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Abstract

:

Thailand’s rapid population aging and reliance on family-based long-term care requires research into disparities in family caregiver burden. Since the type of residence matters to the caregiving outcome, this research aimed to examine the difference in caregiver burden between residents of private housing estates and traditional village communities. This cross-sectional study was conducted with 1276 family caregivers of community-dwelling Thai older adults, in Chiang Mai province, Thailand. The caregiver burden was examined using the Caregiver Burden Inventory (CBI), and the care recipients’ dependency status was examined using Barthel’s Activity of Daily Living (ADL). Descriptive analysis, multivariate analysis of variance test, and multiple logistic regression analysis were performed. Family caregivers living in a traditional village community were 1.607 times more likely to experience emotional burden (adj. OR 1.607, 95% CI: 1.049, 2.462) and 2.743 times more likely to experience overall caregiver burden (adj. OR: 1.163, 95% CI: 1.163, 6.471) compared to those in the private housing estate group. Our findings showed significant differences in caregiver burden based on residential area, contributing with insights to evidence-based policies, interventions, and programs to minimize disparities and promote family caregivers’ health and well-being.
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1. Introduction


Thailand is experiencing a fast pace of population aging and is expected to rank among the top ten countries globally in terms of its older population [1,2]. The country has successfully implemented universal health coverage (UHC), but due to the high cost, it does not cover the cost of any institutional long-term care [3]. The long-term care (LTC) program is not institution-based. It focuses on community-based and home care services, and most Thai older adults still rely on family members for support [3,4].



Like most developing countries, in Thailand, taking care of loved ones and parents is deeply ingrained in Thai tradition and cultural values. It serves as a means of expressing gratitude to those who have supported and assisted them throughout their lives [5]. According to a national survey, one in ten older Thai people has a caregiver, and the demand for caregivers tends to increase with age [2]. The percentage of older people in Thailand who have caregivers is 4% among the young-old (60 to 69 years), 11.4% among the middle-old (70 to 79 years), and 35.6% among the old-old adults (80 years or older) in 2021, and nearly 60% of the caregivers are the child of the older person [2].



The aging population, coupled with a declining birth rate and a shrinking working-age population, has led to a projected decline in Thailand’s potential support ratio; from 5.4 working-age adults per elderly person in 2020, this ratio is expected to decrease to 1.9 by the year 2050. This significant shift highlights a substantial reduction in the number of working-age individuals available to provide support and care for older adults [3]. Therefore, exploring the determinants of various caregiving outcomes is an essential topic for designing evidence-based programs, and interventions to promote the health and well-being of the family caregivers, as they remain indispensable in this context.



Caregiving burden, which is one of the common caregiving outcomes, can be defined as “the level of multifaceted strain perceived by the caregiver from caring for a family member and/or loved one over time” [6]. Family caregivers experience physical, psychological, emotional, social, and financial burdens due to providing care [7,8]. Scholars examined the wide range of factors correlated with the family caregiver burden, for instance, family caregiver characteristics, socio-economic status, the context, duration, and intensity of caregiving, the timing of entry into the caregiving role, relationship quality with care recipients, and the social and cultural context, and little is known about the effect of the physical environment on the family caregiver burden [9,10,11,12].



In Thailand, traditionally, people live in the Muban or village communities. Gradually, people have begun occupying Mubanchatsan, or gated housing estate, developed by private housing developers since the 1960s [13]. The structural factors, including the globalization of the economy, and the privatization of security, as well as the subjective factors (for instance, the desire for privacy, status, social homogeneity, the fear of crime, and investment potential) contributed to the rise in private housing estate communities [14,15]. While the political, social, and spatial effects of living in private housing estate communities are well explored, there is a gap in the literature examining its effect on health [13,15,16,17,18]. Residential environments, whether private housing estates or traditional village communities, offer distinct social and structural contexts that can influence the caregiving experience. Exploring caregiver burden across diverse residential types allows for a more comprehensive understanding of the complex interplay between socio-environmental factors and caregiving burden.



Therefore, this study aims to examine the differences in family caregivers’ burdens residing in traditional village communities and private housing estate communities.




2. Materials and Methods


2.1. Study Design and Setting


This is a cross-sectional study aiming to examine the caregiver burden of family caregivers residing in different neighborhoods. The study setting was Maehia City, Chiang Mai Province, Northern Thailand. The older population (age ≥ 60) consisted of more than 20% of the population in the study site [19].




2.2. Data Source


The data of this study originated from the baseline data of “Community-Integrated Intermediary Care (CIIC) Service Model to Enhance Family-Based, Long-Term Care for Older People: A Cluster Randomized Controlled Trial in Thailand: TCTR20190412004” [20]. This two-arm parallel intervention study consisted of 6 intervention clusters and 6 control clusters in Chiang Mai province, Thailand, that aimed to reduce the caregiver burden and promote the health of Thai community-dwelling older adults by designing a novel aging care model consisting of care capacity building for family caregivers, respite care services in the community and an exercise program for community-dwelling older adults. The baseline survey applied led to data collection and this study analyzed the response of the caregivers.



STATA version 11SE (Stata Corporation, College Station, TX, USA) was utilized for sample and power estimations. The estimated sample consisted of 1500 participants in each arm to determine the size difference of 0.5 units with a standard deviation (SD) of 4 between the two arms [21]. The precision levels applied are a p-value of 0.05 with a 95% confidence interval. The sample size was inflated by up to 20% for design effect of cluster randomized design application, and compensation of potential non-responses and drop-outs during the recruitment and study [21].



A total of 1276 family caregivers and their care recipients were randomly selected both from the intervention arm and the control arm. The inclusion criteria were as follows: care recipients over 60 years of age and their family caregivers (both male and female) who are taking care of the older adults at home and residing in the study site for at least one year with written informed consent. The exclusion criteria were persons who had cognitive impairment and were unable to understand informed consent, or who did not consent. Data were collected from August to December 2019 by a well-trained public health research assistant following the research protocol [20].




2.3. Measurement


The instruments used in this study are validated instruments commonly used in research on aging and long-term care. They have been translated into the Thai language and validated in previous studies and programs in Thailand.



2.3.1. The Caregiver Burden


The caregiver burden inventory (CBI) is a multidimensional measure used to assess the burden of family caregivers [22]. It is an internally validated, 5-point Likert scale which encompasses five dimensions: time-dependent burden (5 items), developmental burden (5 items), physical burden (4 items), social burden (5 items), and emotional burden (5 items). The time-dependent burden pertains to the limitations placed on the caregiver’s time. The developmental burden reflects caregivers’ feelings of being out of sync with their peers in terms of personal development. The physical burden encompasses caregivers’ experiences of chronic fatigue and physical health deterioration. Social burden encompasses caregivers’ feelings of role conflict. Lastly, the emotional burden captures caregivers’ negative emotions toward the individuals they care for [22]. The total score of CBI equals the sum of the 24-item scale. The application of the total score alone cannot portray the unique difference in the burden the caregiver experienced. Therefore, by using both the five dimensions and the total burden score, we can gain a clearer understanding of the caregivers’ experiences. To achieve this, we categorized the responses as follows: “Never” was coded as 0 = no burden, while “Rarely”, “Sometimes”, “Quite Frequently”, and “Nearly Always” were combined and coded as 1 = rarely to always burden across the five dimensions (time dependence, developmental burden, physical, social, and emotional burden). Moreover, the total score of CBI was categorized into two groups; (1) the total score lower than 24 group (coded as 0); and (2) the total score equal to or more than 24 group (coded as 1), indicating high burden.




2.3.2. Independent Variable: Residential Type


The participants were asked if they resided in private housing estate communities (coded as 0) or traditional village communities (coded as 1).




2.3.3. Caregiver and Care Recipient Characteristics


The caregiver and care recipients’ characteristics included socio-demographic information, relationships, health conditions, and lifestyle factors.



Caregivers’ socio-demographic information included age, sex (coded male as 0, female as 1), and marital status (which was categorized as a not married group (including single, separated, divorced, and widowed, (coded as 0), and married group (coded as 1)), educational background (no formal education (coded as 0), primary school completed (coded as 1), secondary school and above completed (coded as 2, including secondary school, the vocational school completed, bachelor degree or above completed)), and working status (not working coded as 0, working coded as 1). Monthly income was asked, and the answer ranged from no income to THB 300,000; since it was scattered, we categorized it using the median value, ≤10,000 group (coded as 0), and >10,000 group (coded as 1). Whether they were the main income supporter of the family or not was also asked (yes coded as 0, no coded as 1). Moreover, the relationship of the caregiver with their care recipients was categorized into spouse (coded as 0), children or son/daughters-in-law (coded as 1), sibling (coded as 2), and others (relative, maid, etc., coded as 3). Willingness to send the care recipients to short-term aging care facility were asked (yes = 0, no = 1). Lifestyle factors included smoking habits, alcohol consumption, and exercise habits. Smoking and drinking alcohol were categorized into yes (including occasional and currently smoking or drinking, coded as 0), and no groups (including never smoked or drank or quit, coded as 1). Exercise behavior includes participants who do not exercise (coded as 0), who exercise but not regularly (coded as 1), and who exercise regularly (coded as 2). The underlying diseases of the study participants included hypertension and diabetes (no coded as 0, yes as 1) were included as the indicator of the health state of the family caregivers.



Care recipients’ socio-demographic information consisted of age (completed years), and sex (male coded as 0, female as 1). Variables regarding health condition were whether they had diabetes mellitus or hypertension (yes = 0, no = 1), and the dependency status. The dependency status was measured using the Barthel Index of Activity of Daily Living (ADL). It is a standard measure used and validated in Thailand to assess the dependency status of older adults. It examines the ability to perform ten daily basic activities, consisting of bathing, feeding, dressing, toilet use, transfer, indoor mobility, grooming, stairs, bowel control, and bladder control. The total possible scores range from 0 (maximal disability) to 20 (maximal independence). We categorized functional ability as mildly dependent to independent (total ADL score ≥12, coded as 0), moderately dependent (total ADL score = 5~11, coded as 1) and severely dependent groups (total ADL score = 0~4, coded as 2) [23]. Finally, we asked their willingness to use the respite care center provided by the municipality (yes = 0, no = 1), to explore the cultural norms in this matter.





2.4. Statistical Analysis


The data were analyzed using the STATA version SE17 (Stata Corp 4905, Lakeway Drive, College Station, TX 77845, USA). Descriptive analysis was performed to understand the study participants’ characteristics. Frequency and percentage were used for categorical variables, and mean, standard deviation (SD) for continuous variables.



To assess whether there were statistically significant differences in caregiver burden dimensions between two residential types, the Multivariate Analysis of Variance (MANOVA) test for the total score of time dependence, developmental, physical, emotional, and social burden dimensions, and the Wilcoxon sign-rank test for the total caregiver burden were conducted.



Then, binary logistic regression analysis was conducted to identify an association between dependent variables (time dependence, developmental burden, physical, social, and emotional burden), categorized as (0 = no burden, 1 = rarely to almost always burden), total CBI burden (coded 0 as a score <24 no burden and ≥24 high burden) and independent variable (residential type) as odds ratio and 95% confidence interval.



Since the binary logistic regression analysis results showed statistical significance on the emotional burden and the CBI total burden, we conducted multiple logistic regression analyses to identify the adjusted odds ratio and 95% confidence interval as a measure of association between the independent variables, type of the houses, and dependent variables, which are emotional burden categorized into two groups (0 = no burden, 1 = rarely to always burden), and total caregiver burden (coded 0 as a score < 24 no burden and ≥24 high burden). A p-value of less than 0.2 in binary analysis and conceptually related factors were included in the model. The dependent variables (caregiver emotional burden and overall burden) were adjusted for age, sex, marital and education status, work status of the family caregiver, and age and sex of care recipients, separately. Statistical significance was defined as p < 0.05 with a 95% confidence interval (CI). The fit of each multiple logistic regression model was checked applying Hosmer–Lemeshow goodness-of-fit test.





3. Results


3.1. The Characteristics of the Study Participants


The characteristics of the family caregivers and their care recipients are shown in Table 1. A total of 1276 family caregivers of community-dwelling older adults participated in this study, with a mean age of 54.87 (SD = 13.94) years. Most of the participants were female (62%), married (71.5%), and working (71.6%) at the time the study was conducted. Among them, 81.6% were residents of traditional village communities, while 18.4% resided in private housing estates. Notably, residents of traditional village communities were older, with a mean age of 55.73 (SD = 13.91) years, compared to residents of private housing estates, who had a mean age of 51.05 (SD = 13.44) years, and this difference was statistically significant (p < 0.001). Moreover, the family caregivers of the private housing estate community had a higher educational background, with 80.4% of them completing secondary school or above; this percentage was 59.8% for the family caregivers of the traditional village community (p < 0.001). As for the relationship of the family caregivers and their care recipients, spouses were most common in the traditional village community, accounting for 49.2%. In contrast, in the private housing estate group, children and son/daughter-in-law were the most prevalent caregivers, representing 50.9%. More than half (57.4%) of the study participants’ monthly income was > THB 10,000, and they were the main income supporter of the family (52.8%). The willingness of family caregivers in the traditional village community (30.5%) to send older adults to the municipality-provided short-term care center was significantly higher compared to those in the private housing estate group (6.0%).



In terms of lifestyle factors, most study participants did not smoke (91.8%) or consume alcohol (73.7%). Only 12.1% of family caregivers reported regular exercise, with a slightly higher percentage observed among the traditional village community group (12.5%) compared to the housing estate group (10.2%). Regarding health status, family caregivers in the traditional village community group had a higher percentage of individuals with diabetes (11.9%) and hypertension (27.7%), whereas these figures were 4.3% and 21.7%, respectively, for caregivers of the private housing estate group (Table 1).



The mean age of the care recipients was 69.34 (SD = 8.26) years, with most of them being female (57.5%), and able to independently perform basic daily activities (96.8%) by themselves (ADL mean score of 19.15 (SD = 2.81)). Care recipients of the original village community were slightly older, 69.59 (SD = 8.42) years, than those in the private housing estate, 68.21 (SD = 7.42) years (Table 1). Moreover, the prevalence of hypertension and diabetes among the care recipients was also higher in the traditional village community group (48.9% and 20.3%, respectively) compared to that in the private housing estate group (46.0% and 11.5%, respectively). When asked about their willingness to use short-term aging care facilities in their municipality, a higher proportion of care recipients in the traditional village community (32.1%) answered yes compared to those in the private housing estate community group (12.1%). This difference was statistically significant (p < 0.001).




3.2. The Difference in the Burden Experienced by the Family Caregivers in Two Residential Types


The burden of the family caregiver is multidimensional. Family caregivers residing in traditional village communities experience a greater burden across the dimensions of time dependence (26.61%), developmental (15.56%), physical (22.12%), and emotional (19.69%) burden compared to those in private housing estate communities. The social burden was slightly higher in the private housing estate community group (13.62%). Overall, the high total burden was experienced more among the family caregivers of the traditional village community group (6.92%) compared to those in the private housing estate group (Figure 1).



Moreover, the type of residential community significantly influences the overall caregiver burden experienced by family caregivers. Table 2 shows the MANOVA test results, which indicate the statistically significant differences in caregiver burden dimensions (time dependence, developmental, physical, emotional, and social burden) between the two types of residential areas (private housing estate and original village community). Additionally, adjusting for the age and sex of both caregivers and care recipients confirms that the observed differences are not solely due to demographic factors but are related to the type of residential area (Table 2).



Additionally, the total caregiver burden was also statistically significantly different among family caregivers residing in the original village community and those in the private housing estate community (p < 0.05) (Table 2).




3.3. Association of Residential Type and Caregiver Burden


Context matters to the caregiving outcome. The binary logistic regression analysis showed that there is a statistically significant association between residential type and the likelihood of experiencing overall caregiver burden and emotional burden (p < 0.05) (Table 3).



The emotional burden of family caregivers often refers to caregivers’ negative feelings towards their care recipients. After adjusting for the confounders, family caregivers of the original community group were 1.607 times more likely to experience emotional burden (adj. OR 1.607, 95% CI: 1.049, 2.462) compared to those in the private housing estate group. Moreover, regardless of the socio-economic status of the family caregiver, and age and sex of the care recipients, they were 2.743 times more likely to experience overall caregiver burden (adj. OR: 1.163, 95% CI: 1.163, 6.471) (Table 3).





4. Discussion


The caregiving experience is intricately linked to its contextual surroundings [24]. While the literature extensively examines the social, cultural, and policy contexts, there is a noticeable gap in the exploration of the neighborhood context [25,26,27,28]. Residential settings can vary widely, from private housing estates to traditional village communities, each presenting unique challenges and resources for the family caregivers.



Our study results showed a statistically significant difference in the burden experienced by the family caregivers residing in different residential contexts (Table 2). Although most of the care recipients in this study were able to perform daily activities independently (Table 1), caregivers still experience burden at various levels and in different aspects (Table 2). Moreover, even accounting for potential confounding factors, caregivers residing in original village communities showed a significantly higher likelihood of experiencing a high caregiver burden compared to those in private housing estates (Table 3). This disparity highlights the complex interplay between residential environments and caregiver experiences, suggesting that factors essential to traditional village communities may contribute to increased caregiver burden. Socio-economic factors contribute to the informal caregiving outcome [29]. In this study, these factors could include the socio-demographic disparity among the family caregivers of traditional village communities, including older age, lower educational background, and higher prevalence of non-communicable disease (Table 1).



On the one hand, Bronfenbrenner’s Theory of Human Ecology emphasizes reciprocal interaction between individuals and their environment [30]. The development and functioning of an individual are the result of the interaction between its micro (immediate surroundings), meso (neighborhood and institutional level and the physical environment), exo (the economic, political, and educational systems), macro (cultural and political ideologies) and chrono (socio-historical conditions and patterns of events and transitions over a life course) systems [30]. The caregiving outcome and experience are also the product of the interaction of all the above systems. On the other hand, according to Pearlin et al.s’ stress process model, the caregiver burden is the subjective primary stressor, and it is influenced by the caregivers’ socio-economic characteristics. The burden then directly and indirectly affects the physical and psychological health outcome of caregiving. And these can be mediated by the coping and social support of caregivers [31].



A supportive physical and social environment has a positive impact on caregivers [32,33]. The physical characteristics of the private housing estates in Thailand include security guards and walls, club services and amenities (vending machines, convenience store, laundromat, swimming pool, gym, and garden), and the economic status of its residents varied from low- to high-income class [13,17]. Studies showed that the burden experienced by family caregivers can be modified by access to leisure facilities [34]. Participation in leisure activities, for example, hobbies, and socializing, is a form of self-care that is important for the well-being of family caregivers by contributing to the coping capacity, and stress relief [35]. Private housing estate communities are equipped with a range of facilities and amenities that are not available in traditional village communities, and this can be one of the factors contributing to the lower burden experienced by family caregivers in private housing estate groups [36].



In this study, the family caregivers and the care recipients of the traditional village community were older (Table 1). The burden increases with age [7,37]. The age factor can contribute to the higher burden experienced by family caregivers of the original village community [38]. Marital status can also serve as a predictor of caregiver burden, with married caregivers often facing a higher likelihood of experiencing an elevated burden compared to those who are unmarried [39]. In this study, the proportion of married family caregivers was higher in the traditional village community group (Table 1). Drawing from role theory, which posits that individuals juggle various societal roles, the absence of adequate support and time for caregiving can lead to role overload and conflict [40]. Married caregivers may find themselves navigating the dual roles of spouse and caregiver, potentially increasing the burden they experience. The correlation between educational background and caregiver burden is varied. However, a lower educational background may pose a risk of experiencing a higher burden [41]. Some studies suggest that caregivers with higher education levels are also susceptible to experiencing higher burden [42]. The family caregivers in the private housing estate community had higher educational backgrounds, which might contribute to their coping capacity. The health state of the caregiver and care recipients is associated with the caregiving outcome as well [43,44]. The prevalence of diabetes and hypertension among the family caregivers and care recipients was higher in the traditional community group (Table 1). Managing their health while taking care of others can contribute to the higher burden. The above-mentioned socio-demographic factors have proven to be determinants of caregiver burden in the same study context in another study [7,12,45].



Another important factor is the cultural practice of hiring domestic workers (housekeepers, helpers, maids) in Thailand [46]. Although this study did not specifically investigate the role of domestic workers, it is common for affluent households to engage with their services. This is particularly prevalent in private housing estate communities. Moreover, caregivers of the original village community were more willing to use the short-term stay facility in the municipality (Table 1). Studies showed that the high burden of family caregivers and lower social resources contribute to the increased willingness to use respite care facilities [47,48]. These phenomena further demonstrate the disparities in accessible resources. Such disparities may potentially widen health inequalities among caregivers across various residential types, especially in countries with limited access to universally available formal long-term care systems. Therefore, innovative ideas for strengthening the existing family-based long-term care are necessary, like the “Community-Integrated Intermediary Care (CIIC) Service Model” to minimize the disparity of burden, and promote equity, fostering an environment where all caregivers receive equitable support, regardless of their residential setting [21].



The multidimensionality of the burden was observed among the study participants. High burden in time dependence, developmental, physical, emotional, and social burdens were observed among the family caregivers of traditional village community participants (Table 2, Figure 1), which highlighted the necessity for the support of family caregivers in multiple aspects. Common programs and interventions to reduce the caregiver burden include general education, support groups, behavior therapy, psychotherapy and counseling, and respite care [8]. Van Houtven CH et al. developed an organizational framework for caregiver interventions, which highlights major components including caregiver and care recipient characteristics (demographics, health, economics, insurance, relationship, and cultural norms), caregiving activities (skills, knowledge, psychological coping, support seeking, and time spent caregiving), caregiver outcomes (psychological and physical health, healthcare usage, and economic status), and care recipient outcomes (disease management, psychological and physical health, healthcare usage, respite care, and economic status) [49].



The strength of the study is the huge sample size and measurement of caregivers’ burden by applying an internationally validated instrument. Sampling bias was prevented by inflating the sample size to compensate possible non-response by 20%. Possible confounders such as age and education were adjusted in multiple logistic regression analysis. However, this study is not without limitations. Firstly, due to the nature of the cross-sectional study design, a causal relationship between residential type and caregiver burden should be interpreted by the reader carefully. And the use of a binary variable for household income may not fully capture the economic realities of caregivers. Secondly, further research should explore factors such as available neighborhood resources and the social networks of older adults to better understand factors contributing to the disparity of burden experienced by the original village community and private housing estate communities. Moreover, as the prevalence of frailty and dementia increases with aging, future research aiming to assess the caregiver outcome and presence of frailty, cognitive impairment, and behavioral problems of the care recipients in different types of housing is also necessary. However, given the rapid demographic change of the aging population and the lack of a sustainable formal long-term care system, our study results provide valuable insights into the underlying mechanisms driving caregiver burden disparities and informs targeted interventions to reduce the burden on family caregivers.




5. Conclusions


Minimizing disparities in family caregiver burden is crucial for ensuring equitable access to care resources and promoting the well-being of both caregivers and older adults. Thailand, a country with universal health coverage for more than twenty years, is still preparing to establish long-term care services and a system to face the challenge of a forthcoming super-aging society very soon. The results of our study showed that caregivers of traditional village communities were more likely to experience a higher caregiver burden. When there are significant differences in the level of burden experienced by caregivers in different residential settings, these can intensify existing inequalities in health outcomes and access to support services. Caregivers’ burnt-out and job losses challenge the sustainability of family-based long-term care. Moreover, older adults receiving care may also experience varying levels of quality and continuity of care depending on their caregivers’ level of burden. The results of this study contribute insights to make evidence-based policies, interventions, and programs to lessen the disparities of burden experienced by the family caregivers, building a more equal and inclusive caregiving environment.



It is urgent to systematically introduce caregiver support through holistic approaches such as respite care, care competency training, financial support, social support, legislation for caregiver leave, psychological support for family caregivers and health promotion.







Author Contributions


N.M.: Conceptualization, Methodology, Formal Analysis, Writing—Original Draft, Visualization, Data Curation; M.N.A.: Conceptualization, Methodology, Validation, Investigation, Writing—Review and Editing, Supervision, Project Administration, Resources, Funding acquisition; S.M.: Resources, Writing—Review and Editing, Investigation; T.N.N.A.: Resources, Writing—Review and Editing, Investigation; Y.K.: Writing—Review and Editing; S.S.: Writing—Review and Editing; M.Y.: Conceptualization, Validation, Investigation, Writing—Review and Editing, Supervision. All authors have read and agreed to the published version of the manuscript.




Funding


This work “the Community Integrated Intermediary Care (CIIC) research project”, TCTR20190412004, was supported by the WHO Centre for Health Development (WHO Kobe Centre—WKC: K18020).




Institutional Review Board Statement


This study was conducted in accordance with the Declaration of Helsinki, and approved by the Institutional Review Board (or Ethics Committee) of The World Health Organization Ethical Review Committee: WHO/ERC ID; ERC. 0003064, dated 7 March 2019; and Ethical Review Committee for Research in Human Subjects: Boromarajonani College of Nursing Nakhon Lampang: Praboromarajchnok, Institute for Health Workforce Development, Ministry of Public Health, Thailand (approval number E 2562/005, dated 4 March 2019). It has been registered at the Thailand Clinical Trial Registry, trial registration number TCTR20190412004.




Informed Consent Statement


Written informed consent was obtained from all participants. The nature and purpose of this research were carefully explained to the participants, who were interviewed after their permission.




Data Availability Statement


The data presented in this study are available on request from the corresponding author due to privacy reason.




Acknowledgments


The Juntendo Research Branding Project is acknowledged.




Conflicts of Interest


The authors declare no conflicts of interest. The funders had no role in the design of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript; or in the decision to publish the results.




References


	



World Health Organization. Regional Office for South-East, A. Regional Framework on Healthy Ageing (2018–2022); World Health Organization, Regional Office for South-East Asia: New Delhi, India, 2018. [Google Scholar]

	



Foundation of Thai Gerontology Research and Development institute (TGRI). Situation of the Thai Older Persons 2021; Institute for Population and Social Research, Mahidol University: Nakhon Pathom, Thailand, 2021. [Google Scholar]

	



Glinskaya, E.E.W.; Wanniarachchi, T.; Jinadhi, T. Labor Markets and Social Policy in a Rapidly Transforming: Caring for Thailand’s Aging Population; World Bank Group: Washington, DC, USA, 2021. [Google Scholar]

	



Chanprasert, P. Long-term Care Policy and Implementation in Thailand. In Coping with Rapid Population Ageing in Asia; Komazawa, O., Saito, Y., Eds.; ERIA: Jakarta, Indonesia, 2021; pp. 36–44. [Google Scholar]

	



Wongpun, S.; Guha, S. Caregivers for the elderly in Thailand: Development and evaluation of an online support system. Inf. Dev. 2020, 36, 112–127. [Google Scholar] [CrossRef]

	



Liu, Z.; Heffernan, C.; Tan, J. Caregiver burden: A concept analysis. Int. J. Nurs. Sci. 2020, 7, 438–445. [Google Scholar] [CrossRef] [PubMed]

	



Isac, C.; Lee, P.; Arulappan, J. Older adults with chronic illness–Caregiver burden in the Asian context: A systematic review. Patient Educ. Couns. 2021, 104, 2912–2921. [Google Scholar] [CrossRef] [PubMed]

	



Bastawrous, M. Caregiver burden—A critical discussion. Int. J. Nurs. Stud. 2013, 50, 431–441. [Google Scholar] [CrossRef] [PubMed]

	



Young, H.M.; Bell, J.F.; Whitney, R.L.; Ridberg, R.A.; Reed, S.C.; Vitaliano, P.P. Social Determinants of Health: Underreported Heterogeneity in Systematic Reviews of Caregiver Interventions. Gerontologist 2020, 60, S14–S28. [Google Scholar] [CrossRef] [PubMed]

	



Schulz, R.; Eden, J. Family Caregiving Roles and Impacts. In Families Caring for an Aging America; National Academies of Sciences, Engineering, and Medicine; National Academies Press: Washington, DC, USA, 2016. [Google Scholar]

	



Beach, S.R.; Kinnee, E.; Schulz, R. Caregiving and Place: Combining Geographic Information System (GIS) and Survey Methods to Examine Neighborhood Context and Caregiver Outcomes. Innov. Aging 2019, 3, igz025. [Google Scholar] [CrossRef] [PubMed]

	



Aung, T.N.N.; Aung, M.N.; Moolphate, S.; Koyanagi, Y.; Supakankunti, S.; Yuasa, M. Caregiver Burden and Associated Factors for the Respite Care Needs among the Family Caregivers of Community Dwelling Senior Citizens in Chiang Mai, Northern Thailand. Int. J. Environ. Res. Public Health 2021, 18, 5873. [Google Scholar] [CrossRef] [PubMed]

	



Boonjubun, C. Also the Urban Poor Live in Gated Communities: A Bangkok Case Study. Soc. Sci. 2019, 8, 219. [Google Scholar] [CrossRef]

	



Atkinson, R.; Blandy, S. Introduction: International Perspectives on The New Enclavism and the Rise of Gated Communities. Hous. Stud. 2005, 20, 177–186. [Google Scholar] [CrossRef]

	



Roitman, S. Gated communities: Definitions, causes and consequences. Proc. Inst. Civ. Eng. Urban Des. Plan. 2010, 163, 31–38. [Google Scholar] [CrossRef]

	



Carbone, J.T.; Clift, J.; Wyllie, T.; Smyth, A. Housing Unit Type and Perceived Social Isolation Among Senior Housing Community Residents. Gerontologist 2021, 62, 889–899. [Google Scholar] [CrossRef] [PubMed]

	



Wissink, B.; Hazelzet, A. Bangkok living: Encountering others in a gated urban field. Cities 2016, 59, 164–172. [Google Scholar] [CrossRef]

	



Klinmalai, S.; Kanki, K. Social interaction assessment between inside and outside gated housing projects in disorder residential area: Background study of gated housing development in sprawl area. J. Archit. Plan. 2015, 80, 115–124. [Google Scholar] [CrossRef]

	



Statistic of Population from Registration. National Statistical Office, Thailand. Available online: http://ittdashboard.nso.go.th/preview2en.php?id_project=121 (accessed on 20 August 2023).

	



Aung, M.N.; Moolphate, S.; Yuasa, M.; Aung, T.N.N.; Koyanagi, Y.; Supakankunti, S.; Ahmad, I.; Kayano, R.; Ong, P. Community-Integrated Intermediary Care (CIIC) Service Model to Enhance Family-Based, Long-Term Care for Older People: Protocol for a Cluster Randomized Controlled Trial in Thailand. JMIR Res. Protoc. 2021, 10, e20196. [Google Scholar] [CrossRef]

	



Aung, M.N.; Moolphate, S.; Aung, T.N.N.; Koyanagi, Y.; Kurusattra, A.; Chantaraksa, S.; Supakankunti, S.; Yuasa, M. Effectiveness of a community-integrated intermediary care (CIIC) service model to enhance family-based long-term care for Thai older adults in Chiang Mai, Thailand: A cluster-randomized controlled trial TCTR20190412004. Health Res. Policy Syst. 2022, 20, 110. [Google Scholar] [CrossRef]

	



Novak, M.; Guest, C. Application of a multidimensional caregiver burden inventory. Gerontologist 1989, 29, 798–803. [Google Scholar] [CrossRef]

	



Mahoney, F.I.; Barthel, D.W. Barthel index. Md. State Med. J. 1965, 14, 56–61. [Google Scholar]

	



Lee, Y.; Bierman, A.; Penning, M. Psychological Well-Being among Informal Caregivers in the Canadian Longitudinal Study on Aging: Why the Location of Care Matters. J. Gerontol. Ser. B 2020, 75, 2207–2218. [Google Scholar] [CrossRef]

	



Pohl, J.S.; Bell, J.F.; Tancredi, D.J.; Woods, N.F. Social isolation and health among family caregivers of older adults: Less community participation may indicate poor self-reported health. Health Soc. Care Community 2022, 30, e6175–e6184. [Google Scholar] [CrossRef] [PubMed]

	



Maximiano-Barreto, M.A.; Alves, L.C.d.S.; Monteiro, D.Q.; Gratão, A.C.M.; Pavarini, S.C.I.; Luchesi, B.M.; Chagas, M.H.N. Cultural factors associated with burden in unpaid caregivers of older adults: A systematic review. Health Soc. Care Community 2022, 30, e3629–e3642. [Google Scholar] [CrossRef]

	



Miyawaki, C.E. A Review of Ethnicity, Culture, and Acculturation among Asian Caregivers of Older Adults (2000–2012). SAGE Open 2015, 5, 2158244014566365. [Google Scholar] [CrossRef] [PubMed]

	



Strommen, J.; Fuller, H.; Sanders, G.F.; Elliott, D.M. Challenges Faced by Family Caregivers: Multiple Perspectives on Eldercare. J. Appl. Gerontol. 2020, 39, 347–356. [Google Scholar] [CrossRef] [PubMed]

	



Quashie, N.T.; Wagner, M.; Verbakel, E.; Deindl, C. Socioeconomic differences in informal caregiving in Europe. Eur. J. Ageing 2022, 19, 621–632. [Google Scholar] [CrossRef] [PubMed]

	



Bronfenbrenner, U. The Ecology of Human Development: Experiments by Nature and Design; Harvard University Press: Cambridge, MA, USA, 1979. [Google Scholar]

	



Pearlin, L.I.; Mullan, J.T.; Semple, S.J.; Skaff, M.M. Caregiving and the stress process: An overview of concepts and their measures. Gerontologist 1990, 30, 583–594. [Google Scholar] [CrossRef]

	



Noguchi, T.; Nakagawa-Senda, H.; Tamai, Y.; Nishiyama, T.; Watanabe, M.; Hosono, A.; Shibata, K.; Ichikawa, M.; Wakabayashi, R.; Kamishima, H.; et al. Neighbourhood relationships moderate the positive association between family caregiver burden and psychological distress in Japanese adults: A cross-sectional study. Public Health 2020, 185, 80–86. [Google Scholar] [CrossRef] [PubMed]

	



Rote, S.; Angel, J.L.; Markides, K.S.; Hill, T.D. Neighborhood Cohesion and Caregiver Well-Being among the Mexican-Origin Population. In Contextualizing Health and Aging in the Americas: Effects of Space, Time and Place; Vega, W.A., Angel, J.L., Gutiérrez Robledo, L.M.F., Markides, K.S., Eds.; Springer International Publishing: Cham, Switzerland, 2019; pp. 295–310. [Google Scholar]

	



Schryer, E.; Mock, S.E.; Hilbrecht, M.; Lero, D.; Smale, B. Use of Leisure Facilities and Wellbeing of Adult Caregivers. Leis. Sci. 2016, 38, 17–33. [Google Scholar] [CrossRef]

	



Rokicka, M.; Zajkowska, O. Informal Elderly Caregiving and Time Spent on Leisure: Evidence from Time Use Survey. Ageing Int. 2020, 45, 393–410. [Google Scholar] [CrossRef]

	



The Rise of Gated Communities in Thailand. Available online: https://www.property-match.com/blog/en/gated-community-news/ (accessed on 2 February 2024).

	



Koumoutzis, A.; Cichy, K.E.; Dellmann-Jenkins, M.; Blankemeyer, M. Age Differences and Similarities in Associated Stressors and Outcomes among Young, Midlife, and Older Adult Family Caregivers. Int. J. Aging Hum. Dev. 2021, 92, 431–449. [Google Scholar] [CrossRef]

	



Alves, S.; Ribeiro, O.; Paúl, C. Trajectories of Informal Caregiving to the Oldest-Old: A One-Year Follow-Up Study. West. J. Nurs. Res. 2021, 43, 416–424. [Google Scholar] [CrossRef]

	



Bom, J.; Bakx, P.; Schut, F.; Van Doorslaer, E. The impact of informal caregiving for older adults on the health of various types of caregivers: A systematic review. Gerontologist 2019, 59, e629–e642. [Google Scholar] [CrossRef]

	



Goode, W.J. A theory of role strain. Am. Sociol. Rev. 1960, 25, 483–496. [Google Scholar] [CrossRef]

	



Vincent, C.; Desrosiers, J.; Landreville, P.; Demers, L. Burden of Caregivers of People with Stroke: Evolution and Predictors. Cerebrovasc. Dis. 2009, 27, 456–464. [Google Scholar] [CrossRef] [PubMed]

	



Oedekoven, M.; Amin-Kotb, K.; Gellert, P.; Balke, K.; Kuhlmey, A.; Schnitzer, S. Associations Between Informal Caregivers’ Burden and Educational Level. GeroPsych 2019, 32, 19–29. [Google Scholar] [CrossRef]

	



Riffin, C.; Van Ness, P.H.; Wolff, J.L.; Fried, T. Multifactorial examination of caregiver burden in a national sample of family and unpaid caregivers. J. Am. Geriatr. Soc. 2019, 67, 277–283. [Google Scholar] [CrossRef] [PubMed]

	



Limpawattana, P.; Theeranut, A.; Chindaprasirt, J.; Sawanyawisuth, K.; Pimporm, J. Caregivers Burden of Older Adults with Chronic Illnesses in the Community: A Cross-Sectional Study. J. Community Health 2013, 38, 40–45. [Google Scholar] [CrossRef] [PubMed]

	



Kristaningrum, N.D.; Ramadhani, D.A.; Hayati, Y.S.; Setyoadi. Correlation between the Burden of Family Caregivers and Health Status of People with Diabetes Mellitus. J. Public Health Res. 2021, 10, 2227. [Google Scholar] [CrossRef] [PubMed]

	



Bridget, A. Worker, Helper, Auntie, Maid? Working Conditions and Attitudes Experienced by Migrant Domestic Workers in Thailand and Malaysia; UN Women: New York, NY, USA, 2016. [Google Scholar]

	



Aung, T.N.N.; Aung, M.N.; Moolphate, S.; Koyanagi, Y.; Ichikawa, M.; Supakankunti, S.; Yuasa, M. Estimating service demand for intermediary care at a community integrated intermediary care center among family caregivers of older adults residing in Chiang Mai, Northern Thailand. Int. J. Environ. Res. Public Health 2021, 18, 6087. [Google Scholar] [CrossRef] [PubMed]

	



Brandão, D.; Ribeiro, O.; Martín, I. Underuse and unawareness of residential respite care services in dementia caregiving: Constraining the need for relief. Health Soc. Work. 2016, 41, 254–262. [Google Scholar] [CrossRef]

	



Van Houtven, C.H.; Voils, C.I.; Weinberger, M. An organizing framework for informal caregiver interventions: Detailing caregiving activities and caregiver and care recipient outcomes to optimize evaluation efforts. BMC Geriatr. 2011, 11, 77. [Google Scholar] [CrossRef]








[image: Ejihpe 14 00100 g001] 





Figure 1. Percentage of family caregivers who experienced high burden (score > 24) by residential type in Chiang Mai, Thailand (N = 1276). 
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Table 1. Socio-economics, lifestyle, and health status of family caregivers and their care recipients in Chiang Mai, Thailand (N = 1276).






Table 1. Socio-economics, lifestyle, and health status of family caregivers and their care recipients in Chiang Mai, Thailand (N = 1276).





	

	
Residential Type

	

	




	

	
Traditional Village Community

	
Private Housing Estate Community

	
Total

	
p-Value






	
Total Participants

	
1041 (81.6%)

	
235 (18.4%)

	
1276 (100.0%)

	




	
Socio-demographics

	

	

	

	




	
Age, Mean (SD)

	
55.73 (13.91)

	
51.05 (13.44)

	
54.87 (13.94)

	
<0.001




	
Sex

	

	

	

	
0.082




	
Male

	
384 (36.9%)

	