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Background: Social frailty is one type of frailty. Physical frailty with cardiovascular and cerebrovascular diseases (CCVD) have been studied a lot, but less research on social frailty.

Objectives: To study the prevalence, related risk factors and regional differences of social frailty with CCVD in Chinese older adults.

Methods: SSAPUR was a national cross-sectional survey. Participants aged 60 years or older were recruited in August 2015. Demographic data and information regarding family, health and medical conditions, living environment conditions, social participation, spiritual and cultural life, and health condition were obtained. Social frailty was assessed in five areas (HALFE Social Frailty Index) including inability to help others, limited social participation, loneliness, financial difficulty, and living alone. The prevalence of CCVD with social frailty, related risk factors and regional differences in CCVD with social frailty were studied.

Results: A total of 222,179 participants were enrolled. 28.4% of them had CCVD history. The prevalence of social frailty in the CCVD group was 16.03%. In CCVD participants, compared with the group without social frailty, there were significant differences in gender, age, urban–rural distribution, ethnicity, marital status, and education levels in the social frailty group. Significant differences were also found in physical exercise participation, health status, cataract, hypertension, diabetes mellitus, hospitalization within 1 year, self-assessed health status, crutch or wheelchair usage, urinary and fecal incontinence, need for care from others, fall history, housing satisfaction, and self-assessed happiness in the social frailty group. Women with CCVD had a higher prevalence of social frailty than men. By age in CCVD with social frailty, the highest prevalence was found in participants 75–79 years old. The prevalence of CCVD was significant difference between social frailty in urban and rural group. The prevalence of social frailty with CCVD was significantly different in different regions. The highest prevalence was 20.4% in southwest area, and the lowest prevalence was 12.5% in northeast with area.

Conclusion: The prevalence of social frailty among the CCVD older adults is high. Factors such as gender, age, region, urban–rural residence, and the state of the disease may be associated with social frailty.
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Introduction

It is estimated that over 300 million Chinese people will be 60 years of age or older by 2025 (1). With this aging demographic, the prevalence of chronic diseases like cardiovascular and cerebrovascular diseases (CCVDs) and frailty will increase. CCVDs are a major cause of death among Chinese people, adding to the public health burden in China (2). Frailty describes a state of vulnerability due to an age-related decline in several physiological systems (3) and is associated with a considerably increased risk of falling, disability, hospitalization, and mortality (4, 5). Frailty has become a major public health concern in the current context of aging due to its impact on the older adults access’s to medical resources and age-related services. Frailty has received notable attention in the healthcare community in recent years due to its potentially adverse consequences for the older adults and society as a whole.

Existing research on risk factors of frailty mainly focuses on sociodemographic, physiological, and biological risk factors (6–11). In recent years, frailty has evolved from a concept focused on physical frailty to one that encompasses multiple health aspects (physical, psychological, and social) (12–21). Physical frailty indicates physical vulnerability, whereas social frailty is conceptualized as being at risk of losing or having lost sufficient social support, activities, or resources required to fulfill basic social needs (12, 15, 16, 20, 22–35). Several instruments have previously been used to assess social frailty among community-dwelling older adults, most commonly evaluating social activities, social support, social networks, loneliness, and living alone (12, 16, 20, 22, 25, 36–49). One study reported a nearly 30% overlap between physical and social frailty (24). Social frailty is a risk factor for long-term mortality and disability, and has a prevalence of approximately 18%–30% among community-dwelling older adults (24, 50–52). Research on social frailty is important, particularly in the context of situations such as quarantine or physical isolation, which have recently arisen due to the COVID-19 pandemic (32, 37, 53).

Frailty is believed to have a bidirectional effect on cardiovascular diseases (32, 33). Emerging evidence suggests that frailty is a risk factor for CCVDs, even after accounting for subclinical atherosclerosis (27). Conversely, CCVD risk factors and risk scores may predict frailty (33, 34): frailty is associated with a higher risk of CCVD prevalence (18). Therefore, frailty can be considered both a consequence of and a potential risk factor for CCVDs (18, 27, 33, 35, 37, 41, 42). Existing reports on the prevalence of frailty in the older adults with CCVDs are based on a unidimensional view of frailty in which only physical deficits are considered when determining frailty. The prevalence of social frailty in Chinese older adults with CCVDs has not been reported. Regional differences in the prevalence of social frailty may exist in the older adults in China. Therefore, the characteristics of the older adults with CCVDs combined with social frailty need to be investigated. This study uses data from the fourth Sample Survey of the Aged Population in Urban/Rural China (SSAPUR) conducted in 2015 and provides reference information for early interventions for CCVD patients with social frailty.



Materials and methods


Study population

Data were obtained from the database of the fourth SSAPUR, conducted by the China National Committee on Ageing in 2015. Chinese citizens aged 60 or above were surveyed to compile the largest database of older people in China. The sampling method of the survey was introduced in a previous study (43). The SSAPUR covered 31 provinces, autonomous regions, municipalities, and the Xinjiang Production and Construction Corps, including 466 counties (districts), 1,864 townships (sub-districts), and 7,456 village (residential) committees. The questionnaire covered nine domains: demographic information, family situation, health status, healthcare and nursing services, economic status, social activity, living environment, and spiritual and cultural life (including psychological status), and was divided into simplified and detailed forms, as introduced in a previous study (43). CCVDs included coronary heart disease, angina pectoris, and stroke as self-reported by the participants.

The research protocol was approved by the National Bureau of Statistics (No. [2014] 87) and the Ethics Committee of the Beijing Hospital (2021BJYYEC-294-01). All participants provided written informed consent before completing the questionnaire. The number of collected samples was 2,24,142.



Definition of social frailty


Social frailty screening questionnaire: HALFE scale

To identify and assess social frailty, we considered five categories based on previous studies (7, 12–16, 21, 22, 44–50): inability to help others, limited social participation, loneliness, financial difficulty, and living alone. “HALFE” is an acronym for these five components: Help, pArticipation, Loneliness, Financial situation, and living alonE. The ability to help others was measured by asking participants if they were able to help their friends or family within the past 12 months. If participants responded “no,” the item was scored 1. Limited social participation was assessed by asking participants if they had engaged in any social or leisure activities in the past 12 months. If participants responded “no,” the item was scored 1. Loneliness was scored 1 if participants responded “yes” to feeling lonely. The financial situation was divided into five grades: very wealthy, relatively wealthy, basically enough, relatively difficult, or very difficult. Financial difficulty was scored 1 if participants had a “relatively difficult” or “very difficult” financial situation. Living alone was scored 1 if the participants lived alone. The total score on the HALFE scale ranges from 0 to 5, with a total score ≥ 3 indicating social frailty.




Statistical analysis

The characteristics of subjects with and without social frailty were compared using one-way analysis of variance (ANOVA) for normal-distributed quantitative data and the Chi-square test for categorical data. Multivariate logistic regression was performed to estimate the adjusted odds ratios and 95% confidence intervals (CIs) of variables associated with social frailty. p-value < 0.05 was chosen as the threshold for statistical significance. All statistical analyses were performed using SPSS 24.0 (IBM Corp., Armonk, NY, United States).




Results


Prevalence of social frailty in CCVD group and non-CCVD group

Data of 2,24,142 participants were collected from SSAPUR 2015. After excluding 1,963 cases with missing, doubtful, or duplicate data, 2,22,179 cases were included in the final analysis. Among the participants, 63,038 (28.4%) had a history of CCVDs and 1,59,141 (71.6%) did not have CCVDs (Figure 1).
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FIGURE 1
 Study flowchart.


The prevalence of social frailty was 16.03% in the CCVD group and 14.9% in the non-CCVD group, with significant differences between the two groups (p < 0.001). There were significant differences in gender, age, urban–rural distribution, ethnicity, marital status, and education levels in the CCVD group with social frailty than without social frailty (Table 1). Women with CCVDs had a higher prevalence of social frailty than men with CCVDs (Table 1).



TABLE 1 The prevalence of social frailty status based on demographic information in the group with and without CCVD.
[image: Table1]

Significant differences were also found in physical exercise participation, health status, the prevalence of cataract, hypertension, and diabetes mellitus, hospitalization within 1 year, self-assessed health status, crutch or wheelchair usage, urinary and fecal incontinence, need for care from others, fall history, housing satisfaction, and self-assessed happiness in the CCVD group with social frailty (Table 2). However, no significant differences were found in cataract and hypertension prevalence in the non-CCVD group with social frailty compared with the non-CCVD participants without social frailty (Table 2).



TABLE 2 The prevalence of social frailty status based on health/medical conditions and social participation in the group with and without CCVD.
[image: Table2]



Sub-group analysis of the prevalence of social frailty in CCVD patients

The highest prevalence of social frailty in the CCVD group was observed in participants aged 75–79. For participants aged below 75, the prevalence of social frailty was higher in the CCVD group than in the non-CCVD group, and the prevalence rate increased with age. The opposite trend was observed in participants aged above 75, with less prevalence of social frailty in the CCVD group than in the non-CCVD group, and the prevalence rate decreased with age (see Table 3; Figure 2 for details).



TABLE 3 The prevalence of social frailty in the group with and without CCVD by ages.
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FIGURE 2
 Prevalence of social frailty by age and CCVD status CCVD, cardiovascular and cerebrovascular diseases.


There existed significant differences in the prevalence of social frailty in CCVD patients with hypertension and CCVD patients with diabetes. The prevalence of social frailty in CCVD patients also varied based on region (p < 0.001, see Table 4; Figure 3 for details): Southwest China had the highest prevalence of social frailty (20.4%) and the Northeast had the lowest prevalence rate (12.5%). The prevalence of social frailty combined with CCVDs was 11.8% in urban areas and 21.3% in rural areas, with significant differences (see Figure 4).



TABLE 4 The prevalence of social frailty in different regions in the group with and without CCVD.
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FIGURE 3
 Prevalence of social frailty in the group with and without CCVD in different regions of China CCVD, cardiovascular and cerebrovascular diseases.
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FIGURE 4
 Prevalence of social frailty in the group with and without CCVD in urban and rural area of China CCVD, cardiovascular and cerebrovascular diseases.


Multivariate regression analysis showed that gender, age, educational level, marital status, living in an urban vs. rural environment, physical exercise, number of comorbid chronic diseases, lung diseases, cancer, wheelchair usage, fecal incontinence, fall history, housing satisfaction, self-assessed happiness, and self-care ability were all associated with social frailty in CCVD patients (see Table 5).



TABLE 5 Factors associated with social frailty in the group with CCVD.
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Discussion

To the best of our knowledge, this study conducts the most extensive survey on social frailty among the older adults in urban and rural China to date. The study investigated the prevalence of social frailty in the older adults with CCVDs in China and identified health risk factors and socioeconomic factors associated with social frailty.

The findings showed that 16.03% of the older adults with CCVDs also suffered from social frailty. This confirms that CCVDs and frailty are common among community-dwelling older adults. Age is a significant predictor of frailty. Thinuan et al. showed that age was associated with a higher prevalence of prefrailty and frailty. Frailty, in turn, is associated with an increased occurrence of CCVDs (32, 33, 35). This study showed that the prevalence of social frailty combined with CCVDs varied with age: social frailty increased with age till 80 years, after which it decreased with age. The highest prevalence of social frailty was observed in participants with CCVDs aged 75–79 years, which may be because many older adults with CCVDs and social frailty do not survive to be 80. Social frailty is associated with lower dietary intake, poor diet quality, and poor nutrition among community-dwelling older men, which in turn are associated with physical frailty, cognitive decline, hospitalization, and mortality (20–26). The prevalence of social frailty decreased in those with CCVDs aged 80 and beyond, possibly because older adults require more companionship, are less likely to live alone, and have more social interactions, reducing the prevalence of social frailty.

Regarding gender, in the case of the CCVD group, the prevalence of social frailty was higher in women than in men, whereas, for non-CCVD participants, the prevalence of social frailty was higher in men than in women. The prevalence of social frailty in patients with heart failure can be as high as 66.5% (33). Some studies have shown that the prevalence of heart failure is higher in older adults women than in older adults men: heart failure prevalence is 10 per 1,000 people after the age of 65 years, with 8.6% of men and 11.5% of women aged > 80 years afflicted with heart failure (32, 33). Men diagnosed with frailty syndrome are more likely to suffer from heart failure than women (35). Thus, the relationship between gender and social frailty needs further study.

Furthermore, the survey showed a significant difference in the prevalence of social frailty combined with CCVDs across different regions in mainland China. According to the China Cardiovascular Health Report 2016, the prevalence of CCVDs is significantly higher in the north than in the south, with the highest prevalence rate in Northeast China, followed by North China, and a lower prevalence rate in South China, Central China, East China, Northwest China, and Southwest China. As for the prevalence of social frailty in the older adults with CCVDs, Southwest China had the highest prevalence rate of 20.4%, and the Northeast had the lowest prevalence rate of 12.5%. These differences may be related to cultural factors and social economies of the regions and need further exploration.

The findings also showed a significant difference in the prevalence of social frailty among the older adults with CCVDs between urban and rural areas in mainland China, with a significantly higher prevalence in rural people than in urban people. This difference may be related to the overall higher economic and cultural levels and living conditions associated with urban environments. Therefore, eliminating the urban–rural gap and economic development are critical to alleviating social frailty.

An interesting phenomenon is the occurrence of social frailty in hypertensive older adults. Hypertension is one of the most important risk factors for CCVDs and its prevalence increases with age, affecting endothelial function and leading to oxidative stress, inflammation, and atherosclerosis. For non-CCVD older adults, the prevalence of social frailty in those with and without hypertension was 14.7% and 14.9%, respectively, without significant differences. For the older adults with CCVDs, the prevalence of social frailty in those with and without hypertension was 14.6% and 18.0%, respectively, with a significant difference. This may be related to the long medical history of patients with hypertension, and their increased awareness of the need for long-term medication, follow-up, monitoring, and exercise.

Hyperglycemia is one of the most common comorbidities in older adults, driving inflammation and oxidative stress, leading to endothelial dysfunction, with a negative impact on frail patients. Hyperglycemia is frequently observed in frail older adults and is an independent predictor of poor health outcomes. High glucose levels may increase the risk of frailty in older adults, causing physical impairment in frail hypertensive older adults (5, 39, 54). However, in this study, for the non-CCVD group, the prevalence of social frailty with and without diabetes was 13% and 19.4%, respectively, with significant differences. For the older adults with CCVDs, the prevalence of social frailty with and without diabetes was 9.5% and 18.0%, respectively. The lower prevalence of social frailty among diabetes patients may be because treatment for diabetes requires keeping a close watch over one’s blood sugar levels with a combination of medications, exercise, and diet. Patients with diabetes go to the hospital every few months to see their doctors, talk with other diabetes patients, and often participate in sports activities, which increases their social participation, thus lowering the risk of social frailty.

The findings of this study have important implications for clinical practice. More research is required on social frailty as it influences health outcomes through health behaviors and lifestyles. Social frailty cannot be screened or treated simply with medications but requires comprehensive attention to the social environment; thus, it is necessary to pay attention to social frailty in older adults and actively manage consequent problems and implement relevant interventions (32, 33, 35, 55).

The study also has some limitations. Firstly, the data on CCVDs were self-reported and might be subject to memory bias. Secondly, owing to the cross-sectional design of the study, causality could not be explored. This should be investigated in a future prospective study. Thirdly, the categories of social frailty were based on recent studies rather than an established method. Therefore, future research on instrument development to measure social frailty is needed.



Conclusion

This study shows that there is a high prevalence of social frailty among the older adults with CCVDs in China. Factors such as gender, age, region, urban–rural residence, and the state of the disease influence the prevalence of social frailty. Future research should further study the relevant factors affecting the occurrence and development of social frailty and its relationship with physical frailty to improve frailty prognosis and the quality of life of older patients with CCVDs.
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