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Background: Disability and cognitive impairment affect the physical and mental health of older adult individuals and also impose a heavy burden on families and society. As a threat to their health, the growing trend of empty nesting among older adult individuals is attracting widespread attention.

Objective: To investigate the status of disability and cognitive impairment among empty nesters and non-empty nesters in Guangdong Province and to analyze the differences in their influencing factors to provide a scientific basis for the prevention and control of disability among empty nesters and non-empty nesters.

Methods: Using the stratified random cluster sampling method, we recruited 5,603 individuals older adults 60 years and older from 21 cities in Guangdong Province in southern China, comprising 1,512 empty nesters and 4,091 non-empty nesters. Physical function and cognitive impairment were assessed with the ability to perform basic activities of daily living (BADLs) and scores on the Mini-Mental State Examination (MMSE). Binary logistic regression was performed to analyze the risk factors in the two groups.

Results: The prevalence of disability and cognitive impairment among empty nesters was significantly higher than that in non-empty nesters (40.15% vs. 35.74, 27.51% vs. 23.52%, respectively). Common influencing factors for the occurrence of disability in empty nesters and non-empty nesters were as follows. Binary logistic regression showed that the average monthly household income of empty nesters was 2000–400 RMB (OR: 1.476, 95% CI 1.019, 2.138) and for non-empty nesters was 2000–400 RMB (OR: 1.353, 95% CI 1.048, 1.747). Many study subjects took more than four types of medications (empty nesters: OR: 3.166, 95% CI 1.940, 5.169; non-empty nesters: OR: 2.660, 95% CI 1.957, 3.615). Both populations reported family support (empty nesters: OR: 1.487, 95% CI 1.064, 2.077 and non-empty nesters: OR: 1.341, 95% CI 1.106, 1.626), depression (empty nesters: OR: 1.710, 95% CI 1.104, 2.471 and non-empty nesters: OR: 1.990, 95% CI 1.524, 2.599), and anxiety (yes: OR: 1.652, 95% CI 1.104, 2.471), which was an influential factor specific to the occurrence of disability in empty nesters (p < 0.05). Education level, residence, and depression among empty nesters (OR: 3.111, 95% CI 2.059, 4.701) and non-empty nesters (OR: 1.892, 95% CI 1.461, 2.451) were common influencing factors for the occurrence of cognitive impairment in both groups (p < 0.05). Category 1 medications were an influential factor specific to cognitive impairment among empty nesters (OR: 1.564, 95% CI 1.072, 2.282; p < 0.05); and coronary heart disease was an influencing factor specific to cognitive impairment among non-empty nesters (OR: 1.319, 95% CI 1.046, 1.663; p < 0.05).

Conclusion: The study indicated that empty nesters had a higher prevalence of disability and cognitive impairment than non-empty nesters. The influencing factors were different between empty nesters and non-empty nesters. Low and middle incomes, multiple medication use, family support, and depression were the common influencing factors for the occurrence of disability among empty nesters and non-empty nesters, while anxiety was the unique influencing factor for disability among empty nesters. Literacy level, place of residence, and depression were the common influencing factors for cognitive impairment among empty nesters and non-empty nesters. Multiple medications were an influencing factor specific to cognitive impairment among empty nesters. Coronary heart disease was an influencing factor specific to cognitive impairment in non-empty nesters. Therefore, when intervening in older adults individuals with disability and cognitive impairment, different measures should be taken according to whether they are empty nesters or not.
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Introduction

With the accelerated modernization process, population aging has become a worldwide phenomenon. China now has the largest older adult population in the world, and the aging process will further accelerate. According to the annual data of the National Bureau of Statistics of China (CNBS), in 2020, the population over 60 years of age was 264 million, and that over 65 years of age was 191 million (1). It is estimated that the total number of older adult people in China will be approximately 300 million in 2025 and will reach more than 400 million in 2033. By 2053, China will be home to an older adult population of 483 million, representing two-fifths of the older adult people in Asia and a quarter of the world’s older adult population (2). Along with the aging of Chinese society and the change in the concept of marriage and childbirth, the growing older adults population, combined with smaller family size, simpler family structure, and discrete living patterns, is driving the growing number of older adults empty-nest families, which are composed of only older adults couples or older adults singles living alone (3). Empty nesters are older adult individuals who have no children, have children who live elsewhere, live with a spouse or live alone (4). Studies have shown that by 2025, the number of empty-nest older adults in our country will reach 113 million, with the figure expected to exceed 200 million, and the proportion of empty-nest families is projected to reach 90% (5, 6).

The World Health Organization defines disability as a collective term for impairment, activity limitation and participation restriction. It is an important indicator of an individual’s health (7). Along with aging and advanced age, physical function and health status of older adult individuals decline, and disability and cognitive impairment become major health problems. Cognitive impairment occurs on a continuum from age-related subjective cognitive decline to mild cognitive impairment, often leading to dementia (8). Empty nesters are a special group of older adult individuals, and they have more needs for life care, health care, and spiritual comfort (9–11). Several studies have noted that there are differences between empty nesters and non-empty nesters in terms of psychological and social support, and it is worth paying attention to whether there are differences in the disabling conditions of the two groups (12, 13). It is expected that by 2050, the number of disabled older adults and partially disabled older adults individuals in China will reach 68 million (14). The problem of disability not only affects the physical and mental health of the individual but also places a burden on families and society.

Previous studies have shown that empty nesters are in a miserable situation in terms of quality of life (15), social support (16), and depression (17). Does empty nesting lead to disability and cognitive impairment in the older adults? Several studies have reported on disability and dementia in older adults. In the last 3 years, several studies have been conducted on the current situation of older people with MCI or dementia, and the estimated prevalence ranges from 1.2 to 23.2% (18–20), which is nearly 15% in China (21, 22). However, relatively few studies have addressed differences in disability, cognitive impairment and their associated factors between empty nesters and non-empty nesters. Some studies have shown that empty nesters have lower levels of disability than non-empty nesters (23). However, no difference has been observed in the cognitive impairment of empty nesters and non-empty nesters. Based on the above, we have expanded the study area and increased the number of respondents to explore whether there are differences in the occurrence of disability and cognitive impairment between empty nesters and non-empty nesters. In addition, this study comparatively evaluates the disability and cognitive impairment of empty nesters and non-empty nesters, explores the risk factors for empty nesters and non-empty nesters, and provides a valid theoretical basis for interventions targeting empty nesters and non-empty nesters.



Methods


Design and participants

The selected survey site was Guangdong Province in southern China. A stratified random whole-group sampling method was used to recruit older adults people (older adults 60 and older) from 21 cities in Guangdong Province: Guangzhou, Shenzhen, Zhuhai, Dongguan, Foshan, Zhongshan, Huizhou, Shantou, Jiangmen, Zhanjiang, Zhaoqing, Meizhou, Maoming, Yangjiang, Qingyuan, Shaoguan, Jieyang, Shanwei, Chaozhou, Heyuan and Yunfu. The sampling method was as follows: In the first stage, we numbered the districts (counties) of the 21 cities in the order of the municipal districts (counties) under their jurisdiction per the government website. In the second stage, a random number table was used to select two districts (counties) in each city, and then two communities (administrative villages) were selected from each district (county) in the same way. In the fourth stage, we extracted two neighborhoods (villages) from each community (administrative village). Elders in the two neighborhoods (natural administrative villages) who met the criteria were included in this study. The inclusion criteria were (1) ≥60 years or older, (2) normal communication without barriers, and (3) informed consent and volunteering for this study.

All participants were informed of the purpose and methods of the study at the time of recruitment and were assured of their right to refuse participation, and all voluntarily signed an informed consent form prior to participation. This study was approved by the Ethics Committee of Guangdong Provincial People’s Hospital (Ethics No. KY-Z-2021-690-01).

According to the sample size estimation method (24), the sample size is the number of variables of 5 to 10 times, there were 29 variables in this study, and considering 10% of invalid question volumes, resulting in a sample size of 160–319 cases. The study was conducted between January 2022 and April 2022 and involved 6,000 older people, 5,603 of whom completed the questionnaire for an effective rate of 93.38%.



Assessments and procedure

Data collection was conducted through the WeChat applet ‘Jingyice platform on the functional assessment of older adults. First, we contacted the relevant leaders of the selected hospitals and communities to obtain permission to conduct the survey. Each hospital and community had dedicated interviewers responsible for collecting information on each specific study area. Interviewers in the corresponding communities were responsible for conducting household surveys. To ensure uniformity in the survey process, online training on questionnaire interpretation and methodology was organized, and a preliminary survey was conducted prior to the formal survey. Interviewers used a uniform guide to introduce the purpose and content of the study and used one-on-one, face-to-face dialog to obtain information after informed consent. Respondents were asked about family members or careers if they were unable to communicate directly with the interviewer due to speech or hearing impairments. Each data point was kept in a secure file that could only be accessed by authorized personnel. The questionnaire consisted of three sections: a self-administered basic information section, basic activities of daily life (BADLs) and Mini-Mental State Examination (MMSE).

The homemade basic information questionnaire was used to measure sociodemographic characteristics, including age, gender, BMI, number of children, smoking, drinking, annual physical examination, weekly social activities and weekly exercise. Family or social support was assessed around support from family or care from family or friends, cardiovascular or cerebrovascular diseases, hypertension, coronary heart disease, diabetes, type of medication, hearing disorder, vision disorder and walking impairment.

This population-based cross-sectional investigation systematically operationalized the World Health Organization (WHO) standardized assessment protocol for Basic Activities of Daily Living (BADL), as codified in the International Classification of Functioning (25), BADLs refer to the basic movements and self-care activities performed in hospitals or homes, which included eight items (eating, bathing, combing hair, dressing, controlling urine, controlling excrement, walking and walking up and down stairs) (25). There are eight self-assessed/other-assessed items in this scale. The ability to perform these measures of self-care were scored as follows: 100 points, good ability to perform activities of daily living without the help of others; 61 to 99 points, mild dysfunction (able to complete some BADLs independently but need some help); 41 to 60 points, moderate dysfunction (need much help to complete BADLs; ≤ 40 points), severe dysfunction (all or most BADLs cannot be completed independently).

We employed the Chinese version of the Mini-Mental State Examination to evaluate cognitive impairment. The scale, which has a maximum score of 30, was developed by Folstein et al. (26) in 1975. The MMSE assesses patients in seven main areas: temporal orientation, place orientation, immediate memory, delayed memory, numeracy and attention, verbal ability, and visuospatial ability. The scale is one of the most influential screening tools for cognitive impairment available. The Chinese version of the MMSE, revised and adapted by Zhang Mingyuan, is commonly used for clinical screening of patients with cognitive impairment in China, with a Cronbach alpha coefficient of 0.833 and a retest reliability of 0.924. A score of ≤17 for illiteracy, ≤20 for primary school literacy and ≤ 24 for junior high school and more indicates cognitive impairment (26, 27).



Statistical analysis

SPSS 26.0 was used for statistical analysis. Qualitative variables were statistically described using frequencies, quantitative variables that conformed to a normal distribution were statistically described using means (standard deviations), and quantitative variables that did not conform to a normal distribution were statistically described using medians (four-score intervals). Comparisons between groups were made using the t test for quantitative variables and the chi-square test for qualitative variables. Count data were expressed as relative numbers, and group comparisons were made using the χ2 test. Dichotomous logistic stepwise regression analysis was used to explore the factors influencing the occurrence of disability and cognitive impairment among empty nesters and non-empty nesters. Two-sided test level α = 0.05.




Results


Basic characteristics

A total of 5,603 older adult individuals were recruited for our study, comprising 1,512 (26.99%) empty nesters and 4,091 (73.01%) non-empty nesters. The mean age was 71.38 ± 7.64. Among the participants, 2,657 were males (47.42%), and 2,946 were females (52.58%). The participants reported the following demographic information: In rural areas, 41.51% reported living close to a neighbor. Most participants had no more than a primary school (61.95%), an income less than RMB4000 (55.56%), received financial support from their children (69.52%), and lived with a partner (81.69%). Statistically significant differences in basic characteristics among empty and non-empty nesters were found for gender, average monthly household income, primary source of income, education level, marital status, place of residence, mode of health insurance, coronary heart disease, type of medication taken, smoking, alcohol consumption, physical examination every 10 years, weekly participation in physical activities, weekly participation in social activities, family support, family or friend care, anxiety, depression, and vision. Among the participants, 607 empty nesters (40.15%) and 1,462 non-empty nesters (35.74%) had physical function impairment. The prevalence of physical function impairment was 36.93% among all participants and higher in the empty nesters than in non-empty nesters (40.15% vs. 35.74%; p < 0.05, Table 1). Among the participants, 416 empty nesters (27.51) and 962 (23.52%) non-empty nesters had cognitive impairment. The prevalence of cognitive impairment was 24.59% in all participants and was higher in the empty nesters than in non-empty nesters (27.51% vs. 23.52%; p < 0.05, Table 1).



TABLE 1 Comparison of demographics and physical and cognitive impairment among empty nesters and non-empty nesters.
[image: Table1]



Analysis of factors affecting the disability of empty nesters

The dependent variable was whether the empty nesters had a combined disability or not (assigned values were no = 0, yes = 1), and the statistically significant basic characteristics in Table 1 were used as independent variables in a dichotomous logistic stepwise regression analysis. Results indicated that a family income per month between 2000 to 4000RMB (OR: 1.476, 95% CI: 1.019, 2.138) and a retirement income/pension decreased the risk of physical function impairment (OR: 0.679, 95% CI: 0.469, 0.982). Taking four or more medications (OR: 3.166, 95% CI: 1.940, 5.169) was associated with a higher risk of physical function impairment. Annual physical examinations for the past 10 years and being cared for by family or friends were associated with a lower risk of physical function impairment. Older adult people without weekly activities were more likely to face physical function impairment than those participating in activities 1–3 days per week or every day. Support from family (OR: 1.487, 95% CI: 1.064, 2.077), anxiety (OR: 1.652, 95% CI: 1.104, 2.471), depression (OR: 1.710, 95% CI: 1.120, 2.612) were also correlated with a higher risk of physical functional impairment. Multivariate logistic regression analysis of risk factors for physical impairment among adults older adults 60 years or older is presented in Table 2.



TABLE 2 Dichotomous logistic regression analysis of factors affecting the disability of empty nesters.
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Analysis of factors affecting the cognitive impairment of empty nesters

The dependent variable was whether the empty nesters had a combined cognitive impairment or not (assigned values were no = 0, yes = 1), and the statistically significant basic characteristics in Table 1 were used as independent variables in a dichotomous logistic stepwise regression analysis. Results indicated that education level influenced the risk of cognitive impairment, and this risk was higher among those with junior high school (OR: 4.744, 95% CI: 3.246, 6.931), senior high school (OR: 3.059, 95% CI: 2.045, 4.576) or college (OR: 2.688, 95%CI: 1.529, 4.655) education levels. Living in small or medium-sized cities (OR: 2.167, 95% CI: 1.392, 3.374) was associated with a higher risk of cognitive impairment. Annual physical examination for the past 10 years and being cared for by family or friends were associated with a lower risk of physical function impairment. Older adults people who did not participate in social activities weekly were more likely to face cognitive impairment than those who participated in social activities 1–3 days per week (OR: 0.544, 95% CI: 0.358, 0.769). Care from family and friends reduced the incidence of cognitive impairment (OR: 0.640, 95% CI: 0.451, 0.907). Depression was also correlated with a higher risk of physical functional impairment (OR: 3.111, 95% CI: 2.059, 4.701). Multivariate logistic regression analysis of risk factors for cognitive impairment among adults older adults 60 years or older is presented in Table 3.



TABLE 3 Dichotomous logistic regression analysis of factors affecting cognitive impairment of empty nesters.
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Analysis of factors affecting the disability of non-empty nesters

The dependent variable was whether the non-empty nesters had a combined disability or not (assigned values were no = 0, yes = 1), and the statistically significant basic characteristics in Table 1 were used as independent variables in a dichotomous logistic stepwise regression analysis. Results indicated that family income per month between RMB 2000 to 4,000 (OR:1.476, 95% CI: 1.019, 2.138) and retirement income/pension between RMB 4000 to 6,000￥(OR:1.481, 95% CI: 1.105, 1.985) decreased the risk of physical function impairment (OR: 0.658, 95% CI: 0.514, 0.844), education level, drinking, smoking, annual physical examination for the past 10 years, participating in social activities 1–3 days per week or every day, activities every day, care from family or friends were negatively associated with physical impairment in non-empty nesters. Medication, family support and depression were positively associated with physical impairment in non-empty nesters. Multivariate logistic regression analysis of risk factors for physical impairment among adults older adults 60 years or older is presented in Table 4.



TABLE 4 Dichotomous logistic regression analysis of factors affecting the disability of non-empty nesters.
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Analysis of factors affecting the cognitive impairment of non-empty nesters

The dependent variable was whether the non-empty nesters had a combined cognitive impairment or not (assigned values were no = 0, yes = 1), and the statistically significant basic characteristics in Table 1 were used as independent variables in a dichotomous logistic stepwise regression analysis. The results indicated that education level influenced the risk of cognitive impairment, monthly income between RMB 4000 and 6,000 (OR: 0.551, 95% CI: 0.416, 0.731) or more than RMB 6000 (OR: 0.498, 95% CI: 0.379, 0.655), labor income (OR: 0.636, 95% CI: 0.432, 0.937),participating in social activities 1–3 days per week (OR: 0.761, 95% CI: 0.615, 0.942) or every day (OR: 0.625, 95% CI: 0.495, 0.790), care from family or friends (OR: 0.717, 95% CI: 0.564, 0.911) were associated with a lower risk of cognitive impairment. Education level, living in small to medium-sized cities (OR: 1.380, 95% CI: 1.056, 1.803) and large cities (OR: 1.686, 95% CI: 1.344, 2.1161), coronary heart disease (OR: 1.319, 95% CI: 1.046, 1.663), There was concern from family and friends (OR:1.288, 95% CI: 1.076, 1.543), and depression (OR: 1.892, 95% CI: 1.461, 2.451) were also correlated with a higher risk of physical function impairment. Multivariate logistic regression analysis of risk factors for cognitive impairment among adults older adults 60 years or older is presented in Table 5.



TABLE 5 Dichotomous logistic regression analysis of factors influencing cognitive impairment in non-empty nesters.
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Discussion

The observed rate of physical function impairment was higher in empty nesters (40.15%) than in non-empty nesters (35.74%), indicating that the former were more vulnerable to physical function impairment than the latter. This result was similar to the data of Cheng et al. (28), who studied 5,570 older adults individuals from the Henan Populations for Epidemiologic Study, but this disability rate was obviously higher than those from the 2015 China Health and Pension Tracking Survey (CHARLS) national survey data (29). The level of disability among empty nesters was significantly higher than that found by other scholars in China. Zhai et al. (30) used the Barthel Index to study the performance of ADLs by older adult rural residents of Liuan City, and found that the ADL impairment rate was 32.36%. Qiao et al. (31) surveyed older adult rural individuals in Jining City and showed that 20.2% had impaired ADL performance. Chen et al. (32) used data from a national baseline survey to study the ADL abilities of older adults in 28 provinces and regions, and the results showed that the rate of ADL impairment was 22.38%. The differences between this study and other scholars’ findings may be due to the different scales used to measure ADL ability in the older adult population and the different populations studied. From the results of our study, combined with a series of scholars’ research reflects, precisely responds to a problem, the incidence of incapacitated older adults in China is at a high level. The incidence of incapacitation in the empty-nested older adults is higher than that in the non-empty-nested older adults in this study, and this study provides a new direction for the older adult population in China, especially focusing on the older adults living alone.

The observed rate of cognitive impairment was higher in empty nesters (27.51%) than non-empty nesters (23.52%), indicating that the former were more vulnerable to cognitive impairment than the latter. The study results were higher than those of some domestic and foreign studies. The results of a domestic meta-analysis that included 25 papers from 2001 to 2018 showed that the prevalence of mild cognitive impairment in older Chinese adults was 14%, including 8% for those older adults 60–69 years, 13.1% for those older adults 70–79 years, and 23.4% for those older adults >80 years (33). The overall prevalence of mild cognitive impairment in older Chinese adults was 15.5% in a population-based study of 46,011 participants (34). A meta-analysis of 25 studies worldwide showed an overall mild cognitive impairment prevalence of 16% (35). A longitudinal study conducted in the United States, Europe, Asia, and Australia showed that the prevalence of mild cognitive impairment ranged from 5.0 to 36.7% (36). A practice guideline in the United States showed that the prevalence of mild cognitive impairment was 6.7% in people older adults 60–64 years, 8.4% in people older adults 65–69 years, 10.1% in people older adults 70–74 years, 14.8% in people older adults 75–79 years, 25.2% in people older adults 80–84 years, and 37.6% in people older adults 85 years and older (37). The aforementioned differences across countries or regions may be related to a combination of factors such as race, lifestyle, economic level, and medical model. The results of all studies suggest that the southern region of China should be the main target for the prevention and control of cognitive impairment, and more attention should be given to the cognitive status of empty nesters. The residential status of older adult individuals should also be considered to provide precise interventions. Further studies should pay more attention to the establishment of interventions and management systems combined with regional characteristics.

The results of this study showed that average monthly income, multiple medication use, care by family and friends, and depression were common influencing factors for the occurrence of physical disability in empty nesters and non-empty nesters. With increasing age, older adults experience a decline in body organ function and an increase in the depreciation of health capital, which leads to disability (38). This study showed that multiple medication use was a risk factor for the occurrence of disabling conditions, with a 3.166-fold risk of disabling conditions in empty nesters and a 2.660-fold risk in non-empty nesters. This study shows that older adults with family support were more likely to have disability, which was inconsistent with some scholars’ studies. Physical health status directly or indirectly affects an individual’s mental health and mental status, while mental health and mental status also affect physical health; thus, older adult individuals who are negative and pessimistic are more likely to experience physical impairment, which can lead to disability (39). The results of this study showed that depressed older adults individuals had higher levels of disability, reaching a 1.710-fold higher level in empty nesters and a 1.990-fold higher level in non-empty nesters. We should always pay attention to the psychological state of the older adult population when providing care and help mediate their emotions so that they can maintain a good state of mind and a positive outlook on life. Notably, anxiety was an independent risk factor for disability among empty nesters.

The results of this study showed that retirement income, annual physical examination for the past 10 years, regular weekly physical activity, and care from family and friends were common protective factors for the occurrence of physical disability in both empty nester and non-empty nesters. Literacy, non-smoking, low alcohol consumption and regular exercise are protective factors specific to the occurrence of disability among non-empty nesters.

The results of this study showed that education level, place of residence and depression were common influencing factors for the occurrence of cognitive impairment in both empty and non-empty nesters. A higher education level was associated with a lower risk of physical function impairment, while the contrary result was shown in cognitive impairment. Previous studies (40) tended to support the viewpoint that education level was considered a protective factor because individuals with more education have more access to health-related services and more resources for knowledge to enhance their disease management abilities. However, in our study, more educated older adults individuals had a higher risk of cognitive impairment, which was inconsistent with most studies (41, 42) investigating the relationship between cultural features and disability. However, the findings of Godinho et al. (43) agreed with our findings, which may be explained by complicated neuropathologic theory and structural and functional changes in the aging brain. A plausible explanation is that older adults with polypharmacy status may have a higher comorbidity burden of chronic conditions, which necessitates frequent engagement with healthcare systems. This recurrent clinical contact creates structured opportunities for implementing cognitive screening protocols, thereby facilitating earlier detection and management of both prodromal stages and modifiable risk factors associated with dementia spectrum disorders. Further research is needed to interpret the relationship. Small- and medium-sized cities were risk factors for declining cognitive function. This was inconsistent with Lu et al. (44), who found significantly lower cognitive function in older rural adults than in older urban adults when they investigated the differences in cognitive function between the two groups. A couple of reasons may explain the difference. First, older rural adults are generally less educated than older urban adults, and lower literacy level was a risk factor for cognitive decline (43). Second, the economic status of older persons in urban areas is higher than that of older persons in rural areas, and objective conditions may lead to a decline in the cognitive function of older persons in rural areas. The results of this study showed that depression was a risk factor for cognitive function. Previous studies have also identified depression as a risk factor for cognitive function in older adults (45, 46). This may be because older adults with higher depression scores are more isolated, do not interact with others, and do not participate in social activities. Additionally, older adults in a depressed state have decreased pleasure, are not interested in many things, and have decreased attention and memory, which affects their cognitive function.

The results of this study show that social activities were protective factors affecting cognitive function. The results of numerous studies have shown that social support and social interaction are protective factors for cognitive function in older adults (47, 48). Social activities reflect not only social support but also socialization; the larger the social network is, the greater the social interactions. Adequate social support can have a positive impact on older adults’ physical and mental health and cognitive function, as they gain cognitive stimulation from social interactions. Income was also a protective factor for cognitive function in older adults, which confirms the research of some scholars (49, 50). In contrast, physical exercise in this study was only statistically significant in households with children; there was no significance among empty nesters. It may be that the sample size was too small to detect a difference and needs to be expanded for further analysis. Second, the empty nesters were from urban areas, and the nature of their work differed from that of rural residents different.

We acknowledge that the study had several limitations. First, participants were only from Guangdong Province. Second, only a cross-sectional survey was conducted; therefore, the results failed to prove a causal relationship between risk factors and disability or cognitive impairments. Third, the survey instrument was limited to scales, and in the future it is hoped to harmonize the definitional categories of disability assessment on an international scale. In the future, in-depth longitudinal studies could further explore the trajectory of changes in physical and cognitive functions of older adult individuals who live with children and those who are empty nesters. Intervention studies for risk factors related to the occurrence of disability and cognitive impairment could further investigate whether interventions can improve or delay the occurrence or progression of disability and cognitive impairment, and findings could contribute to positive aging.



Conclusion

This study shows that the incidence of disability and cognitive impairment in empty nesters was higher than that in non-empty nesters. Monthly income, multiple medications, family support and depression were common factors influencing disability in empty nesters and non-empty nesters. Anxiety was a unique influencing factor of disability in empty nesters, and education level, place of residence and depression were common risk factors for cognitive impairment in empty nesters and non-empty nesters. Taking medication was a unique risk factor for cognitive impairment in empty nesters, while coronary heart disease and physical examination every 10 years were unique risk factors for cognitive impairment in non-empty nesters. Policy makers should take different targeted measures according to whether the older adults individuals are empty nesters, provide appropriate medical and health services for older adult individuals, and slow the occurrence of disability. This study’s findings provide scientific evidence for interventions aimed at risk factors for disability and cognitive impairment in empty nesters and non-empty nesters. In addition, it helps to develop health management strategies for older people.


Research contributions

This study establishes an analytical framework for investigating empty-nest health with regional specificity in public health research, with principal contributions manifested in two critical dimensions:

Theoretical innovation: We pioneer a dual-track analytical model elucidating health disparities between empty-nest and non-empty-nest older adult populations in Guangdong Province, a hyper-urbanized region in southern China. This novel framework reveals a dose–response relationship between residential patterns and geriatric health outcomes. The quantified disparities establish critical baseline parameters for formulating age-specific health policies in rapidly urbanizing developing nations.

Policy implications: The research addresses a critical knowledge gap regarding mechanisms driving older adult health inequalities during urbanization processes in developing economies. The framework demonstrates particular relevance for urban agglomerations in southern China and comparable high-speed urbanization contexts. Our findings provide an essential evidence base for implementing the “Healthy China 2030” health promotion strategy, advocating a paradigm shift in public health interventions from population-wide approaches to residence-pattern-specific precision strategies. While maintaining universal healthcare coverage principles, this methodology enables targeted resource allocation for vulnerable older adult subgroups.
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