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Background: The increasing prevalence of Alzheimer’s disease (AD) has emerged as a major challenge worldwide. China as the most populous country in the globe is amid rapid aging of its population, highlighting the need for appropriate social and medical policies to meet the challenge. The current multicenter cross-sectional observational study aims to provide understanding of the current status of caring given to AD patients in China and investigate the factors that influence the family burden as well as the choice of care given to AD patients.

Methods: A total of 1,675 patients with probable AD from 30 provincial regions of mainland China were enrolled in the current study from August 2019 to December 2019. We analyzed the caregiving status and its relationship with family burden and various socio-economical and medical factors.

Results: In the current study, 90.87% of the AD patients enrolled adopted family care. The choice of caregiving method was influenced by factors including age (>80 years old, OR 0.648; 95% CI, 0.427–0.983), overall family burden (high, OR 0.574; 95% CI, 0.0.373–0.884), patients’ income (OR 0.511; 95% CI, 0.330–0.789) and self-care ability (OR 0.329; 95% CI, 0.183–0.588).

Conclusion: Family care is the primary method of care for AD patients in China and the institutional care system for AD patients is still underprepared in China.
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INTRODUCTION

China as the world’s most populous country is amid the rapid aging of its population, which is accompanied by a drastic increase of dementia prevalence (Pei et al., 2014). Alzheimer’s disease (AD) is the most common type of senile dementia, accounting for over 60% of all-cause dementia (Alzheimer’s Association, 2018). It has been estimated that the prevalence of AD among senior citizens above 65 year old is 3.21% and increases substantially with age among Chinese population (Jia et al., 2014), which has a considerable sociological and economic impact on Mainland China. It is estimated that the average socioeconomic cost of AD per patient per year is 19,144 USD in mainland China (Jia et al., 2018). The annual total cost is predicted to reach 1.89 trillion USD in 2030 in China, rendering the care of AD patients beyond a medical issue, but also an outstanding sociological problem.

Among the issues that awaits to be addressed are how to provide AD patients with appropriate care and to reduce the burden for the families. While it has been suggested that family care might be a better method of care for patients with AD considering its emotional and psychological comfort (Luppa et al., 2010), studies from high-income countries have demonstrated that institutional care offers better functional outcome compared to family care (Afram et al., 2014; Lee et al., 2019). Further, the demands of caring responsibilities change with the stages of disease, which can be a great challenge for the family. In Europe, it has been reported that the emotional and psychological distress to family caregivers enforced by Alzheimer’s disease urged families to seek professional care for the patients (Bokberg et al., 2015). However, the domestic situation with regard to care giving for AD patients remains to be investigated in China, as such socio-economical issues are highly entangled by cultural and economic factors, with huge variabilities among different nations.

As an example, in western society, the choice of home or institutional care of a patient may mainly depend on personal needs, financial situations, and the accessibility of professional care (Genet et al., 2011), while in China, sending elderlies to care homes may be seen as a betrayal to the family. To date, few studies have been conducted on the caregiving status and the relationship between caregiver burden and patient factors in China. The lack of understanding on the current status of care given to domestic AD patients, together with the short of analytical data on the underlying factors have left policymakers in dark to improve welfare for AD patients and their families. In the current study, we hypothesized that the burden of family members is a major factor that influences the decision of home or institutional care for AD patients in China. We aimed to investigate the current caregiving status and burden as well as to analyze the relationship between caregiver burden and patient factors to suggest ideas for policy and research programs on chronic diseases.



MATERIALS AND METHODS


Design and Samples

This study was approved by the Ethics Committee of Peking University First Hospital (PUFH-2019-141), the leading institution of the study, and local ethic committees in all participating centers. informed consent were obtained from all patients and family members.

This is a large-sample, multi-center, cross-sectional study performed between August 2019 and December 2019. We collected data from 30 provincial, municipal, and autonomous regions of mainland China. Among them, the eastern provinces, such as Zhejiang, Beijing, and Hebei contributed the most participants (Figure 1).
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FIGURE 1. Geographical distribution of participants in the current study.


The recruitment of participants was based on the hierarchical healthcare structure in China, where there are 3 levels of healthcare infrastructures, with the first level being community clinics and the third level being the local health centers. The participants were referred to the local health centers by local clinics or sought consultation directly from the health centers, where the patients were diagnosed as clinical probable AD by qualified neurology specialists from the local health centers. The diagnosis of probable AD dementia was based on the diagnostic criteria established by the National Institute of Aging and Alzheimer’s Association (NIA-AA) in 2011 (McKhann et al., 2011). Other inclusion criteria include: (1) capability to give written consent, (2) next of kin’s consent to participate, and (3) >5 years of education. Patients with other neurological diseases that are associated with cognitive impairment and major psychiatric disorders were excluded. In particular, patients with signs and symptoms suggesting other types of dementia, such as Parkinson’s disease dementia, Lewy body dementia, frontotemporal dementia, primary progressive aphasia, vascular dementia and mixed dementia.

All medical staff who conducted the study were given comprehensive training on the usage of the questionnaire used in the study. Family members and professional caregivers (for patients in nursing facilities) of the patients completed the questionnaire under the guidance of doctors. For those who had already been in care homes, the family members were instructed to answer the questionnaire according to the situation when the patients were last at home. The current study focused on the perceived care burden by family members as (1) in the vast majority of scenarios it were the family members who accompanied the patients to the health centers, and (2) the decisions of home care vs. institutional care were made by the patients and their families.



Measures and Data Collection

We designed a comprehensive questionnaire, which includes demographic characteristics, household income, medical history with regard to AD, care situation, and burden to the family. The caregiving status of the patients was divided into two categories, including family care and institutional care. Family care was defined as situations in which family members, including spouses, children, grandchildren, and other relatives, take care of AD patients with or without the help of a health professional. Institutional care indicates that the patients are taken care of by professionals in nursing facilities. Similarly, self-care ability was divided into two classes: basic self-care and partially or completely dependent. The type of caregiving was assessed by caregivers based on whether the patients could take care of themselves in their daily lives.

The caregiver burden inventory (CBI) (Chinese version) was used to describe the multidimensional burden of the caregivers and to distinguish related factors of different burden dimensions (Novak and Guest, 1989). The translation and validation of CBI in Chinese population was performed by Chou et al. (2002). The inventory consists of 24 questions that refer to five dimensions: time-dependence burden (questions 1–5), developmental burden (questions 6–10), physical burden (questions 11–14), social burden (questions 15–18), and emotional burden (questions 19–24). Each item was graded on a 4-point Likert scale according to the degree of each situation. A high score represented a high burden and the total score is 96. The point range from 0 to 32 was considered as a low burden, from 33 to 64 as a medium burden, and from 65 to 96 as a high burden.

The questionnaires were examined manually to ensure completeness and effectiveness immediate after the interview by staff. Incomplete questionnaire and those with obvious contradictory answers to the interview were considered invalid.



Statistical Analyses

Patients and family members’ characteristics, including gender, age, housing condition, education, and annual household income were presented using descriptive statistics. Quantitative variables were examined for normal distribution and presented as the mean ± standard deviation. Independent-samples t-tests and one-way ANOVA were performed for group-wise comparisons of continuous variables. Chi-square tests were performed to examine cross-group differences of categorical variables. To examine the reliability performance of CBI in the settings of current study, Cronbach’s alpha was calculated for all the items in the inventory and each of the five dimensions. Cronbach’s alpha efficient >0.9 was considered to indicate excellent internal consistency, and >0.8 was considered to indicate good consistency. Factors with P < 0.2 in group-wise comparisons were then entered to binary logistic regression models to evaluate the influence of each factors in the choice of caregiving for AD patients, controlling for age and gender. All data analyses were performed using SPSS 26.0 (SPSS Inc., Chicago, IL, United States). Differences were considered statistically significant when the P-value was less than 0.05.




RESULTS


Patient Characteristics

A total of 1,694 people participated in the survey. After eliminating the erroneous and invalid questionnaires, 1,675 valid questionnaires were left, resulting in an effectiveness of 98.88%.

The patients characteristics are presented in Table 1. The 1675 AD patients were from 30 provincial, municipal, and autonomous regions of mainland China, including 650 (38.81%) men and 1,025 (61.19%) women. The participation of patients in urban areas was higher than that in rural areas (79.76 vs. 20.24%). The geographical distribution of the patients is illustrated in Figure 1.


TABLE 1. Characteristics of caregivers and patients with AD (N = 1675).
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Comparison of Characteristics Between Home-Cared and Institution-Cared Patients

Of the 1,675 AD patients sampled, 1522 (90.87%) patient chose family care and 153 (9.13%) patients lived in care homes. To identify the factors associated with the choice of care, we analyzed the characteristics of the patients’ caregiving status (Table 2). Home cared and institution cared patients did not differ by gender or education level. Patients who were above 80 years (P = 0.003) and living in urban areas (P < 0.001) were more likely to choose institutional care compared to those who were younger and in rural regions. Concerning economic status, the choice of patient care is related to the annual income of the patient (P < 0.001). A greater proportion of patients living in nursing homes belong to a higher income group; however, no significant difference was found between annual household income groups (P = 0.122). According to self-care ability and CBI score, patients who are less capable of taking care of themselves and who impose a large burden to family caregivers tended to choose nursing facilities (P = 0.001).


TABLE 2. The caregiving status of the familial caregiver of patients with AD in relation to patient and caregiver characteristics (N = 1675).
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Regression Analysis of Factors Associated With Choice of Care

We used binary logistic regression analysis to identify the relevant factors for choosing nursing facilities for patients with AD (Table 3). Urban patients are more likely to choose nursing homes than rural patients (OR = 2.374; 95% CI, 1.228–4.588). Impaired self-care ability was also a predictor of choosing nursing homes over family care (OR = 0.329; 95% CI, 0.183–0.588). The family care burden is also a related factor, with families having higher perceived care burden being more inclined to seek institutional care (OR = 0.574; 95% CI,0.373–0.884).


TABLE 3. Logistic regression models for the caregiving status of AD patients (N = 1675).
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Internal Consistency of the Chinese Version Caregiver Burden Inventory Scale

In the current study, the overall Cronbach’s alpha of the CBI scale (24 items) was 0.950 (95% CI, 0.946–0.953); the time-dependence burden (5 items) dimension had a Cronbach’s alpha of 0.934 (95% CI, 0.929–0.940); developmental burden (five items) dimension had Cronbach’s alpha of 0.939 (95% CI, 0.933–0.944); physical burden (four items)’s Cronbach’s alpha was 0.954 (95% CI, 0.950–0.959); social burden (five items) dimension’s Cronbach’s alpha was 0.831 (95% CI, 0.0.815–0.845); and the Cronbach’s alpha of emotional burden (five items) was 0.854 (95% CI, 0.835–0.869). These coefficients indicated that the CBI scale had an excellent overall internal consistency and the sub-domains offered at least good reliability in the current study.



Burden on Caregivers of Alzheimer’s Disease Patients

In this study, 25.31% of the patients could take basic care of themselves. The other 74.69% of patients were partially or wholly dependent on others for care. About 36.48% of patients were completely dependent on caregivers, indicating that a large proportion of AD patients had severe disabilities. According to the CBI scores, 28.90% of families had a relatively low level of burden, 14.09% of families had a high level of burden, and the remaining 57.01% had a medium level of burden. From the perspective of burden classification, all five dimensions of burden were separately calculated in the two different groups (Table 4). All aspects of family burden significantly increased when patients were not able to take care of themselves (P < 0.001). Caregiving status was also associated with burden grade. Families of patients who were at nursing facilities had a higher total burden of care (when the patients were last at home) compared to those home-cared (P < 0.001). In addition, in other aspects such as time-dependence, development limitation, health, and social contact, families bear a higher burden before the patients were sent to a nursing home than those home-cared.


TABLE 4. CBI scores of the family of patients with AD based on the caregiving status.
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The family burden was affected by both the self-care ability and caregiving status of the patients at the same time. To exclude confounding factors, we used stratified correlation analysis to determine the impact of self-care ability and caregiving status on the burden of caregivers (Table 5). There was no significant difference of family burden, either family care or nursing facility (P = 0.520), if the patients could take care of themselves. However, if the patients were incapable of self-care, the overall family burden was higher carer-dependent AD patients (P = 0.015), and the differences mainly manifested in the burden of time-dependence (P = 0.002) and the health of caregivers (P = 0.008).


TABLE 5. CBI scores of family members with different care status after classification according to patient self-care ability.
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DISCUSSION

Alzheimer’s disease is a progressive neurodegenerative disease, which causes cognitive decline in multiple cognitive domains including language, visuospatial, executive function, complex attention, perceptual-motor, social cognition, and most commonly, memory (McKhann et al., 2011). Behavioral and psychological symptoms gradually occur in AD patients, resulting in disability and most patients are completely dependent at later stages of the disease (Atri, 2019).

In the current study, the factors associated with the choice of home or institutional care for AD patients in China. We found that age (>80 years), living in urban areas, higher patient annual income, inability of self-care and high family care burden were associated with higher probability of choosing institutional care for AD patients in China.

Our results suggest that family care is the most common choice for families of AD patients in China, which is a common phenomenon in developing countries especially in Asia (Prince and Dementia Research Group, 2004). While increasing numbers of nursing facilities is being set up, Chinese families with AD patients have a low preference for institutional care (Table 6). Aside from the subjective reasons (disapproval by family members or patients), our questionnaire suggested that the primary reasons against institutional care were economic burden (34.9%) and insufficient service provided by the institutions (34.5%). Many people view that nursing homes cannot provide individual care to patients. It is noteworthy that some family caregivers (4.4% of all home-cared patients and 32.6% of all patients who have experienced institutional care) mention that the patients who earlier chose to live in a nursing home, for various reasons, often decide to leave the nursing home and return to family care. The striking proportion of AD patients dropping from nursing homes indicates deficiencies of Chinese institutional care system’s infrastructure and proficiency, which is evidenced by a lack of care professionals’ knowledge on dementia (Wang Y. et al., 2018). The low subjective preference of Chinese family for institutional care might be related to traditional cultural heritage, as Chinese people attach great importance to filial piety. In fact, during interview, some patients living nursing homes admitted feeling abandoned by their families. However, these socio-cultural factors were not quantitively analyzed in the current study and could be further investigated in following studies (Add some reference: agreement with literature, Cultural studies).


TABLE 6. Reasons for patients not choosing to live in nursing facilities.
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Most AD patients will deteriorate to a completely dependent state along disease trajectory, placing have care burdens to their families both economically and sociologically. An international multilateral cost-of-illness (COI) studies has summarized that the socioeconomic cost of AD includes direct medical, direct non-medical and indirect costs (Callahan, 2017). Jia et al. (2018) have predicted that the annual cost of AD patients worldwide to be US $9.12 trillion in 2050. The burden enforced by AD on families is not just financial, but also affects other aspects of life. For example, the symptoms of dementia often cause physical, emotional, and mental stress (D’Onofrio et al., 2015). Many studies have explored the influence factors of caregiver burden, indicating that the burden on caregivers is higher in families with lower income and disease severity (Montgomery et al., 2018; Kawano et al., 2020). In addition, disease related burden for family caregivers of AD patients increases drastically as disease progresses, and is influenced by the caregiver’s education, and being spouse of the patient (Lou et al., 2015; Liu et al., 2017b). Most families experience mental tension due to AD and a negative psychological interactions between caregivers and patients has been reported (Andren and Elmstahl, 2008). However, there are few recent and large-scale, multicenter studies on caregiver burden of Chinese AD patients, and most studies have focused on patients receiving family care (Yu et al., 2015; Liu et al., 2017a; Zhang et al., 2018). Hence, there is a lack of research on the impact of care style on family burden inflicted by AD in Chinese population.

According to the current study, the self-care ability and the burden on family members has a significant impact on care status of AD patients. The families who choose a nursing home for their elderly who lost self-care abilities usually have suffered a higher burden before and even after the decision of institutional care is made. Underdeveloped social nursing facilities in China also bring many concerns to families of AD patients, the care of whom is different from ordinary elderlies, and providing both medically and psychologically professional care for demented patients is an imminent problem for the institutional care systems in China. On the other hand, the social insurance system also results in a higher cost of living in a nursing home for the patients’ families, as reflected in by the influence of the patient’s personal income on the choice of care type. Further, the general public, including the family members’ lack of awareness and understanding of AD may also have negatively influence the caregiving status of AD patients and social burdens for their families (Dai et al., 2015; Zeng et al., 2015). Other aspects might also affect the choice, as studies have suggested that most families willing to send their elderly to nursing homes have a higher awareness of diseases, while less-caring families have lower perception of burden and tend to choose family care (Jia et al., 2020).

The current study has its implications for the improvement of China’s social insurance system, as it reflects a lack of accessible and professional nursing assistance for patients and families impacted by AD (Samus et al., 2018). For Chinese patients with AD, there are restricted alternatives and only few choices to live their lives with financial constraints (Zeng et al., 2020). According to a study in 2015, most AD patients in China have two offspring or more (80.56%), while 19.44% of participants have only one child or no child (Jia et al., 2018). However, the consequence of the one-child policy is changing the scenario dramatically in the upcoming decades, and a foreseeable challenge to the social care system is imminent, with a simulation study in has projected the economic burden associated with AD to increase by 37-fold by 2050 compared 2011 (Keogh-Brown et al., 2016). On the other hand, a more capable social support system (aside from financial aid) needs to be established both for the patients and the family members to ease their distress (Patterson et al., 1998; Wang Z. et al., 2018). Therefore, early warns should be given to policymakers to take effective measures.

The current study has some limitations that should be noted. First, due to practical limitations, we were unable to perform multistage sampling to ensure a balanced geographical sample, and the current work was lead by local health centers which volunteered to cooperate (the top level of the hierarchical structure in China). While these centers are responsible for referred patients from community clinic and walk-in outpatient services are accessible for all citizens, they are usually located in urban areas the sampling process has a predilection for urban dwellers, who could not fully represent the AD patient population in China. Secondly, the questionnaire used here was only available to patients who were diagnosed as clinically probable AD dementia and further studies could expand their scope to possible AD, MCI and all-cause dementia. Thirdly, the severity of AD was not quantified with our study design and functional health outcomes were not evaluated due to the cross-section nature of the study. The economic burden and mental stress of the patients’ family could be investigated in more detail in retrospect, for example, the service time of a family member as care giver would an important factor. All these problems warrant further investigation in a larger and more balanced patient cohort. Nevertheless, the current study has provided a basic understanding of the caregiving status and burden on Chinese families with AD patients.

In conclusion, the economic costs of AD come from all directions. Family care is the primary method of care for AD patients in China. The method of patient care is influenced by the housing condition, patient income, and disease severity. Overall, this study reveals the present situation of AD patients and their families and provides insights to help public health policymaking.
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