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Background: The fact that housing can play a critical role in maintaining the health and independence related to happiness of the older population has been studied in more developed countries. However, research on the effect of housing conditions on happiness is rare in less developed countries. This study aimed to construct and test a structural equation model describing the structural relationship among personal aspects (living alone and physical disability), in-home environment (sleeping place and toilet/bathroom), and happiness among older adults in Thailand.

Method: The data on the population age 75 years or over were extracted from the 2017 national Survey of Older Persons in Thailand (n = 7,829).

Results: The median age of the sample population was 79. Almost 60 percent were women. The structural equation model showed a good fit with the data. Living alone did not directly influence happiness. Physical disability had a statistically significant negative direct effect on happiness. In-home environment not only had an impact on happiness directly, but also moderated the relationship between physical disability and happiness.

Conclusion: The research suggested that interventions to improve happiness of older adults, particularly those with physical disability, should aim to adapt their housing, including sleeping place and toilet design.
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1. Introduction

The factors associated with happiness among older people have been of increased interest to researchers in recent decades. This may be due not only to the accelerating pace of population ageing around the world, especially the oldest-old and increased longevity among older adults (1), but also the benefit to the nation in having a society with happy members. Longevity is, however, a pressing issue for public health, not least because of the greater likelihood of frailty and disability in older age (2).

One of the most common consequences of aging is functional health decline. The association of physical health with human well-being is well-understood. It has been found that the presence of disability is an important determinant of happiness and survival among older adults (3–7). This may lead to several studies focusing on a person-environment, fit-oriented analysis for healthy aging (a positive view of aging) (8) which is advocated by the World Health Organization’s International Classification of Functioning, Disabilities, and Health (ICF) (9). According to the ICF, statistical relationships are expected to be found between physical functioning, social participation, personal characteristics, and environmental factors, including in-home environment (10). An appropriate indoor environment (or age-friendly housing) for those with limitations includes the availability of support mechanisms (e.g., to prevent falls), having proper material for daily living, and age-friendly facility design. Health-related safety in the home needs to be addressed in happiness studies among older populations since, as people grow old, they spend more time in the home. Safety could be conceptualized as preventing or reducing the risk of problems that could undermine older people’s ability to live independently at home (11). According to the framework for health-related safety of Lau et al. (12), risk is associated with individual functioning and behavior (e.g., physical decline), and the social and physical environment (e.g., social isolation and in-home hazards), particularly among those living alone.

As population aging progresses, the prevalence of older-single-person households increases as well. There is a link between types of living arrangement (particularly living alone) and happiness among older adults. In general, those who live alone are more likely to feel lonely and less happy than those living with others. However, when an older person voluntarily chooses to have a single-person household, his/her choice may have a positive effect on their sense of well-being. It is possible that s/he may feel more stress due to various restrictions when one must live with other family members (13). Nevertheless, co-residence with kin or others is often arranged when older adults need daily personal care as they age. An inverse relationship may occur as well, i.e., very old adults living alone have a pronounced risk of losing independence and becoming socially isolated. Importantly, the in-home environment needs to be modified to support older adults living with disability or living alone in order for them to stay independently in their homes.

Appropriately modified homes may protect individuals from accidental injury, and provide them with adequate long-term housing, permitting greater autonomy and preserving social ties (14). The association between the housing environment and well-being has been studied extensively among older adults living alone in the age range of 75–89 years, especially in the European countries of Sweden, Germany, United Kingdom, Latvia, and Hungary (15, 16). For instance, Oswald, Wahl, Mollenkopf, and Schilling (17) conclude that housing conditions played an important role in life satisfaction for older people (age 55–99 years) in two rural regions of Germany. Similarly, quality housing and a feeling of home attachment were associated with psychological well-being among the population age 60 years or over living independently (alone or with another older adult) in the United States (18). In urban China, a study found that housing conditions, housing satisfaction, and home ownership had an impact upon life satisfaction among those between 18 and 69 years of age (19). Also, in China, a recent study found that the housing environment was associated with depressive symptoms among older adults aged 60 or over (20). Nevertheless, studies that have examined the relationship between housing conditions and happiness among older adults are rare in less-developed countries.

Thailand is a middle-income country in Asia where aging is occurring very rapidly, and Thailand is currently ranked 8th in Asia in terms of the percentage of the population age 60 years or over. In 2019, these older adults accounted for 18 percent of the total Thai population, and the proportion is projected to reach 28 percent by the year 2037. The rate of population growth is highest among the “oldest-old” (i.e., 80 years or over) (21). Many of these older persons may have difficulty in performing activities in daily living (ADL), and the majority will spend most of their time in their home residence. The challenge is how to enable older people in Thailand, especially those in the mid-and oldest-old groups who had high dead rate from fall (22), to live safely and happily in their home environment, given the traditional Thai filial piety norms and government policy of “aging in place” (23).

Apart from rapid population aging, Thailand has undergone major socioeconomic and cultural changes in recent decades. The composition of Thai households has become more diverse and characterized by an increased prevalence of persons aged 60 years or over living alone: from 6 percent in 2002 to 11 percent in 2017 (21). Many Thai people have adopted a number of westernized, health-promoting lifestyles, e.g., switching from sleeping on the floor to sleeping on a bed, or using a sit-down toilet instead of a squat latrine (24). Previous studies of happiness among older Thais found that economic hardship, relative poverty, living arrangement, functional ability, social environment, family and friendship support, and healthy lifestyle behaviors were associated with happiness, psychological well-being, and/or life satisfaction (25–27). No study, however, includes the in-home environment as a determinant of happiness of older persons in Thailand. In addition, most studies in and outside of Thailand are cross-sectional, and use non-causal relationship analyses. Thus, this study attempted to fill gaps in the national and international research literature and test an analytical model of the structural relationship among personal aspects, in-home environment aspects, and happiness among older adults in Thailand (controlling for other generally acknowledged determinants). This report concludes with suggested interventions, based on causal-relationship findings, to support Thailand’s “aging-in-place” policy.



2. Materials and methods


2.1. Research model and hypothesis setting

Based on the literature review, a causal model of the relationship between personal factors, in-home environment, and happiness is proposed (Figure 1). The study hypothesis assumes two exogenous variables, one mediating variable and one endogenous variable. The two exogenous variables are living alone and physical disability. Happiness is the endogenous variable. In-home environment is considered a mediating variable that influences the relationship between the two exogenous variables and happiness. Thus, the present study analyzed the direct, indirect, and total effects of exogenous variables, and the direct effects of the mediating variable on happiness.
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FIGURE 1
 Hypothesized model.




2.2. Data collection and procedures

Data for this study were derived from the Survey of Older Persons in Thailand, which was carried out by the Thai National Statistical Office (NSO) in 2017. That survey includes a representative sample of 41,752 persons aged 60 years or over. The NSO used a two-stage stratified sampling design. The first stage included sample blocks in municipal areas and sample villages in rural areas in all provinces of Thailand. Private households were sampled in the second stage, and those age 60 years or older in all selected households were interviewed face-to-face. However, for 8,995 cases, information was obtained by proxy response (i.e., from members in the household and/or non-household members), and these cases were excluded from the analysis in the present study. Thus, there were 32,757 respondents interviewed directly. Persons aged 75 years or older were selected for this study since loss of independence rapidly increases with advanced age in most individuals. Thus, the final sample comprises 7,829 respondents. The results were weighted, and Structural Equation Modeling (SEM) was used to test the hypotheses.

SEM is a statistical model which displays the causal relationships among several variables in a path diagram (28). SEM is also referred to as a combination of multiple regression and factor analysis. SEM is used to reduce the limitation of regression equations that allow the occurrence of an error of measurement in the endogenous and exogenous variables. In addition, SEM allows interpretation of the direct (linear influences) and indirect effects (nonlinear influences) among the study variables (29). SEM was performed using the software package AMOS Version 18. This study was approved by the Institutional Review Board (IRB) of the Institute for Population and Social Research of Mahidol University (COE. No. 2021/06–122).



2.3. Assessment of study variables

The respondents were asked to assess their level of happiness based on the following question: “In the past 3 months, what was the level of your happiness?” The potential response scores range from 0 to 10, where 0 means “unhappiest” and 10 “happiest.” A single-item instrument referring to happiness is commonly used for well-being research (30, 31). One study found that measuring happiness using a single question was reliable and valid since the answers had a high positive correlation with those provided by other happiness scales or inventories (32).

A favorable in-home environment for independent living in this study refers to a situation in which “The physical surroundings in the house support older occupants to perform ADL, including having a bed, having a sit-down toilet, presence of handrails in the bedroom/toilet/bathroom, and having an in-house toilet.” In-home environment was assessed using four items: Sleeping place, toilet/bathroom, presence of handholds in both these settings, and location of the toilet -- indoors or outdoors. The first question was as follows: “Where do you sleep?” with potential answers of on the floor or on a bed. The second question was: “What type of toilet do you use?” with potential answers of sit-down toilet or squat latrine. The third question was “Does your house have handrails in the bedroom/toilet/bathroom?” with potential answers yes or no. The fourth question was “Where is your toilet/bathroom located?” with potential answers of in the house or outside the house. Confirmatory Factor Analysis was used to test whether these components can be appropriately aggregated into a single in-home environment construct. It was found that the five components of the in-home environment model indicated overall good fit according to various fit indices: χ2 = 86.626 (p < 0.001), GFI = 0.953, NFI = 0.953, CFI = 0.953, and RMSEA = 0.05, indicating the model had good fit (28, 33).

Physical disability was assessed according to the following eight ADL: bathing, dressing, toileting, continence, feeding, getting up from a lying down position, squatting, and climbing 2–3 stairs. The question was “Can you perform (the above ADL) … by yourself?” The potential answers were classified into two groups: Yes, could do by self (score = 0), and with difficulty (i.e., could not do at all or need assistance) (Score = 1). The possible score range is 0 to 8, with the lowest score denoting no physical disability, and the highest score denoting dependence on others for all ADL.

Living arrangement was categorized into “living alone” or “living with other (s).” It was based on the question “How many persons live in this household?” In this study, living alone refers to older adults living in this household without anyone else.

Demographic and socioeconomic characteristics including age, sex, marital status, educational attainment, and personal income were also included in the analysis as control variables. These factors were found to be associated with happiness among older adults (5).




3. Results


3.1. Characteristics of the sample

Table 1 shows that more than half the total sample were those age 75–79 years while persons aged 80 years or over constituted 45.8 percent. Almost 60 percent were females, and 45.6 percent of the sample were currently married. About three-fourths had completed only primary school, and half the sample had personal income under 30,000 baht (about $1,000) per year.



TABLE 1 Characteristics of the sample and mean happiness score (n = 7,829).
[image: Table1]

About one in six of these older Thais lived alone (16.7 percent). Three out of five had no physical disability, while about one in five had difficulty in performing one ADL. Regarding in-home environment, three out of five respondents slept on a bed while the rest slept on a mat or mattress on the floor. Almost the same proportion (61 percent) had handrails in the bedroom. About half the sample used a sit-down toilet, but only 13 percent had handrails next to the toilet. Four out of five said that their toilet was located inside the house.



3.2. SEM analysis

The SEM model and its standardized direct and indirect coefficients (controlled for age, sex, marital status, educational attainment, and personal income) are presented in Figure 2. The coefficients for direct, indirect, and total effects with confidence intervals are described in Tables 2, 3.

[image: Figure 2]

FIGURE 2
 Structural model of happiness of Thai older adults. Control variables were age, sex, marital status, educational attainment, and personal income per year; *p < 0.05, **p < 0.01, ***p < 0.001; Model fit indices: χ2 = 302.397 (p < 0.001), GFI = 0.964, NFI = 0.959, CFI = 0.964, and RMSEA = 0.10.




TABLE 2 Direct effects of the model controlling for age, sex, marital status, educational attainment, and personal income per year (standardized regression coefficients).
[image: Table2]



TABLE 3 Indirect and total effects of the research model controlling for age, sex, marital status, educational attainment, and personal income per year.
[image: Table3]

The SEM model showed a good fit with the data, χ2 = 302.397 (p < 0.001), goodness of fit index (GFI) = 0.964, normed fit index (NFI) = 0.959, comparative fit index (CFI) = 0.964, and root mean square error of approximation (RMSEA) = 0.10. Among the direct effects, the analysis found that in-home environment was the most significant predictor of happiness among Thai older adults (0.235). Physical disability had a significantly negative effect on happiness (−0.216) and a significantly positive effect on in-home environment (0.113). Living alone did not significantly affect happiness (−0.013), but it had a significantly negative impact on in-home environment (−0.082). This study also found that living alone was not significantly predicted by physical disability (−0.017) and vice versa.

In-home environment was defined as a mediating variable in the research model to verify mediation effect significance among exogenous variables (i.e., living alone and physical disability) and the endogenous variable (happiness). The analysis found a significant indirect effect of living alone and physical disability on happiness (−0.019 and 0.026 respectively) (Table 3). It should also be noted that the indirect effect of living alone on happiness, as mediated by physical disability alone and physical disability plus in-home environment, was not significant and equal to 0.000, suggesting that there could be no effect. Similarly, the indirect effect of physical disability on happiness mediated by living alone and living alone plus in-home environment was not significant and equal to 0.000, suggesting that there could be no effect as well.

The total effects (shown in Table 3) indicate the greater importance of physical disability on happiness than living alone. Moreover, the negative coefficient of the total effect of physical disability decreased compared with the direct effect (from −0.216 to −0.190), suggesting that the mediating factor (in-home environment) helped increase happiness among older adults with physical disability.




4. Discussion

The present study investigated whether the role of the in-home environment had a significant impact on happiness directly and/or moderated by the relationship between living independence (i.e., living alone and physical disability) in a national sample of Thais age 75 years or over. The SEM model presented a good fit, indicating that our hypotheses offered a plausible explanation of how the in-home environment is related to happiness, when controlling for the potential confounding effect of age, sex, marital status, educational attainment, and personal income.


4.1. Direct effect

Among the direct effects, happiness was mainly predicted by in-home environment (i.e., sleeping place and type of toilet): Older adults living in a better in-home environment were happier. This finding is similar to that of previous studies (18). However, living alone had no significant effect on happiness. That finding is inconsistent with previous studies. For example, a study by Hwang and Sim (31) found significant differences in happiness between types of living arrangement in which those living alone had the least happiness.

Those who had a higher level of disability were less happy, and that finding is consistent with many previous studies (4, 5). The significant negative direct link between living alone and in-home environment suggests that older adults who live alone were less likely to live in a better in-home environment. Those living alone tend to be a population subgroup selected for those with good health. Thus, they do not need in-home facilities to support ADL. This finding is consistent with the result of the analysis which found that living alone was not predicted by physical disability, and vice versa. This may be because most respondents in the sample had no disability or only a single physical disability (Table 1). As expected, those with physical disability were more likely to live in a better in-home environment, i.e., to support them in ADL.



4.2. Mediating effect

The analysis found that the path from living alone and physical disability to happiness is mediated by in-home environment. The path from living alone → in-home environment → happiness was significant with a negative coefficient. The total effects of living alone on happiness had a significantly negative increased coefficient compared to its direct and indirect effects. These findings suggest that, although older adults in single-person households lived in a better in-home environment, they may prefer living with others (i.e., family members). This is likely to be the case in many Asian countries such as China (13) and Thailand (34, 35), particularly when persons reached advanced age and need daily personal care. The significant, indirectly positive effect of physical disability → in-home environment → happiness, and the significant total effect of physical disability → happiness demonstrates that a more comfortable in-home environment (i.e., sleeping place and type of toilet) helped increase a sense of happiness among older adults with physical disability.

These findings support the Thai government policy of “aging in place” for the rapidly growing population of older adults (particularly the oldest-old) by identifying factors that predict self-perceived happiness persons aged 75 years or over and indicating which kinds of individuals can benefit from the modification of in-home environment (i.e., frailty in performing ADL). Two dimensions of the in-home environment (sleeping place and toilet/bathroom) were assessed in this study. The bathroom (i.e., availability of handrails, and toilet type) is a key factor since it is the most unsafe room in an older adult’s home (36).

The findings reveal that the in-home environment of older Thais needs to be improved. About two in five older persons slept on the floor, and about the same proportion had no handrails in the bedroom. Although about four out of five older Thais had an indoor toilet/bathroom, about half used a squat latrine, and only one in ten had handrails in their toilet/bathroom. Housing without the proper sleeping place, elder-friendly toilet, and amenities to support frail older persons could increase the rate of accidental falls and injury among this growing segment of the population. Similar housing conditions were documented in another study in Thailand (37), and that study found that many older people slept on a thin mat or mattress on the floor.

Older adults who slept on a bed, used a sit-down toilet, had handrails in the toilet/bathroom, and had an indoor toilet were happier than their counterparts who slept on the floor, used squat latrine, had no handrails in the toilet/bathroom, and had an outdoor toilet. Those with limited function ability may find it challenging to lie down on the floor and get back up again multiple times during the night. The presence of handrails in the toilet/bathroom and having an indoor toilet helped older persons in carrying out ADL. Additionally, the older adults (particularly those with physical disability) did not have to worry about hazards in the course of performing everyday functions.

That happiness among older adults with physical disability was mediated by in-home environment can be explained by the ecology theory of aging (ETA) (38). According to ETA, individuals with low functional capacity are much more vulnerable to environmental demands than those with high capacity. In addition, aspects of the living environment (e.g., sleeping place, type/location of toilet) are critical to what older persons can manage in their everyday lives. Thus, those who lived in a poorer housing environment felt less happy. However, the present study suggests that it should be possible to increase happiness of older persons by modifying the structure and amenities of the household. Thailand has been recognized as a success story for converting the population from defecating in open spaces or into a squat pit privy to using a sanitary latrine. A nationwide health education campaign was waged over many years to convince the population of how a sanitary latrine was healthier and a way to eliminate foul odors. Currently, the Thai Ministry of Public Health has a policy to replace all the squat latrines around the country with sit-down toilets. This policy was formulated in recognition of the exploding population of older persons and to reduce discrimination against persons with disabilities (24). That said, Thai families have limited knowledge about how to adapt their home to be elder-friendly. Fortunately, senior-friendly accommodations are increasingly used as a marketing tool in the Thai real estate sector, and the government plans to provide more of this type of affordable housing for middle-and lower-income older persons. In addition, a government allowance of up to 100,000 baht per household (~ $3,000) is available to help communities renovate the homes of older persons in order to make them safe and suitable for aging bodies (39, 40). It should also be noted that a Mexican government program to replace dirt floors with cement significantly improved the health of young children, as measured by decreases in the incidence of parasitic infestations and diarrhea, a decrease in the prevalence of anemia, and an improvement in childhood cognitive development. Additionally, the Mexican program demonstrated significant improvements in adult welfare as measured by increased satisfaction with housing and quality of life, as well as by lower scores on depression and self-perceived stress scales (41).



4.3. Limitation of this study

Because the data set was secondary, only a limited number of housing characteristics for ADL were available (i.e., sleeping place, type of toilet, handrails, location of toilet). Nevertheless, despite these limitations, the analysis was able to identify key in-home design variables that contribute to older adult-friendly housing. Future studies should include more refined indicators of housing quality (e.g., kitchen area, floor material, etc.,).

In addition, cross-national interpretation of housing-related findings should be cautious. The findings from this study may be applicable to less-developed countries for two reasons. First, the measurement of suitable in-home environment for older adults are likely to be different between less developed and developed countries depending on differences in housing standard (15). Secondly, the living arrangements of older adults and, more specifically, living alone are the result of prevailing of cultural norms, the preferences and the resources people have, and the constraints they face as they age, such as the support from their families and public welfare. The prevalence of living alone is considerably higher in more developed countries (42). These amenities are widely different by level of country development.




5. Conclusion

This study found that the in-home environment of Thais age 75 years or over needs to be improved (e.g., sleeping place and toilet/bathroom). Sleeping on a bed, using a sit-down toilet, having handrails in both places, and having an indoor toilet had a positive, statistically significant direct effect on happiness of this sample of older persons. Physical disability also had a statistically significant negative direct effect on happiness. Additionally, in-home environment not only has an impact on happiness directly, but also moderates the relationship between physical disability and happiness. Therefore, there is a strong need for programs to ensure a safe living environment (e.g., adapted housing appropriate for ADL) for older adults in general, and for those with physical disability in particular.
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