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Background: Limited studies focused on the situation and related factors of access to healthcare services for older adults with limited activities of daily living (ADL) in China. This study explores factors associated with access to healthcare services of them based on Andersen's healthcare utilization model (namely, need, predisposing, and enabling dimensions).

Methods: A total of 3,980 participants aged 65 years and older adults with limited ADL from the latest wave (2018) of the Chinese Longitudinal Healthy Longevity Survey (CLHLS) were included. Binary logistic regression was used to explore the influencing factors.

Results: Factors in enabling dimension were associated with access to healthcare services for older adults with limited ADL. Those who lived with better economic status (fair vs poor, OR = 2.98, P < 0.01; rich vs poor, OR = 7.23, P = 0.01), could afford daily life (yes vs no, OR = 2.33, P = 0.03), and lived in the eastern or central region of China (eastern vs western, OR = 2.91, P < 0.01; central vs western, OR = 2.40, P = 0.02) could access to healthcare services more easily. However, factors in predisposing dimension and need dimension showed no statistical significance. Meanwhile, inconvenience in the movement was the major barrier reported by some participants for not going to the hospital when they got sick.

Conclusion: Access to healthcare services for older adults with ADL limitation was mainly related to the factors of economic status, affordability for daily life, and living regions in enabling dimension. Strategies focused on health insurance, healthcare system, barrier-free facilities, and social support were proposed to increase the access to healthcare services for participants, which could benefit their health.
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Introduction

The number of Chinese older adults over the age of 60 and 65 had reached 264 million, and 190 million, respectively, by 2020 (1). The former accounts for 18.70% of the total population, and the latter is 13.50% (1). It is estimated that the population who are 65 years or above would reach 329 million in 2050, accounting for 29% of the entire population in China (2). Because of physiological fragile, older adults may get sick more easily than young people or the general population (3). It was reported that among older adults aged 65 or older, 75% lived with health problems and about 54% had non-communicable diseases (NCDs) in 2017 (4). These indicated that older adults would have more demand for healthcare services than other populations. Access to healthcare services is crucial to maintaining physical function and quality of life for older adults. Access has not been defined or employed precisely (5, 6). To some research “access” refers to entry into or use of the healthcare system or characterizes factors influencing entry or use, while to others it is described as the degree of fit between the patient and the healthcare system and includes specific dimensions, such as availability, accessibility, accommodation, affordability, and acceptability (6). Thus, we conclude that access could be described as the degree or the difficulty of accessing health services for the population when they need them. Organizational, financial, or cultural restrictions may lead to inadequate access to healthcare services, thus, in turn, causing detrimental effects on social and individual levels (7). Relevant studies demonstrated that enough access to healthcare services could improve the odds of survival and healthy survival at old and very old ages (8). While inadequate access would increase the odds of physical disability, cognitive impairment, and mortality (9, 10). China has adopted related policies to increase the opportunity for older adults to get healthcare services in recent years (11). Take the example of family doctor services in China. It was first proposed by the government in 2016. Doctors make regular follow up to older adults, especially to those with disabilities or mobility problems, and provide them with health care services (12). However, limitations in related insurance policies, the shortage of family doctors, and other factors contributed to unsatisfied healthcare services demand for older adults (12). Thus, the policy still needed to be improved. It is reported that the number of older adults with limitations in activities of daily living (ADL) would increase from 8.4 million in 2010 to 37 million in 2050 in China (4). This vulnerable group may experience depressive symptoms, worse quality of life, poor subjective wellbeing, functional impairment, or suicide (13–15). Having adequate healthcare services is one of the important ways to maintain their health.

In China, many studies explored the access to healthcare services for migrant population (16–18), rural–urban residences (10), participants with different social demographics (9), and patients' caregivers (19). Compared with the research participants mentioned above, studies focused on older adults with limited ADL were relatively limited. Relevant research on older adults with disability conducted in China included small sample size and cover a few investigation sites (20). Meanwhile, many studies about influencing or related factors about access to healthcare services for older adults carried out in China usually lacked systematic theory research frameworks (18, 21, 22). Therefore, this study aims to (1) picture the situation of access to healthcare services for older adults with limited ADL based on the CLHLS database which covered a large sample and research areas in China, and (2) explore the related factors associated with access to healthcare services for older adults with limited ADL based on Andersen's healthcare utilization model.



Methods


Patient and public involvement

Data were extracted from the Chinese Longitudinal Healthy Longevity Survey (CLHLS), which monitors the health status and its determinants of older adults in China (23). The CLHLS collected eight waves of data in 1998, 2000, 2002, 2005, 2008, 2011, 2014, and 2018. It consists of rich information, such as sociodemographic characteristics, health status, daily activities living of older adults, and so on. Participants in the CLHLS were recruited by a targeted random sampling process, by which investigators firstly recruit an eligible centenarian interviewee in sampled city/county, and then matched a nonagenarian, octogenarian, and three elders aged 65–79 nearby in the same street, village, or town (24, 25). Then, participants were interviewed face-to-face by investigators. For those who are not able to answer the questions, a close family member or another knowledgeable proxy (significant other) was invited to provide answers (24). The CLHLS included a large sample of the oldest-old (>=80 years old). For example, it recruited 8,805 older persons aged 80 to 105 in the 1998 wave (24). Meanwhile, those older adults who were interviewed but subsequently died before the next wave would be replaced by new interviewees of the same sex and age (or within the same 5-year age group) (24). Currently, there are many studies on the oldest-old based on CLHLS (26–28). And the reliability of age reporting based on CLHLS was confirmed (23). More details of CLHLS have been described elsewhere (25), and could be obtained from its website (http://opendata.pku.edu.cn/dataverse/CHADS).

In this study, we used the latest wave (2018) of the CLHLS. Participants aged 65 years and above in the database were included in our study. Those aged 64 and below would be excluded. Because we need to analyze the related factors of access to healthcare services among older adults with limited ADL. Those who had missing information on ADL and older adults with normal ADL would be excluded. The final sample size was 3,980 (Figure 1).
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FIGURE 1
 Flowchart of participants.




Ascertainment of limited activities of daily living (ADL)

Activities of daily living (ADL) were measured by six items: bathing, dressing, toileting, indoor transferring, continence, and feeding. Older adults were given 1 score (complete dependence on others), 2 scores (partial independence), or 3 scores (complete independence) when answering the independence ability to complete the above actions. The total score ranges from 6 to 18, and a higher score indicates better daily living ability. If the older adult needed assistance in any one of the six items, namely the total score lower than 18, he/she is defined to have ADL limitation. This measurement was used and its accessibility was confirmed by previous studies (29, 30).



Ascertainment of access to healthcare services

In this study, we measured access to healthcare services by using a self-report single question: “Could you get adequate medical services when it is necessary?”. Respondents were asked to choose “yes” or “no” according to their perception. This question was used in each cohort wave of CLHLS, and self-reported could reflect the situation and evaluation of access to healthcare services perceived by older adults. It could be seen as a complement to the objective situation of access to healthcare services and provide a reference to guide the development of related policies. Meanwhile, the measurement approach has been widely used in previous CLHLS-based studies and the measurement quality has been confirmed (2, 8–10, 31).



Explanatory variables

The explanatory variables included in this study were categorized according to the Andersen healthcare utilization model that includes need, predisposing, and enabling dimensions (32). It was regarded as a useful model to analyze healthcare utilization and has been widely used to explore people's health behavior and influencing factors (33, 34). Need indicates whether and what healthcare services are needed by an individual (32). Predisposing determines the inclination of an individual to seek healthcare services and enabling refers to activating or impeding the realization of healthcare-seeking behaviors of those in need (32). We used the investigation tool constructed by previous scholars to measure the above three dimensions based on the CLHLS database (2). Older adults' need for healthcare services was measured by two items. They were asked to rate their overall health on a five-point Likert scale ranging from “very bad” to “very good.” They were also asked to confirm whether they had hypertension, diabetes, and heart disease, which are the three most common chronic conditions in China. The former item could be seen as a subjective need and the latter as an objective need for healthcare services. In terms of predisposing, it was measured by demographic characteristics (age, gender, schooling, and marital status) and living arrangements (living alone or not) of the respondents. The dimension of enabling was measured by financial affordability (including self-rated financial status on a five-point Likert scale ranging from “very poor” to “very rich,” self-rated affordability for daily life that the answer was classified as “yes” or “no,” and self-reported the total number of out-of-pocket payment for medical care last year), employment status (retired or employed), the amount of health insurance coverage, residence (rural or city/town), and geographic location (western, central, eastern). The details of the items are shown in Supplementary Table 1.



Covariate

The total score of ADL could reflect participants' health status. Older adults with more numbers of limited activities would get a lower score on ADL evaluation, which shows that older adults depend more on others in daily life and indicates they have poor health. Thus, the total score of ADL could be the potential influencing factor when analyzing the relationship between explanatory variables and access to healthcare services. Therefore, participants' ADL total score was regarded as a covariate in our study.



Statistical analysis

SPSS version 20.0 was used to clean the data. Multiple imputation (MI) and binary logistic regression were used to replace missing data and explore the relationship between explanatory variables and access to healthcare services, respectively, with RStudio software. In this study, all the variables with missing data would be replaced by multiple imputation by chained equations (MICE) function in RStudio (35). MI is an advanced missing data handling method, which could replace continuous or categorical variables with missing data. In the process of MI, each missing value would be replaced by several different values and then several different completed datasets are generated. The imputed datasets are each analyzed and the study results are then pooled into the final study result. MICE was proposed by Buuren (36). In the MICE algorithm, a chain of regression equations is used to obtain imputations, which means that variables with missing data are imputed one by one.




Results


Social-demographic characteristics

The original characteristics of the participants without multiple imputation are shown in Supplementary Table 1. Missing data was filled with multiple imputation for variables such as self-rated health, chronic disease, years of schooling, marriage status, living arrangement, economic status, affordability for daily expenses, out-of-pocket payment for medical care, employment status, insurance, and access to healthcare services would be replaced. After replacing the missing data, most participants reported they had fair or good health. There was 67.21% of the participants who had chronic diseases. Most participants were between the ages of 80 and 99 years. Proportions of women participants were higher than men (67.21 vs 32.79%). The average years of schooling for the participants were low, namely 2.02 years. The proportion of the widowed participants was 82.29%. Most participants reported living with others, including living with family members or living in an institution. While those living alone accounted for a small proportion. The economic status of many participants was at a fair level. There was 83.72% of the participants could afford daily life. The average cost of out-of-pocket payment for medical care of the participants was 3780.81 yuan. And the standard deviation was large, which indicates the great difference in self-economic burden among the participants. More than half of older adults reported having retired. Most participants had one insurance. Those living in the city/town accounted for 60.10%, and the majority of participants were living in the eastern region of China. There were a few participants who could not access healthcare services when necessary (Table 1). The original characteristics of participants without multiple imputation are shown in Supplementary Table 1.


TABLE 1 Characteristics of participants after multiple amputation (N = 3,980).
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Related factors of access to healthcare services among older adults with limited ADL

To reduce interaction and collinearity between different variables, we reclassified the variables and combined those categories with a few samples (Supplementary Table 2). For example, in self-rated health “very bad” and “bad,” “very good” and “good” of the original data were reclassified as “bad,” and “good,” respectively. After multiple imputation, logistic regression analysis was used to explore the relationship between the explanatory variables and access to healthcare services. After adjusting the covariates, the analysis results demonstrated that factors in the dimensions of need and predisposing did not have statistical significance. In enabling dimension, older adults with better economic status (fair vs poor, OR = 2.98, P < 0.01; rich vs poor, OR = 7.23, P = 0.05), could afford daily life (yes vs no, OR = 2.33, P = 0.03), and living in central or eastern China (central vs western, OR = 2.40, P = 0.02; eastern vs western, OR = 2.91, P < 0.01) could access to healthcare services easily compared with those with poor economic status, could not afford for daily life, and living in western China. The detailed information are shown in Table 2.


TABLE 2 Related factors of access to healthcare services among participants.
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Barriers to using health services

Participants also reported their reasons for not going to the hospital when they get sick. Among 253 participants who answered this question. The top three reasons were inconvenience in movement (43.48%, 110/253), insufficient money (20.16%, 51/253), and unwillingness to go (16.60%, 42/253).




Discussion

This study assessed the factors associated with access to healthcare services for older adults with limited ADL based on Andersen's healthcare utilization model. We found that the access to healthcare services of older adults with limited ADL was related to factors in enabling dimension. In contrast, factors in the dimensions of need and predisposing did not have statistical significance. Meanwhile, some participants did not go to the hospital when they got sick. Inconvenience in the movement was the first reason, followed by insufficient money and unwillingness to go.

In terms of the factors associated with access to healthcare services for older adults with limited ADL. After controlling the confounding factors, the analysis result showed that the dimension of need did not have statistical significance. Self-rated health and chronic disease could be seen as subjective and objective needs of healthcare services, respectively (2). Usually, need is the precondition of health services utilization. However, related studies showed that people who were not in need may still be able to access healthcare when they need it (39). Furthermore, the concepts of need and demand are different. In health economics, demand is the amount of a good or service that consumers are willing and able to buy at varying prices (40). While need relates to the number of goods or services which should be consumed based on professional value judgments, without taking the ability to pay into consideration (40). Thus, it did not have statistical significance. In terms of health, WHO defined it as a state of complete physical, mental, and social wellbeing and not merely the absence of disease and infirmity (41). In this study, many older adults reported they had fair or good health conditions although they had limited ADL or physical limitations. Probably because older adults had a positive attitude toward life, namely good subject health. The previous related research based on CLHLS showed that long-lived individuals or oldest-olds had positive subjective wellbeing or life satisfaction despite constraints in objective life conditions (23). Meanwhile, Confucianism is an important traditional culture that influences the attitudes and behavior of Chinese people, and it promotes optimism when facing difficulties (42). However, the potential reasons deserved further research in future as CLHLS provided limited information about this. Furthermore, in this study, more than 90% of older adults reported they lived with others. They could get help from family members or caregivers when they were in difficulties. A positive attitude toward life or a completed family support network may contribute to better mental health for them. Thus, it may result in no statistical significance.

Access to healthcare services for older adults with limited ADL was mainly related to the factors in enabling dimension. Older adults who could afford daily life could access health services more easily than those who could not. Participants with better economic status reported that they could get adequate medical services when it is necessary compared with older adults with poor economic status. Older adults living in eastern or central regions could gain health services more easily than those living in the western region. The results above are consistent with relevant studies (20, 22, 43). When talking about economic status and affordability for daily life, these two factors indicated that financial capacity plays an important role in access to healthcare services for older adults with limited ADL. Compared with young people, older adults suffer from different kinds of diseases and impairments and would spend more money on health services (44). Thus, enough financial capacity is one of the basic conditions that ensure they gain sufficient healthcare services. In terms of living regions, the advanced and excellent healthcare resources are mainly distributed in the eastern region of China, followed by the central region, while the western region is relatively insufficient (45, 46). The unbalanced healthcare resources distribution hinders older adults who are living in remote areas from getting immediate or enough healthcare services (37). The analysis result revealed that other enabling factors, such as out-of-pocket payment, employment status, insurance, and residence, did not have statistical significance. Probably because of the interaction effect or similar distribution of different variables. Taking insurance, for example, most participants had at least one insurance. Over the past few decades, China has made important progress in achieving full insurance coverage across and within regions (37). In 2018, health insurance coverage in China was 96.8% of the whole population (47). It helps to reduce some economic burdens for patients, and the high insurance coverage indicates that most Chinese people had basic healthcare protection. Therefore, the analysis result did not have statistical significance.

Factors that consisted of predisposing dimensions did not associate with the access to healthcare services of the participants, which was different from the relevant studies (9, 10). Probably because compared with other factors, like mobility or physical ability, predisposing had a smaller impact on getting healthcare services for older adults with limited ADL. Furthermore, predisposing dimension includes many social demographic characteristics, and they may have potential interaction with each other or older adults with limited ADL had similar social demographic characteristics distribution. Therefore, it did not have statistical significance. Meanwhile, China has conducted healthcare reform in recent years. Many healthcare policies were conducted to let people, especially those living in poverty or remote areas, enjoy different kinds of healthcare services near their residences (11). For example, integrated healthcare system, telemedicine, and family doctor services have been promoted greatly in recent years. The integrated healthcare system refers to the tertiary hospitals as the core, combined with the secondary hospitals in the region and the community health service centers (11). By optimizing and integrating the medical resources, the community or remote areas residents can enjoy homogenized services, thus creating a reasonable and orderly medical treatment model (11). These policies could realize geographic and service accessibility and thus social demographic characteristics may have a minor influence over other factors. However, these policies themselves and their implementation were confronted with many problems, which means more efforts are needed. For example, the application of telemedicine is relatively limited in intensive care and nursing because of the immature technology, lacking legislation on charging standards, and responsibility distinction (46). And it gains low acceptance by patients especially older adults who are unfamiliar with information technology (48). With the increasing population and older adults, the total amount of family doctors was insufficient (49). In terms of the development of an integrated healthcare system, it was limited by the inadequate technical level of secondary or primary services centers (11), the fragmented governance, and incoordination of healthcare resources in China (50, 51). Furthermore, these policies could not change the unbalanced distribution of excellent or high-quality medical resources between different regions or spatial disparities in a short time, many provinces with low GDP levels or low urbanization, such as provinces in the western region, those resources were in shortage relatively (45). In addition, these policies are focused on the general population while people with limited ADL deserved further attention. Meanwhile, relevant studies (52, 53) indicated that policies usually had delayed or lag effects. Policies about access to healthcare services usually include comprehensive and complicated issues. Therefore, it needs more time to bring these policies into effect. Thus, this study figured out that access to healthcare services still varies in different regions.

Although participants had a high rate of access to healthcare services, some older adults did not go to hospitals when they got sick. This study found that the primary reason was an inconvenience in movement. Hospitals or medical institutions had professional medical staff, equipment, drugs, and other medical resources, which could provide comprehensive and professional healthcare services for patients. Adequate access to healthcare is beneficial to health by facilitating timely and quality medical care to screen for and treat diseases in the early stage, postponing declines in physical function with illness, restoring immune function, and ultimately prolonging survival (10). However, older adults with ADL limitations or mobility disabilities would be impeded getting healthcare services such as going to the hospital immediately, especially those who lack family members or caregivers' help (9). Related studies indicated that transport problems hinder disabled people from getting healthcare services (43). In China, there are still some difficulties for disabled people going out currently. Although many public transportations have installed barrier-free facilities. Too much traffic during regular work days, low service awareness of the drivers, and many time and human resources needed to switch on these facilities contribute to low usage of the facilities for disabled people (54). It results in difficulty of geographic accessibility for people with disability to access healthcare services. Therefore, the phenomenon or problem mentioned above may become the potential reason why inconvenience in movement is the major reason that participants did not go to hospitals when they got sick.

The analysis results about related factors of access to healthcare services based on Andersen's healthcare utilization model and self-reported reasons for not going to hospitals demonstrated that relevant policies should be considered to improve the accessibility to healthcare services for older adults with limited ADL. In terms of financial factors, both health and endowment insurances should be improved to reduce older adults' economic burden and increase their willingness to utilize healthcare services instead of bearing the pain of disease. Currently, although China has made large insurance coverage across and within regions, it is still at the basic level. The depth and scope of the insurance policy, such as health insurance reimbursement rates and coverage of different kinds of diseases needed to be increased or expanded (22, 37). When talking about the distribution of healthcare resources. Policies like integrated healthcare system, telemedicine, and family doctor services mentioned above should be further promoted and implemented so that older adults in remote or poorer areas could gain healthcare services immediately. Inconvenience in mobility is the main reason that older adults with limited ADL reported why they did not go to hospitals when they were in need. First, enough family doctors could provide medical services by going to older adults' homes immediately when they are in need. Meanwhile, related studies recommended that all efforts be expended to extend appropriate rehabilitation services, including home-based care and appliances to those identified as having a disability, particularly to those older than 65 years (43, 55). And the services need to be affordable and accessible in terms of suitable transport so that older adults with low income and mobility problems could enjoy these services (43, 55). Second, barrier-free facilities should be installed widely in public areas. Government or community managers could provide regular public transportations, especially for older adults with limited ADL to help them go to hospitals nearby when they need it (56). In addition, relevant studies showed that family or social support could help older adults, especially those with limited ADL, access healthcare services more easily (8, 18). Therefore, family members or caregivers should take care of older adults with mobility limitations, and pay more attention to their health. They should accompany older adults to accept healthcare services as soon as possible when older adults are in need. For community managers or governments, family doctor services deserved more investment. Doctors should visit older adults regularly, especially those having inconvenienced in movement.

Our study analyzed the current situation of access to healthcare services for older adults with limited ADL based on a national representative database in China, CLHLS. This provides us with a comprehensive insight into the healthcare services usage of older adults with limited ADL across the country. In addition, we adopted Andersen's healthcare utilization model to systematically explore related factors of access to healthcare services among older adults with limited ADL. Meanwhile, relevant strategies were proposed to increase financial and geographical accessibility to healthcare services based on a complete look into related factors. For example, we suggested policy priority should be put into the appropriate increase of health insurance reimbursement rate, even distribution of healthcare resources across regions, and growing investment in barrier-free facilities. On top of that, we call on more involvement of family members in elderly care. However, there were some limitations in our study. First, access to healthcare services was measured by one item in this study due to limited related information from the CLHLS database. It may lack information about objective service utilization. However, self-reported access to healthcare services could indicate if the objective service utilization could satisfy participants' needs and show if the supply of the healthcare services could help older adults. It could be one of the most important information to guide the formation of related policies. Furthermore, there are many variables in CLHLS, and investigating access to healthcare services was not the only goal of it. In future study, we could try to include representative items and develop scales to measure related variables systematically. Second, followed-up studies or cohort studies should be conducted to fully analyze in future as this research was confirmed based on cross-sectional analysis. Last but not the least, in future study, other related variables or influencing factors, such as social support, social network, patients' medical expectation, patients' health-seeking behavior or preference, and patients' health literacy, could be included to fully realize the situation and related factors of access to healthcare services of older adults with limited ADL.



Conclusion

In this study, we found that access to healthcare services for older adults with ADL limitations was mainly related to the factors of economic status, affordability for daily life, and living regions in enabling dimension based on Andersen's healthcare utilization model. While factors in the dimensions of need and predisposing did not have statistical significance. Meanwhile, inconvenience in the movement was the major barrier that some participants reported why they did not go to the hospital when they got sick. Strategies related to health insurance, healthcare system, barrier-free facilities, and social support were proposed to increase the access to healthcare services for older adults with limited ADL, which could benefit their health.



Data availability statement

The dataset could be applied on the CLHLS website: https://opendata.pku.edu.cn/dataverse/CHADS.



Ethics statement

This study is a secondary analysis of the data from the CLHLS. The CLHLS was approved by the Ethics Committee of Peking University (IRB00001052-13074). Written informed consent was obtained from all participants for their participation in CLHLS study.



Author contributions

SM contributed to the design of the study, sorting and analysis of data, and wrote the manuscript. JC participated in discussing the idea and helping to revise manuscript. LL helped to modify articles and supervised the whole study. All authors have read and approve the final manuscript.



Funding

This study was funded by the National Social Science Fund of China in 2021 (No. 21BGL235).



Acknowledgments

The authors would like to thank all the other co-workers and the reviewers. We express sincere thanks to Dr. Xiaoyuan Jin in discussing multiple imputation methods conducted with Rstudio together. And we also thank the support and discussion from Prof. Qunlong Wang, Prof. Minmin Jiang, Prof. Hui Jin, and Prof. Guangqing Zhou at Zhejiang Shuren University. We would like to extend our sincere appreciation to the invaluable contributions of the team of the Chinese Longitudinal Healthy Longevity Survey (CLHLS) for providing the data.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2022.921980/full#supplementary-material



References

 1. P.R.China. National Bureau of Statistic. The Seventh National Population Census. (2021). Available online at: http://www.stats.gov.cn/ztjc/zdtjgz/zgrkpc/dqcrkpc/ggl/202105/t20210519_1817698.html (accessed February 18, 2022). 

 2. Zhang T, Liu J, Liu C. Changes in perceived accessibility to healthcare from the elderly between 2005 and 2014 in china: an Oaxaca–Blinder Decomposition analysis. Int J Env Res Pub He. (2019) 6:3824. doi: 10.3390/ijerph16203824

 3. Miller NA, Kirk A, Kaiser MJ, Glos L. Disparities in access to health care among middle-aged and older adults with disabilities. J Aging Soc Policy. (2014) 26:324–46. doi: 10.1080/08959420.2014.939851

 4. Zeng Y, Chen H, Wang Z, Land KC. Implications of changes in households and living arrangements for future home-based care needs and costs for disabled elders in China. J Aging Health. (2015) 27:519–50. doi: 10.1177/0898264314552690

 5. Goddard M, Smith P. Equity of access to healthcare services: theory and evidence from the UK. Soc Sci Med. (2001) 53:1149–62. doi: 10.1016/S0277-9536(00)00415-9

 6. Penchansky R, Thomas JW. The concept of access: definition and relationship to consumer satisfaction. Med Care. (1981) 19:127–40. doi: 10.1097/00005650-198102000-00001

 7. Neri MT, Kroll T. Understanding the consequences of access barriers to health care: experiences of adults with disabilities. Disabil Rehabil. (2003) 25:85–96. doi: 10.1080/0963828021000007941

 8. Gu D, Zhang Z, Zeng Y. Access to healthcare services makes a difference in healthy longevity among older Chinese adults. Soc Sci Med. (2009) 68:210–19. doi: 10.1016/j.socscimed.2008.10.025

 9. Zhang X, Dupre ME, Qiu L, Zhou W, Zhao Y, Gu D. Age and sex differences in the association between access to medical care and health outcomes among older Chinese. BMC Health Serv Res. (2018) 18:1004. doi: 10.1186/s12913-018-3821-3

 10. Zhang X, Dupre ME, Qiu L, Zhou W, Zhao Y, Gu D. Urban-rural differences in the association between access to healthcare and health outcomes among older adults in China. BMC Geriatr. (2017) 17:151. doi: 10.1186/s12877-017-0538-9

 11. Chen F, Jiang Q, Lu Z, Cao S. General practitioners' perspectives of the integrated health care system: a cross-sectional study in Wuhan, China. Fam Pract. (2021) 38:103–08. doi: 10.1093/fampra/cmaa088

 12. Zhang Z, Sun J, Fang P. Analysis of the development strategy and reform path of family doctor system during the period of“14th Five-Year Plan” in China (in Chinese). Chin Health Serv Manag. (2021) 38:567–69+635. Available online at: https://oversea.cnki.net/KCMS/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2021&filename=ZWSG202108005&uniplatform=OVERSEA&v=DTSOMP9f7VF3XHXcwrecPY_ZdAIZf_yms_h1l_jigJ5WzkQ7MzBsKZRT_slbtwfm 

 13. Casten R, Rovner B. Depression in age-related macular degeneration. J Vis Impair Blind. (2008) 102:591–9. doi: 10.1177/0145482X0810201003 

 14. Ku PW, McKenna J, Fox KR. Dimensions of subjective well-being and effects of physical activity in Chinese older adults. J Aging Phys Act. (2007) 15:382–97. doi: 10.1123/japa.15.4.382

 15. Renaud J, Bédard E. Depression in the elderly with visual impairment and its association with quality of life. Clin Interv Aging. (2013) 8:931–43. doi: 10.2147/CIA.S27717

 16. Ma S, Zhou X, Jiang M, Li Q, Gao C, Cao W, et al. Comparison of access to health services among urban-to-urban and rural-to-urban older migrants, and urban and rural older permanent residents in Zhejiang Province, China: a cross-sectional survey. BMC Geriatr. (2018) 18:174. doi: 10.1186/s12877-018-0866-4

 17. Rosano A, Dauvrin M, Buttigieg SC, Ronda E, Tafforeau J, Dias S. Migrant's access to preventive health services in five EU countries. BMC Health Serv Res. (2017) 17:588. doi: 10.1186/s12913-017-2549-9

 18. Long C, Wang R, Feng D, Ji L, Feng Z, Tang S. Social support and health services use in people aged over 65 years migrating within China: a cross-sectional study. Int J Environ Res Public Health. (2020) 17:4651. doi: 10.3390/ijerph17134651

 19. Slaboda JC, Nelson SH, Agha Z, Norman JG. A national survey of caregiver's own experiences and perceptions of U.S. health care system when addressing their health and caring for an older adult. BMC Health Serv Res. (2021) 21:101. doi: 10.1186/s12913-021-06086-z

 20. Mei H, Turale S. Coping experience of health concerns and physical disability for older Chinese people: a qualitative, descriptive study. Nurs Health Sci. (2017) 19:444–51. doi: 10.1111/nhs.12363

 21. Sun J, Lyu X, Yang F. The effect of new rural cooperative medical scheme on the socioeconomic inequality in inpatient service utilization among the elderly in China. Risk Manag Healthc Policy. (2020) 13:1383–90. doi: 10.2147/RMHP.S252336

 22. Li C, Tang C, Wang H. Investigating the association of health system characteristics and health care utilization: a multilevel model in China's ageing population. J Glob Health. (2020) 10:020802. doi: 10.7189/jogh.10.020802

 23. Zeng Y, Poston DL, Vlosky DA, Gu D. Healthy Longevity in China: Demographic, Socioeconomic, and Psychological Dimensions. Dordrecht: Springer (2008). 

 24. Zeng Y. Introduction to the Chinese Longitudinal Healthy Longevity Survey (CLHLS). Dordrecht: Springer (2008). 

 25. Gu D, Feng Q, Zeng Y. Chinese longitudinal healthy longevity study. In: Pachana NA, editor. Encyclopedia of Geropsychology. Singapore: Springer. 

 26. Li LW, Zhang J, Liang J. Health among the oldest-old in China: which living arrangements make a difference? Soc Sci Med. (2009) 68:220–7. doi: 10.1016/j.socscimed.2008.10.013

 27. Wang J, Chen T, Han B. Does co-residence with adult children associate with better psychological well-being among the oldest old in China? Aging Ment Health. (2014) 0.18:232–9. doi: 10.1080/13607863.2013.837143

 28. Jia W, Han K, Wang S, Song Y, Yang S, Cao W, et al. Associations between anemia, cognitive impairment, and all-cause mortality in oldest-old adults: a prospective population-based cohort study. Front Med (Lausanne). (2021) 8:613426. doi: 10.3389/fmed.2021.613426

 29. Zhang Q, Wu Y, Han T, Liu E. Changes in cognitive function and risk factors for cognitive impairment of the elderly in China: 2005–2014. Int J Environ Res Public Health. (2019) 16:2847. doi: 10.3390/ijerph16162847

 30. Yang Y. Characterising long term care needs among Chinese older adults with cognitive impairment or ADL limitations. J Cross Cult Gerontol. (2020) 35:35–47. doi: 10.1007/s10823-019-09382-8

 31. Zhao Y, Xu X, Dupre ME, Xie Q, Qiu L, Gu D. Individual-level factors attributable to urban-rural disparity in mortality among older adults in China. BMC Public Health. (2020) 20:1472. doi: 10.1186/s12889-020-09574-9

 32. Andersen RM. Revisiting the behavioral model and access to medical care: does it matter? J Health Soc Behav. (1995) 36:1–10. doi: 10.2307/2137284

 33. Lemming MR, Calsyn RJ. Utility of the behavioral model in predicting service utilization by individuals suffering from severe mental illness and homelessness. Community Ment Hlt J. (2004) 40:347–64. doi: 10.1023/B:COMH.0000035229.20557.5c

 34. Bass DM, Noelker LS. The influence of family caregivers on elder' s use of in-home services: an expanded conceptual framework. J Health Soc Behav. (1987) 28:184–96. doi: 10.2307/2137131 

 35. Heymans MW, Eekhout, I,. Applied Missing Data Analysis with SPSS (R)studio. (2019). Available online at: https://bookdown.org/mwheymans/bookmi/foreword.html (accessed February 18, 2022). 

 36. Buuren SV. Flexible Imputation of Missing Data. 2nd ed. New York, NY: TaylorFrancis (2018). 

 37. Meng Q, Xu L, Zhang Y, Qian J, Cai M, Xin Y, et al. Trends in access to health services and financial protection in China between 2003 and 2011:a cross-sectional study. Lancet. (2012) 379:805–14. doi: 10.1016/S0140-6736(12)60278-5

 38. Statistical Communique of the People's Republic of China on the 2019 National Economic and Social Development released by National Bureau of Statistics. Available online at: http://www.stats.gov.cn/xxgk/sjfb/tjgb2020/202006/t20200617_1768655.html (accessed February 18, 2022). 

 39. Cylus J, Papanicolas I. An analysis of perceived access to health care in Europe: how universal is universal coverage? Health Policy. (2015) 119:1133–44. doi: 10.1016/j.healthpol.2015.07.004

 40. Deber R, Hollander MJ, Jacobs P. Models of funding and reimbursement in health care: a conceptual framework. Can Public Admin. (2008) 51:381–405. doi: 10.1111/j.1754-7121.2008.00030.x

 41. Jus A. Social systems and the criteria of health as defined by the World Health Organization. Am J Psychiat. (1973) 130:125–31. doi: 10.1176/ajp.130.2.125

 42. Huo Y, Chen Y, Guo Z. An exploration on the inter complementary optimistic psychological thoughts of the confucianism and taoism in the traditional Chinese culture (In Chinese). Acta Psychol Sin. (2013) 45:1305–12. doi: 10.3724/SP.J.1041.2013.01305 

 43. Maart S, Jelsma J. Disability and access to health care: a community based descriptive study. Disabil Rehabil. (2014) 36:1489–93. doi: 10.3109/09638288.2013.807883

 44. Wang X, Feng Y. The influence of population aging on utilization of medical services and medical service cost: a reserch based on the CHARLS panel data(in Chinese). Popul Develop. (2022) 28:34–47. Available online at: https://oversea.cnki.net/KCMS/detail/detail.aspx?dbcode=CJFD&dbname=CJFDLAST2022&filename=SCRK202202003&uniplatform=OVERSEA&v=5OKka5ltV4WAcBVbiWZJ30cKzPsWioE6Hfwyj2LsIDDEuB0I7JYA_tK7Baf244AX 

 45. Song XQ, Wei YP, Deng W, Zhang SY, Zhou P, Liu Y, et al. Spatio-temporal distribution, spillover effects and influences of China's two levels of public healthcare resources. Int J Environ Res Public Health. (2019) 16:582. doi: 10.3390/ijerph16040582

 46. Cui F, Ma Q, He X, Zhai Y, Zhao J, Chen B, et al. Implementation and application of telemedicine in China: cross-sectional study. JMIR Mhealth Uhealth. (2020) 8:e18426. doi: 10.2196/18426

 47. National Health Commission of the People's republic of China. Report of the Sixth National Health Services Survey. (2021). Available online at: http://www.nhc.gov.cn/mohwsbwstjxxzx/s2908/202101/0838723e3f3a4adb835d970abd551665.shtml (accessed February 18, 2022). 

 48. Zhai Y, Zhu W, Cai Y, Sun D, Zhao J. Clinical-and cost-effectiveness of telemedicine in type 2 diabetes mellitus: a systematic review and meta-analysis. Medicine (Baltimore). (2014) 93(28):e312. doi: 10.1097/MD.0000000000000312

 49. Dai H, Tang L, Wang Z, Sun X, Zhang F, Zhu M, et al. Facilitate signing with the family doctor: a study of the practice in Shanghai, China. Int J Gen Med. (2021) 14:6907–17. doi: 10.2147/IJGM.S332890

 50. Yu M, He S, Wu D, Zhu H. Chris webster examining the multi-scalar unevenness of high-quality healthcare resources distribution in China. Int J Environ Res Public Health. (2019) 0.16:2813. doi: 10.3390/ijerph16162813

 51. Li C, Tang C, Wang H. Effects of health insurance integration on health care utilization and its equity among the mid-aged and elderly: Evidence from China. Int J Equity Health. (2019) 18:166. doi: 10.1186/s12939-019-1068-1

 52. Jia S, Li Y, Fang T. System dynamics analysis of COVID-19 prevention and control strategies. Environ Sci Pollut Res Int. (2022) 29:3944–57. doi: 10.1007/s11356-021-15902-2

 53. Zhang W, Huang Y, Wu H. The symmetric and asymmetric effects of economic policy uncertainty and oil prices on carbon emissions in the USA and China: evidence from the ARDL and non-linear ARDL approaches. Environ Sci Pollut Res Int. (2022) 29:26465–82. doi: 10.1007/s11356-021-17839-y

 54. Wang A, Peng J, Ren P, Yang H, Dai Q. Impact of the built environment of rail transit stations on the travel behavior of persons with disabilities: taking 189 rail transit stations in Wuhan City as an example (in Chinese). Prog Geogr. (2021) 40:1127–40. doi: 10.18306/dlkxjz.2021.07.005 

 55. Turnbull ML, Jin Y, Yau AHY, Lai MSY, Cheung MYC, Kwan WYW, et al. MHealth in hyper-connected Hong Kong: Examining attitudes and access to mobile devices and health information among older Chinese residents. Mhealth. (2021) 7:43. doi: 10.21037/mhealth-20-123

 56. Chu S, Yang S. Research on the transport problem of the elderly disabled people (in Chinese). Lanzhou Acad J. (2012) 6:134–7. doi: 10.3969/j.issn.1005-3492.2012.06.026 





OPS/images/fpubh-10-921980-t002.jpg
Explanatory variables (reference group) B P OR  95%CI

Need dimension
Sclf-rated health
(Bad)
Fair 209 047 176 1.08-289
Good 105 140 133 0.72-246
Chronic disease (No) 107 040 1.3 0.94-1.91

Predisposing dimension

Age
80-99 0.84 206 1.26  0.58-2.72
>=100 052 272 115 0.50-262
Gender (Male) —0.61 1.64 085 055-1.30
Years of schooling 035 308 101 0.94-1.08
(continuous
measurement)
Marriage status —2.06 1.08 0.57  0.31-1.07
(Married)

Enabling dimension
Living arrangement 121 078 139 0
(Alone)
Economic status
(Poor)
Fair 109 <0.012.98  2.03-4.37
Rich 198 001723  3.12-1672
Affordability for 311003233 156-347
daily life (No)
Out-of-pocket 0.02 167 1.000.99999-1.00003
payment for
medical care
(continuous
measurement)
Employment status —1.19 269 092  0.56-1.50
(Retired)

Insurance (No)

> 067 173120  073-197

Residence (Rural) 072 102122 085-173
Region (Western)

Central 322 002240  159-3.61
Eastern 107 <001291  2.02-4.18
Covariate variable ADL total score 112 006 1.09  1.03-1.14

95%Cl, 95% confidence interval.






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Factors associated with access to healthcare services for older adults with limited activities of daily living



		Introduction



		Methods



		Patient and public involvement



		Ascertainment of limited activities of daily living (ADL)



		Ascertainment of access to healthcare services



		Explanatory variables



		Covariate



		Statistical analysis







		Results



		Social-demographic characteristics



		Related factors of access to healthcare services among older adults with limited ADL



		Barriers to using health services







		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher's note



		Supplementary material



		References

















OPS/images/cover.jpg
& frontiers | Frontiers in Public Health

Factors associated with access

to healthcare services for older

adults with limited activities of
daily living





OPS/images/fpubh-10-921980-g001.gif





OPS/images/fpubh-10-921980-t001.jpg
Frequency Percentage (%)/

(n) Mean = SD
Need dimension
Self-rated health
Verybad 129 3.30
Bad 807 2028
Fair 1,497 37.61
Good 1,203 3023
Very good 344 8.64
Chronic disease
No 1,305 3279
Yes 2,675 67.21
Predisposing dimension
Age
65-79 258 648
80-99. 1,980 4975
>=100 1,742 377
Gender
Male 1,305 3279
Female 2,675 67.21
Years of schooling 3,980 2024379
(continuous
measurement)
Marriage status
Married 630 1583
Separated/divorced 52 131
Widowed 3275 8229
Never married 2 058
Living
arrangement
Alone 334 839
Living with others 3,546 89.10
Enabling dimension
Economic status
Very poor 86 2.16
Poor 455 1143
Fair 2728 68.54
Rich 598 1503
Very rich 13 284
Affordability for
daily life
No 618 1628
Yes 3332 8372
Out-of-pocket 3,980 3780.81 £ 11575.83
payment for
medical care
(continuous
measurement)
Employment
Retired 2,109 52.99
Employed 1871 47.01
Insurance
No 374 940
One 1955 4912
Two or above 1,651 4148
Residence
Rural 1,588 39.90
City/town 2,392 60.10
Region*
Western 786 1975
Central 1,002 25.18
Eastern 2,192 55.08
Access to health services
No 192 482
Yes 3,788 95.18
Limited ADL 3,980 1313 £3.44
total score
(continuous
measurement)
The percentage of missing information from the original data ranged from 0.80-69.95,

more detail was shown in Supplementary Table 1
“Areas were usually divided according to their geographical and economic status
he investigation areas of CLHLS covers 23 of 31 provinces in China
mainland. Among them, Guangxi Zhuang Autonomous Region, Chongging, Si
Province, and Shaanxi Province were classified as western region; Shanxi Province, Jilin
Province, Heilongjiang Province, Anhui Province, Jiangxi Province, Henan Province,
Tianjin, Hebei
Province, Liaoning Province, Shanghai, Jiangsu Province, Zhejiang Pro i

Province, Shandong Province, Guangdong Province and Hainan Province as castern
region. Eastern region usually ranks first in average GDP, followed by central region, and
western region (37, 38). CLHLS would expand its investigation areas in the future study.

n China.
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Hubei Province and Hunan Province as central region; and Beijing,
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