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Abstract
Despite the growing global demand for end-of-life care resulting from rapid social 
transformations, significant gaps exist in cross-national research examining unmet end-
of-life care needs. Using harmonized end-of-life survey data (2010–2021) from the United 
States, 28 European countries, South Korea, China, and Mexico, here we show that the 
United States, Europe, and South Korea exhibited higher overall unmet end-of-life care 
needs than China and Mexico, where limited formal care provision was compensated with 
high levels of informal care. Death at institutions was associated with lower overall unmet 
end-of-life care needs in the United States and South Korea, with Mexico presenting an 
exception. Similarly, urban areas in Europe and South Korea exhibited lower unmet formal 
end-of-life care needs compared to rural areas. Among married individuals, only Mexico 
exhibited significantly lower unmet overall end-of-life care needs compared to unmarried 
individuals. Having children was consistently linked to lower unmet informal end-of-life 
care needs across the United States, Europe, and South Korea. Our findings highlight the 
complex interplay between care systems and family demographic structures in shaping 
end-of-life care access, and underscore the need for tailored policy approaches that 
strengthen both formal and informal care systems while addressing sociodemographic 
disparities in care access.
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1. Introduction 

End-of-life care (EOLC) represents a distinct and intensified phase of support during the final 
months of life, when the emphasis shifts from life-prolonging treatment to comfort, dignity, 
and holistic support for both patients and families.1 Although EOLC is often reported under 
the umbrella of palliative care in global health statistics,2 such aggregation can mask the 
specific challenges faced during the terminal stage. A focus on activity limitations, particularly 
difficulties with activities of daily living (ADLs) and instrumental activities of daily living 
(IADLs),1 is therefore essential, as these limitations directly reflect daily care needs and 
highlight tangible service gaps that broader palliative metrics may fail to capture. By isolating 
ADL/IADL-related care at the end of life, this study addresses a critical dimension of care 
provision that remains underexamined despite its immediate relevance to quality of life. 

Global demographic and social transformations are rapidly reshaping the landscape of EOLC. 
These include population aging, declining fertility, rising childlessness, increased urbanization, 
and weakening traditional family structures.3,4 As more older adults age in place and spend 
their final stage of life at home, the demand for home-based ADL/IADL assistance is 
intensifying.5 Evidence consistently shows that initiating EOLC earlier can reduce unnecessary 
hospitalizations and healthcare utilization,6 while appropriate provision of EOLC improves 
quality of life for both older adults and their families.3 However, substantial unmet needs for 
formal ADL/IADL assistance at the end of life have been identified in multiple countries, 
accompanied by persistent socioeconomic and structural disparities.3,7 Moreover, wide 
variations in the robustness of public safety nets, family support norms, and long-term care 
system design contribute to pronounced global inequalities in EOLC access.8 

Despite the critical importance of EOLC in a rapidly aging world, cross-national evidence on 
unmet EOLC needs and disparities remains notably limited. World Health Organization 
(WHO) cross-regional analyses document substantial variation in unmet long-term care needs 
(e.g., ~56% among adults aged ≥65 in Europe versus 2.8%–64.5% in Western Pacific 
Regions);9 however, these analyses primarily address general health and long-term care rather 
than care at the end of life.9,10 To date, only three studies have directly compared ADL/IADL-
related care at the end of life across countries.1,3,7 One compared unmet EOLC needs in the 
United States and the United Kingdom;1 another examined the association between family 
caregiving and place of death in the United States and Europe;3 and a third focused on wealth-
related inequalities in care use across several nations.7 While these studies have advanced 
understanding, they do not sufficiently capture how EOLC patterns vary across countries with 
different long-term care systems, demographic trends, or cultural caregiving norms. Nor do 
they fully account for emerging global shifts—such as rising childlessness, changes in 
household composition, migration, or the expansion of long-term care insurance (LTCI)—that 
influence informal and formal care availability.3,4,11 
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These knowledge gaps are particularly concerning given the increasing policy focus on 
developing sustainable long-term care models worldwide. WHO has identified long-term care 
for older people as a global health priority within universal health coverage frameworks, 
underscoring the urgent need for accessible systems to ensure adequate end-of-life care 
support.12 Factors such as place of death, urban versus rural residence, marital status, presence 
of children, socioeconomic position, and LTCI coverage have been shown to influence EOLC 
receipt,3,5,11 yet comprehensive cross-national comparisons across these dimensions are 
lacking. For example, death in institutions is associated with greater access to EOLC in many 
countries,5,13 while spouses and children remain primary informal caregivers.3 Whether these 
patterns hold across diverse social and policy contexts remains unclear. As family caregiving 
capacity declines and formal systems evolve unevenly across countries, understanding the 
interplay between these sociodemographic factors and care patterns is essential for building 
equitable and resilient EOLC systems. 

To address these gaps, this study draws on harmonized data from five aging surveys, covering 
the United States, 28 European nations, South Korea, Mexico, and China, to examine unmet 
ADL/IADL-related EOLC among older adults. We focus on individuals aged ≥65 years who 
experienced at least one ADL or IADL limitation during their final year of life. We address 
two key research questions: (1) To what extent do older adults across different countries receive 
no assistance for their ADL/IADL limitations during the final months of life? (2) How do 
unmet EOLC patterns vary by place of death, urban/rural residence, marital status, 
childlessness, income, and LTCI coverage? Based on existing literature,7,14 we hypothesize that 
formal care will be more prevalent in the United States, Europe, and South Korea, whereas 
informal family care will remain dominant in China and Mexico. We further anticipate that 
death in institutions, urban residence, marital partnership, having children, higher income, and 
LTCI coverage will be associated with reduced unmet EOLC needs. Given ongoing 
demographic shifts, such as population aging, rising childlessness, and rapid urbanization,8,15 
our findings provide timely, actionable insights for strengthening long-term care policies and 
designing more inclusive and resilient EOLC systems worldwide. 

2. Results 

2.1 Descriptive analysis 

In total, 21,423 participants from 32 countries, who died between 2010 and 2021 and reported 
at least one ADL or IADL limitation at the end of life, were included in the study sample. Table 
1 shows demographic characteristics by country/region. The average age of participants was 
82.6 years, and 52.5% were female. In addition, 52.4% were neither married nor cohabiting 
with a partner, and 7.9% had no children. Overall, 63.7% died in nursing homes, hospices, or 
hospitals, and 38.6% resided in rural areas before death. 
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2.2 Overall patterns of unmet end-of-life care 

Figure 1 demonstrates pronounced disparities in EOLC patterns across countries. The analysis 
indicates that the United States, Europe, and South Korea exhibit higher total rates of unmet 
care compared to Mexico and China (Figure 1A)—a finding primarily attributable to stark 
differences in the distribution of formal versus informal care provision across countries. 
Specifically, the United States, Europe, and South Korea demonstrate markedly higher rates of 
unmet informal care (approximately 24–48%), albeit with substantially lower rates of unmet 
formal care, whereas Mexico and China exhibit exceptionally high unmet formal care 
(exceeding 95%) but maintain very high informal care rates (exceeding 90%). This disparity 
becomes particularly evident when analyzing specific care types: ADL limitations (Figure 1B) 
demonstrate a clear gradient in unmet formal care across countries, with higher rates 
consistently observed in Mexico and China, whereas IADL limitations (Figure 1C) reveal 
concerning unmet care, most notably in Mexico, where approximately 60% of individuals with 
IADL limitations received no assistance—highlighting a critical gap in instrumental activity 
support. Further analysis of informal care providers (Figures 1D–F) identifies children and 
spouses as primary caregivers across all regions, with significant variations in distribution; 
notably, children in China and Mexico provide a substantially higher proportion of informal 
care for ADL limitations, reaching nearly 71% in Mexico (Figure 1E). Comprehensive data, 
including confidence intervals, are detailed in Supplementary Tables S1 and S2. Specific 
ADL/IADL task care receipt patterns across countries/regions are detailed in Supplementary 
Table S3. 

2.3 Subgroup disparities and factors associated with unmet end-of-life care 

Supplementary Tables S4–S6 present the factors associated with unmet care needs for activity 
limitations at the end of life, as identified by logistic regression models. Figure 2 further 
illustrates disparities in EOLC patterns between deaths at institutions (nursing homes, 
hospitals, or hospices) and those occurring in other locations. The group differences shown in 
Figure 2 were estimated using logistic regressions, with full results presented in Supplementary 
Tables S4–S7. Analysis of overall unmet care (Figure 2A) shows that death at institutions was 
predominantly associated with lower total unmet care in the United States, Central and Eastern 
Europe, and South Korea. In contrast, in Mexico, death at institutions corresponded with higher 
rates of overall unmet care—a pattern primarily attributable to poor care quality in institutions 
and diminished informal care (Figure 2B), which was not adequately compensated by increased 
formal care provision (Figure 2C). The United States exhibits the most substantial institutional 
advantage in addressing unmet formal care (Figure 2C; 44.1% vs. 73.6%, p < 0.001), with 
comparable patterns observed in South Korea (62.0% vs. 83.3%, p < 0.001) and Western 
Europe (38.1% vs. 52.4%, p < 0.001). In contrast, Mexico (95.4% vs. 95.7%) and China (94.4% 
vs. 98.3%) showed minimal variability in unmet formal care, with negligible differences 
between deaths occurring in institutions and other locations. Informal care rates (Figure 2B) 
exhibited a pattern of higher unmet care for deaths at institutions, particularly in the United 
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States and Western Europe, suggesting a potential substitution effect. While ADL-specific 
(Figures 2D–F) and IADL-specific care patterns (Figures 2G–I) largely mirrored overall 
trends—showing significantly lower unmet formal care in institutional settings in the United 
States, Europe, and South Korea (Figures 2F and 2I)—IADL-specific care patterns exhibited 
notably distinct trajectories. The institutional advantage in formal IADL care was substantially 
less pronounced in the United States, Western Europe, and South Korea (Figure 2I), 
highlighting significant gaps in institutional IADL support systems. 

Figure 3 elucidates urban–rural disparities in unmet EOLC across different countries and care 
types. The group differences shown in Figure 3 were estimated using logistic regression 
models, with full results reported in Supplementary Tables S4–S6. Analysis of overall unmet 
care for ADL/IADL (Figure 3A) demonstrates minimal significant rural–urban differentials 
across most countries (e.g., United States: 10.9% vs. 11.5%, p > 0.05), suggesting that 
geographical location may not fundamentally determine overall care access. However, 
examination of specific care types reveals notable variations: Central and Eastern Europe and 
South Korea exhibited significantly higher unmet informal care among urban residents (Central 
and Eastern Europe: 40.7% vs. 33.4%, p < 0.001; South Korea: 35.8% vs. 26.8%, p < 0.05) 
(Figure 3B), coupled with correspondingly lower rates of unmet formal care among urban 
residents (Central and Eastern Europe: 73.0% vs. 84.2%, p < 0.001; South Korea: 62.7% vs. 
75.2%, p < 0.001) (Figure 3C), indicating distinct urban–rural differences in care infrastructure 
and family support systems. ADL-specific (Figures 3D–F) and IADL-specific care patterns 
(Figures 3G–I) largely mirrored these overall trends, showing minimal rural–urban disparities 
in overall care but notable differences in unmet needs by care type (informal vs. formal). 

Figure 4 presents unexpected patterns in end-of-life unmet care across marital status, 
challenging conventional assumptions about spousal care support. The group differences in 
Figure 4 were analyzed using logistic regression (see full results in Supplementary Tables S4–
S6). Contrary to the expectation that married individuals would receive enhanced care, 
particularly informal care, the analysis reveals that married individuals in Europe demonstrated 
significantly higher overall rates of unmet care for ADL/IADL compared to their unmarried 
counterparts (Western Europe: 24.6% vs. 11.7%, p < 0.001; Central and Eastern Europe: 29.1% 
vs. 22.6%) (Figure 4A). Only Mexico aligned with initial expectations, showing lower rates of 
overall unmet care among married individuals (Mexico: 7.0% vs. 9.1%, p < 0.01) (Figure 4A), 
while South Korea and China showed no significant differences in overall unmet care. This 
pattern was primarily driven by significantly higher unmet formal care among married 
individuals (Figure 4C; Western Europe: 52.2% vs. 30.4%, p < 0.001; Central and Eastern 
Europe: 82.4% vs. 70.7%, p < 0.001), which was not adequately compensated by corresponding 
increases in informal care (Figure 4B). Similar patterns emerged in both ADL-specific care 
(Figures 4D–F) and IADL care (Figures 4G–I), with particularly notable findings in unmet 
informal care. Contrary to expectations, married individuals showed significantly higher rates 
of unmet informal care for IADL in Western Europe (57.2% vs. 52.1%, p < 0.01) (Figure 4H). 
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Figure 5 elucidates patterns in unmet EOLC that consistently align with expectations regarding 
the influence of childlessness on unmet care. The group differences in Figure 5 were examined 
by logistic regression (see full results in Supplementary Tables S4–S6). In contrast to the 
findings observed for marital status, individuals without children exhibited higher rates of 
overall unmet care for ADL/IADL in Europe (Figure 5A) and higher rates of unmet informal 
care in the United States, Europe, and South Korea (Figure 5B). Similar patterns persisted 
across both ADL-specific care (Figures 5D–F) and IADL care (Figures 5G–I). 

Supplementary Figure S2 and Supplementary Tables S4–S6 present the association between 
income level and unmet EOLC needs. The analysis indicates that in Central and Eastern Europe 
and South Korea, lower-income individuals experienced higher rates of unmet informal care 
for ADL limitations (Central and Eastern Europe: 55.2% vs. 50.3%, p < 0.05; South Korea: 
41.0% vs. 30.4%, p < 0.05) (Figure S2E). In contrast, a different pattern was observed in 
Western Europe, where higher-income individuals had higher rates of overall unmet care for 
ADL/IADL limitations (20.5% vs. 15.3%, p < 0.05) (Figure S2A). 

Supplementary Figure S3 and Supplementary Tables S4–S6 demonstrate the association 
between LTCI coverage and unmet end-of-life care. The analysis reveals that insured 
individuals had significantly lower rates of overall unmet formal care for ADL/IADL 
limitations in Central and Eastern Europe (70.5% vs. 77.1%, p < 0.01) (Figure S3A) and lower 
rates of unmet care for IADL limitations in Western Europe (22.4% vs. 26.9%, p < 0.05) 
(Figure S3C), while this association was not significant in the United States. 

3. Discussion 

This comprehensive analysis of EOLC patterns across 32 countries revealed several 
associations between social development levels and care coverage that are worth discussing. 
While developed countries or regions such as the United States, Europe, and South Korea 
demonstrated higher formal care rates (24–58%), they showed higher overall unmet care 
compared to developing countries such as China and Mexico, which exhibited limited formal 
care provision (<5%) but maintained remarkably high informal care rates (>90%). Significant 
sociodemographic disparities emerged across regions: death at institutions was associated with 
substantially lower unmet formal care in the United States (44% vs. 74%), Western Europe 
(38% vs. 52%), Central and Eastern Europe (72% vs. 85%), and South Korea (62% vs. 83%), 
with minimal impact in China and Mexico; urban–rural differences were particularly 
pronounced in Western Europe (39% vs. 48%), Central and Eastern Europe (73% vs. 84%), 
and South Korea (63% vs. 75%), with urban areas showing significantly lower rates of unmet 
formal care; and, contrary to expectations, married individuals in Europe demonstrated 
significantly higher rates of overall unmet care compared to their unmarried counterparts 
(Western Europe: 25% vs. 12%; Central and Eastern Europe: 29% vs. 23%), while only Mexico 
showed the expected pattern of lower rates of overall unmet care among married individuals 
(7% vs. 9%). Across the United States, Europe, and South Korea, having children was 
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consistently associated with lower rates of unmet informal care. Higher-income groups in 
Western Europe reported more unmet ADL/IADL care, whereas lower-income households in 
South Korea and Central and Eastern Europe faced greater unmet informal care. LTCI was 
significantly associated with lower unmet formal care in Central and Eastern Europe (71% vs. 
77%) and lower unmet care for IADL limitations in Western Europe (22% vs. 27%). These 
findings highlight the complex interplay between care systems and social structures in 
determining EOLC patterns. 

The higher overall unmet care rates in the United States and Europe compared to China and 
Mexico could be attributed to the reduced informal care availability identified in our study. 
Previous research from the United States and Europe has highlighted that factors such as 
reduced intergenerational living and higher workforce participation among family members 
contribute to lower informal care provision.1,16 In contrast, despite the potential absence of 
robust formal care systems in China and Mexico, traditional cultural norms that prioritize 
family caregiving may determine the dominant position of informal care.17,18 Cultural norms 
around family caregiving may contribute to high informal care reliance in China and Mexico, 
but may also conceal unmet needs due to social desirability bias or caregiver burnout.17 Formal 
care in the United States and Europe can partially fill, or is expected to fill, the gap created by 
the transfer from informal to formal care; nevertheless, as indicated by our findings, it cannot 
fully compensate for the shortfall in informal care. This could explain why overall unmet care 
tends to be lower in China but higher in the United States and Europe. In addition, our findings 
highlighted the significant lack of care for IADL limitations, particularly in regions such as 
Mexico and urban China. This gap may be attributed to a prioritization of assistance for ADL 
needs at the end of life. ADLs are related to basic self-care activities, such as eating and 
dressing, which are essential for survival.19 In contrast, IADLs involve more complex tasks, 
such as shopping for groceries and managing money, which enable individuals to live 
independently within a community.20 At the end of life, the focus often shifts to ADLs, as these 
are more critical for immediate well-being, while IADLs, though important for independence, 
may become less prioritized. Beyond the perceived end of care for individuals with ADL 
limitations, there is a need to raise greater awareness of end-of-life support—especially 
financial management—for those with IADL limitations, whether provided by family members 
or trained social workers. 

Furthermore, this study emphasized the benefits of institutional care in the United States, 
Europe, and South Korea, compared to the minimal differences in unmet care across settings 
in Mexico and China. This finding echoes the evidence that in developed countries, older adults 
are more likely to die in care institutions.3 In the United States and many European countries, 
institutional care (e.g., nursing homes or hospitals) often provides more structured and higher-
quality support,21 which may explain the higher proportion of care recipients in these settings. 
For instance, evidence from Europe suggests that formal caregivers in institutional settings are 
better able than informal caregivers to recognize, diagnose, and treat individuals’ needs, which 



8 
 

is associated with improved quality of life and health outcomes.22 Similarly, a study from South 
Korea indicates that receiving institutional care is associated with better cognitive and physical 
health outcomes compared to home care.23 In contrast, the limited differences in care receipt 
between institutional and non-institutional settings in Mexico and China may reflect challenges 
in institutional care facilities and quality. For instance, research from China indicates that even 
in urban areas, the quality of formal EOLC remains inadequate.24 Nevertheless, in rural areas 
of China, substantial gaps in professional training, staffing, and EOLC resource availability are 
even greater.25 Our findings highlight that access to high-quality EOLC services varies widely 
across countries and institutional settings: developed countries benefit from higher levels of 
funding, infrastructure, and coverage, enabling institutional care to meet a greater share of care 
needs;7 in contrast, developing countries often face resource constraints, resulting in limited 
access to high-quality institutional care. Therefore, individuals in developing countries such as 
Mexico and China frequently rely on informal care, which may not adequately meet their 
needs.26 

In addition, our findings show pronounced urban–rural differences in unmet formal care in 
Europe and South Korea, while this gap is minimal in China and Mexico. This may be 
attributed to the inadequate levels and low quality of formal care in China and Mexico,24 and 
the complex role of urbanization. In Europe and South Korea, long-established urbanization 
has concentrated populations and formal care services in cities, making care more accessible, 
whereas rural areas remain relatively underserved,27,28 contributing to lower unmet needs in 
cities. In contrast, in China and Mexico, urban and rural unmet needs are similarly high, 
suggesting care challenges in both settings. Evidence shows that in rural areas, the migration 
of younger family members to cities reduces the availability of family (informal) care.29 Even 
in urban China, limited formal care provision and high living costs restrict access, and the 
aforementioned quality issues keep unmet needs high.24 These urban–rural disparities and 
country-level variation highlight that urbanization influences both the supply of and demand 
for EOLC by reshaping family structures, concentrating services, and affecting care use. 

Moreover, the higher rates of unmet EOLC among married individuals in Europe, but not in 
Mexico, may be partly explained by family structure and patterns of care utilization. As our 
data show, children and spouses are the primary sources of informal care across countries and 
regions, with children providing a particularly dominant share of informal support in both 
Mexico and Western Europe. However, caregiving potential in Europe is more constrained: the 
average number of children is substantially lower than in Mexico (2.3 vs. 5.6), limiting the 
availability of family caregivers, and spouses, who are often older themselves, may have 
reduced physical capacity to provide intensive care at the end of life.3 Our findings also indicate 
that married individuals in Europe are less likely to use institutional care before death, 
suggesting a heavier reliance on informal care precisely when household caregiving resources 
are weakest. This combination of reduced informal care availability and lower uptake of 
institutional care may contribute to the higher unmet care needs observed among married 
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Europeans. Economic and cultural factors may further intensify this pattern: high out-of-pocket 
costs for institutional care limit access to formal services,30 while strong cultural norms 
emphasizing family caregiving responsibilities discourage institutional use even when needs 
escalate. These norms, alongside workforce shortages and financial constraints in the care 
sector, increase both the financial and non-financial burdens on families, ultimately elevating 
the risk of unmet EOLC among married individuals in Europe.31 

In addition to the structural and economic barriers, the finding that higher-income individuals 
in Western Europe reported greater overall unmet ADL/IADL care needs—contrary to the 
pattern in South Korea and Central and Eastern Europe, where unmet informal care clustered 
in lower-income households—warrants further explanation. One plausible mechanism is that 
unmet care in high-income groups may reflect an expectation–service mismatch rather than an 
absolute lack of services. Recent cross-national evidence shows that even when formal systems 
are well developed, substantial proportions of older adults with dementia and activity 
limitations receive no assistance for essential ADL/IADL tasks, indicating persistent gaps in 
personalized or appropriate care across countries.17 Similarly, a study of older adults living 
alone with cognitive impairment found widening disparities in social support, with unmet needs 
emerging even in settings with robust welfare systems.15 A multi-country analysis during the 
COVID-19 period further demonstrated that assistance with daily activities did not consistently 
favor wealthier individuals, suggesting that service coverage does not necessarily align with 
individual expectations or preferences.4 Taken together, these studies suggest that in Western 
Europe, higher-income older adults may have care needs or expectations—such as timely, 
tailored, or socially acceptable forms of assistance—that are not met by available formal or 
informal support, resulting in higher reported unmet care despite greater financial resources. 

Lastly, we found that LTCI coverage was significantly associated with lower levels of unmet 
formal EOLC and unmet care for IADL limitations in Europe, consistent with previous studies 
showing that LTCI can increase formal care utilization.21,32 However, no such significant 
association was found in the United States, which may be due to the distinct characteristics of 
long-term care systems across these countries. Previous research on long-term care typologies 
identified the United States as an evolving private need-based system, with no publicly funded 
LTCI and private insurance as the primary option.33 Our findings show that only 12% of 
individuals in the U.S. have LTCI coverage. Previous research also indicates that the 
availability and use of LTCI are limited in the United States.1 In Europe, some countries (e.g., 
Germany) provide publicly funded long-term care, while others do not (e.g., Poland). A study 
in Europe demonstrated that three types of long-term care policies coexist in European 
countries with publicly funded long-term care: supported familialism (which assists caregivers 
in providing care), supported defamilialization through the market (e.g., cash benefits for care 
recipients to purchase care), and supported defamilialization through public provision (e.g., 
residential care beds).34 Because the economic burden of care tends to be heavier for lower-
income people, the existence of public LTCI (or universal long-term care) can reduce financial 
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barriers and promote more equitable access to EOLC in Europe. By contrast, the absence of 
such mechanisms in the United States makes formal care use more contingent on private wealth 
or the ability to self-finance. 

Our findings carry important implications for strengthening equitable and sustainable EOLC 
systems. The consistent pattern of higher overall unmet care in the United States, Europe, and 
South Korea—despite markedly greater formal care provision—demonstrates that expanding 
formal services alone does not ensure that population-level needs are met. Formal and informal 
care operate as complementary rather than substitutable systems; where family-based care 
declines due to demographic ageing, rising childlessness, and smaller households, formal care 
has not fully compensated. Countries with robust informal care traditions, such as China and 
Mexico, experienced far lower overall unmet care despite near-universal unmet formal care, 
reflecting how strong intergenerational ties and cultural norms can sustain extensive family 
support even in the absence of formal infrastructure. This highlights the need for policies that 
simultaneously reinforce formal service capacity and protect the viability of family 
caregiving—through financial incentives, respite care, and caregiver training—to prevent 
widening gaps in care. The study also reveals multiple structural and economic obstacles. 
Economic disadvantage significantly increased unmet informal care in Central and Eastern 
Europe and South Korea, underscoring that affordability and financial protection shape both 
informal caregiving capacity and access to paid assistance. By contrast, higher-income 
individuals in Western Europe reported greater overall unmet care, likely reflecting an 
expectation–service mismatch in contexts where high-income groups anticipate personalized 
or timely care unavailable within existing systems. These findings underscore the importance 
of robust financial protection mechanisms, including means-tested subsidies, reductions in out-
of-pocket payments, and expansion of income-sensitive LTCI. Our results showing reduced 
unmet formal care among LTCI enrollees in Europe further support policies aimed at increasing 
LTCI coverage, particularly in middle-income settings. Geographic and normative factors also 
require attention. The benefits of institutional care in reducing unmet formal care were evident 
in the United States, Europe, and South Korea, but minimal in China and Mexico, where 
institutional care quality remains limited and norms strongly favor home-based care. Policies 
aimed at expanding institutional care must therefore address both quality deficits and cultural 
acceptability, for example by developing hybrid models that integrate family involvement or 
community-based transitional care services. Governments should also safeguard older adults’ 
preferences by providing flexible care options (e.g., home, institutional, or hospice) that align 
with local cultural norms. Urban–rural disparities in Europe and South Korea highlight the 
need for targeted investments in rural EOLC infrastructure and workforce development, while 
the pervasive unmet IADL care needs across countries suggest that EOLC planning must 
address both basic ADL needs and the more complex but essential instrumental tasks that 
support autonomy and household functioning. Collectively, these findings show that effective 
EOLC policy must integrate formal system development, financial protection, workforce and 
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geographic equity, and cultural norms. Tailoring reforms to these structural and social realities 
will be essential to reducing unmet care and promoting more resilient EOLC systems globally. 

This study presents the most comprehensive analysis to date of unmet EOLC among older 
adults with activity limitations, utilizing data from 32 countries with diverse care systems and 
social structures. The harmonized end-of-life data, featuring standardized measures across 
participating countries, explicitly enable cross-country comparisons. Our findings demand a 
fundamental rethinking of EOLC strategies globally. The finding that formal care expansion in 
the United States, Europe, and South Korea has not fully compensated for declining informal 
care challenges conventional thinking about care quality, revealing how robust informal care 
networks in China and Mexico effectively compensate for formal care deficiencies. 
Furthermore, our study extends prior research by examining disparities in unmet EOLC across 
underexplored dimensions of particular relevance to policymakers and society, including 
urbanization, childlessness, and long-term care insurance—dimensions that have been largely 
overlooked in previous cross-national studies. Our analysis systematically examines how these 
dimensions create distinct care landscapes, highlighting that solutions effective in one setting 
may fail in others. These findings provide crucial evidence for tailoring EOLC approaches 
across diverse socioeconomic environments. 

Several limitations should be acknowledged. This study is based on correlational evidence, and 
unmeasured factors may have influenced the observed associations. For instance, the disparities 
in unmet EOLC needs between insured and uninsured groups may reflect underlying income 
differences. Although further stratifying the insured and uninsured groups by income would 
help clarify these relationships, the sample sizes were insufficient to support such analyses. 
The same limitation applied to comparisons within Europe: splitting the region by individual 
countries would have created small cell sizes. Sample size constraints also shaped our 
categorization of place of death; therefore, we used a dichotomous measure comparing deaths 
in institutions and elsewhere. Another limitation relates to the representativeness of the 
deceased sample. Although the HRS-family surveys are designed to be nationally 
representative of community-dwelling older adults, the subsample of respondents who died 
during the observation period may not fully represent all older adults who die in each country. 
Individuals included in end-of-life interviews depend on survey participation, follow-up, and 
proxy reporting, and therefore may differ from the broader population of deaths. Furthermore, 
because our analysis was restricted to deaths occurring in or after 2010 to ensure harmonized 
end-of-life data across surveys, the resulting sample may not perfectly reflect the overall 
distribution of deaths within each country. Consequently, the findings should be interpreted as 
reflecting patterns among decedents captured within these longitudinal surveys rather than the 
entire population of deaths. Countries with earlier or later adoption of harmonized end-of-life 
modules could be differentially represented, potentially limiting comparability with earlier 
cohorts and underestimating long-term trends in care provision. Our sample also contains a 
limited representation of low-income countries, restricting our ability to compare unmet EOLC 
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needs across different income settings. In addition, only individuals with reported activity 
limitations were included, and because these limitations and help received were proxy-
reported, they may be underreported, which could lead to an underestimation of unmet needs. 
Other potential confounders, such as health literacy or caregiver availability, may also shape 
unmet EOLC needs but were not available in the datasets. Moreover, ADL and IADL questions 
were not originally developed for strict international comparability, and contextual differences 
in their measurement should be considered when interpreting cross-country differences.35 In 
addition, variations in end-of-life time frames across datasets (e.g., the last 3 months in HRS 
vs. twelve months in SHARE) further limit direct comparability. It should also be noted that 
definitions of LTCI vary by country; for example, LTCI questions in HRS mainly relate to 
Medicaid rather than a dedicated LTCI scheme. Finally, our data cannot capture situations 
where individuals receive care at home for most of the final months but spend their final days 
in institutional settings. 

Future research should address several empirical and methodological gaps highlighted by this 
study. A major priority is the development of harmonized cross-national microdata capturing 
care quality, care intensity, caregiver capacity, and cultural caregiving norms, as the absence 
of such information currently limits the ability to identify mechanisms underlying unmet 
EOLC. In particular, integrating measures of cultural acceptability, preferences for home 
versus institutional care, and intra-household caregiving dynamics would clarify how social 
norms shape the balance between formal and informal care. Longitudinal work is also needed 
to examine how the relative importance of IADL and ADL support evolves over the end-of-
life trajectory; phase-specific analyses following individuals from early IADL limitations to 
later-stage ADL dependence could reveal critical intervention points for preventing 
downstream unmet needs. More comparable data on LTCI, especially in middle-income 
countries, are essential to evaluate the effects of financing models on care utilization, unmet 
needs, and financial hardship; quasi-experimental assessments of recent LTCI reforms in Asia 
and Latin America would be particularly informative.36,37 Geographic disparities identified in 
this study call for deeper investigation into the structural drivers of urban–rural differences, 
including variations in workforce distribution, service availability, migration-related 
reductions in family caregiving, and local welfare resources; linking end-of-life survey data 
with geospatial information on facility density and staffing could illuminate these mechanisms. 
Mixed-methods research is also needed to understand why institutional care substantially 
reduces unmet formal care in the United States, Europe, and South Korea but provides minimal 
benefit in China and Mexico, and whether improving institutional quality, expanding 
community-based transitional care, or strengthening hybrid care models offers the greatest 
promise. Finally, methodological innovations—such as developing appropriate weighting 
strategies for proxy-reported end-of-life interviews, harmonizing retrospective observation 
windows across surveys, and integrating administrative or clinical datasets—will be crucial for 
improving causal inference, enabling more robust cross-national comparisons, and advancing 
evidence to guide global strategies for reducing unmet EOLC needs. 
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In conclusion, this study reveals striking differences in unmet EOLC across 32 countries. In 
the United States, Europe, and South Korea, although formal care is more accessible, overall 
unmet care remains high due to the reduced availability of informal care. In contrast, China 
and Mexico experience high rates of unmet formal care, yet informal care serves as a crucial 
safety net, compensating for gaps in the care system. The benefits of institutional care and 
urban residence in reducing unmet EOLC are more pronounced in Europe and South Korea, 
whereas these associations are minimal in China and Mexico. In addition, long-term care 
insurance appears to facilitate better access to end-of-life care in Europe, while the presence of 
children helps mitigate unmet informal care across multiple regions. These findings highlight 
the interplay between care systems and social structures in shaping EOLC patterns, 
underscoring the need for tailored policy approaches that account for both formal and informal 
care. 

4. Methods 

4.1 Study design and population 

This study complies with all relevant ethical regulations. Ethical approval for the data used was 
obtained from the following institutions:17,38–43 Health and Retirement Study (HRS, approved 
by the University of Michigan Institutional Review Board), Survey of Health, Ageing and 
Retirement in Europe (SHARE, approved by the Ethics Council of the Max Planck Society), 
Mexican Health and Aging Study (MHAS, approved by the Institutional Review Boards and 
Ethics Committees of the University of Texas Medical Branch in the USA, the National 
Institute of Statistics and Geography (INEGI), and the National Institute of Public Health 
(INSP) in Mexico), Korean Longitudinal Study of Aging (KLoSA, approved by the National 
Statistical Office of Korea), and China Health and Retirement Longitudinal Study (CHARLS, 
approved by the Biomedical Ethics Review Committee of Peking University, IRB00001052-
11015). No additional approvals were required. All participants provided written informed 
consent. 

This investigation employed data from the HRS in the United States; SHARE, encompassing 
28 European countries; KLoSA in South Korea; MHAS in Mexico; and CHARLS in China. 
These datasets underwent rigorous standardization procedures to ensure optimal cross-study 
comparability. Their harmonized surveys systematically collect extensive data on activity 
limitations and care support for deceased participants, providing comprehensive metrics that 
align precisely with this study’s research objectives. A notable methodological strength lies in 
the nationally representative nature of all five surveys, which were developed following 
consistent research protocols and structural frameworks to facilitate robust international 
comparisons.41,44 

To ensure methodological rigor and maintain temporal consistency in cross-survey 
comparisons, we restricted the analytical sample to decedents who died in or after 2010. This 
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restriction was necessary because harmonized end-of-life data across the five contributing 
surveys are only consistently available from 2010 onward.44 For example, CHARLS provides 
end-of-life information only for 2013 and 2020.44 Limiting the sample to post-2010 deaths 
allowed us to focus on contemporary EOLC patterns, ensure comparability across surveys, and 
provide a sufficiently long observation window (≥10 years) for robust analysis. 

Eligible participants, therefore, were deceased individuals aged 65 years or older who had at 
least one ADL or IADL limitation during the final year of life and died between 2010 and 2021. 
We excluded individuals who (1) had no reported ADL/IADL limitations, (2) were younger 
than 65 years at death, or (3) died before 2010. After applying these criteria, the final analytical 
sample included 21,423 respondents: 5,295 from the HRS, 11,711 from SHARE (covering 28 
European countries), 1,435 from KLoSA, 2,366 from MHAS, and 616 from CHARLS. 
Detailed descriptions of the survey timelines and harmonization procedures are provided in the 
Supplementary Materials (pp. 2 and 5), and the sample selection process is depicted in 
Supplementary Figure S1. 

4.2 Outcomes of interest 

Proxy respondents reported whether the deceased required assistance to perform five ADL 
domains (dressing, bathing, eating, ambulation across rooms, and toilet use) and four IADL 
domains (meal preparation, shopping, telephonic communication, and medication 
management). These domains were selected because they were consistently assessed across all 
study waves in the constituent datasets,29,45 and are widely used indicators of activity 
limitations in aging research.3,17 Individuals were classified as having ADL/IADL limitations 
if they required help with at least one ADL or IADL task.17 In parallel, those needing assistance 
with at least one ADL were categorized as having ADL limitations, whereas those requiring 
help with at least one IADL task were categorized as having IADL limitations.17 

The analysis incorporated three primary dichotomous outcome variables (yes/no) measuring 
unmet EOLC. The first outcome was a dichotomous variable capturing overall unmet EOLC 
for ADL/IADL limitations. It was coded as 1 if the deceased did not receive any assistance for 
one of their ADL or IADL limitations during the final three months of life (extending to one 
year in SHARE data).17 Similarly, the second outcome, unmet ADL care needs, was coded as 
1 if the deceased did not receive any assistance for one of their ADL limitations during the 
final stage of life. The third outcome, unmet IADL care needs, was coded as 1 if the deceased 
did not receive any assistance for one of their IADL limitations during the final stage of life. 
In addition, we examined unmet care for each domain of their ADL and IADL limitations, with 
the notable exception of SHARE. While SHARE collected comprehensive information on 
overall ADL/IADL assistance, it did not disaggregate the data by each domain.45 However, this 
limitation does not affect comparability with other datasets, as all regressions were based on 
unmet care needs for overall ADL and/or IADL limitations (also captured in SHARE), not for 
domain-specific items. 
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Furthermore, the classification of formal and informal care was consistently based on the 
identity and payment status of the care provider across all harmonized surveys. Informal care 
was defined as assistance provided by unpaid individuals such as family members, friends, or 
neighbors, whereas formal care was defined as assistance provided by paid helpers, 
professionals, or organizations.40 

4.3 Variables of interest 

This study examined six independent variables—place of death, urban/rural residence, marital 
status, childlessness, income level, and LTCI coverage—that have been shown to influence 
EOLC receipt and are highly relevant to policymakers and society.3,5,11 These variables reflect 
key demographic and structural factors that shape access to both formal and informal care, and 
each is hypothesized to contribute to disparities in unmet EOLC. Place of death was 
operationalized consistently across all five surveys as a dichotomous variable distinguishing 
deaths occurring in institutions (nursing homes, hospitals, or inpatient hospices) from deaths 
occurring in other locations. Following established methodological precedents,5 deaths outside 
institutions served as the reference category; 94% of these occurred at home. Details of the 
harmonization procedures used to align these categories across surveys are provided in the 
Supplementary Materials (p. 5). Urban/rural residence was measured based on the respondent’s 
place of residence during the three months prior to death. This variable was coded 
dichotomously, with urban residence contrasted against rural residence, which served as the 
reference group. Marital or cohabitation status was measured three months before death and 
categorized as living with a spouse or cohabiting partner versus not having a partner. 
Individuals who were unmarried, widowed, separated, or divorced constituted the reference 
category. Consistent with prior research,1 having children was defined as a dichotomous 
measure indicating whether the deceased had any living children, regardless of where the 
children resided. Individuals without children (childlessness) formed the reference category. 
Income level was measured using the total value of respondents’ assets. To facilitate subgroup 
comparisons, participants were categorized into two groups: the bottom 40% of the asset 
distribution (classified as low income) versus the remaining 60% (higher income). Finally, 
LTCI coverage was coded dichotomously, with individuals lacking coverage serving as the 
reference group. 

4.4 Statistical analyses 

The data analysis was conducted separately for each country/region to ensure that within-
country comparisons remained robust. This approach mitigates the impact of any differences 
in survey methods between countries or across different surveys, as the survey methods used 
were consistent within each country over the examined period.40 Sampling weights were not 
applied in our analysis. End-of-life modules in these surveys do not provide weights for 
deceased respondents, as existing weighting schemes were constructed for longitudinal 
analyses of surviving participants rather than proxy-reported interviews after death. Applying 
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survivor-based weights to end-of-life data would therefore violate the assumptions of the 
original survey design and is likely to introduce bias instead of correcting it. In line with 
established practice in studies using harmonized end-of-life data, we therefore conducted 
unweighted analyses. 

To characterize overall patterns of care, we estimated the prevalence of unmet care needs for 
individuals with ADL or IADL limitations, for those with ADL limitations alone, and for those 
with IADL limitations alone, and calculated corresponding 95% Wald confidence intervals. 
We additionally examined unmet care for each ADL and IADL domain, except in SHARE, 
which provides only aggregate ADL/IADL assistance rather than domain-specific information. 

To investigate subgroup disparities, we assessed how unmet EOLC varied across six variables 
of interest: place of death, urban/rural residence, marital or cohabitation status, having children, 
income level, and LTCI coverage. Subgroup comparisons were evaluated using country- or 
region-specific logistic regression models. Logistic regression was selected because the 
outcomes of interest (unmet overall ADL and/or IADL care) are dichotomous (yes/no) 
variables, and this method allows estimation of adjusted odds ratios while controlling for 
potential confounders. Each model included a single key explanatory variable, such as dying 
in an institution versus dying elsewhere, and adjusted for age, sex, education, the number of 
chronic diseases, and year of death. This study used “sex,” categorized as female or male, as 
collected consistently across the five cohorts. This variable likely reflects sex assigned at birth 
based on standard cohort enrollment procedures; data on gender identity were not collected. 
Sex was included in the study design only as a covariate in the regression analyses. Analyses 
involving income were limited to SHARE, KLoSA, and CHARLS, the surveys that collected 
asset-based income data; likewise, analyses involving LTCI were restricted to the HRS and 
SHARE datasets, where LTCI information is available. 

Because the extent of activity limitations may influence the likelihood of unmet care needs,17 
and item-level ADL/IADL data are only available in HRS and CHARLS, we conducted a 
sensitivity analysis for the HRS and CHARLS datasets (Supplementary Tables S7–S12), and 
the results were consistent with the main findings. In these additional models, we further 
adjusted for the severity of activity limitations using three indicators: the total number of ADL 
and IADL limitations combined (range 0–11), the number of ADL limitations (range 0–6), and 
the number of IADL limitations (range 0–5).17 

The data are generally complete, with only 1,120 missing records (5.2% of the total) for the 
dependent variable and the covariate (education). To address this, multiple imputation with 
chained equations was used to impute the missing values.46 Details of the imputations and 
analyses assessing potential systematic differences related to missingness are provided in the 
Supplementary Materials (p. 6). All analyses were conducted using Stata 18, with two-sided 
statistical tests. A significance level of P < 0.05 was considered statistically significant, and 
95% confidence intervals (CIs) are reported throughout the results. 
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Figure 1. Proportion of older adults receiving no care and the rate of informal care receipt 
for ADL/IADL limitations at the end of life, categorized by country/region and type of 
care. 
The upper panels display dotted points representing the estimated proportions of individuals who did not receive 
care (Panels A–C), while the lower panels show the estimated proportions of individuals who received informal 
care, categorized by the type of informal caregiver (Panels D–F). Data are presented as proportions ± 1.96 × 
standard error (SE), with the proportion as the measure of center. As some confidence intervals are too narrow to 
be clearly visible, detailed values for the proportions and the corresponding upper and lower bounds of the error 
bars are provided in Supplementary Tables S1 and S2. ADL, activities of daily living; IADL, instrumental 
activities of daily living; U.S., the United States; WE, Western Europe; CEE, Central and Eastern Europe; SK, 
South Korea. In Panels A and D, outcomes are defined for individuals with at least one ADL/IADL limitation; in 
Panels B and E, for those with at least one ADL limitation; and in Panels C and F, for those with at least one 
IADL limitation. Source data are provided as a Source Data file. The sample sizes were n = 5,295 in the U.S., 
4,170 in Western Europe, 7,541 in Central and Eastern Europe, 1,435 in South Korea, 2,366 in Mexico, and 616 
in China. 
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Figure 2. Subgroup analyses: the proportion of older adults receiving no care for 
ADL/IADL limitations at the end of life, stratified by place of death. 
Each panel displays dotted points representing the estimated proportions of individuals who did not receive any 
care (Panels A, D, G), those who did not receive formal care (Panels B, E, H), and those who did not receive 
informal care (Panels C, F, I). Data are presented as proportions ± 1.96 × standard error (SE). The central measure 
(proportion) is shown at the top of each bar. Group differences across these categories were evaluated using binary 
logistic regressions with two-sided statistical tests. Asterisks above each bar (if present) indicate the significance 
level of group differences by place of death: ***p < 0.001, **p < 0.01, *p < 0.05. The model controlled for age, 
sex, education level, marital status, urban/rural residence, having children, place of death, number of chronic 
diseases, and year of death. For the U.S. and European samples, we further controlled for having long-term care 
insurance; this variable was not included for other countries due to data unavailability. For the U.S. and China 
samples, we further controlled for the extent of activity limitations; similarly, this variable was not included for 
other countries due to data unavailability. Source data are provided as a Source Data file. The P values can be 
found in the Source Data file. ADL, activities of daily living; IADL, instrumental activities of daily living; U.S., 
the United States; WE, Western Europe; CEE, Central and Eastern Europe; SK, South Korea. In Panels A–C, 
outcomes are defined for individuals with at least one ADL/IADL limitation; in Panels D–F, for those with at 
least one ADL limitation; and in Panels G–I, for those with at least one IADL limitation. The sample sizes were 
n = 5,295 in the U.S., 4,170 in Western Europe, 7,541 in Central and Eastern Europe, 1,435 in South Korea, 2,366 
in Mexico, and 616 in China. 
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Figure 3. Subgroup analyses: the proportion of older adults receiving no care for 
ADL/IADL limitations at the end of life, stratified by urban/rural residence before death. 
Each panel displays dotted points representing the estimated proportions of individuals who did not receive any 
care (Panels A, D, G), those who did not receive formal care (Panels B, E, H), and those who did not receive 
informal care (Panels C, F, I). Data are presented as proportions ± 1.96 × standard error (SE). The central measure 
(proportion) is shown at the top of each bar. Group differences across these categories were evaluated using binary 
logistic regressions with two-sided statistical tests. Asterisks above each bar (if present) indicate the significance 
level of group differences by urban/rural residence: ***p < 0.001, **p < 0.01, *p < 0.05. The model controlled 
for age, sex, education level, marital status, urban/rural residence, having children, place of death, number of 
chronic diseases, and year of death. For the U.S. and European samples, we further controlled for having long-
term care insurance; this variable was not included for other countries due to data unavailability. For the U.S. and 
China samples, we further controlled for the extent of activity limitations; similarly, this variable was not included 
for other countries due to data unavailability. Source data are provided as a Source Data file. The P values can be 
found in the Source Data file. ADL, activities of daily living; IADL, instrumental activities of daily living; U.S., 
the United States; WE, Western Europe; CEE, Central and Eastern Europe; SK, South Korea. In Panels A–C, 
outcomes are defined for individuals with at least one ADL/IADL limitation; in Panels D–F, for those with at 
least one ADL limitation; and in Panels G–I, for those with at least one IADL limitation. The sample sizes were 
n = 5,295 in the U.S., 4,170 in Western Europe, 7,541 in Central and Eastern Europe, 1,435 in South Korea, 2,366 
in Mexico, and 616 in China. 
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Figure 4. Subgroup analyses: the proportion of older adults receiving no care for 
ADL/IADL limitations at the end of life, stratified by marital status. 
Each panel displays dotted points representing the estimated proportions of individuals who did not receive any 
care (Panels A, D, G), those who did not receive formal care (Panels B, E, H), and those who did not receive 
informal care (Panels C, F, I). Data are presented as proportions ± 1.96 × standard error (SE). The central measure 
(proportion) is shown at the top of each bar. Group differences across these categories were evaluated using binary 
logistic regressions with two-sided statistical tests. Asterisks above each bar (if present) indicate the significance 
level of group differences by marital status: ***p < 0.001, **p < 0.01, *p < 0.05. The model controlled for age, 
sex, education level, marital status, urban/rural residence, having children, place of death, number of chronic 
diseases, and year of death. For the U.S. and European samples, we further controlled for having long-term care 
insurance; this variable was not included for other countries due to data unavailability. For the U.S. and China 
samples, we further controlled for the extent of activity limitations; similarly, this variable was not included for 
other countries due to data unavailability. Source data are provided as a Source Data file. The P values can be 
found in the Source Data file. ADL, activities of daily living; IADL, instrumental activities of daily living; U.S., 
the United States; WE, Western Europe; CEE, Central and Eastern Europe; SK, South Korea. In Panels A–C, 
outcomes are defined for individuals with at least one ADL/IADL limitation; in Panels D–F, for those with at 
least one ADL limitation; and in Panels G–I, for those with at least one IADL limitation. The sample sizes were 
n = 5,295 in the U.S., 4,170 in Western Europe, 7,541 in Central and Eastern Europe, 1,435 in South Korea, 2,366 
in Mexico, and 616 in China. 
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Figure 5. Subgroup analyses: the proportion of older adults receiving no care for 
ADL/IADL limitations at the end of life, stratified by having children. 
Each panel displays dotted points representing the estimated proportions of individuals who did not receive any 
care (Panels A, D, G), those who did not receive formal care (Panels B, E, H), and those who did not receive 
informal care (Panels C, F, I). Data are presented as proportions ± 1.96 × standard error (SE). The central measure 
(proportion) is shown at the top of each bar. Group differences across these categories were evaluated using binary 
logistic regressions with two-sided statistical tests. Asterisks above each bar (if present) indicate the significance 
level of group differences by childlessness: ***p < 0.001, **p < 0.01, *p < 0.05. The model controlled for age, 
sex, education level, marital status, urban/rural residence, having children, place of death, number of chronic 
diseases, and year of death. For the U.S. and European samples, we further controlled for having long-term care 
insurance; this variable was not included for other countries due to data unavailability. For the U.S. and China 
samples, we further controlled for the extent of activity limitations; similarly, this variable was not included for 
other countries due to data unavailability. Source data are provided as a Source Data file. The P values can be 
found in the Source Data file. ADL, activities of daily living; IADL, instrumental activities of daily living; U.S., 
the United States; WE, Western Europe; CEE, Central and Eastern Europe; SK, South Korea. In Panels A–C, 
outcomes are defined for individuals with at least one ADL/IADL limitation; in Panels D–F, for those with at 
least one ADL limitation; and in Panels G–I, for those with at least one IADL limitation. The confidence interval 
for Chinese individuals without children is too narrow to be shown in Panels C, F, and I, specifically 100 (100, 
100), due to the small sample size. The sample sizes were n = 5,295 in the U.S., 4,170 in Western Europe, 7,541 
in Central and Eastern Europe, 1,435 in South Korea, 2,366 in Mexico, and 616 in China. 
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Table 1. Demographic characteristics of included participants: older adults who died 
between 2010 and 2021 and reported activity limitations, by country/region. 

Characteristic Total United States Western 
Europe CEE South 

Korea Mexico China 
Age (years), mean (SD) 82.6 (8.4) 83.0 (8.6) 83.4 (8.3) 82.8 (8.1) 82.1 (7.8) 81.8 (9.3) 77.8 (7.6) 
Female, n (%) 11,258 (52.6) 2,905 (54.9) 2,069 (49.6) 3,939 (52.2) 775 (54.0) 1,288 (54.4) 282 (45.8) 
Education, n (%)        

Less than secondary 12,814 (59.8) 1,556 (29.4) 2,188 (52.5) 5,063 (67.1) 1,202 (83.8) 2,213 (93.5) 592 (96.1) 
Upper secondary and 
vocational 6,328 (29.5) 2,950 (55.7) 1,322 (31.7) 1,821 (24.2) 160 (11.2) 58 (2.5) 17 (2.8) 
Tertiary 2,281 (10.7) 789 (14.9) 660 (15.8) 657 (8.7) 73 (5.1) 95 (4.0) 7 (1.1) 

Married or cohabiting, n 
(%) 10,202 (47.6) 2,159 (40.8) 2,168 (52.0) 3,762 (49.9) 731 (50.9) 1,051 (44.4) 331 (53.7) 
Having children, n (%) 19,728 (92.1) 4,910 (92.7) 3,717 (89.1) 6,868 (91.1) 1,402 (97.7) 2,231 (94.3) 600 (97.4) 
Living in rural area before 
death, n (%) 8,269 (38.6) 2,891 (54.6) 1,363 (32.7) 2,419 (32.1) 403 (28.1) 721 (30.5) 472 (76.6) 
Died in nursing home, 
hospice, or hospital, n (%) 13,637 (63.7) 3,524 (66.6) 3,107 (74.5) 4,757 (63.1) 1,153 (80.4) 1,016 (42.9) 80 (13.0) 
Number of chronic 
diseases, mean (SD) 1.6 (1.2) 1.9 (1.2) 1.6 (1.2) 1.5 (1.2) 1.4 (1.0) 1.0 (0.8) 1.5 (1.2) 
Covered by long-term 
care insurance, n (%) – 639 (12.1) 770 (18.5) 1,239 (16.4) – – – 
N 21,423 5,295 4,170 7,541 1,435 2,366 616 

Notes: CEE, Central and Eastern Europe; SD, standard deviation. Values are mean (SD) for continuous variables 
and n (%) for categorical variables. ‘–’ indicates not applicable. The long-term care insurance variable is available 
only in the US dataset (Health and Retirement Study, HRS) and the European dataset (Survey of Health, Ageing 
and Retirement in Europe, SHARE). 
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Details on the five datasets 
 
We utilized data from the Health and Retirement Study (HRS) in the United States; the Survey of 
Health, Ageing and Retirement in Europe (SHARE), encompassing 28 countries; the Korean 
Longitudinal Study of Aging (KLoSA); the Mexican Health and Aging Study (MHAS); and the China 
Health and Retirement Longitudinal Study (CHARLS) 1. Their harmonized datasets were standardized 
to enhance cross-study comparability. These surveys gather comprehensive information on activity 
limitations and care support for deceased individuals, aligning well with the objectives of our study1. 
Notably, all five surveys are nationally representative and have been developed with consistent 
research protocols and structures to facilitate international comparisons1,2. The use of publicly 
available, de-identified secondary data rendered this study exempt from ethical approval. Each original 
study received approval from the relevant ethics committee, and all participants provided informed 
consent3-8.  
 
Specifically, the HRS includes individuals in the U.S. aged 50 and older, and it has been conducted 
biennially since 19928. The SHARE covers Europeans aged 50 and above and has been conducted 
since 20049. KLoSA surveys South Koreans aged 50 and older and has been conducted biennially since 
200611. MHAS focuses on individuals aged 50 and older in Mexico and was initiated in 200112. Finally, 
CHARLS targets Chinese adults aged 45 and older and was initiated in 2011/201213. In all these 
datasets, participants completed standardized questionnaires administered either in person or via the 
Internet/telephone2,8-13. Since only de-identified data were used, this study was exempt from 
institutional review board review. 
 
It should be noted that harmonized end-of-life data are not available in all waves of these datasets1. For 
example, CHARLS only includes two waves (2013 and 2020)1. Therefore, to enhance the 
comparability of measures across surveys, we restricted our sample to those who died in 2010 or later. 
The post-2010 criterion was chosen to focus on more recent data, better reflect contemporary end-of-
life care patterns, provide a sufficient span of years (≥10) for longitudinal analysis, and align with the 
availability of harmonized data across the included surveys. Our analysis focused on data from waves 
10-15 (2010, 2012, 2014, 2016, 2018, and 2020) of HRS; waves 4-9 (2010-2011, 2013, 2015, 2017, 
2019-2020, and 2021-2022) of SHARE; waves 3-8 (2010, 2012, 2014, 2016, 2018) of KLoSA; waves 
3-6 (2012, 2015, 2018, and 2021) of MHAS; and waves 2 and 5 (2013 and 2020) of CHARLS. 
 
We restricted the sample to deceased individuals aged 65 years and older who reported at least one 
difficulty performing activities of daily living (ADLs) or instrumental activities of daily living (IADLs) 
and died in or after 2010. The final sample included 21,423 respondents after excluding: (1) absence of 
ADL/IADL limitations, (2) age below 65 years, (3) pre-2010 mortality—the final analytical sample 
included 21,423 respondents: 5,295 from the HRS, 11,711 from the SHARE (covering 28 European 
countries), 1,435 from the KLoSA, 2,366 from the Mexico, and 616 from the CHARLS.  
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Figure S1. Flow chart of the sample of this study. 

Note. ADL, activities of daily living. IADL, instrumental activities of daily living. The sample size was 
n = 5,295 from the Health and Retirement Study (HRS), 11,711 from the Survey of Health, Ageing and 
Retirement in Europe (SHARE), 1,435 from the Korean Longitudinal Study of Aging (KLoSA), 2,366 
from the Mexican Health and Aging Study (MHAS), and 616 from the China Health and Retirement 
Longitudinal Study (CHARLS, 2013).   
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Harmonization process 
 
The variables used in our analyses—such as the dependent variable (overall unmet care needs) and 
independent or control variables (e.g., marital status, having children, age, sex, number of chronic 
diseases, and year of death)—were measured using equivalent question options across surveys, 
ensuring strong cross-national comparability, and therefore did not require harmonization. Only two 
variables (place of death and education level) showed differences in questionnaire wording across 
datasets, and these were harmonized accordingly. 
 
For place of death, each survey used slightly different response categories. Following established 
methodological precedents in the literature17, we recorded these into two categories: (1) deaths at 
institutions and (2) deaths at other locations. For example, in the HRS, “death in hospital,” “death in 
nursing home,” “death in hospice,” and “death in assisted living facility/rest home/retirement 
home/senior care home” were classified as deaths in institutions, while “death at home” and “other 
(including at work, outside, accident, or relative’s home)” were grouped as deaths at other locations. As 
noted in the limitation section, death experiences may differ among nursing homes, hospitals, hospices, 
and homes. However, using a four-category variable would lead to smaller sample sizes for certain 
subgroups in datasets. Therefore, we used a dichotomous variable to compare deaths in institutions and 
elsewhere. 
 
For education level, we used the harmonized variables (e.g., raeducl in harmonized KLoSA End of 
Life) from the Harmonized Datasets.1,2 These variables were developed by the Gateway to Global 
Aging team to enable cross-national comparison using a three-tier classification: (1) less than lower 
secondary education, (2) upper secondary education, and (3) tertiary education. Specifically, raeducl 
was coded as 1 if the respondent had no education (illiterate or reading only) or completed elementary 
or middle school; 2 if the respondent completed high school; and 3 if the respondent completed a two-
year college, college, or postgraduate degree (master’s or PhD). 
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Imputation of missing values 
 
The data are generally complete, with only 1,120 missing records (5.2% of the total) from the 
dependent variable (unmet care for ADL/IADL limitations at the end of life) and the covariate 
(education). To address missing data, we applied multiple imputations with chained equations to 
impute the missing values18. Five samples were generated and combined following standard 
procedures. The predictors included in the imputation model were the variables of interest (place of 
death, urban/rural residence, marital or cohabitation status, having children, and long-term care 
insurance coverage) along with control variables (age, sex, and the number of chronic diseases). To 
examine whether missingness was systematically associated with the outcome, we compared 
individuals with complete outcome data to those with imputed values using chi-square tests. No 
statistically significant difference was observed in overall unmet care (χ² = 1.04, P > 0.05), suggesting 
no evidence of systematic differences related to missingness. In addition, please note that there are 
instances where we did not impute the missing values for long-term care insurance coverage: (1) in 
countries where long-term care insurance was not implemented, and (2) in countries where it was 
implemented, there were study waves prior to its introduction, during which insurance coverage data 
were not applicable. 
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Table S1. Percentage of individuals receiving no help with ADL/IADL at end-of-life, by the type 
of carers. 

 No care for any 
care 

No care for 
formal care 

No care for 
informal care 

ADL/IADL    
United States 11.14 53.98 24.29 

(10.30, 11.99) (52.63, 55.32) (23.13, 25.44) 
Western Europe 18.42 41.73 48.15 
 (17.24, 19.59) (40.23, 43.22) (46.63, 49.67) 
Central and 
Eastern Europe 

25.82 76.52 38.38 
(24.83, 26.81) (75.56, 77.47) (37.28, 39.47) 

South Korea 12.89 66.21 33.24 
 (11.16, 14.63) (63.75, 68.65) (30.80, 35.68) 
Mexico 8.16 95.56 9.81 
 (7.05, 9.26) (94.73, 96.39) (8.61, 11.00) 
China 1.55  97.94  2.06 
 (0, 3.28) (95.94, 99.94) (0.06, 4.06) 
ADL   
United States 17.71 55.34 37.17 

(16.70, 18.77) (53.98, 56.68) (35.86, 38.48)  
Western Europe 31.90 46.06 63.55 
 (29.87, 33.92) (43.89, 48.22) (61.46, 65.64) 
Central and 
Eastern Europe 

39.82 79.25 52.12 
(38.31, 41.33) (77.99, 80.50) (50.58, 53.66) 

South Korea 15.96 67.80 38.26 
 (14.10, 17.96) (65.32, 70.22) (35.73, 40.83) 
Mexico 13.99 95.86 16.10 
 (12.62, 15.45) (94.98, 96.62) (14.64, 17.65) 
China 18.34 97.94 19.07 
 (15.37, 21.63) (94.81, 99.44) (13.80, 25.32) 
IADL   
United States 33.28 84.97 38.66 

(32.01, 34.56) (83.98, 85.68) (37.34, 39.99) 
Western Europe 26.85 49.93 54.63 
 (24.93, 28.77) (47.76, 52.10) (52.47, 56.79) 
Central and 
Eastern Europe 

31.99 78.45 44.63 
(30.55, 33.43) (77.18, 79.72) (43.10, 46.17) 

South Korea 40.42 80.56 59.86 
 (37.87, 43.01) (78.41, 82.58) (57.27, 62.41) 
Mexico 59.51 99.03 60.06 
 (57.50, 61.50) (98.54, 99.38) (58.05, 62.04) 
China 10.82 98.45 11.34 
 (6.83, 16.07) (95.55, 99.68) (7.24, 16.67) 

Notes: The cells show the percentage of individuals receiving no help with ADL/IADL at the end of 
life, by type of carer. Corresponding 95% confidence intervals are presented in parentheses. ADL, 
activities of daily living. IADL, instrumental activities of daily living. No care for ADL/IADL indicates 
the rate of receiving no assistance with any ADL or IADL tasks among those who reported at least one 
ADL or IADL limitation. No care for ADL specifically refers to the rate of receiving no help with any 
ADL tasks among those who reported at least one ADL limitation. Similarly, no care for IADL refers to 
the rate of receiving no help with any IADL tasks among those who reported at least one IADL 
limitation. Data from the Health and Retirement Study (HRS, 2010-2020, n =5,295) in the U.S., the 
Survey of Health, Ageing and Retirement in Europe (SHARE, 2010-2021, n=11,711) in Europe, the 
Korean Longitudinal Study of Aging (KLoSA, 2010-2018, n=1,435) in South Korea, Mexican Health 
and Aging Study (MHAS, 2012-2021, n=2,366) in Mexico, and the China Health and Retirement 
Longitudinal Study (CHARLS, 2013 and 2020, n=616) were used to construct the estimates. “−” 
denotes not applicable.  
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Table S2. Percentage of individuals receiving informal help with ADL/IADL at end-of-life, by the 
type of carers. 

Country 
Informal care receipt 
for ADL/IADL 

Type of informal carers   
Spouse Children Relatives Non-relatives 

United States 75.71 
(74.56, 76.87) 

24.65  
(23.49, 25.81) 

53.31  
(51.97, 54.66) 

9.16  
(8.38, 9.94) 

19.51  
(18.44, 20.58) 

Western Europe 51.85 
(50.33, 53.37) 

14.20 
(13.14, 15.26) 

32.85 
(31.43, 34.28) 

4.77 
(4.13, 5.42) 

8.56 
(7.71, 9.41) 

Central and 
Eastern Europe 

61.62 
(60.53, 62.72) 

16.06 
(15.23, 16.89) 

4.58 
(4.46, 4.69) 

4.80 
(4.32, 5.28) 

6.99 
(6.41, 7.56) 

South Korea 66.76 
(64.32, 69.20) 

30.31 
(27.94, 32.69) 

39.65 
(37.12, 42.18) 

2.58 
(1.76, 3.34) 

5.64 
(4.45, 6.84) 

Mexico 90.19 
(89, 91.39) 

16.36 
(14.87, 17.85) 

76.33 
(74.62, 78.04) 

6.47 
(5.48, 7.46) 

7.27 
(6.22, 8.32) 

China 97.94 
(95.94, 99.94) 

40.42 
(36.55, 44.30) 

25.49 
(22.05, 28.93) 

2.11 
(0.98, 3.25) 

1.30 
(0.40, 2.19) 

 Informal care receipt 
for ADL 

    

United States 62.83 
(61.52, 64.14)  

19.60 
(18.53, 20.67) 

42.63 
(41.29, 43.96) 

6.59 
(5.92, 7.26) 

16.56 
(15.56, 17.56) 

Western Europe 44.04 
(42.79, 45.30) 

10.93 
(10.15, 11.72) 

31.40 
(30.23, 32.56) 

3.52 
(3.06, 3.99) 

5.20 
(4.64, 5.76) 

Central and 
Eastern Europe 

47.88 
(46.34, 49.42) 

11.51 
(10.52, 12.49) 

35.58 
(34.10, 37.06) 

3.77 
(3.18, 4.36) 

5.03 
(4.36, 5.71) 

South Korea 61.74 
(59.17, 64.27) 

27.25 
(24.94, 29.55) 

36.24 
(33.75, 38.72) 

2.23 
(1.47, 3.00) 

5.30 
(4.14, 6.45) 

Mexico 83.90 
(82.35, 85.36) 

13.65 
(12.27, 15.04) 

70.92 
(69.09, 72.75) 

5.96 
(5.01, 6.91) 

3.51 
(2.77, 4.25) 

China 80.93 
(74.68, 86.20) 

33.51 
(26.86, 40.15) 

65.98 
(58.31, 72.65) 

3.09 
(0.66, 5.53) 

1.55 
(0, 0.33) 

 Informal care receipt 
for IADL 

    

United States 61.34 
(60.01, 62.66) 

19.32 
(18.26, 20.38) 

40.79 
(39.47, 42.12) 

5.80 
(5.17, 6.43) 

10.25 
(9.44, 11.07) 

Western Europe 45.37 
(47.53, 43.21) 

11.76 
(10.36, 13.16) 

29.25 
(27.28, 31.22) 

3.63 
(2.81, 4.44) 

6.81 
(5.72, 7.90) 

Central and 
Eastern Europe 

55.37 
(53.83, 56.90) 

13.07 
(12.03, 14.11) 

41.66 
(40.13, 43.18) 

4.09 
(3.48, 4.70) 

6.00 
(5.27, 6.73) 

South Korea 40.14 
(37.59, 42.73) 

17.42 
(15.46, 19.38) 

19.23 
(17.19, 21.27) 

0.98 
(0.47, 1.48) 

2.51 
(1.70, 3.32) 

Mexico 39.94 
(37.96, 41.95) 

5.67 
(4.73, 6.59) 

33.14 
(31.24, 35.03) 

1.82 
(1.28, 2.36) 

5.20 
(4.30, 6.09) 

China 88.66 
(83.33, 92.76) 

40.72 
(33.81, 47.64) 

68.56 
(62.02, 75.09) 

4.64 
(1.68, 7.60) 

2.58 
(0.35, 4.81) 

Notes: The cells show the percentage of individuals receiving informal help with ADL/IADL at end-of-
life, by the type of carers. Corresponding 95% confidence intervals are presented in parentheses. ADL, 
activities of daily living. IADL, instrumental activities of daily living. Informal care receipt for 
ADL/IADL indicates the rate of receiving assistance with any ADL or IADL tasks from informal 
caregivers among those who reported at least one ADL or IADL limitation. Informal care receipt for 
ADL specifically refers to the rate of receiving help with any ADL tasks from informal caregivers 
among those who reported at least one ADL limitation. Similarly, informal care receipt for IADL refers 
to the rate of receiving help with any IADL tasks from informal caregivers among those who reported 
at least one IADL limitation. Data from the Health and Retirement Study (HRS, 2010-2020, n =5,295) 
in the U.S., the Survey of Health, Ageing and Retirement in Europe (SHARE, 2010-2021, n=11,711) in 
Europe, the Korean Longitudinal Study of Aging (KLoSA, 2010-2018, n=1,435) in South Korea, 
Mexican Health and Aging Study (MHAS, 2012-2021, n=2,366) in Mexico, and the China Health and 
Retirement Longitudinal Study (CHARLS, 2013 and 2020, n=616) were used to construct the 
estimates. “−” denotes not applicable.  
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Table S3 presents the proportion of older adults receiving assistance with each task related to ADL and 
IADL at the end of life. As SHARE, KLoSA, and MHAS did not inquire about care received for 
specific ADL/IADL tasks, the proportions for each task in Table S1 are presented only for the United 
States and China. In the United States and China, unmet care across different ADL domains followed a 
relatively similar pattern. Across all three regions, bathing had the lowest rate of unmet care, whereas 
eating had the highest. However, cross-country differences were observed in the IADL domains. The 
United States showed consistently high levels of unmet care across all IADL tasks (over 60%), whereas 
in China, unmet care for tasks such as preparing a hot meal and grocery shopping was relatively lower 
(29–32%). Based on these findings, we hypothesize that in European countries, South Korea, and 
Mexico, unmet care for each ADL domain may follow a similar pattern to that observed in other study 
regions, while disparities in IADL domains may be less pronounced. Nevertheless, the absence of 
domain-specific data in SHARE, KLoSA, and MHAS could limit our ability to identify variations in 
unmet care for IADL tasks when comparing findings across datasets, which warrants further 
verification using datasets that include domain-specific measures. 
 
Table S3. Proportion of older adults receiving no help with each activity of daily living and 
instrumental activity of daily living at the end of life, by country/area. 

 Activities of daily living    
Region Dressing Bathing Eating Getting in and out of bed Using the toilet 
U.S.A 52.84 50.80 67.72 58.36 60.17 
 (51.50, 54.19) (49.46, 52.15) (66.46, 68.98) (57.03, 59.68) (58.85, 61.49) 
China 44.64 29.55 52.27 43.51 41.23 
 (40.72, 48.57) (25.94, 33.15) (48.33, 56.22) (39.59, 47.42) (37.35, 45.12) 
 Instrumental activities of daily living    
 Preparing a hot meal Grocery shopping Using the phone Taking medications  
U.S.A 69.20 70.42 67.01 62.66  
 (67.95, 70.44) (69.20, 71.65) (65.74, 68.27) (61.36, 63.97)  
China 29.22 32.31 62.66 64.12  
 (25.63, 32.81) (28.61, 36.00) (58.84, 66.48) (60.34, 67.91)  

Notes: Data from the Health and Retirement Study (HRS, 2010-2020, n =5,295) in the U.S. and the 
China Health and Retirement Longitudinal Study (CHARLS, 2013 and 2020, n=616) were used to 
construct the estimates. SHARE, KLoSA, and MHAS did not ask for the care receipt for each domain 
of their ADL and IADL limitations. 
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Table S4. Factors associated with unmet care needs for ADL/IADL limitations at the end of life, 
by country/region. 

 United States Western Europe CEE South Korea Mexico China 
 OR (95%CI)      
Any care       
Place of death (Ref: other locations)       
Died in nursing homes/hospice/hospital 0.27*** 0.81 0.73*** 0.58** 1.42* 0.85 
 (0.18 - 0.38) (0.65 - 1.01) (0.64 - 0.83) (0.40 - 0.84) (1.03 - 1.94) (0.23, 3.18) 

Urban/rural residence before death (Ref: urban areas)      
Rural areas 1.21 0.77* 1.03 1.16 1.19 1.23 
 (0.92 - 1.59) (0.63 - 0.95) (0.90 - 1.18) (0.79 - 1.69) (0.84 - 1.69) (0.48, 3.17) 

Marital status (Ref: not having a partner)       
Married or cohabiting 1.26 1.84*** 1.32*** 0.69 0.62** 1.00 
 (0.92 - 1.72) (1.45 - 2.32) (1.15 - 1.53) (0.45 - 1.05) (0.44 - 0.87) (0.42, 2.39) 

Having children (Ref: no)       
  Yes 0.89 0.69* 0.60*** 0.61 1.17 0.30 
 (0.54 - 1.46) (0.50 - 0.94) (0.49 - 0.73) (0.24 - 1.57) (0.61 - 2.27) (0.05, 1.93) 
Income level (Ref: lower income)       
Higher income - 1.32* 0.94 0.71 - 1.22 
  (1.07 - 1.63) (0.83 - 1.07) (0.47, 1.10)  (0.56, 2.67) 

Covered by long-term care insurance (Ref: no)      
Yes 1.03 0.81 1.02 - - - 
 (0.68 - 1.56) (0.64 - 1.03) (0.87 - 1.19)    

Controls Yes Yes Yes Yes Yes Yes 
Informal care       
Place of death (Ref: other locations      
Died in nursing homes/hospice/hospital 1.94*** 1.37*** 1.11 1.30 1.45* - 
 (1.63 - 2.31) (1.15 - 1.63) (0.99 - 1.24) (0.96 - 1.76) (1.08 - 1.94)  

Urban/rural residence before death (Ref: urban areas)      
Rural areas 1.06 1.04 1.29*** 1.35* 1.18 1.79 
 (0.91 - 1.23) (0.89 - 1.22) (1.14 - 1.46) (1.03 - 1.76) (0.85 - 1.63) (0.07 - 45.98) 

Marital status (Ref: not having a partner)       
Married or cohabiting 0.70*** 1.18 1.09 0.55*** 0.65** 1.81 
 (0.59 - 0.83) (0.995 - 1.40) (0.95 - 1.24) (0.41 - 0.75) (0.47 - 0.88) (0.07 - 44.24) 

Having children (Ref: no)       
  Yes 0.56*** 0.54*** 0.41*** 0.42* 0.81 - 
 (0.43 - 0.73) (0.42 - 0.69) (0.34 - 0.49) (0.20 - 0.86) (0.47 - 1.41)  
Income level (Ref: lower income)       
Higher income - 1.08 0.84** 0.76 - 0.95 
  (0.93 - 1.26) (0.75 - 0.94) (0.56, 1.02)  (0.67, 1.36) 

Covered by long-term care insurance (Ref: no)      
Yes 1.01 0.85 1.13 - - - 
 (0.80 - 1.26) (0.71 - 1.01) (0.99 - 1.29)    

Controls Yes Yes Yes Yes Yes Yes 
Formal care       
Place of death (Ref: other locations      
Died in nursing homes/hospice/hospital 0.27*** 0.66*** 0.48*** 0.34*** 0.94 0.21 
 (0.24 - 0.31) (0.55 - 0.79) (0.42 - 0.55) (0.24 - 0.49) (0.62 - 1.42) (0.02 - 2.79) 

Urban/rural residence before death (Ref: urban areas      
Rural areas 1.03 0.69*** 0.60*** 0.61*** 0.63 0.22 
 (0.91 - 1.17) (0.59 - 0.82) (0.51 - 0.70) (0.46 - 0.80) (0.38 - 1.05) (0.02 - 2.08) 

Marital status (Ref: not having a partner)       
Married or cohabiting 1.62*** 1.69*** 1.52*** 1.25 1.18 0.46 
 (1.41 - 1.87) (1.42 - 2.02) (1.31 - 1.77) (0.93 - 1.69) (0.75 - 1.88) (0.03 - 6.75) 

Having children (Ref: no)       
  Yes 1.09 0.99 1.58*** 2.06 2.14* - 
 (0.86 - 1.38) (0.77 - 1.28) (1.28 - 1.95) (0.98 - 4.35) (1.15 - 4.00)  
Income level (Ref: lower income)       
Higher income - 0.99 1.04 0.83 - 0.95 
  (0.84 - 1.16) (0.91 - 1.19) (0.62, 1.10)  (0.67, 1.36) 

Covered by long-term care insurance (Ref: no)      
Yes 0.91 1.05 0.82** - - - 
 (0.76 - 1.10) (0.88 - 1.26) (0.70 - 0.95)    

Controls Yes Yes Yes Yes Yes Yes 
Notes: ADL, activities of daily living. IADL, instrumental activities of daily living. Odds ratios (ORs) 
and their 95% confidence intervals (CIs) were estimated using logistic regression. Three dichotomized 
outcomes were examined: receiving no care for ADL/IADL limitations (upper panel), receiving no 
formal care for ADL/IADL limitations (middle panel), and receiving no informal care for ADL/IADL 
limitations (lower panel). The ‘income' variable is only available in the European, South Korean, and 
Chinese samples. The variable “having long-term care insurance” was available only in the U.S. and 
European samples. The model controlled for age, sex, education level, marital status, urban/rural 
residence, having children, place of death, number of chronic diseases, and year of death. For the U.S. 
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and China samples, we further controlled for the extent of activity limitations; similarly, this variable 
was not included for other countries due to data unavailability. P values are reported in the Source Data 
File. *** p < 0.001; **p < 0.01; * p < 0.05. Data from the Health and Retirement Study (HRS, 2010-
2020, n =5,295) in the U.S., the Survey of Health, Ageing and Retirement in Europe (SHARE, 2010-
2021, n=11,711) in Europe, the Korean Longitudinal Study of Aging (KLoSA, 2010-2018, n=1,435) in 
South Korea, Mexican Health and Aging Study (MHAS, 2012-2021, n=2,366) in Mexico, and the 
China Health and Retirement Longitudinal Study (CHARLS, 2013 and 2020, n=616) were used to 
construct the estimates. For each country/region, deceased individuals (age 65+) were included if they 
had reported at least one ADL or IADL limitation and died between 2010 and 2021. “-” means not 
applicable. Owing to the relatively small sample size in the Chinese sample, some odds ratio estimates 
for certain factors could not be calculated. 
 
Table S5. Factors associated with unmet care needs for ADL limitations at the end of life, by 
country/region. 

 United States Western Europe CEE South Korea Mexico China 
 OR (95%CI)      
Any care       
Place of death (Ref: other locations)       
Died in nursing homes/hospice/hospital 0.87 0.84 0.78** 0.59** 1.50** 1.75 
 (0.72 – 1.04) (0.65 - 1.09) (0.68 - 0.90) (0.42 - 0.83) (1.17 - 1.91) (0.91, 3.38) 

Urban/rural residence before death (Ref: urban areas)      
Rural areas 0.92 0.76* 1.05 1.28 1.14 0.60 
 (0.77 - 1.10) (0.60 - 0.96) (0.90 - 1.23) (0.90 - 1.81) (0.87 - 1.49) (0.33, 1.11) 

Marital status (Ref: not having a partner)       
Married or cohabiting 1.16 1.24 1.16 0.72 0.60*** 0.83 
 (0.95- 1.42) (0.96 - 1.62) (0.98 - 1.36) (0.49 - 1.05) (0.46 - 0.78) (0.51, 1.36) 

Having children (Ref: no)       
  Yes 0.68* 0.60** 0.71** 0.76 1.22 0.19** 
 (0.48 - 0.97) (0.43 - 0.84) (0.56 - 0.90) (0.31 - 1.82) (0.72 - 2.06) (0.07, 0.61) 
Income level (Ref: lower income)       
Higher income - 1.14 0.96 0.68 - 1.50 
  (0.90 - 1.44) (0.83 - 1.11) (0.46, 1.00)  (0.95, 2.36) 

Covered by long-term care insurance (Ref: no)      
Yes 0.85 0.85 0.96 - - - 
 (0.64 - 1.12) (0.64 - 1.12) (0.81 - 1.14)    

Controls Yes Yes Yes Yes Yes Yes 
Informal care       
Place of death (Ref: other locations      
Died in nursing homes/hospice/hospital 2.60*** 1.39* 1.11 1.33 1.50** 0.62 
 (2.26 - 3.00) (1.08 - 1.78) (0.96 - 1.28) (0.998 - 1.79) (1.19 - 1.89) (0.12 - 3.26) 

Urban/rural residence before death (Ref: urban areas)      
Rural areas 0.98 0.96 1.20* 1.52** 1.14 1.25 
 (0.86 - 1.11) (0.76 - 1.20) (1.03 - 1.40) (1.17 - 1.97) (0.88 - 1.47) (0.34 - 4.56) 

Marital status (Ref: not having a partner)       
Married or cohabiting 0.78** 1.12 0.93 0.59*** 0.62*** 1.09 
 (0.68 - 0.91) (0.87 - 1.43) (0.80 - 1.09) (0.45 - 0.79) (0.48 - 0.80) (0.34 - 3.54) 

Having children (Ref: no)       
  Yes 0.56*** 0.64* 0.56*** 0.42* 0.98 - 
 (0.44 - 0.71) (0.45 - 0.90) (0.43 - 0.71) (0.20 - 0.89) (0.62 - 1.55)  
Income level (Ref: lower income)       
Higher income - 0.94 0.84* 0.74* - 0.95 
  (0.75 - 1.17) (0.73 - 0.97) (0.56, 0.98)  (0.67, 1.36) 

Covered by long-term care insurance (Ref: no)      
Yes 0.97 0.78 1.07 - - - 
 (0.80 - 1.18) (0.60 - 1.01) (0.90 - 1.26)    

Controls Yes Yes Yes Yes Yes Yes 
Formal care       
Place of death (Ref: other locations      
Died in nursing homes/hospice/hospital 0.27*** 0.64** 0.45*** 0.37*** 0.93 0.16 
 (0.23 - 0.31) (0.50 - 0.83) (0.37 - 0.54) (0.26 - 0.52) (0.60 - 1.42) (0.01 - 2.64) 

Urban/rural residence before death (Ref: urban areas      
Rural areas 1.01 0.74* 0.68*** 0.64** 0.65 0.29 
 (0.89 - 1.15) (0.59 - 0.93) (0.55 - 0.84) (0.48 - 0.84) (0.38 - 1.10) (0.03 - 2.90) 

Marital status (Ref: not having a partner)       
Married or cohabiting 1.53*** 1.34* 1.63*** 1.29 1.24 0.40 
 (1.32 - 1.76) (1.04 - 1.71) (1.33 - 2.00) (0.95 - 1.74) (0.77 - 2.01) (0.02 - 6.81) 

Having children (Ref: no)       
  Yes 1.09 0.75 1.24 2.22* 1.86 - 
 (0.85 - 1.38) (0.53 - 1.04) (0.94 - 1.64) (1.06 - 4.68) (0.95 - 3.62)  
Income level (Ref: lower income)       
Higher income - 1.14 1.13 0.85 - 0.95 
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  (0.91 - 1.42) (0.94 - 1.35) (0.64, 1.14)  (0.67, 1.36) 
Covered by long-term care insurance (Ref: no)      

Yes 0.91 1.01 0.81* - - - 
 (0.75 - 1.10) (0.77 - 1.32) (0.66 - 0.99)    

Controls Yes Yes Yes Yes Yes Yes 
Notes: ADL, activities of daily living. Odds ratios (ORs) and their 95% confidence intervals (CIs) were 
estimated using logistic regression. Three dichotomized outcomes were examined: receiving no care 
for ADL limitations (upper panel), receiving no formal care for ADL limitations (middle panel), and 
receiving no informal care for ADL limitations (lower panel). The ‘income' variable is only available in 
the European, South Korean, and Chinese samples. The variable “having long-term care insurance” 
was available only in the U.S. and European samples. The model controlled for age, sex, education 
level, marital status, urban/rural residence, having children, place of death, number of chronic diseases, 
and year of death. For the U.S. and China samples, we further controlled for the extent of activity 
limitations; similarly, this variable was not included for other countries due to data unavailability. P 
values are reported in the Source Data File. *** p < 0.001; **p < 0.01; * p < 0.05. Data from the 
Health and Retirement Study (HRS, 2010-2020, n =5,295) in the U.S., the Survey of Health, Ageing 
and Retirement in Europe (SHARE, 2010-2021, n=11,711) in Europe, the Korean Longitudinal Study 
of Aging (KLoSA, 2010-2018, n=1,435) in South Korea, Mexican Health and Aging Study (MHAS, 
2012-2021, n=2,366) in Mexico, and the China Health and Retirement Longitudinal Study (CHARLS, 
2013 and 2020, n=616) were used to construct the estimates. For each country/region, deceased 
individuals (age 65+) were included if they had reported at least one ADL or IADL limitation and died 
between 2010 and 2021. “-” means not applicable. Owing to the relatively small sample size in the 
Chinese sample, some odds ratio estimates for certain factors could not be calculated. 
 
Table S6. Factors associated with unmet care needs for IADL limitations at the end of life, by 
country/region. 

 United States Western Europe CEE South Korea Mexico China 
 OR (95%CI)      
Any care       
Place of death (Ref: other locations)       
Died in nursing homes/hospice/hospital 1.06 1.04 0.72*** 0.61** 1.86** 1.27 
 (0.79 - 1.41) (0.78 - 1.38) (0.62 - 0.84) (0.46 - 0.81) (1.25 - 2.76) (0.64, 2.55) 

Urban/rural residence before death (Ref: urban areas)      
Rural areas 1.02 0.77* 1.17 1.00 0.82 1.04 
 (0.82 - 1.26) (0.60 - 0.99) (0.99 - 1.37) (0.78 - 1.29) (0.54 - 1.24) (0.58, 1.89) 

Marital status (Ref: not having a partner)       
Married or cohabiting 0.73* 2.01*** 1.37*** 0.77 1.49 1.30 
 (0.57 - 0.94) (1.52 - 2.68) (1.15 - 1.62) (0.57 - 1.03) (0.98 - 2.26) (0.76, 2.22) 

Having children (Ref: no)       
  Yes 0.95 0.46*** 0.57*** 0.95 0.96 0.67 
 (0.65 - 1.41) (0.32 - 0.66) (0.44 - 0.72) (0.44 - 2.05) (0.43 - 2.15) (0.17, 2.72) 
Income level (Ref: lower income)       
Higher income - 1.05 1.03 0.97 - 1.11 
  (0.81 - 1.35) (0.89 - 1.20) (0.74, 1.28)  (0.69, 1.79) 

Covered by long-term care insurance (Ref: no)      
Yes 0.92 0.73* 1.03 - - - 
 (0.67 - 1.26) (0.53 - 0.997) (0.86 - 1.24)    

Controls Yes Yes Yes Yes Yes Yes 
Informal care       
Place of death (Ref: other locations      
Died in nursing homes/hospice/hospital 1.32** 1.42** 1.07 1.11 1.66** 0.01 
 (1.07 - 1.63) (1.11 - 1.82) (0.93 - 1.23) (0.84 - 1.47) (1.14 - 2.43) (0.00003 - 

1.52) 
Urban/rural residence before death (Ref: urban areas)      
Rural areas 1.01 1.04 1.31** 1.24 0.91 1.98 
 (0.85 - 1.20) (0.83 - 1.30) (1.12 - 1.52) (0.97 - 1.58) (0.61 - 1.37) (0.05 - 79.96) 

Marital status (Ref: not having a partner)       
Married or cohabiting 0.68*** 1.52** 1.14 0.71* 1.37 1.71 
 (0.56 - 0.82) (1.19 - 1.94) (0.97 - 1.33) (0.53 - 0.94) (0.92 - 2.06) (0.04 - 72.69) 

Having children (Ref: no)       
  Yes 0.72* 0.49*** 0.45*** 0.42* 0.82 - 
 (0.53 - 0.99) (0.35 - 0.69) (0.35 - 0.57) (0.18 - 0.97) (0.38 - 1.77)  
Income level (Ref: lower income)       
Higher income - 0.89 0.85* 1.00 - 0.97 
  (0.71 - 1.10) (0.74 - 0.98) (0.76, 1.31)  (0.74, 1.28) 

Covered by long-term care insurance (Ref: no)      
Yes 1.03 0.77* 1.15 - - - 
 (0.80 - 1.33) (0.60 - 0.996) (0.97 - 1.36)    

Controls Yes Yes Yes Yes Yes Yes 
Formal care       
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Place of death (Ref: other locations)      
Died in nursing homes/hospice/hospital 0.55*** 0.74* 0.45*** 0.29*** 1.62 - 
 (0.45 - 0.67) (0.57 - 0.95) (0.37 - 0.55) (0.18 - 0.47) (0.64 - 4.10)  

Urban/rural residence before death (Ref: urban areas)      
Rural areas 0.97 0.66*** 0.69*** 0.68* 0.33 0.53 
 (0.83 - 1.14) (0.53 - 0.84) (0.56 - 0.84) (0.49 - 0.96) (0.09 - 1.11) (0.03 - 10.92) 

Marital status (Ref: not having a partner)       
Married or cohabiting 1.60*** 1.70*** 1.50*** 1.19 1.16 0.20 
 (1.31 - 1.95) (1.33 - 2.17) (1.23 - 1.84) (0.83 - 1.69) (0.41 - 3.23) (0.01 - 7.45) 

Having children (Ref: no)       
  Yes 1.12 0.62** 1.44** 2.13 3.47* - 
 (0.83 - 1.51) (0.44 - 0.86) (0.10 - 1.89) (0.98 - 4.63) (1.07 - 11.25)  
Income level (Ref: lower income)       
Higher income - 1.14 1.17 0.95 - 0.95 
  (0.91 - 1.43) (0.98 - 1.40) (0.67, 1.36)  (0.67, 1.36) 

Covered by long-term care insurance (Ref: no)      
Yes 0.90 0.88 0.81* - - - 
  (0.71 - 1.13) (0.68 - 1.16) (0.67 - 0.99)    

Controls Yes Yes Yes Yes Yes Yes 
Notes: IADL, instrumental activities of daily living. Odds ratios (ORs) and their 95% confidence 
intervals (CIs) were estimated using logistic regression. Three dichotomized outcomes were examined: 
receiving no care for IADL limitations (upper panel), receiving no formal care for IADL limitations 
(middle panel), and receiving no informal care for IADL limitations (lower panel). The ‘income' 
variable is only available in the European, South Korean, and Chinese samples. The variable “having 
long-term care insurance” was available only in the U.S. and European samples. The model controlled 
for age, sex, education level, marital status, urban/rural residence, having children, place of death, 
number of chronic diseases, and year of death. For the U.S. and China samples, we further controlled 
for the extent of activity limitations; similarly, this variable was not included for other countries due to 
data unavailability. P values are reported in the Source Data File. *** p < 0.001; **p < 0.01; * p < 0.05. 
Data from the Health and Retirement Study (HRS, 2010-2020, n =5,295) in the U.S., the Survey of 
Health, Ageing and Retirement in Europe (SHARE, 2010-2021, n=11,711) in Europe, the Korean 
Longitudinal Study of Aging (KLoSA, 2010-2018, n=1,435) in South Korea, Mexican Health and 
Aging Study (MHAS, 2012-2021, n=2,366) in Mexico, and the China Health and Retirement 
Longitudinal Study (CHARLS, 2013 and 2020, n=616) were used to construct the estimates. For each 
country/region, deceased individuals (age 65+) were included if they had reported at least one ADL or 
IADL limitation and died between 2010 and 2021. “-” means not applicable. Owing to the relatively 
small sample size in the Chinese sample, some odds ratio estimates for certain factors could not be 
calculated. 
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Table S7 presents the results examining the association between place of death and unmet care for ADL/IADL limitations at the end of life. Death at institutions was 
associated with a lower likelihood of overall unmet care for ADL/IADL in Central and Eastern Europe and South Korea, but a lower likelihood of receiving such care in 
Mexico. 
 
Table S7. The association between death at institutions and unmet care for activity limitations at the end of life. 

 No care for ADL/IADL   No care for ADL   No care for IADL  
 Any care Informal care Formal care  Any care Informal care Formal care  Any care Informal care Formal care 
Region OR (95%CI, Ref: death at other locations)        
U.S. 0.27*** 1.94*** 0.27***  0.87 2.60*** 0.27***  1.06 1.32** 0.55*** 

(0.18 - 0.38) (1.63 - 2.31) (0.24 - 0.31)  (0.72 – 1.04) (2.26 - 3.00) (0.23 - 0.31)  (0.79 - 1.41) (1.07 - 1.63) (0.45 - 0.67) 
Western Europe 0.81 1.37*** 0.66***  0.84 1.39* 0.64**  1.04 1.42** 0.74* 
 (0.65 - 1.01) (1.15 - 1.63) (0.55 - 0.79)  (0.65 - 1.09) (1.08 - 1.78) (0.50 - 0.83)  (0.78 - 1.38) (1.11 - 1.82) (0.57 - 0.95) 
Central and 
Eastern Europe 

0.73*** 1.11 0.48***  0.78** 1.11 0.45***  0.72*** 1.07 0.45*** 
(0.64 - 0.83) (0.99 - 1.24) (0.42 - 0.55)  (0.68 - 0.90) (0.96 - 1.28) (0.37 - 0.54)  (0.62 - 0.84) (0.93 - 1.23) (0.37 - 0.55) 

South Korea 0.58** 1.30 0.34***  0.59** 1.33 0.37***  0.61** 1.11 0.29*** 
(0.40 - 0.84) (0.96 - 1.76) (0.24 - 0.49)  (0.42 - 0.83) (0.998 - 1.79) (0.26 - 0.52)  (0.46 - 0.81) (0.84 - 1.47) (0.18 - 0.47) 

Mexico 1.42* 1.45* 0.94  1.50** 1.50** 0.93  1.86** 1.66** 1.62 
 (1.03 - 1.94) (1.08 - 1.94) (0.62 - 1.42)  (1.17 - 1.91) (1.19 - 1.89) (0.60 - 1.42)  (1.25 - 2.76) (1.14 - 2.43) (0.64 - 4.10) 
China 0.85 - 0.21  1.75 0.62 0.16  1.27 0.01 - 
 (0.23, 3.18)  (0.02 - 2.79)  (0.91, 3.38) (0.12 - 3.26) (0.01 - 2.64)  (0.64, 2.55) (0.00003 - 1.52)  

Notes: ADL, activities of daily living. IADL, instrumental activities of daily living. The odds ratios (ORs) and their 95% confidence intervals (CIs) were estimated from 
logistic regression, with and the place of death as the predictor and nine dichotomized variables (receiving no care for ADL/IADL, receiving no formal care for ADL/IADL, 
receiving no informal care for ADL/IADL; receiving no care for ADL, receiving no formal care for ADL, receiving no informal care for ADL; receiving no care for IADL, 
receiving no formal care for IADL, receiving no informal care for IADL) as the dependent variable. The model controlled for age, sex, education level, marital status, 
urban/rural residence, having children, place of death, number of chronic diseases, and year of death. For the logistic regression of the U.S. and European sample, we further 
controlled for 'having long-term care insurance'. However, we did not control for this variable in other countries, as it is not available in their datasets. For the logistic 
regression of the U.S. and China sample, we further controlled for 'the extent of activity limitations'. However, we did not control for this variable in other countries, as it is 
not available in their datasets. *** p < 0.001; **p < 0.01; * p < 0.05. Data from the Health and Retirement Study (HRS, 2010-2020, n =5,295) in the U.S., the Survey of 
Health, Ageing and Retirement in Europe (SHARE, 2010-2021, n=11,711) in Europe, the Korean Longitudinal Study of Aging (KLoSA, 2010-2018, n=1,435) in South 
Korea, Mexican Health and Aging Study (MHAS, 2012-2021, n=2,366) in Mexico, and the China Health and Retirement Longitudinal Study (CHARLS, 2013 and 2020, 
n=616) were used to construct the estimates. For each country/region, deceased individuals (age 65+) were included if they had reported at least one ADL or IADL limitation 
and died between 2010 and 2021. “-” means not applicable. 
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Table S8 presents the results examining the association between urban residence before death and unmet care for ADL/IADL limitations at the end of life. Consistent with the 
findings in Figure 3, Table S9 indicates that in Central and Eastern Europe and South Korea, rural residence before death was associated with a higher likelihood of receiving 
overall informal care for ADL/IADL limitations but a lower likelihood of receiving formal care for ADL/IADL limitations. In China, rural residence before death was linked 
to higher rates of overall unmet care for IADL. 
 
Table S8. The association between urban residence before death and unmet care for activity limitations at the end of life. 

 No care for ADL/IADL   No care for ADL   No care for IADL  
 Any care Informal care Formal care  Any care Informal care Formal care  Any care  Informal care Formal care 
Region OR (95%CI, Ref: rural residence before death)         
U.S. 1.21 1.06 1.03  0.92 0.98 1.01  1.02 1.01 0.97 

(0.92 - 1.59) (0.91 - 1.23) (0.91 - 1.17)  (0.77 - 1.10) (0.86 - 1.11) (0.89 - 1.15)  (0.82 - 1.26) (0.85 - 1.20) (0.83 - 1.14) 
Western Europe 0.77* 1.04 0.69***  0.76* 0.96 0.74*  0.77* 1.04 0.66*** 
 (0.63 - 0.95) (0.89 - 1.22) (0.59 - 0.82)  (0.60 - 0.96) (0.76 - 1.20) (0.59 - 0.93)  (0.60 - 0.99) (0.83 - 1.30) (0.53 - 0.84) 
Central and 
Eastern Europe 

1.03 1.29*** 0.60***  1.05 1.20* 0.68***  1.17 1.31** 0.69*** 
(0.90 - 1.18) (1.14 - 1.46) (0.51 - 0.70)  (0.90 - 1.23) (1.03 - 1.40) (0.55 - 0.84)  (0.99 - 1.37) (1.12 - 1.52) (0.56 - 0.84) 

South Korea 1.16 1.35* 0.61***  1.28 1.52** 0.64**  1.00 1.24 0.68* 
(0.79 - 1.69) (1.03 - 1.76) (0.46 - 0.80)  (0.90 - 1.81) (1.17 - 1.97) (0.48 - 0.84)  (0.78 - 1.29) (0.97 - 1.58) (0.49 - 0.96) 

Mexico 1.19 1.18 0.63  1.14 1.14 0.65  0.82 0.91 0.33 
 (0.84 - 1.69) (0.85 - 1.63) (0.38 - 1.05)  (0.87 - 1.49) (0.88 - 1.47) (0.38 - 1.10)  (0.54 - 1.24) (0.61 - 1.37) (0.09 - 1.11) 
China 1.23 1.79 0.22  0.60 1.25 0.29  1.04 1.98 0.53 
 (0.48, 3.17) (0.07 - 45.98) (0.02 - 2.08)  (0.33, 1.11) (0.34 - 4.56) (0.03 - 2.90)  (0.58, 1.89) (0.05 - 79.96) (0.03 - 10.92) 

Notes: The odds ratios (ORs) and their 95% confidence intervals (CIs) were estimated from logistic regression, with urban/rural residence as the predictor and nine 
dichotomized variables (receiving no care for ADL/IADL, receiving no formal care for ADL/IADL, receiving no informal care for ADL/IADL; receiving no care for ADL, 
receiving no formal care for ADL, receiving no informal care for ADL; receiving no care for IADL, receiving no formal care for IADL, receiving no informal care for IADL) 
as the dependent variable. The model controlled for age, sex, education level, marital status, urban/rural residence, having children, place of death, number of chronic 
diseases, and year of death. For the logistic regression of the U.S. and European sample, we further controlled for 'having long-term care insurance'. However, we did not 
control this variable in other countries, as it is not available in their datasets. For the logistic regression of the U.S. and China sample, we further controlled for 'the extent of 
activity limitations'. However, we did not control for this variable in other countries, as it is not available in their datasets. *** p < 0.001; **p < 0.01; * p < 0.05. ADL, 
activities of daily living. IADL, instrumental activities of daily living. Data from the Health and Retirement Study (HRS, 2010-2020, n =5,295) in the U.S., the Survey of 
Health, Ageing and Retirement in Europe (SHARE, 2010-2021, n=11,711) in Europe, the Korean Longitudinal Study of Aging (KLoSA, 2010-2018, n=1,435) in South 
Korea, Mexican Health and Aging Study (MHAS, 2012-2021, n=2,366) in Mexico, and the China Health and Retirement Longitudinal Study (CHARLS, 2013 and 2020, 
n=616) were used to construct the estimates. For each country/region, deceased individuals (age 65+) were included if they had reported at least one ADL or IADL limitation 
and died between 2010 and 2021. “-” means not applicable. 
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Table S9 shows the results of the association between marital status and end-of-life care received. Being married or cohabiting was associated with a lower likelihood of 
receiving overall ADL/IADL care in the United States and Europe but a higher likelihood of receiving informal care in South Korea. 
 
Table S9. The association between being married or cohabitating before death and unmet care for activity limitations at the end of life. 

 No care for ADL/IADL   No care for ADL   No care for IADL  
 Any care Informal care Formal care  Any care Informal care Formal care  Any care Informal care Formal care 
Region OR (95%CI, Ref: other marital status)         
U.S. 1.26 0.70*** 1.62***  1.16 0.78** 1.53***  0.73* 0.68*** 1.60*** 

(0.92 - 1.72) (0.59 - 0.83) (1.41 - 1.87)  (0.95- 1.42) (0.68 - 0.91) (1.32 - 1.76)  (0.57 - 0.94) (0.56 - 0.82) (1.31 - 1.95) 
Western Europe 1.84*** 1.18 1.69***  1.24 1.12 1.34*  2.01*** 1.52** 1.70*** 
 (1.45 - 2.32) (0.995 - 1.40) (1.42 - 2.02)  (0.96 - 1.62) (0.87 - 1.43) (1.04 - 1.71)  (1.52 - 2.68) (1.19 - 1.94) (1.33 - 2.17) 
Central and 
Eastern Europe 

1.32*** 1.09 1.52***  1.16 0.93 1.63***  1.37*** 1.14 1.50*** 
(1.15 - 1.53) (0.95 - 1.24) (1.31 - 1.77)  (0.98 - 1.36) (0.80 - 1.09) (1.33 - 2.00)  (1.15 - 1.62) (0.97 - 1.33) (1.23 - 1.84) 

South Korea 0.69 0.55*** 1.25  0.72 0.59*** 1.29  0.77 0.71* 1.19 
(0.45 - 1.05) (0.41 - 0.75) (0.93 - 1.69)  (0.49 - 1.05) (0.45 - 0.79) (0.95 - 1.74)  (0.57 - 1.03) (0.53 - 0.94) (0.83 - 1.69) 

Mexico 0.62** 0.65** 1.18  0.60*** 0.62*** 1.24  1.49 1.37 1.16 
 (0.44 - 0.87) (0.47 - 0.88) (0.75 - 1.88)  (0.46 - 0.78) (0.48 - 0.80) (0.77 - 2.01)  (0.98 - 2.26) (0.92 - 2.06) (0.41 - 3.23) 
China 1.00 1.81 0.46  0.83 1.09 0.40  1.30 1.71 0.20 
 (0.42, 2.39) (0.07 - 44.24) (0.03 - 6.75)  (0.51, 1.36) (0.34 - 3.54) (0.02 - 6.81)  (0.76, 2.22) (0.04 - 72.69) (0.01 - 7.45) 

Notes: ADL, activities of daily living. IADL, instrumental activities of daily living. The odds ratios (ORs) and their 95% confidence intervals (CIs) were estimated from 
logistic regression, with marital status as the predictor and nine dichotomized variables (receiving no care for ADL/IADL, receiving no formal care for ADL/IADL, receiving 
no informal care for ADL/IADL; receiving no care for ADL, receiving no formal care for ADL, receiving no informal care for ADL; receiving no care for IADL, receiving no 
formal care for IADL, receiving no informal care for IADL) as the dependent variable. The model controlled for age, sex, education level, marital status, urban/rural 
residence, having children, place of death, number of chronic diseases, and year of death. For the logistic regression of the U.S. and European sample, we further controlled 
for 'having long-term care insurance'. However, we did not control this variable in other countries, as it is not available in their datasets. For the logistic regression of the U.S. 
and China sample, we further controlled for 'the extent of activity limitations'. However, we did not control for this variable in other countries, as it is not available in their 
datasets. *** p < 0.001; **p < 0.01; * p < 0.05. Data from the Health and Retirement Study (HRS, 2010-2020, n =5,295) in the U.S., the Survey of Health, Ageing and 
Retirement in Europe (SHARE, 2010-2021, n=11,711) in Europe, the Korean Longitudinal Study of Aging (KLoSA, 2010-2018, n=1,435) in South Korea, Mexican Health 
and Aging Study (MHAS, 2012-2021, n=2,366) in Mexico, and the China Health and Retirement Longitudinal Study (CHARLS, 2013 and 2020, n=616) were used to 
construct the estimates. For each country/region, deceased individuals (age 65+) were included if they had reported at least one ADL or IADL limitation and died between 
2010 and 2021. “-” means not applicable. 
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Table S10 shows the results on the association between having children and unmet end-of-life care. Having children was associated with a higher likelihood of receiving 
overall ADL/IADL care in Europe. 
 
Table S10. The association between having children and unmet care for activity limitations at the end of life. 

 No care for ADL/IADL   No care for ADL   No care for IADL  
 Any care Informal care Formal care  Any care Informal care Formal care  Any care Informal care Formal care 
Region OR (95%CI, Ref: childlessness)         
U.S. 0.89 0.56*** 1.09  0.68* 0.56*** 1.09  0.95 0.72* 1.12 

(0.54 - 1.46) (0.43 - 0.73) (0.86 - 1.38)  (0.48 - 0.97) (0.44 - 0.71) (0.85 - 1.38)  (0.65 - 1.41) (0.53 - 0.99) (0.83 - 1.51) 
Western Europe 0.69* 0.54*** 0.99  0.60** 0.64* 0.75  0.46*** 0.49*** 0.62** 
 (0.50 - 0.94) (0.42 - 0.69) (0.77 - 1.28)  (0.43 - 0.84) (0.45 - 0.90) (0.53 - 1.04)  (0.32 - 0.66) (0.35 - 0.69) (0.44 - 0.86) 
Central and 
Eastern Europe 

0.60*** 0.41*** 1.58***  0.71** 0.56*** 1.24  0.57*** 0.45*** 1.44** 
(0.49 - 0.73) (0.34 - 0.49) (1.28 - 1.95)  (0.56 - 0.90) (0.43 - 0.71) (0.94 - 1.64)  (0.44 - 0.72) (0.35 - 0.57) (0.10 - 1.89) 

South Korea 0.61 0.42* 2.06  0.76 0.42* 2.22*  0.95 0.42* 2.13 
(0.24 - 1.57) (0.20 - 0.86) (0.98 - 4.35)  (0.31 - 1.82) (0.20 - 0.89) (1.06 - 4.68)  (0.44 - 2.05) (0.18 - 0.97) (0.98 - 4.63) 

Mexico 1.17 0.81 2.14*  0.19** 0.98 1.86  0.96 0.82 3.47* 
 (0.61 - 2.27) (0.47 - 1.41) (1.15 - 4.00)  (0.07, 0.61) (0.62 - 1.55) (0.95 - 3.62)  (0.43 - 2.15) (0.38 - 1.77) (1.07 - 11.25) 
China 0.30 - -  - - -  0.67 - - 
 (0.05, 1.93)        (0.17, 2.72)   

Notes: ADL, activities of daily living. IADL, instrumental activities of daily living. The odds ratios (ORs) and their 95% confidence intervals (CIs) were estimated from 
logistic regression, with having children as the predictor and nine dichotomized variables (receiving no care for ADL/IADL, receiving no formal care for ADL/IADL, 
receiving no informal care for ADL/IADL; receiving no care for ADL, receiving no formal care for ADL, receiving no informal care for ADL; receiving no care for IADL, 
receiving no formal care for IADL, receiving no informal care for IADL) as the dependent variable. The model controlled for age, sex, education level, marital status, 
urban/rural residence, having children, place of death, number of chronic diseases, and year of death. For the logistic regression of the U.S. and European sample, we further 
controlled for 'having long-term care insurance'. However, we did not control this variable in other countries, as it is not available in their datasets. For the logistic regression 
of the U.S. and China sample, we further controlled for 'the extent of activity limitations'. However, we did not control for this variable in other countries, as it is not available 
in their datasets. *** p < 0.001; **p < 0.01; * p < 0.05. Data from the Health and Retirement Study (HRS, 2010-2020, n =5,295) in the U.S., the Survey of Health, Ageing 
and Retirement in Europe (SHARE, 2010-2021, n=11,711) in Europe, the Korean Longitudinal Study of Aging (KLoSA, 2010-2018, n=1,435) in South Korea, Mexican 
Health and Aging Study (MHAS, 2012-2021, n=2,366) in Mexico, and the China Health and Retirement Longitudinal Study (CHARLS, 2013 and 2020, n=616) were used to 
construct the estimates. For each country/region, deceased individuals (age 65+) were included if they had reported at least one ADL or IADL limitation and died between 
2010 and 2021. “-” means not applicable. 
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Figure S2 presents the association between income level and unmet end-of-life care. The analysis 
indicates that in Central and Eastern Europe and South Korea, lower-income individuals experienced 
higher rates of unmet informal care for ADL limitations (Central and Eastern Europe: 55.2% vs. 50.3%, 
p<0.05; South Korea: 41.0% vs. 30.4%, p<0.05) (Figure S2.E). In contrast, a different pattern was 
observed in Western Europe, where higher-income individuals had higher rates of overall unmet care 
for ADL/IADL limitations (20.5% vs. 15.3%, p<0.05) (Figure S2.A). 
 

Figure S2. Subgroup analyses: the proportion of older adults without care for activity limitations 
at end-of-life, stratified by income level.  

Notes: Each panel displays dotted points representing the estimated proportions of individuals who did 
not receive any care, those who received no formal care, and those who received no informal care. Data 
are presented as proportions ± 1.96 × standard error (SE). The central measure (proportion) is shown at 
the top of each bar across Figure S2a-i. Group differences across these categories were evaluated using 
binary logistic regressions with two-sided statistical test. Asterisks above each bar (if present) indicate 
the significance level of income group differences: *** p < 0.001, ** p < 0.01, * p < 0.05. Income level 
was determined based on the total value of respondents’ assets, with individuals in the bottom 40% 
classified as the low-income group and the remainder as the higher-income group. WE, Western 
Europe. CEE, Central and Eastern Europe. ADL, activities of daily living. IADL, instrumental 
activities of daily living. The ‘income' variable is only available in the Survey of Health, Ageing and 
Retirement in Europe (SHARE), Korean Longitudinal Study of Aging (KLoSA) in South Korea, and 
the China Health and Retirement Longitudinal Study (CHALRS). The sample sizes were n = 4,170 in 
Western Europe, 7,541 in Central and Eastern Europe, 1,435 in South Korea, and 616 in China. 
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Table S11 shows the relationship between income level and no care for ADL/IADL limitations.  
 

Table S11. The association between higher income and unmet care for ADL/IADL limitations at the end of life. 
 No care for ADL/IADL   No care for ADL   No care for IADL  

 Any care Informal care Formal care  Any care Informal care Formal care  Any care Informal care Formal care 

Region OR (95%CI, Ref: lower income)         

Western Europe 1.32* 1.08 0.99  1.14 0.94 1.14  1.05 0.89 1.14 

 (1.07 - 1.63) (0.93 - 1.26) (0.84 - 1.16)  (0.90 - 1.44) (0.75 - 1.17) (0.91 - 1.42)  (0.81 - 1.35) (0.71 - 1.10) (0.91 - 1.43) 

Central and 

Eastern Europe 

0.94 0.84** 1.04  0.96 0.84* 1.13  1.03 0.85 1.17 

(0.83 - 1.07) (0.75 - 0.94) (0.91 - 1.19)  (0.83 - 1.11) (0.73 - 0.97) (0.94 - 1.35)  (0.89 - 1.20) (0.74 - 0.98) (0.98 - 1.40) 
South Korea 0.71 0.76 0.83  0.68 0.74* 0.85  0.97 1.00 0.95 

 (0.47, 1.10) (0.56, 1.02) (0.62, 1.10)  (0.46, 1.00) (0.56, 0.98) (0.64, 1.14)  (0.74, 1.28) (0.76, 1.31) (0.67, 1.36) 
China 1.22 0.95 0.95  1.50 0.95 0.95  1.11 0.97 0.95 

 (0.56, 2.67) (0.67, 1.36) (0.67, 1.36)  (0.95, 2.36) (0.67, 1.36) (0.67, 1.36)  (0.69, 1.79) (0.74, 1.28) (0.67, 1.36) 

Notes: ADL, activities of daily living. IADL, instrumental activities of daily living. The odds ratios (ORs) and their 95% confidence intervals (CIs) were estimated using 
logistic regression, with income level as the predictor and nine dichotomized variables (receiving no care for ADL/IADL, receiving no formal care for ADL/IADL, receiving 
no informal care for ADL/IADL; receiving no care for ADL, receiving no formal care for ADL, receiving no informal care for ADL; receiving no care for IADL, receiving no 
formal care for IADL, receiving no informal care for IADL) as the dependent variable. The model controlled for age, sex, education level, marital status, urban/rural 
residence, having children, place of death, number of chronic diseases, and year of death. *** p < 0.001; **p < 0.01; * p < 0.05. ADL, activities of daily living. IADL, 
instrumental activities of daily living. The ‘income' variable is only available in the Survey of Health, Ageing and Retirement in Europe (SHARE), Korean Longitudinal 
Study of Aging (KLoSA) in South Korea, and the China Health and Retirement Longitudinal Study (CHALRS). Therefore, the data in Table S9 were from SHARE (2010-
2021, n=11,711) in Europe, KLoSA (2010-2018, n=1,435) in South Korea, and CHARLS (2013 and 2020, n=616) in China. For each country/region, deceased individuals 
(age 65+) were included if they had reported at least one ADL or IADL limitation and died between 2010 and 2021. For the logistic regression of the China sample, we 
further controlled for 'the extent of activity limitations'. However, we did not control for this variable in European countries, as it is not available in their datasets.  
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Figure S3 highlights the disparities in the unmet care based on whether participants had long-term care insurance. The group differences in Figure S2 were analyzed using 
logistic regression, with full results available in Table S13. Participants with long-term care insurance were more likely to receive formal care for ADL and/or IADL 
limitations in Central and Eastern Europe (Figures S3.A, S3.B, S3.C) and more likely to receive care for IADL limitations in Western Europe (Figures S2.C), but no such 
trend was observed in the United States. 
 
Figure S3. Subgroup analyses: the proportion of older adults without care for activity limitations at end-of-life, stratified by having long-term care insurance.  

Notes: Each panel displays dotted points representing the estimated proportions of individuals who did not receive any care, those who received no formal care, and those 
who received no informal care. Data are presented as proportions ± 1.96 × standard error (SE). The central measure (proportion) is shown at the top of each bar across Figure 
3a-i. Group differences across these categories were evaluated using binary logistic regressions with two-sided statistical test. Asterisks above each bar (if present) indicate 
the significance level of group differences by long-term care insurance coverage: *** p < 0.001, ** p < 0.01, * p < 0.05. WE, Western Europe. CEE, Central and Eastern 
Europe. ADL, activities of daily living. IADL, instrumental activities of daily living. The ‘long-term care insurance' variable is only available in the U.S. dataset (Health and 
Retirement Study, HRS) and the European dataset (Survey of Health, Ageing and Retirement in Europe, SHARE). The sample sizes were n = 5,295 in the U.S., 4,170 in 
Western Europe, and 7,541 in Central and Eastern Europe. 
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Table S12 shows the relationship between having long-term care insurance and receiving no care for ADL/IADL limitations.  
 

Table S12. The association between having long-term care insurance and the unmet care for ADL/IADL limitations at the end of life. 
 No care for ADL/IADL   No care for ADL   No care for IADL  

 Any care Informal care Formal care  Any care Informal care Formal care  Any care Informal care Formal care 

Region OR (95%CI, Ref: no long-term care insurance)         

U.S. 1.03 1.01 0.91  0.85 0.97 0.91  0.92 1.03 0.90 

(0.68 - 1.56) (0.80 - 1.26) (0.76 - 1.10)  (0.64 - 1.12) (0.80 - 1.18) (0.75 - 1.10)  (0.67 - 1.26) (0.80 - 1.33)  (0.71 - 1.13) 

Western Europe 0.81 0.85 1.05  0.85 0.78 1.01  0.73* 0.77* 0.88 

 (0.64 - 1.03) (0.71 - 1.01) (0.88 - 1.26)  (0.64 - 1.12) (0.60 - 1.01) (0.77 - 1.32)  (0.53 - 0.997) (0.60 - 0.996) (0.68 - 1.16) 

Central and 

Eastern Europe 

1.02 1.13 0.82**  0.96 1.07 0.81*  1.03 1.15 0.81* 

(0.87 - 1.19) (0.99 - 1.29) (0.70 - 0.95)  (0.81 - 1.14) (0.90 - 1.26) (0.66 - 0.99)  (0.86 - 1.24) (0.97 - 1.36) (0.67 - 0.99) 

Notes: ADL, activities of daily living. IADL, instrumental activities of daily living. The odds ratios (ORs) and their 95% confidence intervals (CIs) were estimated using 
logistic regression, with long-term care insurance coverage as the predictor and nine dichotomized variables (receiving no care for ADL/IADL, receiving no formal care for 
ADL/IADL, receiving no informal care for ADL/IADL; receiving no care for ADL, receiving no formal care for ADL, receiving no informal care for ADL; receiving no care 
for IADL, receiving no formal care for IADL, receiving no informal care for IADL) as the dependent variable. The model controlled for age, sex, education level, marital 
status, urban/rural residence, having children, place of death, number of chronic diseases, and year of death. *** p < 0.001; **p < 0.01; * p < 0.05. ADL, activities of daily 
living. IADL, instrumental activities of daily living. The ‘long-term care insurance' variable is only available in the U.S. dataset (Health and Retirement Study, HRS, 
n=1,435) and the European dataset (Survey of Health, Ageing and Retirement in Europe, SHARE, n =5,295). Therefore, the data in this table were from the HRS (2010-2020) 
in the U.S. and the SHARE (2010-2021) in Europe. For each country/region, deceased individuals (age 65+) were included if they had reported at least one ADL or IADL 
limitation and died between 2010 and 2021. For the logistic regression of the U.S. sample, we further controlled for 'the extent of activity limitations'. However, we did not 
control for this variable in European countries, as it is not available in their datasets.  
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