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Abstract 

Objective: End-of-life care is an increasingly important topic on the healthcare agenda 

of many countries around the world. Current demographic trends indicate increasing 

demand for end-of-life care, as longevity and increased multi-morbidity is becoming more 

common. Many people at the end-of-life do not receive the desired care leading to 

suboptimal outcomes and healthcare budget inefficiencies.  

Design: Observational cohort study design. 

Setting: The United States, using data from the HRS (9,228 participants who died 

between 2002 to 2014 and 37,494 individuals surveyed biennially from 1992 to 2014); 

England, using the ELSA data (992 participants who died between 2004 to 2013); and 16 

European countries and Israel, using data from the SHARE (5,343 participants who died 

between 2006 and 2013). 

Measurements:  Logistic regression analysis was applied to examine the determinants 

of the place of death. Random-effects logistic regression analysis was used to examine 

the determinants of end-of-life planning. Finally, logistic regression analyses were 

employed to examine the racial and ethnic differences in the place of death, intensity of 

end-of-life care and the availability and the content of the end-of-life instructions. 

Results: End-of-life care and planning varies substantially across different territories and 

population groups. The financing mechanism of end-of-life care and patient 

characteristics such as age, terminal illness, cohabitation status and racial and ethnic 

background are important determinants of end-of-life care.  

Conclusions: Public support is needed to facilitate equitable access to institutional and 

formal out-of-hospital end-of-life care services. Increasing choice and lowering the cost 

burden of end-of-life care will enable individuals to receive the patient-centred care and 

reduce dependency on acute terminal care. Advance care planning is an integral part of 

good-quality end-of-life care. Attitudes to end-of-life care and planning vary across 

different patient groups. Understanding and respecting these differences is needed to 
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increase the end-of-life planning participation and improve delivery of good-quality end-

of-life care.  
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Introduction  

One of the underpinnings of a modern society is the emphasis on preserving good health 

and increasing the quality of life. Continuous advancements in the field of medicine and 

medical technology enable the delivery of high-quality care and attainment of better health 

outcomes. Despite all the progress made, death is an unavoidable part of the life cycle of 

every human being. Much of the effort is concentrated on studying why and when people 

die, while the question of how people die has not received a lot of attention (1).  

End-of-life care encompasses care for patients that are considered to be in the last stage 

of their life. The care should enable terminally ill people to live as well as possible until 

the end, and to die with dignity, while acknowledging their preferences regarding the care 

they would like to receive. Those involved in the provision of care should also support 

family and carers in the period of bereavement. Despite that, uncertainty is inherent in the 

provision of end-of-life care, and there is still a lot to be done to bridge the knowledge gap 

on how the care should be provided for diverse patient groups and how to effectively 

approach the end-of-life care planning (1-3). Usually, death is a delicate topic for both 

patients and their families, as well as for health professionals, so the discussion around 

it very often remains in the background. Failing to raise awareness and plan in advance 

for the appropriate care for a dying person leads to unnecessary suffering and unpleasant 

experience for all involved, and may also lead to suboptimal use of healthcare resources 

(1).  

End-of-life care is a part of the palliative care. According to the “Global atlas of palliative 

care”, it is estimated that every year 40 million people around the world require palliative 

care and of those, more than 50% require it at the end of their lives (4). Many developed 

countries are experiencing population ageing as a result of declining fertility and 

increased life expectancy. Nowadays majority (62%) of the 962 million people in the 

world, who are 60 years old and above, live in developing countries, and by 2050 this 

proportion is expected to increase to 80% (5). In addition, there is a growing number of 

people who are affected by some combination of frailty, coexisting chronic illnesses and 
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cognitive and physical disabilities, thus their healthcare needs become more complex and 

the support is required over an extended period. 

Cost of end-of-life care is substantial, and the majority of funds are spent on life sustaining 

and poorly coordinated care (1, 6). It is frequently quoted that in the United States (US) a 

quarter of the Medicare budget is spend on the patients who are in their last year of life 

(7). Some newer studies report that the end-of-life spending is lower than previously 

reported, suggesting that high spending is not just due to the efforts to save a life, but is 

also related to the higher prevalence of chronic conditions that are associated with lower 

life expectancy (8). Still, given current demographic trends, demand for end-of-life care 

will continue to rise, especially due to the rising number of people living with multiple 

chronic conditions (5).  

Healthcare systems are faced with a capacity and sustainability challenges regarding the 

provision of end-of-life care. Even though many countries are confronted with the similar 

issues, their approach varies. Countries differ substantially in the organization and 

provision of end-of-life care (9). This affects an individual’s end-of-life trajectory, their care 

utilization and planning activities, which is also reflected in their outcomes (3, 9). In most 

countries majority of people want to die at home, even though most deaths occur in a 

hospital (10, 11). Also, many are exposed to aggressive treatments at the end-of-life, 

sometimes advocated by their family or the treating physician, that provide limited or even 

no benefit at all in terms of survival or quality of life (3). There is a lack of research in end-

of-life care and available literature does not provide enough evidence and guidance how 

the care should be organised (12). More work is needed to understand how the end-of-

life trajectory is mediated by individual and system factors and what should be done in 

order to support people with the right care, while acknowledging their wishes and budget 

constraints. 

Recently, end-of-life care has been receiving increasing attention in the global policy 

arena. For example, in 2014 the World Health Assembly highlighted it as one of the new 

global policy priorities and made the argument that the access to it is a human right (13). 

Despite that, not a single indicator or goal regarding end-of-life care has been included in 
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Sustainable Development Goals exemplifying the evidence gap for researchers and 

policymakers. One of the obvious, and not yet answered questions in end-of-life care 

research is about the care patients should and want to receive at the end-of-life. The 

answer is far more complex than the question itself, as it varies for different patient groups 

and different settings. The international evidence on end-of-life care is modest and only 

few studies have tried to understand and compare organisation of the end-of-life care and 

how it affects patient outcomes, focusing on a small number of countries (12-14). The 

research on end-of-life care is further complicated with ongoing concerns related to 

current-evidence base on end-of-life care such as lack of appropriate data, difficulty in 

defining and measuring the outcomes and lack of research capacity(12, 13). Additionally, 

the end-of-life research also faces ethical issues due to dealing with vulnerable people.  

The motivation for this research is to explore international perspectives of end-of-life care 

and planning, focusing on how different system and patient characteristics impact the 

end-of-life trajectory of different population groups. Further, the aim is to investigate the 

role end-of-life care planning has on someone’s end-of-life trajectory and how this is 

influenced by different patient characteristics, health status and socio-cultural 

background. This will be done by exploiting unique data sets – longitudinal studies of 

ageing that provide an opportunity to investigate different health and social aspects of 

ageing and contain an end-of-life module that collects a range of events for deceased 

individuals in their last moments of life. Following longitudinal studies will be used in the 

scope of this research: the Health and Retirement Study (HRS), the English Longitudinal 

Study of Ageing (ELSA) and the Survey of Health Aging and Retirement in Europe 

(SHARE). These longitudinal surveys together include data for 19 different countries. The 

intention is to conduct  comprehensive research in order to identify models of best practice 

in the organization and provision of care at the end-of-life and to deepen the evidence 

base for future policy design.  It is important that stakeholders involved in the organization 

and provision of end-of-life care around the world gain better insight into principles of 

good practice from successful frameworks that appropriately support terminally ill 

patients, their families and caregivers.  

The thesis is structured as follows: 
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• Chapter 1 describes the concept of end-of-life care and planning and gives the 

policy background of the thesis. Also, the chapter gives an overview of the recent 

policy developments and the most relevant literature in the field. Further, the 

section outlines key issues and the importance of research to address the end-of-

life care priorities.  

 

• Chapter 2 provides an overview of the study methods and databases used to 

conduct the research for the three original research chapters that follow. Key 

definitions are outlined to clarify the use of terms throughout the thesis. Finally, the 

chapter provides a summary of the overarching aims and objectives of this 

research.  

 

• Chapter 3 investigates international perspectives of end-of-life care, focusing on 

the end-of-life care utilization, place of death and OOP expenses in the last year 

of life.  It examines the end-of-life treatment practices and circumstances across 

the US, European countries and Israel in relation to the patient and the health and 

social system characteristics. The results document substantial variation in the 

observed outcomes and suggest that the type of financing mechanism of end-of-

life care and patient characteristics have a major impact on place of death and 

terminal care utilisation. 

 

• Chapter 4 focuses on the concept and determinants of end-of-life planning. It 

investigates the effect of individual’s chronological age and proximity to death, 

health status and socio-cultural background on the likelihood of engaging in the 

end-of-life planning activities. The findings suggest that the advance planning is 

influenced by a range of individual characteristics, with socio-cultural background 

having the largest effects.  

 

• Chapter 5 investigates patterns and determinants of the end-of-life care utilisation 

and planning among different racial and ethnic groups. Results highlight significant 

end-of-life care and planning disparities among different socio-cultural groups, with 
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minority individuals utilizing, but also inclining towards, more intensive end-of-life 

care. Additionally, minority groups are less likely to plan for their end-of-life. 

Documented disparities go beyond financial barriers to care, reflecting different 

expectations that individuals from different racial and ethnic groups have towards 

the end-of-life.  

 

• Chapter 6 gives an overview of the thesis. It discusses limitations and policy 

implications. The section describes contributions of this research to the 

international literature and provides recommendations for future developments of 

longitudinal studies and end-of-life care research initiatives. Finally, the chapter 

outlines general thesis conclusions.  
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1. Policy context and relevant literature  

Some people at the end-of-life receive excellent care, but many do not. One of the 

problems is that people are not adequately supported at the end-of-life in their community 

or by the country’s health and social care system (15). Informed by public surveys, if given 

the right support, most people prefer to die at home (16). In practice, many do not have 

that opportunity and majority is still dying in an acute setting (10, 11). For many, the 

system fails to deliver the end-of-life care people expect. This chapter outlines the 

concepts of end-of-life care and planning. It presents aspects that end-of-life care and 

planning should include, and discusses historical developments, the most relevant 

literature and recent policy developments. Finally, the section outlines key barriers to 

providing good quality care, and the importance of research to address end-of-life care 

priorities.  

1.1 Defining the end-of-life care 

Ageing is a natural process and death is an inevitable part of everyone’s life. Dying is a 

personal experience that provokes different emotions and reactions from different 

individuals and communities during their life. In the past, leading causes of death were 

infectious and parasitic diseases, accidents and childbirth, and death was usually sudden 

(17, 18). Nowadays, due to the advancements in medical technology and lifestyle 

changes people live longer, so sudden death became less common. Present causes of 

death are dominated by heart diseases, cancer and respiratory diseases which are 

associated with prolonged illness and are likely to require some form of end-of-life care 

(19). 

Defining end-of-life and end-of-life care is challenging due to inherent uncertainty about 

when the terminal phase of someone’s life starts. Both terms have prognostic implications 

and failure to identify end-of-life phase correctly may result in delays to appropriate care.   

As stated in the Introduction, end-of-life care is a subset of palliative care and includes 

treatment, care and support for dying individuals. It goes beyond management of physical 

symptoms, and should include emotional and spiritual support for a dying individual and 
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their close ones, and planning for the end-of-life (3). Dying individuals are those whose 

health is irreversibly declining and whose health cannot be fully restored, as judged by 

their treating clinicians. Palliative care, as defined by the World Health Organization 

(WHO) is “an approach that improves the quality of life of patients and their families facing 

the problem associated with life-threatening illness, through the prevention and relief of 

suffering by means of early identification and impeccable assessment and treatment of 

pain and other problems, physical, psychosocial and spiritual” (20). The palliative care 

should include the following (20): 

• Pain management and reduce the burden of illness; 

• Integration of the psychological and spiritual aspects of patient care; 

• Support to individuals to live as good as possible until death; 

• Help the family and caregivers cope with the patient’s illness and during 

bereavement; 

• Strive to enhance quality of life and, if possible, positively influence the course 

of illness; 

• Support individuals early in the disease course, coupled with other therapies 

that should prolong life. 

Both palliative and end-of-life care refer to the particular phase of life that someone is 

experiencing and have important implications for decisions regarding care (21), The 

main difference between palliative and end-of-life care is that palliation is not only for 

those who are likely to die soon (i.e. in the next 12 months) and can be administered 

alongside other treatments with curative intent. Figure 1Figure 1 shows the changing 

concept of palliative care at the end-of-life. The old concept indicated that palliative 

care was only relevant in the last few weeks of patient’s life, after exhausting every 

other available curative treatment. This concept does not align with needs of many 

dying patients, especially those who suffer from progressive illnesses over many 

years. Those patients have palliative needs alongside their curative treatment. 

Additionally, this approach provides an opportunity for patients’ families and caregivers 

to receive the required supportive care to cope with terminal disease and the loss of 

their close member.  
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Figure 1: Concepts of palliative care at the end-of-life 

 

Source: Murray et al. (2005). Illness trajectories and palliative care. BMJ, 330 (7498), 

1007-1011. (17) 

Planning in advance is an important aspect of end-of-life care and necessary to enable 

patients to achieve a “good death” (3). Advance care planning is a process of discussing 

and communicating patient’s views and preferences regarding end-of-life care, death and 

dying. It is a personalized, proactive and inclusive process among patients, family 

members and healthcare professional that may span across health, social and community 

care settings (22).  Planning should ensure patient-centred approach to care, so that care 

preferences are acknowledged and respected. End-of-life planning should be a 

continuous process and not a one-off conversation as preferences may change, 

especially when nearing death (6). 

Advance care planning is voluntary, and it can be conducted both formally and informally. 

Formal advance care planning is the process of end-of-life care planning coupled with 

appropriate legal documentation. These documents take effect when an individual is not 

capable of making informed decisions. Informal equivalent encompasses any other end-
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of-life planning activity, not necessarily certified in the form of a formal document. The 

advanced conversation can include personal preferences and wishes for the type of care, 

their values, concerns, understanding of their illness and prognosis, or naming a 

surrogate for making care decisions (23).  

End-of-life planning discussions may increase patient satisfaction, reduce decision-

making conflicts regarding care, stress and suffering for everyone involved (24). When 

an end-of-life plan is not available, the default decision is usually to treat, regardless how 

futile it may be (3). As a result, end-of-life care could be more intensive, adding additional 

distress and suffering to patients and their family members. It is important that every 

member of a society has equitable access to such services. Health professionals play a 

vital role in end-of-life care planning, as they are better informed about individual’s health 

status and possible treatment pathways than patients, but they may be reluctant to 

engage in the process (25, 26). 

1.2 Overview of end-of-life care developments  

Until the second half of the past century there was no interest in promoting palliative 

and/or end-of-life care, the term “palliative care” was vastly unknown to the general public, 

research on end-of-life care was almost non-existing and the modern hospice movement 

had not yet begun (27-30). Even though the concept of hospice care was coined in the 

Middle Ages, for the greater part of the 20th century there were few hospice institutions, 

usually run by religious organization. It was not until 1967 when Cicely Sunders founded 

the first modern hospice, that focusing on the dying patient came under the spotlight (27). 

This marked the beginning of the modern hospice movement. Ms. Saunders pioneered 

the approach of focusing on the patient wellbeing, rather than the disease alone, and 

introduced the notion of “total pain” that captured physical, phycological and spiritual 

factors (27).  

Since then, care for dying patients has changed tremendously. That was particularly true 

for cancer patients, as the development of palliative care services has been closely 

related to oncology (31). However, the development of palliative care for patients suffering 

from other long-term diseases did not receive the same attention and till recently was 
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largely neglected (6). Even though there is more to be done regarding the development 

of end-of-life care, health care delivery for the patients at the end-of-life has gone through 

particularly tremendous changes in the past two decades. The Institute of Medicine (IOM), 

after publishing the report “Approaching Death: Improving Care at the End of Life” in 1997 

and the report “When children die: Improving palliative and end-of-life care for children 

and their families” in 2003, has made a significant impact on the development of various 

policies and programs aimed at the  end-of-life care (2, 3, 32). These reports provided a 

set of recommendations on the care for dying patients and set the tone for future research 

efforts. Also, an extensive multiyear study, the Study to Understand Prognoses and 

Preferences for Outcomes and Risk of Treatments (SUPPORT) (33) published in 1995, 

demonstrated that at the time promoted approaches to palliative care were not adequate 

for improving care and outcomes for dying patients. Improving patient-physician 

communication, better individual and societal commitment and more proactive measures 

are necessary to improve care at the end-of-life (33).  

In parallel, in other parts of the world there was an increased interest and advocacy to 

support end-of-life care improvements and public awareness. The UK was always 

perceived as one of the leaders in palliative care (6). In the late 1990s the Liverpool Care 

Pathway for the Dying Patient (LCP) was developed as a guidance for health 

professionals, covering available options for the patients in their last stage of life (34, 35). 

The intention was to provide the best possible care for the dying patients, irrespective of 

the setting, and included not just physical but spiritual and religious patients’ needs as 

well. The use of LCP was highly promoted in the system, but it ended being under 

significant media scrutiny, labelled as “pathway to euthanasia”, and was finally discredited 

in 2013 (36). The major issues were the uncertainty in identifying the dying phase, 

especially for non-cancer patients, and the societal reluctance to address the issues of 

mortality (36). These events placed the end-of-life care at the centre of discussions 

among policy makers and highlighted the need for designing safe and effective strategies 

for patients at their end-of-life. In 2008, the UK published a report “End of Life Care 

Strategy: Promoting High-quality Care for all Adults at the End of Life” with an aim to set 

out a strategy which will ensure that everyone has access to the appropriate care in the 

last stage of their life (15). End-of-life care is emerging as a high priority clinical area for 
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many countries around the world (12, 37). Also, there is an increased understanding that 

patient-centred and holistic approach to care is needed, including cultural needs as well. 

Although it is frequently highlighted in the global health discussions, there is a lack of 

clinical and economic evidence to assist in forming high-quality, cost-effective policies for 

patients at the end-of-life (38).  

With the developments in end-of-life care there was a rising notion of the importance of 

preserving the patient autonomy (3). That is particularly challenging for people 

approaching death, as they may experience periods of incapacity for making an informed 

judgment about themselves and their care. In such situations, having a legal document 

could protect individuals’ choice regarding care and minimize communication conflicts 

between health professionals, family and caregivers at the end-of-life (39).  

One of the earliest attempts to institute patients’ autonomy and advance planning was the 

California Natural Death Act of 1976 (40). With this legislation, written advanced directives 

of terminally ill were considered binding to the physicians (3). This pioneering legislation 

was followed by many other US states. In 1990, Patient Self-Determination Act was 

passed at a federal level ensuring that patient's right to self-determination in health care 

decisions is communicated and protected (41). The law required all institutions that 

received reimbursement from Medicaid or Medicare to ask patients on the availability of 

advanced directives, provide information on that and include it into the patient’s health 

record. This legislation paved the way for the future development of policies for advance 

care planning around the world. Even though the legislation set the scene of future end-

of-life planning, it failed to define who should be the person to discuss advanced planning 

with the patients. Usually, that person ended up being a clerk who was admitting the 

patients. The focus of the law was on the completion of advanced directives, not the 

conversations about the end-of-life planning, so due to the lack of appropriate design the 

population participation remained low (41).  

In 2008 there was an intention to include end-of-life planning as a one-off, preventive 

examination available to Medicare beneficiaries (42). The consultation should have 

included a discussion of key questions and considerations related to creating an 
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advanced directive. The following year, in the wake of major health care reforms, this was 

labelled as controversial and sometimes referred to as “death panels” that would 

determine who dies and who lives (3). Due to the lack of public understanding and media 

scrutiny, this was not included in the health reform. It was not until 2016 when such 

provision was granted for Medicare beneficiaries. Since then, the beneficiaries are 

entitled to a yearly 30-minute consultation regarding their end-of-life plan that can occur 

at various stages of health, not necessarily during an advanced disease. End-of-life 

planning is viewed more as a continuous process, and engaging people early will remove 

the social controversy and stigma associated with it (43).  

The trend of strengthening of patient autonomy was also observed in Europe, although 

there is a significant variation between countries (44). In 1997 the Council of Europe 

signed the Convention for the Protection of Human Rights and Dignity of the Human Being 

with regard to the Application of Biology and Medicine: Convention on Human Rights and 

Biomedicine that strengthened the notion of patient autonomy, right to refuse treatment 

and acknowledging patient wishes regarding care in case of incapacity (44). The 

Convention provided guidance while it is the responsibility of each country to make any 

conducted advanced plan legally binding. Even though the legislation is changing, for 

most countries it is still not common to make a clinical decision on the previously stated 

preferences when it comes to incapacitated patients. The countries with well-developed 

legislation that have specific laws to make advance directives legally binding are the 

Netherlands, Finland, Belgium, Austria, UK, Hungary, Switzerland and Spain (44). In most 

of these countries there are well-developed palliative care policies that often include 

aspects of end-of-life planning (45). Although some other countries are planning to 

introduce similar legislation (i.e. Germany, Italy), the role of an end-of-life plan may be 

only advisory. Finally, many Middle, East and Southern European countries have 

underdeveloped framework with no immediate plans to reform it. Even in countries with 

well-developed legal framework regarding end-of-life planning, not many have an 

advanced plan. In the rest of the world end-of-life planning is largely unknown to the 

general public and even less people engage in such activities. 
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Despite the disparities among the European countries, the majority of them seem to agree 

that end-of-life planning, with the right regulation and service, can have a positive role in 

health care practice, for instance, in preventing futile or undesired treatments (44).  

In general, since its inception, end-of-life care policies and services have gone through 

significant changes. Still, a lot remains to be done in terms of research, reforms and 

service development to define and provide appropriate patient-centred end-of-life care.   

1.3 Good quality end-of-life care    

There is no simple answer to what comprises good-quality end-of-life care (3).  Evidence 

base addressing the issue is moderate (3). A systematic review of interventions for 

patients with advanced illnesses found that improving continuity, coordination of care 

between settings and care transitions can improve patient outcomes and satisfaction, 

although the evidence did not provide a clear link to measures of quality of life, caregiver 

burden, and health care utilization (46). Also, planning and patient and caregiver 

involvement in decision-making was shown highly favourable (46).  Meta-analysis was 

not feasible due to the heterogeneity of the studies included and the methodological 

issues. Another review of studies that focused on dying in a hospital setting showed that 

a hospital is often not considered as an adequate environment for dying patients as it fails 

to provide an impression of personal space, adds distress and burden to patients and 

family, and lacks opportunity for effective communication and shared decision-making 

(47). Factors such as having their preferences acknowledged, receiving respectful and 

compassionate care and maintaining trust in clinicians were highly valued in relation to 

the quality elements of end-of-life care (47). A Cochrane review of the end-of-life care 

pathways and their impact on outcomes in caring for the dying found no clinical trials 

meeting their criteria, highlighting the challenges and a lack of literature to investigate 

patterns of end-of-life care across disease spectrum and different settings (14). High-

quality randomized controlled trials or other well-designed controlled studies are needed, 

especially those that span across various clinical settings, but are highly challenging to 

perform in end-of-life care research (14). Also, available observational research is highly 

concentrated on the hospital setting and cancer patients (48).  
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Care quality at the end-of-life can vary from person to person and it is difficult to have an 

objective measure of it. Despite that, various stakeholders such as patient groups, payers, 

health professionals and policy makers have tried to identify the core components of 

quality end-of-life care that could be applied in every setting (3, 49). Adapted list of 

identified domains is presented in Table 1Table 1. An inherent part of these domains is a 

patient-centred approach and flexibility to care that acknowledges patients’ needs and 

preferences. Further, barriers to achieving quality end-of-life care include treatment 

futility, inadequate communication among parties involved, lack of consensus on care that 

should be provided and failure to implement a timely end-of-life care plan (14, 50). 

Regular contact and support between health care professionals and patients may 

facilitate good-quality end-of-life care, especially as needs tend to change over time. 

Table 1: Domains of good-quality end-of-life care 

Quality component Description 

Continuous evaluation of patient’s 

physical, social, emotional and spiritual 

needs 

Care provided should correspond to 

timely identified patient needs to be 

patient-centred  

Management of anxiety and emotional 

burden  

Health professionals should assist in 

coping with terminal illness, death and 

dying 

Provide choice for specialist palliative 

care 

Specialist palliative care may be required 

to address complex needs of some 

patients  

Provide choice for long-term care 

institution or home care assistance  

More choice regarding place of care has 

the capacity to better address diverse 

patients’ needs and preferences at the 

end-of-life 

Care management and direct contact with 

palliative care specialist  

End-of-life care requires effective 

management and care coordination, so 

communication is needed to achieve that 

Round-the-clock access to care Patients with advanced illnesses often 

require help with daily activities, 

medication and care management, 

and psychosocial needs. Round-the-clock 

access to care can mitigate the need for 

emergency medical care 
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Pain and symptom management This is basic component and minimum 

requirement of end-of-life care 

End-of-life planning  Attention should be given to patient’s 

view on end-of-life care and his or her 

preferences regarding end-of-life pathway 

Consideration of the patient’s social 

context and social needs 

Culture and social context have important 

implications on care patients want to 

receive  

Consideration of the patient’s spiritual 

and religious needs 

Religion and spiritual support are 

important to many and especially when it 

comes to dying, so this should be 

acknowledged in the end-of-life care 

provided  

Counselling and bereavement support High-quality end-of-life care should 

include counselling and bereavement 

support for close family members to help 

in coping with terminal illness and death 

of a close member 

Source: National Consensus Project for Quality Palliative Care. (2004). Clinical practice 

guidelines for quality palliative care. The Kansas Nurse, 79(9), 16.; Institute of Medicine. 

(2014). Dying in America: Improving quality and honouring individual preferences near 

the end of life  

1.4 Challenges in end-of-life care provision and future direction 

1.4.1 Barriers to quality end-of-life care 

Even though there are positive developments in the end-of-life care, significant 

challenges remain in care provision. Many do not have the opportunity to have their 

preferences regarding end-of-life care carried out, and also there are many who do not 

know about different types of care or services they could receive to relieve the burden 

(51, 52). Barriers to provision of quality end-of-life care can be grouped as follows: 

1. Barriers related to poor understanding of disease and end-of-life pathway 

2. Barriers related to patient characteristics  

3. Barriers related to health and social care systems. 
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Poor understanding of disease and terminal pathway may compromise the quality of end-

of-life care. People with long-term illnesses, for example dementia or other similar 

progressive chronic diseases, usually experience gradual deterioration over prolonged 

period. The terminal trajectory can be uncertain and limits the ability to provide accurate 

prognosis (53). The prognosis can be particularly relevant in the US, as the patient 

becomes eligible for Medicare hospice care if the physician certifies a life expectancy of 

six months or less (54). Therefore, some patients may not receive care in a timely manner 

in earlier course of the disease and may experience more intensive treatments when 

approaching the end-of-life (53). Also, some health professionals do not perceive these 

conditions as terminal and fail to refer such patients to specialist palliative care services 

(55). Finally, specialist care services have been largely focused on care for cancer 

patients, leaving others in inequitable access to such services (56).  

In addition, patient background may be a barrier to care. The population in industrial 

countries is becoming more ethnically and culturally diverse. Preferences, traditions and 

attitudes towards end-of-life care and dying differ for people of various ethnic, cultural and 

religious backgrounds (57). If end-of-life services do not acknowledge growing population 

diversity, minority groups may lack access to services that are aligned with their cultural 

norms. Evidence suggests that minority individuals experience significant inequalities in 

terms of access and outcomes of critical care (58, 59). Further, people of lower 

socioeconomic (SES) status may have lower health literacy and may not fully understand 

the benefits of different types of care. This is especially relevant for end-of-life planning 

as minority groups and those of lower SES status tend to have lower participation rates 

(60). Also, these people may not be able to afford surcharges associated with different 

types of care, leaving them at an increased risk of poor-quality and intensive end-of-life 

care.  

Finally, systemic challenges are the most significant factors undermining the quality of 

end-of-life care available for everyone in a society. Very often the system fails to provide 

full spectrum of services that people need and that would allow them to live in their 

preferred place of residence as long as possible (3). In many countries, a significant 

barrier to adequate end-of-life care is that available services fail to fully address the needs 



30 
 

that spur reliance on emergency and acute care (3, 61). These services include long-term 

care and community palliative services, continuous access to palliative support, paid 

home care assistance and similar social care services. Also, the structure of financial 

incentives and the reimbursement system may encourage overutilization of some 

services, even when they are not necessary. Patients may be exposed to futile 

interventions that reduce the quality of life or may not even be offered some services, for 

example advanced planning, if these are not reimbursed by the public system. Further, 

poor communication and lack of coordination between settings leads to fragmented care 

and poor-quality care.  

1.4.2 Policy context  

Countries differ in the way they organize their health and social care systems, thus 

experience different barriers and facilitators to good-quality end-of-life care. Despite that, 

there is not a single country with a perfectly organized system, and many are far from 

having easily accessible and sustainable system of care for people nearing the end-of-

life. While healthcare systems in European countries tend to have more integrated social 

care services, the US healthcare system tends to reward volume of services provided 

and typically does not reimburse long-term care services (62, 63). When people have 

restricted choice and when their needs cannot be addressed in the community or at home, 

they have no other option but to utilize expensive emergency care and hospitalizations 

that may not be even beneficial, but are extremely costly (64).   

Healthcare costs are rising and countries are faced with fiscal challenges (65). 

Irrespective of the reason why that is happening (due to increasing demand for services, 

advancement in technology, or price increases), every country is trying to solve the 

financial sustainability equation. The international policy context is challenging due to 

several reasons. Firstly, the population demographics are changing. The baby boomer 

generation is getting older and many experience increased levels of morbidity and 

functional dependency, requiring increased level of care. Secondly, due to population 

ageing and increased female labour force participation, supply of informal caregiving is 

decreasing (66). Many people are left living alone and with no option to rely on family 
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caregiving, so they are more likely to utilize public sector services which puts additional 

pressure on the system. Thirdly, population aging has implication on the shrinking pool of 

taxpayers that contribute to the public system (65). Shrinking proportion of working 

individuals is asked to bear the cost for everyone in the society, which is not sustainable 

in the long run. Lastly, driving out services has its limits. When a system cannot afford to 

pay certain services, they can be taken out of the benefits package and individuals have 

to pay for these out-of-pocket (OOP). Even though for some services that may be 

reasonable, many social care services had also been taken out of the public provision 

(66-68). That is putting additional pressure on household budgets and particularly affects 

marginal groups who may not afford these services, so in case of an emergency they will 

tend to utilize publicly available and costly acute care.  

Last financial crisis in 2007 and subsequent global economic downturn have left a mark 

on financial accounts of many countries (69). In Europe, especially in Southern and 

Eastern Europe, countries have experienced periods of stringent austerity measures, 

leaving their public systems with limited financial manoeuvring (70). Cuts in healthcare 

budgets have been imposed and very often social care services were taken out of the 

public system (70). Even though these measures may lead to short-term savings, the 

consequences become more visible in the future. In Portugal and Spain lower social 

protection led to increased use of  emergency hospital services (70). Taking this into 

account, future reforms will have to tackle system inefficiencies from a holistic perspective 

and reduce costs by improving quality. Any system change will require additional funds, 

which may seem as an additional expense in the short-term, but if the programs are 

designed and implemented appropriately this will contribute to system’s sustainability and 

improved patient outcomes. Therefore, it is important to know what programs should be 

prioritized and how to redesign them.  

1.4.3 Need for end-of-life research and study motivation 

Health system research is needed to expand the knowledge on the type of care people 

receive at the end-of-life and to better understand barriers to good-quality care across a 

diverse population. Currently, the research on end-of-life care has not received the 
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attention required and evidence base on international aspects of end-of-life care is limited 

(12-14). Additionally, the research on end-of-life care is faced with several challenges 

such as the difficulty in conducting randomised-controlled trials, lack of appropriate data 

sources, difficulty in defining and measuring end-of-life outcomes and quality of care, and 

the lack of research capacity (12, 13). Other barriers are ethical issues regarding work 

with vulnerable patients and time pressure when dealing with patients with advanced 

illnesses. Further, the end-of-life research care is greatly underfunded compared to other 

health research areas. For example, in the UK less than 0.3% of the £500 million spent 

on cancer research goes to palliative care initiatives (12). When it comes to non-cancer 

conditions, the amount is even lower (12). The current literature does not offer 

comprehensive population-based evidence on peoples’ end-of-life care needs and the 

circumstances in which they are dying across different settings (96, 116). Only few studies 

have tried to understand and compare organisation of the end-of-life care and how it 

affects patient outcomes focusing on small number of countries and across few diagnoses 

(12).  

Since the evidence on end-of-life pathways is modest and designing clinical trials is faced 

with many hurdles, real-world country experience can be a good source of observational 

data that may help to better understand what type of end-of-life care people want, and 

may be potentially both high-quality and affordable to all (14). The main driver to conduct 

this research is to act on current evidence gaps and explore international perspectives of 

end-of-life care and planning, focusing on how different system and patient characteristics 

impact their end-of-life decisions and trajectory. Further, the aim is to assess how this 

affects different population groups focusing on their health status and socio-cultural 

background. As it was not possible to access administrative healthcare data from several 

countries, the following longitudinal studies of aging were used to investigate the above 

issues: the HRS, the ELSA and the SHARE. Those are unique datasets that contain a 

range of information on health, economic, social and community aspects of aging. 

Together these studies collect similar information on participants from 19 different 

countries, enabling investigation of cross-country issues and comparisons. Also, 

particular characteristic of these studies is an end-of-life module that contains a range of 

information related to terminal period in participant’s life. This will enable a truly 
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international research approach to investigate different approaches to end-of-life care and 

planning. Investigating international models of care can help in identifying good practices 

that can be diffused and adopted more widely.  

Even though there are marked differences between industrialized countries, there are 

similarities as well. Developed countries are all faced with similar challenges and some 

are managing them better than the others. Future research initiatives, like the research 

presented in this thesis, should attempt to provide an evidence base for the development 

and implementation of new models of care that work well. Ideally, new models of care 

should:  

• Be patient-focused, even if the care is provided across multiple settings;  

• Include and respect values of minority groups; 

• Consider a broad array of patient and family needs, not just medical needs; 

• Enable advance care planning, good communication and shared decision-making 

as a continuous activity;  

• Align care provided with patient’s values and preferences; 

• Consider the full cost of care at the end-of-life, including the social care costs, OOP 

expenses and those associated with informal care  

Overall, provision of good-quality end-of-life care is a complex topic and there is no simple 

solution. The aim of this thesis is to make a step further in the end-of-life care research 

and contribute to international evidence base that can inform future policy initiatives. 

Cohort studies that examine the patterns of end-of-life across different settings and ways 

to improve communication and end-of-life planning for various patient groups are some 

of the priority areas in end-of-life care research (3). Expanding research efforts in end-of-

life care will raise the profile of it in the international community and possibly incentivize 

others to work on sustainable and affordable solutions that deliver value to the patients 

and the society.  
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1.5 Chapter summary  

This chapter has provided insight into the topic of this thesis, its policy context and recent 

developments, as well as future research directions. It also clarifies aspects of good-

quality end-of-life care and present policy challenges.  

End-of-life care is increasingly becoming a priority clinical and policy area, but many 

aspects of it are still unresearched. Current care provision will require significant 

transformation to tackle the challenges of population ageing and increasing morbidity. In 

many countries end-of-life care is fragmented and poorly coordinated. This situation calls 

for investigation and consolidation of good practices to avoid the duplication of efforts, 

which unnecessarily increase healthcare costs, to enable everyone equitable access to 

sustainable high-quality services adjusted to their needs. This research is an attempt to 

narrow down existing evidence gap by using the latest available, comprehensive end-of-

life data in order to expand the knowledge on care patients want and should receive in 

their last moments of life.  
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2. Methods 

This chapter offers a comprehensive view of study methods and data relevant to the 

following three original research chapters. It provides a transition between previously 

described policy and research context of the end-of-life care and the topics studied within 

the scope of this thesis, focusing on its original contribution to the literature. Section 2.1 

outlines definitions of the main terms in end-of-life care and planning used and studied 

throughout this thesis. Section 2.2 focuses on longitudinal studies of ageing, their 

usefulness and applicability to investigate the aging phenomenon and individuals’ end-

of-life circumstances. It also describes three unique datasets used for the purpose of this 

research. Section 2.3 presents overreaching aims and objectives of the thesis. Details of 

hypotheses and statistical methods specific to each chapter are described within that 

respective chapter.  

2.1 Key definitions 

There is no exact definition of an end-of-life and this term can refer to both the last days 

in someone’s life and the last year, when a person is irreversibly dying (3, 37). Similar 

issue applies to an end-of-life care, as the definition may vary across different areas and 

population groups. The terminology used to describe care for terminally ill people has 

changed and evolved dramatically over time as the clinical and research fields developed. 

Currently, a variety of terms and definitions are used to describe the same concept. 

Therefore, it is important to clarify the meaning of the most important topics studied within 

the scope of this dissertation. The aim is not to impose a particular definition, but rather 

to clarify the meaning for the purpose of this research.  Definitions of the key terms are 

listed below. 

• End-of-life in the scope of this thesis refers to the last 12 months of someone’s life. 

This is in accordance with the definition from the UK General Medical Council 

which states that someone is approaching end-of-life when they are likely to die 

within next 12 months (71). It includes people whose death may be imminent, 

people with existing condition if they are at risk of dying from a sudden acute crisis, 
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those suffering from life-threatening, advanced, incurable conditions, or frailty that 

are expected to die within next 12 months (71). This is also aligned with the 

“surprise” question –  “Would I be surprised if this person dies in the next 12 

months?” – a question often used by health professionals to identify dying 

individuals. Further, this timeframe aligns with the nature of data used within this 

thesis, as the data that refer to the terminal phase of someone’s life portray the 

events that occurred in the last 12 months prior death. Nothing that, defining end-

of-life phase is specific to each patient and can be longer or shorter that the 

timeframe used within this thesis, but certain degree of generalisation is needed 

to define the group of individuals approaching “end-of-life” to investigate their care 

pathways and implications for patients, their families and wider society.  

• End-of-life care encompasses the care for patients that are considered to be in the 

last stage of their life when their health status is irreversibly declining.  It is aimed 

at “all those with advanced, progressive, incurable illness to live as well as possible 

until they die. It enables the supportive and palliative care needs of both patient 

and family to be identified and met throughout the last phase of life and into 

bereavement. It includes management of pain and other symptoms and provision 

of psychological, social, spiritual and practical support” (15). 

• Palliative care is a broader concept of the end-of-life care. According to the WHO, 

palliative care is “an approach that improves the quality of life of patients and their 

families facing the problem associated with life-threatening illness, through the 

prevention and relief of suffering by means of early identification and impeccable 

assessment and treatment of pain and other problems, physical, psychosocial and 

spiritual” (20). Palliative care can be received at any stage of the disease course 

and also along with other curative treatments. Also, those who receive palliative 

care do not necessarily have to be in the last stage of life.   

• Basic palliative care is care delivered by non-certified medical professionals, such 

as primary care physicians, specialist in other medical fields, nurses and all other 

involved in providing palliative care that have not received certification in palliative 

care.  
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• Specialist palliative care is care provided by palliative care specialists who have 

received relevant certification. Depending on the local legislation and care 

arrangements, sometimes specialist palliative care is provided only in hospitals, 

while there are areas where it can also be provided in long-term care institutions 

or home settings.  

• Palliative and end-of-life care can be provided in various settings, such as 

hospitals, long-term care institutions ( for example nursing homes, hospices and 

similar care facilities) or homes. When it comes to the location of care, expressions 

such as “institutional care”, “hospice care”, “nursing home care”, “home care”, etc. 

are used to describe care individuals receive in these arrangements. Where the 

care is provided depends largely on health and social care arrangements, 

individuals’ preferences and affordability of different care options.  

• Long-term care includes a number of services designed to meet individual’s health 

and care needs during a short or long period of time. It refers to non-acute care 

provided to individuals who need assistance with a range of activities of daily living 

(ADLs). The aim of long-term care is to assist individuals to live as independently 

as possible. There are two main types: formal and informal long-term care. Formal 

long-term care is paid care, and can be funded by public health system, private 

insurer or out-of-pocket. Informal long-term care is care provided free of charge, 

usually by a close family member. Long-term care that is provided at the end-of-

life is also part of someone’s end-of-life care.  

• Institutional care refers to care provided in care institutions, such as a nursing 

home, retirement home, hospice, and similar care facilities, however, it excludes 

the acute care provided in hospitals. Therefore, the term “elderly care institution” 

refers to any care facility that provides any type of long-term care, excluding 

hospitals.  

• Nursing home is a type of residential care facility that provides care support, 

available 24 hours a day, for people who are unable to live independently.  

• Hospice is an institution that provides palliative care for patients with limited life 

expectancy and requires extensive medical, psychosocial and spiritual support as 

they enter the terminal stage of life (3). 
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• Advance care planning is a set of activities which include planning and goal setting 

with respect to future medical treatments and other clinical considerations, in its 

broadest sense (3). It is intended to inform future care decisions in situations when 

an individual is no longer able to make informed decisions. Advance care planning 

is a voluntary process and can be carried out formally and informally. Formal 

advance care planning includes some form of a legal document regarding future 

care, that takes effect in situations when an individual is uncapable of making 

informed decisions. Informal advance care planning includes any other activity, not 

necessarily in the form of a formal document, that includes discussion and 

decisions regarding future care in the case of incapacity. The conversation can 

include personal preferences and wishes for the type of care, their values, 

concerns, understanding of their illness and prognosis or naming a surrogate for 

making care decisions (23).  

• Living will or advance directive or directive to physicians is a legal document that 

allows people to state their end-of-life wishes and preferences, in situations when 

they are unable to do so.  

• Durable power of attorney is a legal document that enables an individual to 

nominate a “healthcare proxy” to make care decisions on their behalf once they 

lose the ability to do so (44). The content and the conditions under which these 

documents are legally binding varies substantially around the world due to 

differences in countries’ legal framework and regulation (44).   
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2.2 Longitudinal studies of ageing 

Longitudinal studies of ageing represent a unique opportunity to study end-of-life care 

and its implications on individuals, their social network and society. The longitudinal 

perspective involves continuous or repeated measurement of the same group over a 

defined period to examine the patterns of change and relationships between observed 

measures. There are many types of longitudinal studies, and they can be conducted using 

several research designs: individual-based versus group-based, prospective versus 

retrospective and observational versus experimental. Longitudinal studies of ageing 

usually involve a cohort or a panel of individuals, initially free of the outcome of interest, 

that is followed during a period of time to investigate the conditions under which they 

develop the outcome of interest (72). The cohort involves selecting a group based on a 

common characteristic, usually year of birth or geography. Panel involves sampling a 

representative group of individuals, based on selected characteristics.  

Longitudinal studies have many advantages over cross-sectional studies, where data is 

examined at a point in time. They provide better insight into processes and trajectories 

over time, can be used to unveil causality and can control for unobserved heterogeneity. 

On the other hand, they can be very costly and time-consuming. The panel design is more 

appropriate for estimating population parameters, compared to a cohort design (73).  The 

panel must be selected carefully to appropriately represent population of interest. 

Common issues of the panel include attrition, which may impact the representativeness 

of the panel over time. The most common form of attrition in longitudinal studies of older 

people is death.  Besides death, individuals may drop out of the study due to some other 

demographic or health related factor. As the sample decreases over time, this may cause 

problems with drawing reliable conclusions regarding the population of interest. If not 

accounted for, these problems may bias results towards healthier individuals or those 

who for  some other reason still participate in the study, but do not appropriately represent 

initially sampled population (74). To resolve this, the sample in longitudinal studies is 

replenished by including younger cohorts sampled using the same sampling method. 

Imputation methods can be used to estimate missing data to counteract the issue of non-
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death related attrition.  Despite that, longitudinal studies are valuable part of the evidence 

base to study ageing and end-of-life.  

In the last few decades, there has been an increase in the number of longitudinal studies 

that are relevant to ageing. Age is an obvious component used to define a study sample 

but depending on the purpose of the study many other factors, such as health conditions 

or geography, can be used to define the population of interest. Many of these studies are 

carried out using similar methodologies, usually using a survey questionnaire that is either 

self-completed or completed by the interviewer. Sometimes, a professional carries out 

medical examinations and clinical measurements to obtain objective health measures, in 

contrast to values reported by study participants.  Content of studies usually goes beyond 

health status and health service utilization of the individual, and includes information on 

lifestyle trends, work, retirement, assets, social capital and end-of-life circumstances. 

That enables us to study human aging process from an interdisciplinary perspective, 

including medicine, psychology, economics and other social sciences. End-of-life 

circumstances are collected using an exit interview that is conducted after participant’s 

death. The respondent of an exit interview is usually a person identified from a close 

social network of the deceased study participant, that has a good knowledge of his or her 

end-of-life experiences. Even though this may involve response bias, compared to other 

research areas, the use of proxy respondent is common in end-of-life research (75). 

Furthermore, holistic approach to end-of-life care does not include only a dying patient, 

but also close family members and their carers. This underpins the argument of including 

family and carers in the end-of-life research.  

Conducting longitudinal studies in end-of-life is challenging due to several reasons. The 

observation period is typically short and it is hard to capture trajectory of “sudden death” 

(76). Only retrospective research design enables us to study that trajectory as death 

occurs without warning. Further, it is challenging to sample the population of interest and 

to maintain the representativeness of the sample. Individuals are usually recruited from 

institutions such as hospices, where patients enter when death is expected, preventing 

researchers in reaching conclusions for general population. Therefore, longitudinal 

studies of ageing provide an opportunity to observe long-term trajectories and linking 
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these to end-of-life outcomes. It enables us to connect end-of-life experiences to events 

occurring earlier in life, when a person is not in terminal phase of life, to identify the 

reasons behind these end-of-life events and choices. Also, with this approach a broader 

scope of end-of-life experiences is captured, focusing not only on medical end-of-life care, 

but also incorporating a full spectrum of experiences earlier in life. This may have 

important implications on policy design to shape evidence-based end-of-life practice.    

The following sections describe longitudinal studies of ageing used in the scope of this 

thesis: the Health and Retirement Study (HRS), the English Longitudinal Study of Ageing 

(ELSA) and the Survey of Health Aging and Retirement in Europe (SHARE).  

2.2.1 Health and Retirement Study (HRS) 

The HRS is a nationally representative longitudinal study designed to study retirement 

and health among the elderly in the US (77). It is deemed to be one of the most extensive 

and ambitious social science projects in the world, run by National Institute of Aging (NIA) 

and the University of Michigan (78). The HRS is biennial survey and was initiated in 1992. 

13 survey waves have been published till present. In total, more than 43,000 individuals 

took part in the survey. The sample is drawn from the adults residing in households; 

therefore it does not include a population residing in elderly care institutions. The 

sampling was conducted at the household financial unit level, applying multistage, 

national area-clustered probability sample frame (79). The survey oversamples racial and 

ethnic minorities, primarily African Americans, Hispanics, and Florida residents to 

increase the sample size of these groups. The HRS provides sample weights to account 

for these differences and to ensure representativeness of results. Initially, baseline 

interviews were conducted in person, usually in participant’s home, while follow up 

interviews were primarily carried out via telephone. Since 2006, the survey mode has 

changed such that half of the sample has an in -person interview and the rest are 

interviewed via telephone, thus all participants have an in -person interview every four 

years (79).   

The sample consist of six cohorts listed below:  
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• Cohort born between 1931 and 1941. This cohort was first interviewed in 1992; 

• The Study of Assets and Health Dynamics Among the Oldest (AHEAD) cohort 

includes individuals born before 1924. This cohort, first interviewed in 1993, was 

initially a separate study, but after combined with the first interview cohort; 

• Children of Depression (CODA) cohort includes individuals born between 1924 

and 1930. The cohort was first interviewed in 1998; 

• War Baby (WB) cohort are those born between 1942 and 1947. This cohort was 

also first interviewed in 1998; 

• Early Baby Boomer (EBB) cohort, born 1948 to 1953 and first interviewed in 2004; 

• Mid Baby Boomer (MBB) cohort includes those born in 1954 to 1959. This group 

was first interviewed in 2010;  

• Late Baby Boomer (LBB) cohort, born in 1960 to 1965, is the final cohort added in 

2016 (77). 

The study is a rich source of data organized into four major section: health, work and 

retirement, social connections and income and wealth. The survey consists of the core 

interview – conducted with a survey participant, and the exit interview – conducted with a 

proxy respondent in a situation when the survey participant dies. Response rates of the 

HRS are high, ranging from 81.0% in 2010 to 90.7% in 1994/1995, as shown in  Table 

2Table 2 (80). Final version of the 2016 survey wave and corresponding response rates 

are still not published (80).   
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Table 2: The HRS interview response rates for each survey wave 

Survey year Response rate 

1992 81.1% 

1994 90.7% 

1996 86.9% 

1998 83.8% 

2000 88.0% 

2002 88.4% 

2004 85.3% 

2006 88.9% 

2008 88.4% 

2010 81.0% 

2012 89.1% 

2014 87.1% 

Source: HRS Staff. Sample Sizes and Response Rates. Ann Arbor, MI: Survey Research 

Centre, Institute for Social Research, University of Michigan; 2017.  

Even though attrition is the common issue in longitudinal studies, HRS staff minimize it 

by frequent contact with the study participants (79). Table 3Table 3 shows attrition and 

death cases in the HRS from 1994 to 2014. Only 6.8% of study participants have dropped 

out due to attrition, while 36.8% have died since the beginning of the study  (81). The 

HRS registers mortality using following strategies: i) tracking each study respondent and 

ii) matching each study participant to the National Death Index (NDI). At each wave, the 

participants are contacted to conduct an interview. If death occurs, an exit-interview is 

attempted with someone from the social network of the deceased. Further, after data 

collection in each wave, searches are conducted for each study participant in the NDI to 

obtain death information and underlying cause of death.  The linkage to the NDI enables 

identification of participants whose vital status is unknown, to differentiate those who have 

died and those that have dropped out from the study for some other reason. Comparing 

the mortality data to life tables suggests that mortality information is essentially complete 

(81).  Exit interview is completed with almost all survey participants who died, ranging 

from 74.6% in 1994 to 97.9% in 2012.  
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Table 3: Attrition and death cases in the HRS by survey wave 

Survey 
wave 

Death  Attrition Exit interview 
Exit  

interview (%) * 

1994 236 22 176 74.6% 

1996 1,140 11 1009 88.5% 

1998 1,497 246 1,254 83.8% 

2000 1,575 218 1,348 85.6% 

2002 1,754 259 1,499 85.5% 

2004 1,353 218 1,227 90.7% 

2006 1,490 591 1,310 87.9% 

2008 1,451 142 1,330 91.7% 

2010 1,645 103 1,446 87.9% 

2012 1,213 440 1,187 97.9% 

2014 1,349 364 1,242 92.1% 

Total 14,703 2,614 13,028 88.6% 

Notes: * Proportion of exit interviews from the total number of deaths.   

Source: Weir DR. Validating mortality ascertainment in the Health and Retirement Study 

Survey Research Center, University of Michigan; 2016.; Bugliari D, Campbell N, Chan C, 

Hayden O, Hurd M, Main R, et al. RAND HRS Data Documentation, Version P. Social 

Security Administration, The National Institute on Aging; 2016. 

Researchers have emphasized the strengths of the HRS (82). First, sample size is large. 

Second, the survey oversamples ethnic and racial minorities, enabling the research of 

ethnic and racial differences among the US population. Third, the sample is nationally 

representative, so research results can be generalized to entire US population. Fourth, it 

collects data on a broad range of categories, enabling numerous outcomes and trends 

related to ageing to be studied. Fifth, the HRS applies several ways to administer the 

questionnaire, including face-to-face interview, telephone interview, internet surveys and 

proxy respondents, which ensures high quality of data. Some limitations of the survey 

should also be noted. The survey is comprehensive; however, this makes it very complex 

and difficult to navigate. Also, as it covers the period of more than two decades, some 

measures have been changed or discontinued, which limits the investigations of trends 
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over time. Finally, as the HRS is so broad, some measures may lack sensitivity or content 

validity, therefore may not capture all characteristics of the observed construct. 

2.2.2 English Longitudinal Study of Ageing (ELSA) 

After the HRS was initiated, the study became a model for similar initiatives around the 

world. The ELSA is an English longitudinal study of ageing, similar in design to the HRS, 

with an aim to understand the ageing process among the population older than 50 years 

of age (83). Like the HRS, it collects multidisciplinary data to study dynamics of ageing, 

such as health, social, wellbeing and economic circumstances. The survey is a 

collaborative initiative between University College London (UCL), the Institute for Fiscal 

Studies (IFS), and NatCen Social Research. The study was initiated in 2002 and since 

then eight survey waves have been carried out. The initial sample was drawn from the 

Health Survey England (HSE) – an annual survey on people’s health and lifestyles, in 

1998, 1999 and 2001. Around 12,000 individuals, born in 1952 or earlier, were recruited 

to provide representative sample of individuals over 50 years of age residing in private 

households in England.  Table 4Table 4 presents ELSA participants at each survey wave. 

Every few years, the sample is replenished with new participants to maintain the size and 

representatives of the sample.  

Table 4: ELSA participants at each wave 

Survey wave Core sample Refreshed sample 

2002/03 11,391 - 

2004/05 8,781 - 

2006/07 7,535 1,275 

2008/09 6,560 3,263 

2010/11 6,242 2,848 

2012/13 5,659 3,510 

2014/15 4,894 3,355 

2016/17 4,219 3,003 

Source: Banks J, Batty G, Nazroo J, Oskala A, Steptoe A et al. The dynamics of ageing: 

Evidence from the English Longitudinal Study of ageing 2002–16 (Wave 8). The Institute 

for Fiscal Studies. 2018. 



46 
 

The survey in each wave consists of a face-to-face interview and a questionnaire 

completed by the study participant. Table 5Table 5 shows individual response rates in 

ELSA for each survey wave. The field response rates range between 61.3% in wave 

seven and 84.0% in the first wave (84, 85). Response rate for the wave 8 has not been 

published at the time this thesis has been written. The rates are not directly comparable 

to other studies due to variations in responses to different survey elements, death and 

differences between core and refreshment sample (84).  

Table 5: The ELSA interview individual response rates for each survey wave  

Survey year Response rate 

2002/03 84.0% 

2004/05 82.3% 

2006/07 73.0% 

2008/09 74.0% 

2010/11 79.3% 

2012/13 81.4% 

2014/15 61.3% 

Source: Banks J, Batty G, Nazroo J, Oskala A, Steptoe A et al. The dynamics of ageing: 

Evidence from the English Longitudinal Study of ageing 2002–16 (Wave 8). The Institute 

for Fiscal Studies. 2018.; Steptoe A, Breeze E, Banks J, Nazroo J. Cohort Profile: The 

English Longitudinal Study of Ageing. Int J Epidemiol. 2013;42(6):1640-8. 

Attrition in the study is socio-economically graded and more severe in less wealthy 

sectors of the sample (84). Participants are tracked to minimize attrition caused by moving 

addresses, although procedures to retain participants are can only be applied for those 

moving within England. The study also excludes institutionalized individuals to ensure 

consistent comparison with earlier survey waves (86). If the participants give permission, 

their survey data is linked to the National Health Service Central Register, the official 

national mortality database, which helps to identify those who have died, even if they 

were being unresponsive and did not participate in some earlier survey wave. If a 

participant dies, end-of-life interview is conducted with proxy respondent which can be 

any person above 16 years of age who is informed about participant’s circumstances. 

Usually, a close family member fulfils that role. Exit interviews are collected in waves two, 
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three, four and six. This questionnaire is unique among other longitudinal surveys in the 

UK, but common in other international longitudinal studies of ageing. 24% of the ELSA 

sample had died (2,886 deaths in total), but only 34% of exit interviews were collected 

(87). Table 6Table 6 presents number of exit interviews in ELSA at each survey wave. 

The reason behind it is that for most individuals it was difficult to identify suitable proxy 

respondent, or they died too recently (in the last six months) or too long ago (more than 

two survey waves ago) (87).  

Table 6: Exit interviews in the ELSA by survey wave 

Survey year Exit interview 

2002/03 - 

2004/05 135 

2006/07 375 

2008/09 242 

2010/11 - 

2012/13 240 

2014/15 - 

2016/17 - 

Total 992 

Source: Crawford R, Mei P. An overview of the ELSA 'End of Life' data. The Institute for 

Fiscal Studies; 2018 

Several study strengths should be noted. The ELSA is the first representative longitudinal 

study of older people in England (84). Due to its comprehensives and multidisciplinary 

design, it enables answers to questions related to dynamics of health and well-being at 

older age and other various issues related to the oldest old around social and end-of-life 

care (88). The survey is harmonized with other international panels of ageing, enabling 

international comparisons. The main survey weaknesses are similar to other general 

purpose panel studies (84). Many outcomes are not as detailed as in the focused studies. 

Ethnic minorities are not included as a representative group, so outcomes cannot be 

observed across population minorities. The study is restricted to England only, although 

there are initiatives to establish similar data sources in other devolving countries in the 

UK. 
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2.2.3 The Survey of Health, Ageing and Retirement in Europe (SHARE)  

The SHARE is a cross-national panel and multidisciplinary database of information on 

health, socio-economic status and social and family networks of more than 120,000 

individuals from 27 European countries and Israel aged 50 or over (89). The countries 

included in the panel to date are Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech 

Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, 

Israel, Italy, Lithuania, Latvia, Malta, Netherlands, Poland, Portugal, Romania, Sweden, 

Slovenia, Slovakia, Spain and Switzerland.  The survey was initiated in 2004 and it was 

created to be complementary to other international panel studies of ageing. Seven waves 

have been carried out till present, although scientific release of the last wave is yet to be 

published. The initiative is coordinated by the Mannheim Research Institute for the 

Economics of Ageing and predominantly funded by the European Commission’s 

Research Directorate. In the first wave, there were twelve participating countries and the 

number has increased from wave to wave, as presented in Table 7Table 7 (90).   
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Table 7: Countries in the SHARE by survey waves 

Country Wave 1 Wave 2 Wave 3 Wave 4 Wave 5 Wave 6 Wave 7 

Austria 2004 2006/07 2008/09 2011 2013 2015 2017 

Belgium 2004/05 2006/07 2008/09 2011 2013 2015 2017 

Bulgaria - - - - - - 2017 

Croatia - - - - - 2015 2017 

Cyprus - - - - - - 2017 

Czech - 2006/07 2008/09 2011 2013 2015 2017 

Denmark 2004 2006/07 2008/09 2011 2013 2015 2017 

Estonia - - - 2010/11 2013 2015 2017 

Finland - - - - - - 2017 

France 2004/05 2006/07 2009 2011 2013 2015 2017 

Germany 2004 2006/07 2008/09 2011/12 2013 2015 2017 

Greece 2004/05 2007 2008/09 - - 2015 2017 

Hungary - - - 2011 - - 2017 

Ireland - 2007 
2009/10
/11 

- - - 2017 

Israel 2005/06 2009/10 - - 2013 2015 2017 

Italy 2004 2006/07 2008/09 2011 2013 2015 2017 

Latvia - - - - - - 2017 

Lithuania - - - - - - 2017 

Luxembourg - - - - 2013 2015 2017 

Malta - - - - - - 2017 

Netherlands 2004 2007 2008/09 2011 2013 - 2017 

Poland - 2006/07 2008/09 2011/12 - 2015 2017 

Portugal - - - 2011 - 2015 2017 

Romania - - - - - - 2017 

Slovakia - - - - - - 2017 

Slovenia - - - 2011 2013 2015 2017 

Spain 2004 2006/07 2008/09 2011 2013 2015 2017 

Sweden 2004 2006/07 2008/09 2011 2013 2015 2017 

Switzerland 2004 2006/07 2008/09 2011 2013 2015 2017 

Source: Börsch-Supan A. Survey of Health, Ageing and Retirement in Europe (SHARE) 

Wave 6. Release version: 6.1.1. In: SHARE-ERIC, editor. 2018. Data set. DOI: 

10.6103/SHARE.w6.611 
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The SHARE sample was designed to enable inferences about the populations of those 

aged 50 years or older across participating countries (91). This was complex as each 

country sample must be nationally representative, but at the same time internationally 

comparative. This was achieved by utilizing national population registries and regional 

stratification to ensure that sample is representative across different geographical regions 

in the country. The target population were individuals residing in households, and those 

who were incarcerated, institutionalized or unable to be located were excluded from the 

sample. Every few years, refreshment samples are added to maintain representativeness 

of the younger cohorts and compensate for the reduction in the panel due to death and 

attrition (91). Data collection is done using face-to-face interviews and laptop computer 

with installed computer-assisted personal interviewing (CAPI) software. Exceptions are 

drop off interviews, which collect data using paper and pencil, and end-of-life interviews 

that can be conducted using CATI (computer-assisted telephone interview). Table 8Table 

8 presents the number of participants in each SHARE country by survey wave. In wave 

one there were 30,434 participants and the number increased to 68,321 in wave six. On 

average, individual response rate is 62%, while the retention rate was more than 82% 

(91, 92). The main reason for non-response was refusal to participate in the study (89). 
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Table 8: Participants by country and wave in the SHARE 

Country Wave 1 Wave 2 Wave 3 Wave 4 Wave 5 Wave 6 

Austria 1,569 1,200         999      5,255         4,382         3,402  

Belgium 3,810 3,227      2,865      5,324   -         5,823  

Croatia - -  -   -         5,640         2,494  

Czech - 2,750      1,835      5,539         5,643         4,858  

Denmark 1,706 2,630      2,144      2,287         4,146         3,733  

Estonia - -  -      6,864         5,752         5,638  

France 3,122 2,989      2,500      5,851         4,506         3,948  

Germany 2,997 2,628      1,921      1,621         5,752         4,412  

Greece 2,897 3,412      3,092   -   -         4,937  

Hungary - -  -      3,072   -   -  

Ireland - 1,035         855   -   -   -  

Israel 2,450 2,447  -   -         2,599         2,035  

Italy 2,553 2,986      2,528      3,595         4,750         5,313  

Luxembourg - -  -   -         1,610         1,564  

Netherlands 2,968 2,683      2,258      2,789         4,168   -  

Poland - 2,466      1,939      1,733   -         1,826  

Portugal - -  -      2,020   -         1,676  

Slovenia - -  -      2,749         2,958         4,224  

Spain 2,316 2,427      2,271      3,728         6,708         5,636  

Sweden 3,049 2,796      1,961      1,969         4,556         3,906  

Switzerland 997 1,498      1,324      3,788         3,051         2,806  

Total 30,434 37,174   28,492    58,184       66,221       68,231  

Source: Börsch-Supan A. Survey of Health, Ageing and Retirement in Europe (SHARE) 

Wave 6. Release version: 6.1.1. In: SHARE-ERIC, editor. 2018. Data set. DOI: 

10.6103/SHARE.w6.611 

End-of-life or exit interviews are conducted with a proxy respondent who is usually a 

household member, family member, neighbour or any other person close to the 

deceased. The number of end-of-life interviews varies between countries, but sample has 

increased over time, as shown in Table 9Table 9. Even though the percentage varies 

from country to country, the end-of-life interview is collected for more than 72% of 

participants for whom death is detected (91). The SHARE undertakes a lot of effort in 

order to identify dead respondents. Initially, if there is a successful contact attempt with 

the spouse or a relative of the deceased, they inform SHARE personnel about the 
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respondent’s death and this information is recorded. This information usually exceeds the 

number of end-of-life interviews because not all spouses/relatives are willing or available 

to provide an end-of-life interview.  If contact is unsuccessful, there are several measures 

undertaken: i) in most countries national or regional survey agencies can obtain the vital 

status of a person directly from a population register , ii) interviewers try to contact 

neighbours or other people that live in the same house as the deceased or iii) 

interviewers/survey agencies search for an “obituary notice” in local newspapers or on 

the internet or, in rural areas, some interviewers even contact the priest since they usually 

know quite well who died recently. Even with all these efforts, some deaths remain 

unrecorded, thus the end-of-life interviews provide information about “validated deaths” 

that are presumably slightly underestimating the number of unknown “actual deaths”. 

Table 9Table 9 presents the number of recorded end-of-life interviews in the SHARE by 

country and survey wave.  

Table 9: End-of-life interviews by country and wave in the SHARE 

Country  Wave 2 Wave 3 Wave 4 Wave 5 Wave 6 Total 

 Austria  36 50 45 178 159 468 

 Belgium  40 104 91 152 227 614 

 Czech Republic  - 67 81 223 326 697 

 Denmark  50 91 121 133 181 576 

 Estonia  - - - 331 368 699 

 France  59 112 101 144 123 539 

 Germany  52 68 54 31 99 304 

 Greece  50 145 - - 350 545 

 Ireland  - 36 - - - 36 

 Israel  164 - - 195 155 514 

 Italy  52 92 92 152 240 628 

 Luxembourg  - - - - 18 18 

 Netherlands  49 83 61 85 - 278 

 Poland   94 165  195 454 

 Portugal  - - - - 117 117 

 Slovenia  - - - 52 122 174 

 Spain  97 138 142 268 426 1,071 

 Sweden  63 101 182 189 176 711 

 Switzerland  14 26 39 65 93 237 



53 
 

Source: Börsch-Supan A. Survey of Health, Ageing and Retirement in Europe (SHARE) 

Wave 6. Release version: 6.1.1. In: SHARE-ERIC, editor. 2018. Data set. DOI: 

10.6103/SHARE.w6.611 

The SHARE is unique in the number of participating countries and the sample size is 

increasing from wave to wave. The data is comprehensive, but also complex due to its 

cross-national and multidisciplinary feature. As in other longitudinal studies, panel attrition 

may lead to selection bias, which undermines representativeness of the sample. 

Calibrated sample weights are available to address this problem and reduce the issue of 

selection bias (93, 94). Institutionalized population, which tends to be in poorer health, is 

excluded from the sampling, resulting in a sample of healthier individuals. This is 

particularly relevant when investigating various public health and social policy issues.  

2.3 Design 

Data were accessed by registering with each data provider. The HRS is distributed by the 

University of Michigan, the SHARE is distributed by the Survey of Health, Ageing and 

Retirement in Europe – European Research Infrastructure Consortium (SHARE-ERIC), 

and the ELSA is provided by the UK Data Services. Across all studies of ageing, access 

to the data is provided free of charge for scientific use. All data provided was anonymized, 

so privacy of study participants is respected, and their personal information is kept 

confidential. As this research utilized secondary datasets, an ethical approval has already 

been granted for each of the datasets, thus additional approvals were not necessary. 

Appendix A shows permissions to access, use and publish the data from the HRS, the 

SHARE and the ELSA for research purposes. 

Statistical software STATA (Version 13) was used to perform all analyses in this research 

project. Regression analysis was used to examine the relationship between the set of 

dependent and independent variables. Depending on the outcome observed, linear, 

binary and/or multinomial logistic regression was applied. Also, where appropriate and 

when the data permitted, longitudinal approach in form of random effects logistic 

regression was used to gauge the association between the dependent variable and the 

repeated measures.  
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All logistic models were presented following the same approach. Main results included 

odds ratios (OR) with the statistical significance of the parameter estimates. OR indicate 

a percentage odd change for a unit increase in the observed variable, holding other 

variables constant. Aligned with standard reporting of significance levels, asterisks are 

included to aid interpretation (Significance values: * p<0.1, ** p<0.05, *** p<0.001).  

Appendences contain a full statistical output of the performed analyses. In each chapter 

(Chapter 3, 4 and 5), methodology and the analyses of that section are described into 

more detail.  

2.4 Aims and objectives 

The overarching aims of this thesis are as follows: 

• To offer an original and valid contribution to end-of-life care research by examining 

international experiences of end-of-life treatment practices and dying 

circumstances across the US, European countries and Israel, focusing on different 

patient groups and health and social care system characteristics; 

• To make an original and valid contribution to research on end-of-life care planning 

by exploring experiences of different patient groups and examining factors that 

influence end-of-life planning in relation to patient’s characteristics, health status 

and socio-cultural background. 

The intention is to provide relevant evidence to current international discourse on 

population ageing and challenges surrounding provision of timely and appropriate end-

of-life care. Such evidence will enable policy makers and other relevant stakeholders to 

gain insight into best practices of provision of the quality end-of-life care and planning. 

Also, it can inform policy design in order to create models of care that provide timely and 

appropriate support of quality end-of-life care and planning services to diverse population 

groups while considering their preferences and acknowledging limited national resources.  

The objectives of this research are as follows: 
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• To investigate end-of-life care pathways in terms of end-of-life care utilization, 

OOP expenses and death circumstances in the US, 17 European countries and 

Israel; 

• To investigate determinants of the place of death, focusing on patient 

characteristics and living circumstances and type of funding mechanism of long-

term care; 

• To examine patterns and consequences of end-of-life care planning and factors 

that impact it; particularly the effect that individual’s chronological age and 

proximity to death, health status and socio-cultural background have on engaging 

in end-of-life planning activities; 

• To examine equity in access to end-of-life care and planning services, and values 

and attitudes towards death and dying among different racial and ethnic groups; 

• To provide learnings and policy implications of the presented research to policy 

planners and other stakeholders engaged in the organization and provision of end-

of-life care services.  

Aims and objectives outlined above will be addressed in the three subsequent chapters 

(Chapters 3, 4 and 5) of this thesis. Finally, this will be proceeded by the concluding 

discussion chapter (Chapter 6).  

2.5 Chapter summary 

An increasingly older and multimorbid population will pose challenges to the provision of 

the quality end-of-life care services. Care at the end-of-life is complex due to diverse 

spectrum of stakeholders involved in the provision of care and increasing expectations 

from patients and their caregivers. Further, as the number of those with multiple long-

term care conditions is increasing, the need for care extends beyond the very last 

moments before death. In response to these events countries are increasingly prioritizing 

policies related to end-of-life care provision. As the national resources are scarce and the 

costs of healthcare provision are increasing, it is paramount to use available resources 

as effectively as possible. There is a knowledge gap in cross-national end-of-life care 

research, and how the provision of end-of-life care, planning and attitudes towards death 

and dying differ across different population groups and geographies. The following 
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chapters of this thesis aim to offer an original contribution to the literature by expanding 

the knowledge on the end-of-life care provision and planning and provide timely evidence 

relevant to current policy challenges.   
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3. International comparison of end-of-life care in the US, 

Europe and Israel  

Abstract 

Objective: An ageing and increasingly multi-morbid population will pose considerable 

challenges to the provision of quality end-of-life care in industrialized countries. The 

complexity of care provision and the large spectrum of actors involved limit our 

understanding of the care pathways and how these are influenced by financial, 

institutional and individual factors. Objective of this chapter is to examine end-of-life 

treatment practices and circumstances across the US, European countries and Israel in 

relation to patient and health and social care system characteristics.  

Design: Observational cohort study. 

Setting: The United States, using data from the Health and Retirement Study; England 

using the English Longitudinal Study of Ageing; and 16 European countries and Israel 

using data from the Survey of Health, Ageing and Retirement in Europe.  

Participants: 9,228 participants of the Health and Retirement Study, who died in the 

period between 2002 and 2014; 992 participants of the English Longitudinal Study of 

Ageing who died between 2004 and 2013; and 5,343 participants of the Survey of Health, 

Ageing and Retirement in Europe who died between 2006 and 2013. All participants were 

over 65 years of age.  

Measurements: Descriptive analysis was conducted to investigate international 

differences in end-of-life care utilisation, out-of-pocket expenses and circumstances of 

death. Logistic regression analysis was applied to examine the relationship between the 

place of death and a range of individual and health and social care characteristics. 

Results: There are substantial differences in the utilisation and provision of end-of-life 

care depending on the type of financing mechanism of end-of-life care and patient 

characteristics. Countries with predominant public funding of end-of-life care rely more on 

the welfare state making terminal care more institution-centric. Higher usage of outpatient 
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long-term care services, facilitated by higher public spending on long-term care, leads to 

reduced hospitalisation and a higher share of out-of-hospital deaths. Counties with mostly 

privately funded end-of-life care tend to have underdeveloped and underutilised formal 

long-term care facilities. Consequently, in these countries end-of-life care is more 

hospital-centric. 

Conclusions: Demand for end-of-life care is increasing in the wake of ageing population 

in developed countries. Public support is necessary for development of long-term care 

services to improve current availability and quality of formal end-of-life care. In turn, this 

provides the opportunity for higher proportion of out-of-hospital deaths and less 

dependency on acute terminal care.  

3.1 Background 

This chapter examines international differences in end-of-life pathways using the data 

from the US, European countries and Israel. The analysis focuses on differences in end-

of-life healthcare utilization, OOP expenses and place of death, reflecting on patient 

characteristics and funding mechanism of country’s health and social care system. The 

data from three longitudinal studies of ageing, described in Chapter 2, is used to conduct 

the analyses. These studies are harmonized to facilitate international comparisons. As a 

result of that, these panels are “historical databases” to investigate trends and test 

hypotheses related to health and well-being of population among elderly population. 

The decisions made by patients, families and clinicians in the last stages of life are highly 

complex and challenging and have many ethical, emotional and economic implications. 

As highlighted in the introductory chapter of this thesis, the purpose of end-of-life care is 

to allow “all those with advanced, progressive, incurable illness to live as well as possible 

until they die” (15), which implies providing the right care at the right place while 

respecting patients’ preferences (95, 96). The end-of-life care involves a large number of 

actors, both within and outside the health system, and is often highly resource intensive 

(97-99). For example, in the US, patients who are in their last year of life absorb 25% of 

the Medicare budget (7). End-of-life care is a subset of long-term care and therefore 

influenced by long-term care financing, organization and provision (61). It is projected that 
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more than a quarter of Americans and Europeans will be older than 65 by 2050 (100, 

101). In this context of an ageing, increasingly multi-morbid global  population, and given 

higher expectations from patients and families to receive high quality care (102), end-of-

life care is an urgent public health priority (100).  

The majority of terminally ill patients prefer to die at home (103-106), but most of them 

die in acute settings (107-109). This not only has implications for the well-being of patients 

but also has a clear impact on healthcare resource use and costs as the place of death 

is strongly associated with cost of dying (108, 110, 111). The picture is further complicated 

as redistribution of care from resource intensive settings (e.g. acute care) to other forms 

of formal and informal care may have very different implications, depending on the 

organization of care, provision and on the financing mechanisms of health systems. Care 

delivery at the end-of-life involves a mix of public, private and informal health and social 

care providers. While generally speaking, every developed country has a system 

established to support older people with limitations (112), countries differ substantially in 

the organization, financing and provision of long-term care with obvious repercussions on 

end-of-life care. Countries range from those where long-term care is mainly privately 

financed, and usually provided through informal carers, to countries which have publicly 

financed and formalized long-term care provision (7, 113-115). In the US most of the long-

term care is funded privately. The Medicaid is the single largest payer, accounting for 

around 40% of long-term care spending and approximately one fifth is paid by Medicare, 

although it is important to emphasize that Medicare pays only for time-limited post-acute 

care (116). Still, the largest portion of long-term care is provided informally without a 

financial transaction. Further, countries also exhibit important socio-cultural differences, 

regarding the role of families in the provision of informal care and expectations 

surrounding end-of-life care and death (10, 16, 97). 

Even though there is growing body of literature on end-of-life care, there is limited 

population-based evidence on peoples’ end-of-life care needs and the circumstances in 

which they are dying (97, 117). Conditions such as cancer are more investigated, while 

other long-term chronic conditions are often overlooked in end-of-life care research (12). 

Taking into account growing priority and challenges related to population ageing, there is 
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a need for robust international comparisons to inform the future direction and organization 

of end-of-life care (118). This chapter aims to address this evidence gap and provide 

international comparison on end-of-life circumstances to better understand conditions 

that are associated with better outcomes. Experiences and patient outcomes in their last 

year of life are compared across the US, selected European countries and Israel, 

indicating how these outcomes can be explained by patient characteristics, and systems’ 

funding and organizational differences.  

Healthcare utilization, OOP expenses at the end-of-life and place of death depend largely 

on two main supply side factors and individual characteristics:  

i) financing mechanisms of end-of-life care, particularly the balance in the mix 

of private and public health and social care providers and;  

ii) social support in the provision of informal care at the end-of-life  

iii) individuals’ health status and terminal condition (7, 97, 112, 119).  

Based on the above statement, six hypotheses were formed. Initially, it is hypothesized 

that in countries with prevalent public funding of long-term care, patients will rely less on 

hospital-based care and use more formal long-term care, such as home-based care and 

nursing homes (Hypothesis 1). In contrast, it is presumed that in countries where long-

term care is mostly privately funded, patients will rely more on informal, family-based care 

and are more likely to utilize acute hospital-based care at the end-of-life (Hypothesis 2). 

Additionally, it is expected that funding structure of end-of-life care will have differential 

effect on end-of-life care pathways, depending on patient characteristics, for example 

age, cohabitation situation and medical condition. Younger patients are likely to be 

exposed to higher levels of care compared to the very old ones (120, 121). Accordingly, 

it is hypothesized that younger patients, suffering from terminal condition, will be exposed 

to more interventionist care with curative intent compared to their older counterparts that 

are likely to receive more supportive and palliative care (Hypothesis 3). It is expected that 

this effect will be stronger in publicly funded end-of-life care systems due to the availability 

of formal long-term care (Hypothesis 4). As the great deal of end-of-life care is provided 

informally, the accessibility of informal carers affects the utilization of formal end-of-life 
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care. Therefore, it is expected that individuals who are living alone are more likely to die 

in a hospital due to the lack of support at home (Hypothesis 5). Finally, as patients who 

are suffering from chronic disease experience a gradual decline in health (17), planning 

for out of hospital death is more realistic compared to individuals dying from an acute 

episode (e.g. cardiac arrest or stroke), whose death may often seem sudden (17). That 

said, we expect that in areas where public end-of-life care funding is predominant, end-

of-life trajectories of chronically ill patients will be less hospital- and more institution-

centric compared to mainly privately funded end-of-life care systems (Hypothesis 6).  

The financing of end-of-life care will also have an impact on direct contributions from the 

households for the care they receive. The amount of OOP spending will depend on: i) 

whether end-of-life care financing is mostly private or public, ii) the type of cost-sharing 

arrangement iii) the financial protection mechanisms in place (e.g. spending cap) and iv) 

the affordability of end-of-life care for households. Higher OOP payments are anticipated 

in areas where financing of end-of-life care is mostly private, where protection 

mechanisms are weaker, and where end-of-life care is more affordable due to a 

favourable macroeconomic situation (e.g. high Gross Domestic Product (GDP) per capita 

and living standards). 

Taking an international perspective in end-of-life care research is increasingly important, 

due to similar challenges and experiences across a number of different countries (12). 

This research initiative provides an opportunity to study end-of-life care across a diverse 

group of patients and across different economies to identify common lessons that may 

drive future organization of terminal care. Aims of this chapter are summarized below: 

1. To describe end-of-life care trajectories and place of death in the US, selected 

European countries and Israel; 

2. To investigate how particular end-of-life trajectories are related to patient 

characteristics, their living conditions and the funding mechanism of health and 

social care. 
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3.2 Methods  

3.2.1 Sample 

The pooled data from exit interviews of the HRS, the ELSA and the SHARE are used to 

conduct the analysis. In all analysed studies the exit interviews were conducted with a 

proxy respondent after participant’s death and contain a range of questions regarding 

death circumstances. The proxy respondent can be a close relative, a household member 

or any other person identified from closer social network of the deceased participant. A 

sample of 9,228 deceased participants of the HRS, combined from 2002 to 2014, were 

used to analyse end-of-life circumstances of the US population. This time period was 

chosen as earlier waves of exit interviews contained many questions that were either 

changed or discontinued in the later waves, which may bias final results and undermine 

comparison with other studies of ageing (77). This sample represents 70.8% of all exit 

interviews recorded in the HRS. Average age at death was 79.6 years and 53% of the 

sample were females. The exit interview provides a range of information on participant’s 

last year of life, such as: place of death, care utilization in the final year of life, 

respondent’s health status, cause of death, OOP expenses, insurance status and social 

support. Data on the following types of care is collected: hospital stay, stay in a nursing 

home and stay in hospice. OOP expenditure is expressed in current US $ and includes 

expenditures of the following categories: hospital costs, nursing home costs, doctor’s visit 

costs, dentist costs,  outpatient surgery costs, average monthly prescription drug costs, 

home healthcare and special facilities costs (77). Information in the exit interview was 

provided by proxy respondent and vast majority of them (88.3%) were closely related to 

the deceased respondent.  

A pooled sample of 992 participants from Wave 2 (2004/05), Wave 3 (2006/07), Wave 4 

(2008/09) and Wave 6 (2012/13) of the ELSA was used to examine end-of-life 

circumstances of the English population. No end-of-life interviews were carried out at 

Wave 5. 46% of the sample were females and the average age at the time of death was 

73.3 years. Information on deceased’s circumstances was also provided by proxy 

respondents. 87.8% of proxy respondents were either the child of the deceased or the 

surviving partner. The information collected in the end-of life interview is similar to the one 
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collected in the HRS exit interview. Categories of care for which data is collected are 

hospital stay, hospice care, nursing home care, residential home care and sheltered 

housing. Regarding the OOP expenses, the end-of-life module contains data on 

expenses for medical treatments outside the National Health System (NHS) and funeral 

expenses. As funeral expenses are paid after participants death, these are not included 

in the analysis. Data for any OOP expense is available for only 8.7% of the sample, so 

this was excluded from the analysis due to large proportion of the missing data. The exit 

interview in the English study of ageing collects data on the last 2 years of participant’s 

life, therefore the results are not directly comparable with two other studies analysed 

within the scope of this thesis. Despite that, the results are indicative of participant’s end-

of-life circumstances, as the questionnaire is a valuable source of information on 

participants health status during the final 2 years of life, the place of death and dying 

circumstances (84).  

To study end-of-life circumstances in Europe and Israel a sample of 5,343 participants, 

pooled across Wave 2 (2006/07), Wave 3 (2008/09), Wave 4 (2011/12) and Wave 5 

(2013), was extracted from the SHARE. Analysis included participants from 17 countries 

for which the end-of-life module is available: Austria, Belgium, Czech Republic, Denmark, 

Estonia, France, Germany, Greece, Ireland, Israel, Italy, the Netherlands, Poland, 

Slovenia, Spain, Sweden and Switzerland. The dataset contains information on 

participants’ place and cause of death, healthcare utilization, OOP expenses in 

purchasing power parity (PPP) adjusted Euros and information on ADLs during the last 

year of life. Proxy interviewees provided information on the following types of care and 

related OOP costs: general practitioner (GP) care, specialist care, hospital stay, care in 

a nursing home, hospice stay, medications, aids and appliances and formal home care 

or help due to disability. Reported difficulties with ADL are limited to those that persisted 

at least three months during the last year of life. In 73.1% of interviews proxy respondents 

were either a spouse or a child of the deceased and 85.2% of them had regular contact 

with the deceased (i.e. more than once a week). 

In both the HRS and the SHARE, in situations where exact OOP costs were unknown, or 

when proxy respondents did not report exact values, unfolding brackets technique was 
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used to reduce non-response. Using unfolding brackets technique, respondents are 

asked a series of close-ended value range questions, and the resulting amount is a 

categorical second best option to the initial continuous financial variable of interest (122). 

The respondents were able to choose between three different country-specific bracket 

values, designating low, middle and high value. Overall, 13.42% of the cost data in the 

HRS and 6.05% in the SHARE was estimated using this approach.  

3.2.2 Analyses 

Analysis was performed using the statistical software STATA (Version 13). Descriptive 

statistics of the main variable of interest were produced for each country. To enable 

comparison OOP expenditures had to be inflated to the reference year and adjusted for 

PPP.  OOP costs were converted to 2013 Euros or Dollars, and PPP adjusted using 2011 

price level indices for the overall health sector, to account for differences in the relative 

price levels of health goods and services (123, 124). In the SHARE, in the case of non-

Euro countries, OOP costs were initially converted to local currency using the SHARE 

exchange rates before being PPP adjusted using appropriate price level indices (123, 

124).  

Response rates varied across interview questions and across analysed ageing studies. 

In the HRS, the highest proportion for missing values was for the utilization of hospice 

care (88.7%), related OOP costs (92.8%) and the use of nursing homes (45.3%). Other 

analysed variables from the HRS had less than 10% of responses missing. A similar 

situation was observed in the ELSA. The proportion of missing values ranged from 92.2% 

for the time spent in nursing home in the last 2 years of life to 0.4% for the place of death. 

In the SHARE, the missing values were the highest for the questions related to OOP costs 

(18.1% for OOP costs from GP to 81.2% for OOP costs for care in nursing homes) and 

those related to healthcare utilization (2.7% for care received from GP to 32.5% for care 

received in a hospice). Belgium is the country with the least missing values (14.5%) and 

Israel the one with the most missing values (21.5%).  

Data permitted only cross-sectional analysis as each participant had only one 

observation. As the SHARE is the only multi-country study of ageing, a series of logistic 
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regressions were applied to analyse the association between the location of death, a 

range of individual circumstances in the last year of life and typology of end-of-life care 

system. Using a single dataset, it is possible to minimize bias associated with using data 

from different surveys to investigate differences across countries and different health and 

social care systems. Selection of the model variables was guided by the literature.  

Depending on the predominant source of end-of-life care funding, countries were 

classified as those with mostly publicly and mostly privately funded end-of-life care 

system. Netherlands, Denmark, Sweden, Belgium and Germany are countries where the 

public sector plays a predominant role in the financing of end-of-life care services, 

whereas Switzerland, France, Spain, Czech Republic, Israel, Slovenia, Poland, Estonia, 

Austria, Greece, Ireland and Italy are countries where terminal care is mostly privately 

provided and financed (112, 114, 119, 125). As age is one of the determinants of health 

care use, it was assumed it will be an important factor when it comes to end-of-life care 

utilisation (126). Further, cohabitation status has an impact on the availability of informal 

care and therefore may impact when and what type of care individual will seek at the end-

of-life. Also, individual’s terminal condition and health status largely impact their decline 

trajectory which may affect the care they receive and their place of death (127).  

Initially, a series of models were estimated to investigate the determinants of dying in 

hospital, in a care home and at home. Care home refers to an elderly care institution, 

including nursing homes and hospices. Independent variables included relevant country 

group, age (“Younger than 80 years” and “80 and older”), gender, living alone at the time 

of death, underlying cause of death (i.e.  “Cancer”, “Cardiovascular disease” or “Other”), 

a set of variables indicating the type of healthcare service utilized during the last year of 

life (i.e. “GP”, “Specialist physician”, “Nursing home”, “Hospice”, “Home care”, 

“Medications” and “Aids and appliances”), the number of hours of help necessary during 

a typical day, the number of limitations with ADLs, the duration of illness (i.e. “Less than 

6 month”, “ More than 6 months but less than a year”, “More than a year”), and a wave 

dummy variables to control for secular trends. For estimating the probability of dying in 

hospital, the use of hospital services was measured using the frequency of hospitalization 

in the last year of life (i.e. “Not at all”, "1 to 2 times", "3 to 5 times" and “More than 5 

times”). Further, six additional logistic regressions were conducted to investigate the 
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impact of the end-of-life care system funding on the likelihood of dying in hospital and 

dying in a care home depending on the individuals’ terminal illness, age group (<80, ≥80) 

and cohabitation status of the deceased. In these models, underlying cause of death, age 

group and living alone were interacted with the country group.  

3.3 Results 

3.3.1 Study population  

Table 10Table 10 presents characteristics of sample populations in the HRS, the ELSA 

and the SHARE. In most countries there is a higher proportion of males in the study 

sample (51.32%-61.54%), except for the US (46.6%), Austria (46.45%) and Denmark 

(46.87%). The mean age at the time of death for all countries is above 74 years, with 

females being older at time of death. Sweden has the highest mean age of death for both 

males (79.9) and females (82.7). Average hours of help necessary during the day are 

only reported in the SHARE. On average, in all countries, more than 42% of decedents 

had at least one long-term condition and required more than 7 hours of assistance during 

a typical day. Therefore, many individuals required a significant formal and (or) informal 

care assistance during their last year of life. The average number of reported difficulties 

with ADLs is ranging from 2 in Switzerland to 3.6 in the US, out of 7 listed in the 

questionnaire. The most common reported difficulties were associated with dressing, 

bathing and walking.  
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Table 10: Characteristics of sample populations in the HRS, the ELSA and the SHARE 

Countries  N  

Gender Age at the time of death 
Help hours 

during typical 
day, 

Mean 

Average 
number of 
reported 

difficulties 
with ADLs 

Female, 
(%) 

Male, 
(%) 

Mean 
Female, 

Mean (SD) 
Male, Mean 

(SD) 

US 9,228  53.4% 46.6% 80.0 (10.8)  81.4 (11.0)  78.4 (10.4)  -  3.6  

EN  992  46.5% 53.5%   75.8 (6.5)  76.0 (6.4)  75.7 (6.4) -  2.4 

AT 310 53.6% 46.5% 75.9 (10.8) 77.6 (11.6) 74 (9.6) 9.2 2.5 

BE 389 43.4% 56.6% 78.3 (11.1) 79.9 (11.4) 77 (10.8) 8.7 2.9 

CZ 373 46.4% 53.6% 76.4 (10.0) 78.5 (9.8) 74.5 (9.8) 9.4 2.2 

DK 399 53.1% 46.9% 77.8 (10.7) 79.0 (11.2) 76.5 (10) 9.9 2.6 

EE 332 44.3% 55.7% 76.1 (10.0) 78.5 (10.3) 74.3 (9.4) 8.9 2.4 

FR 417 48.7% 51.3% 78.9 (11.4) 81.6 (10.6) 76.4 (11.6) 8.1 2.7 

DE 208 46.6% 53.4% 75.7 (10.0) 78.1 (10.8) 73.6 (8.8) 9.6 2.8 

GR 196 45.9% 54.1% 78.4 (11.6) 79.9 (10.9) 77.2 (12) 8.6 2.3 

IE 37 43.2% 56.8% 76.9 (9.5) 77.1 (11) 76.7 (8.4) 8.8 2.1 

IL 364 43.7% 56.3% 77.3 (10.3) 77.7 (11.1) 77 (9.7) 8.3 2.6 

IT 389 43.7% 56.3% 77.7 (10.0) 78.8 (10.1) 76.9 (9.8) 8.1 3.2 

NL 280 40.0% 60.0% 76.0 (10.5) 77.9 (11.3) 74.7 (9.8) 9.4 2.7 

PL 261 41.4% 58.6% 74.4 (10.4) 76.1 (10.5) 73.2 (10.2) 8.4 2.5 

SL 52 38.5% 61.5% 76.9 (9.8) 78.8 (11.4) 75.7 (8.7) 9.0 3.0 

ES 654 47.7% 52.3% 79.9 (10.2) 82.1 (9.8) 77.9 (10.1) 8.9 3.2 

SE 538 47.0% 53.0% 81.2 (9.9) 82.7 (10.1) 79.9 (9.5) 9.1 2.6 

CH 144 40.3% 59.7% 80.1 (11.4) 81.1 (12.8) 79.4 (10.4) 7.2 2.0 

Source: Author’s analysis of data from the Health and Retirement Study (2002 – 2014), the English Longitudinal Study of 

Ageing (2004 – 2013) and the Survey of Health, Retirement and Ageing in Europe (2006 – 3013). 

Notes: US – United States, EN – England,  AT –  Austria, BE – Belgium, CZ –  Czech Republic,  DK – Denmark, EE – 

Estonia, FR –  France, DE – Germany, GR –  Greece, IE –  Ireland, IL – Israel, IT –  Italy, NL – Netherlands, PL – Poland, 

SL –  Slovenia, ES – Spain, SE –  Sweden, CH – Switzerland.
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3.3.2 Place of death  

Table 11Table 11 presents distribution of the place of death among the analysed 

countries. According to the data, there is substantial variation between countries 

regarding the place of death. Even though the hospital is the most common place of death 

for most countries, the proportion of hospital deaths varies from 31% for Netherlands to 

64% for Slovenia. Greece (49.5%), Italy (49.4%) and Netherlands (36.8%) are countries 

where the highest proportion of people died at home. While care home, as a place of 

death, does not prevail in any country, Sweden (36.4%), the US (31.3%), Denmark 

(30.6%) and Switzerland (30.6%) have the highest share of deaths in that setting. The 

difference between in-hospital and out-of-hospital deaths can be better observed on 

Figure 2Figure 2, where countries are sorted from those with the highest proportion of in-

hospital deaths to the lowest.  

Table 12Table 12 presents underlying cause of death and duration of illness for the study 

sample. Cancer and cardiovascular illnesses are the leading causes of death in all 

countries. Greece (53.0%) and Estonia (49.7%) had the highest proportion of individuals 

who died from cardiovascular related illnesses. On the other hand, Netherlands (38.9%) 

and Switzerland (34.7%) had the highest share of cancer-related deaths among the 

observed countries. Deaths caused by respiratory diseases were quite high in England 

(13.1%) and the US (10.7%), while other SHARE countries had on average lower 

proportion of deaths caused by respiratory problems. Netherlands (7.1%) and Switzerland 

(6.9%) had quite high share of deaths caused by severe infection, although this category 

was not reported in ELSA. When it comes to the duration of illness, the sample population 

of the US was different from other countries. There was a significantly higher proportion 

of individuals (43.4%) who were suffering from a terminal illness for less than a month, 

while the proportion of those that had the terminal illness over a year (22.1%) was on 

average lower than in other analysed countries. In majority of SHARE countries, the 

highest proportion of individuals were deteriorating slowly, with their terminal illness 

lasting for more than a year.  
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Table 11: Distribution of the place of death in the HRS, the ELSA and the SHARE 

Countries  

Place of death, (%) 

Home Hospital 
Care 

home 
Other 

US 28.7% 36.8% 31.3% 3.2% 

EN 23.8% 53.7% 19.7% 2.8% 

AT 35.2% 47.1% 9.7% 8.1% 

BE 30.6% 46.0% 19.0% 4.4% 

CZ 22.3% 63.0% 10.2% 4.6% 

DK 25.1% 40.4% 30.6% 4.0% 

EE 37.7% 47.0% 8.4% 6.9% 

FR 25.7% 52.0% 13.4% 8.9% 

DE 32.7% 46.6% 14.9% 5.8% 

GR 49.5% 39.8% 1.0% 9.7% 

IE 35.1% 51.4% 10.8% 2.7% 

IL 29.4% 58.8% 6.3% 5.5% 

IT 49.4% 43.2% 3.9% 3.6% 

NL 36.8% 31.1% 28.2% 3.9% 

PL 42.5% 51.3% 2.7% 3.5% 

SL 26.9% 63.5% 3.9% 5.8% 

ES 37.9% 53.2% 5.8% 3.1% 

SE 21.9% 38.1% 36.4% 3.5% 

CH 23.6% 40.3% 30.6% 5.6% 

Source: Author’s analysis of data from the Health and Retirement Study (2002 – 2014), 

the English Longitudinal Study of Ageing (2004 – 2013) and the Survey of Health, 

Retirement and Ageing in Europe (2006 – 3013). 

Notes: US – United States, EN – England,  AT –  Austria, BE –  Belgium, CZ –  Czech 

Republic,  DK – Denmark, EE – Estonia, FR –  France, DE – Germany, GR –  Greece, IE 

– Ireland, IL –  Israel, IT – Italy, NL – Netherlands, PL –  Poland, SL –  Slovenia, ES –  

Spain, SE –  Sweden, CH – Switzerland. 
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Figure 2: Proportion of in-hospital deaths in the US, selected European countries and 

Israel 

 

Source: Author’s analysis of data from the Health and Retirement Study (2002 – 2014), 

the English Longitudinal Study of Ageing (2004 – 2013) and the Survey of Health, 

Retirement and Ageing in Europe (2006 – 3013). 

Notes: US – United States, EN – England,  AT –  Austria, BE –  Belgium, CZ –  Czech 

Republic,  DK – Denmark, EE – Estonia, FR –  France, DE – Germany, GR –  Greece, IE 

- Ireland, IL –  Israel, IT – Italy, NL – Netherlands, PL –  Poland, SL –  Slovenia, ES –  

Spain, SE –  Sweden, CH – Switzerland. 
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Table 12: Cause of death and duration of illness of sample populations in the HRS, the ELSA and the SHARE 

Countries 
  

Cause of death, (%) Duration of illness (%) 

A heart 
attack, 

stroke or 
other 

cardio-
vascular 
related 
illness 

Cancer Severe 
infectious 
disease 

Respiratory 
disease 

Disease 
of the 

digestive 
system 

Other N/A Less than 
a month 

One 
month or 
more but 
less than 

a year 

One year 
or more 

N/A 

US 31.6% 21.8% 3.42% 10.7% 6.9% 25.6% - 43.4% 26.7% 22.1% 7.8% 

EN 29.3% 32.7% - 13.1% - 24.9% 2.5% 
39.2%* (≤ 
6 months) 

14.2%* 
(> 6 

months) 
46.6% - 

AT 39.0% 22.6% 6.8% 4.5% 4.2% 14.8% 8.1% 22.6% 25.8% 44.8% 6.8% 

BE 30.1% 31.4% 6.4% 3.9% 4.4% 20.3% 3.6% 28.0% 27.0% 40.6% 4.4% 

CZ 45.0% 24.7% 4.6% 4.0% 2.7% 15.3% 3.8% 24.4% 33.2% 40.0% 2.4% 

DK 25.6% 30.8% 6.5% 5.8% 4.0% 21.1% 6.3% 26.8% 25.6% 44.9% 2.8% 

EE 49.7% 23.2% 2.4% 3.9% 3.3% 11.5% 6.0% 25.3% 28.3% 41.3% 5.1% 

FR 30.9% 29.5% 3.4% 6.2% 2.2% 19.9% 7.9% 22.1% 24.7% 46.0% 7.2% 

DE 39.4% 33.2% 5.8% 2.4% 2.4% 13.5% 3.4% 20.7% 26.9% 49.5% 2.9% 

GR 53.1% 23.0% 0.5% 5.1% 2.6% 7.7% 8.2% 35.7% 27.0% 28.1% 9.2% 

IE 40.5% 29.7% 2.7% 10.8% 2.7% 10.8% 2.7% 29.7% 21.6% 46.0% 2.7% 

IL 29.1% 28.0% 4.1% 1.4% 1.9% 19.2% 16.2% 13.7% 23.4% 53.3% 9.6% 

IT 37.3% 35.7% 3.6% 5.7% 3.6% 11.1% 3.1% 22.6% 36.3% 39.3% 1.8% 

NL 29.3% 38.9% 7.1% 2.1% 2.5% 16.8% 3.2% 28.9% 29.3% 39.6% 2.1% 

PL 48.3% 26.1% 1.5% 5.4% 3.8% 10.7% 4.2% 30.3% 28.0% 39.5% 2.3% 

SL 40.4% 32.7% 5.8% 0.0% 3.9% 11.5% 5.8% 15.4% 23.1% 57.7% 3.9% 

ES 37.2% 24.2% 4.0% 9.3% 3.2% 19.1% 3.1% 25.8% 33.9% 38.1% 2.1% 

SE 32.3% 28.8% 6.5% 3.4% 1.7% 22.3% 5.0% 24.2% 27.9% 43.9% 4.1% 

CH 32.6% 34.7% 6.9% 2.8% 3.5% 16.7% 2.8% 34.7% 31.3% 31.9% 2.1% 

Source: Author’s analysis of data from the Health and Retirement Study (2002 – 2014), the English Longitudinal Study of 

Ageing (2004 – 2013) and the Survey of Health, Retirement and Ageing in Europe (2006 – 3013). 
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Notes: US – United States, EN – England,  AT –  Austria, BE – Belgium, CZ – Czech Republic,  DK – Denmark, EE – 

Estonia, FR –  France, DE – Germany, GR – Greece, IE – Ireland, IL –  Israel, IT – Italy, NL – Netherlands, PL – Poland, 

SL – Slovenia, ES – Spain, SE – Sweden, CH – Switzerland. The duration of illness is reported different in ELSA and 

therefore not directly comparable (“≤ 6 months”, “> 6 months, but less than a year”, “> then a year”).  

  



73 
 

3.3.3 Healthcare utilization and OOP expenses at the end-of-life  

End-of-life healthcare utilization across European countries, Israel and the US is shown 

in Table 13Table 13. The questions on healthcare utilization between the HRS and the 

SHARE are not identical, but the care utilization can be compared across most 

categories. According to findings, most participants received care from a GP, specialist 

doctor and were hospitalized in the final year before death. In the HRS, it is not possible 

to differentiate between the contact with different types of physicians. Denmark is unusual 

among analysed countries as the proportion of those who received care from a GP 

(66.2%) and from a specialist physician (33.1%) is markedly lower. A significant 

proportion of interviewees, ranging from 23.1% to 46.8%, did not know whether the 

deceased received care in nursing homes or hospices. Among those who provided 

information, deceased from the US (42.7%) had by far the highest utilization of hospice 

services. Among European countries, participants from France (14.6%) and Sweden 

(14.1%) had the highest hospice utilization at the end-of-life. Use of the nursing home 

was the most prevalent in Switzerland (24.3%) and Denmark (23.3%). On the other hand, 

Poland (0.8%), Greece (1.5%) and Italy (5.1%) had particularly low utilization of nursing 

home services. Further, utilization of home care due to disability was the highest in 

Denmark (55.9%) and Ireland (51.3%), while Slovenia (11.5%) and Greece (18.9%) 

reported the opposite. As expected, in all countries almost everyone used some type of 

medication in their final year of life. On average, every second individual from Denmark 

(56.4%), Israel (52.2%) and Germany (49.5%) used some type of aids and appliances in 

their final year of life. Contrary, the use of these services was significantly lower in Greece 

(16.3%) and Italy (16.2%). 
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Table 13: Healthcare utilization at the end-of-life of sample populations in the HRS, the ELSA and the SHARE 

Countries 
 

US EN AT BE CZ DK EE FR DE GR IE IL IT NL PL SL ES SE CH 

N  9,228 992 310 389 373 399 332 417 208 196 37 364 389 280 261 52 654 538 144 

Care from a GP (%) 

Yes - - 88.1 92.5 86.3 66.2 78.3 88.0 92.8 69.4 97.3 81.0 87.7 76.8 88.9 78.9 95.7 79.0 82.6 

No - - 5.5 6.4 9.1 31.8 18.7 6.7 5.8 27.6 2.7 10.4 11.8 22.5 10.7 21.2 4.1 18.0 16.0 

N/A - - 6.5 1.0 4.6 2.0 3.0 5.3 1.4 3.1 0.0 8.5 0.5 0.7 0.4 0.0 0.2 3.0 1.4 

Care from a specialist physician (%) 

Yes - - 65.2 73.5 82.8 33.1 58.7 68.1 72.1 65.3 64.9 62.6 69.4 76.1 69.4 15.4 79.7 51.3 56.9 

No - - 26.8 24.9 11.5 64.7 36.5 25.7 25.0 32.1 35.1 20.6 29.8 22.1 29.1 82.7 20.0 44.2 41.7 

N/A - - 8.1 1.5 5.6 2.3 4.8 6.2 2.9 2.6 0.0 16.8 0.8 1.8 1.5 1.9 0.3 4.5 1.4 

Hospital stay, (%) 

Yes 55.6 78.1 65.5 58.4 60.1 62.2 54.8 50.4 65.9 53.1 59.5 67.3 65.3 56.4 69.7 59.6 62.2 59.3 53.5 

No 17.5 4.3 5.8 5.9 7.5 10.8 7.8 3.4 7.7 9.7 2.7 6.6 3.3 8.9 1.5 15.4 6.0 14.5 8.3 

N/A 26.9 17.6 28.7 35.7 32.4 27.1 37.4 46.3 26.4 37.2 37.8 26.1 31.4 34.6 28.7 25.0 31.8 26.2 38.2 

Hospice stay, (%) 

Yes 42.7 9.6 3.2 12.3 8.3 3.5 3.6 14.6 3.9 0.0 5.4 1.9 1.0 4.3 3.1 1.9 1.4 14.1 8.3 

No 23.6 42.0 69.0 51.9 59.0 69.2 59.6 38.9 69.7 62.8 56.8 67.3 67.9 61.1 68.2 75.0 66.8 59.5 53.5 

N/A 33.7 32.4 27.7 35.7 32.7 27.3 36.8 46.5 26.4 37.2 37.8 30.8 31.1 34.6 28.7 23.1 31.8 26.4 38.2 

Care in nursing home, (%) 

Yes 9.2 11.6 11.6 16.2 9.9 23.3 9.0 17.5 14.4 1.5 13.5 11.0 5.1 14.6 0.8 3.9 8.4 21.6 24.3 

No 51.9 60.6 60.7 48.6 58.2 50.1 54.2 35.7 59.1 61.2 48.7 61.5 63.5 50.7 70.5 73.1 59.6 52.2 37.5 

N/A  38.9 27.8 27.7 35.2 31.9 26.6 36.8 46.8 26.4 37.2 37.8 27.5 31.4 34.6 28.7 23.1 32.0 26.2 38.2 
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Countries 

 US EN AT BE CZ DK EE FR DE GR IE IL IT NL PL SL ES SE CH 

Home care or help due to disability, (%) 

Yes 33.5 - 23.9 47.0 22.8 55.9 28.3 52.0 40.4 18.9 51.4 43.7 34.5 43.9 34.5 11.5 24.6 25.7 30.6 

No 66.5 - 71.0 52.2 74.3 42.9 69.0 43.2 58.2 79.6 48.7 50.3 64.8 54.3 64.0 88.5 75.1 72.5 68.1 

N/A - - 5.2 0.8 3.0 1.3 2.7 4.8 1.4 1.5 0.0 6.0 0.8 1.8 1.5 0.0 0.3 1.9 1.4 

Medications, (%) 

Yes 92.4 - 86.5 94.3 93.0 91.2 90.7 90.9 94.7 85.7 91.9 83.2 91.5 88.9 90.8 96.2 95.0 90.9 86.8 

No 3.4 - 7.7 4.4 4.6 6.5 6.9 4.3 3.4 12.8 8.1 8.5 7.5 9.6 8.4 1.9 4.9 6.9 11.8 

N/A 4.2 - 5.8 1.3 2.4 2.3 2.4 4.8 1.9 1.5 0.0 8.2 1.0 1.4 0.8 1.9 0.2 2.2 1.4 

Aids and appliances, (%) 

Yes - - 38.7 44.7 29.2 56.4 31.3 40.3 49.5 16.3 24.3 52.2 16.2 47.5 14.2 34.6 38.2 34.6 40.3 

No - - 54.8 53.7 66.5 42.4 65.4 53.0 47.6 82.7 75.7 39.3 82.8 51.1 85.4 65.4 61.3 63.4 58.3 

N/A - - 6.5 1.5 4.3 1.3 3.3 6.7 2.9 1.0 0.0 8.5 1.0 1.4 0.4 0.0 0.5 2.0 1.4 

Source: Author’s analysis of data from the Health and Retirement Study (2002 – 2014), the English Longitudinal Study of 

Ageing (2004 – 2013) and the Survey of Health, Retirement and Ageing in Europe (2006 – 3013). 

Notes: US – United States, EN – England,  AT –  Austria, BE –  Belgium, CZ –  Czech Republic,  DK – Denmark, EE – 

Estonia, FR –  France, DE – Germany, GR –  Greece, IE –  Ireland, IL –  Israel, IT –  Italy, NL – Netherlands, PL –  Poland, 

SL –  Slovenia, ES –  Spain, SE –  Sweden, CH – Switzerland. Data for England indicate healthcare utilization in the last 

two years of life.  
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The share of decedents who incurred any type of OOP healthcare costs ranged from 

90.4% for Sweden to 19.2% for Slovenia. This question is not included in HRS 

questionnaire and due to high degree of missing data across reported categories of OOP 

expenses, it is not possible to determine this percentage for HRS participants. The mean 

OOP expenses for different types of care are reported in Table 14Table 14. Among people 

who incurred OOP costs, the highest average OOP costs were identified for the US 

decedents (13,879.6 PPP adjusted euros), while Estonians had the lowest average OOP 

costs (159.1 PPP adjusted euros).  Deceased from the US had incurred highest costs for 

home care (2,642.4  PPP adjusted euros), hospital stay (2,134.7 PPP adjusted euros) 

and medications (1,132.7 PPP adjusted euros).  Further, services like nursing home, 

home care and hospice were associated with the highest additional expenditures in all 

countries. Switzerland (1,963.7 PPP adjusted euros), the Netherlands (1,582.4 PPP 

adjusted euros) and Denmark (1,446.8 PPP adjusted euros) had particularly high average 

additional expenses associated with specialist visits. 

Figure 3Figure 3 shows relative contribution of the type of care to total mean OOP 

expenditures in the last year of life. Even though some cost components are missing in 

certain countries, it is evident that nursing home, home care and medications are the 

major cost drivers at the end-of-life. These services are often associated with increased 

user charges (128). Contrary, except for the US, hospital costs contribute on average less 

than 10% of the total OOP expenses. A similar occurrence is observed in the case of 

doctor’s visits and expenses for aids and appliances. Even though various aids for the 

elderly, such as powered wheelchair, may seem expensive and are not usually provided 

through the statutory insurance package, basic aids and appliances are still available free 

at the point of use or with minimal user charges (128). It is possible that the majority use 

only benefits entitled to them, so the related OOP expenses will be minimal.  
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Table 14: Mean OOP costs on type of care at the end-of-life (2013 €, PPP adjusted) 

Countries GP 
Specialist 
physician 

Hospital 
stay 

Hospice 
Nursing 

home 
Home care Medication 

Aids and 
appliances 

Average 
total OOP 

costs 

US - - 2,134.7 983.2 4,987.3 2,642.4 1,132.7 - 13,879.6 

AT 462.0 521.9 250.4 1,165.4 4,521.6 3,910.6 331.1 370.5 2,413.6 

BE 164.2 218.2 473.8 190.4 5,251.7 240.4 337.7 220.9 1,582.7 

CZ 16.9 21.3 94.5 307.7 520.1 499.5 101.8 245.2 309.8 

DK 50.1 305.8  -    481.7 1,226.1 249.7 340.9 262.6 566.8 

EE 39.5 13.9 31.8 253.0 449.7 81.6 76.8 68.2 159.1 

FR 191.3 230.1 756.5 821.2 2,097.3 507.3 171.7 163.7 978.0 

DE 176.9 1,446.8 633.0 250.0 2,252.1 1,765.4 302.9 130.1 1,431.7 

GR 158.8 161.9 124.9  -    592.4 586.4 127.9 82.9 394.5 

IE 15.2  -    0.1  -    1,964.2 303.7 5.3  -    502.6 

IL 915.4 400.3 55.7 42.2 2,817.3 1,242.6 535.0 100.1 1,170.7 

IT 105.3 157.5 122.4 2,395.7 2,084.6 720.2 143.3 328.5 459.6 

NL 402.8 1,582.4 239.8 36.9 3,248.9 227.4 76.8 185.7 971.5 

PL 88.7 385.2 134.6  -    68.5 43.2 114.5 53.6 226.2 

SL 31.4  -    0.9 1,194.2 1.8 1,498.7 91.1 11.9 472.8 

ES 722.6 547.1 582.9  -    1,774.8 667.3 99.6 496.9 788.5 

SE 54.0 87.7 105.9 515.8 789.9 204.1 65.7 233.9 452.8 

CH 800.5 1,963.7 1,849.9 1,009.7 5,106.4 1,495.7 600.7 669.4 4,687.0 

Source: Author’s analysis of data from the Health and Retirement Study (2002 – 2014) and the Survey of Health, Retirement 

and Ageing in Europe (2006 – 3013). 

Notes: US – United States, EN – England,  AT –  Austria, BE –  Belgium, CZ –  Czech Republic,  DK – Denmark, EE – 

Estonia, FR –  France, DE – Germany, GR –  Greece, IE –  Ireland, IL –  Israel, IT –  Italy, NL – Netherlands, PL –  Poland, 

SL –  Slovenia, ES –  Spain, SE –  Sweden, CH – Switzerland. Data for England indicate healthcare utilization in the last 

two years of life.   
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Figure 3: Relative contribution of the type of care to total mean OOP healthcare costs in 

12 months prior death 

 

Source: Author’s analysis of data from the Health and Retirement Study (2002 – 2014) 

and the Survey of Health, Retirement and Ageing in Europe (2006 – 3013). 
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3.3.4 Determinants of the place of death at the end-of-life  

Results of the logistic regression analysis of the probability of dying in different locations 

are presented in Table 15Table 15. Holding other factors constant, dying in hospital is 

associated with settings where end-of-life care is mostly privately funded (OR=1.705), 

patients are younger than 80 years (OR=0.719), male (OR=1.190) and living alone 

(OR=1.105). Also, individuals who had multiple hospitalizations in the final year of life 

have higher likelihood of dying in a hospital. Contrary, those who received any care in a 

nursing home, hospice or at home in their final year of life are less likely to die in a hospital. 

Same is true for individuals suffering from cancer (OR=0.648).  

Dying in a care home is associated with settings where public funds are a predominant 

source of funding for terminal care (OR=0.211), patients are 80 and older (OR=2.227) 

and those struggling with activities of daily living (OR=1.996). On the other hand, 

individuals who are female (OR=0.649), who suffer from cancer (OR=0.699) and receive 

care in a hospital and at home are less likely to die in a care home. When it comes to 

dying at home, the type of funding mechanism of end-of-life care does not play an 

important role. Those that suffer from cardiovascular illnesses (OR=1.328) or cancer 

(OR=1.794) and have more difficulties with ADLs (OR=1.436) are more likely to die in a 

home setting.  
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Table 15: Logistic regression analysis of the probability of dying in a hospital, in a care 

home and at home 

 Outcomes 

Independent variable 
Hospital 
(N=2,089) 

Care home 
(N=2,104) 

Home 
(N=2,101) 

Intercept 1.665 0.622 0.279** 

Country group 1 1.705*** 0.211*** 0.977 

Age≥80 0.719*** 2.227*** 1.110 

Gender (Ref: Female) 1.190* 0.649*** 0.953 

Living alone  1.105*** 1.008 0.920 

Cause of death (Ref: Other cause of death) 

Cardiovascular illness  0.869 0.805* 1.328** 

Cancer 0.648*** 0.699** 1.794*** 

Had general practitioner visit  0.827 0.913 1.561** 

Had specialist physician visit  1.277** 0.847 0.923 

Had hospital stay  - 0.207*** 0.668* 

Times in hospital (Ref: 1 to 2 times) 

3 to 5 times in hospital  1.275** - - 

More than 5 times in hospital  1.309** - - 

Received care in hospice  0.756* - 0.246*** 

Received care in nursing home  0.296*** - 0.116*** 

Received home care  0.723*** 0.663*** - 

Received medications  1.004 2.584** 1.126 

Received aids and appliances  1.410*** 0.914 1.082 

Hours of help necessary during typical 
day  

0.989** 1.018** 1.006 

Number of difficulties with ADL  0.691** 1.996*** 1.436** 

Duration of illness (Ref: One year or more) 

More than 6 months, but less than a 
year  

0.663** 1.081 1.309 

Less than 6 months  0.912 0.931** 1.163 

Wave (Ref: Wave 2) 

Wave 3 1.031 0.883 0.999 

Wave 4 1.367* 1.171 0.728* 

Wave 5 1.083 1.016 0.823 

Source: Author’s analysis of the SHARE data, 2006 – 2013.   

Notes: Results presented are from logistic regression analysis. Results are presented as 

odds ratios, indicating percentage odds change for a unit increase in the observed 

variable, holding other variables constant. *P<0.1, **P<0.05, ***P<0.001. N denotes 

sample size. For dichotomous variables, reference group is the complementary category; 
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otherwise, reference is indicated in the row label. Country group 0 is countries that 

predominantly use publicly funded care, and includes Netherlands, Denmark, Sweden, 

Belgium and Germany, is a reference category for variable group 1. Country group 1 is 

countries that predominantly use privately funded care and includes the following 

countries: Switzerland, France, Spain, Czech Republic, Israel, Slovenia, Poland, Estonia, 

Austria, Greece, Ireland and Italy. Depending on the outcome being assessed, 

corresponding variable indicating the type of healthcare use was omitted from the set of 

independent variables to ensure independence. 

Table 16Table 16 shows the logistic regression results of the probability of dying in 

different settings using specification with interaction effect of the country group with age 

group, cohabitation status and cause of death. Interaction between country group and 

age demonstrated that for patients who are 80 and older funding mechanism of the end-

of-life care has an important role. Those living in countries with predominant private 

financing are more likely to die in a hospital compared to their counterparts from countries 

with predominant public financing of terminal care (OR ((Age>80 # Country group 1) vs. 

(Age≤80 # Country group 0) =1.320); (OR ((Age>80 # Country group 0) vs. (Age≤80 # 

Country group 0)=0.687). The opposite is true for those dying in a care home (OR 

((Age>80 # Country group 1) vs. (Age≤80 # Country group 0) =0.347); (OR ((Age>80 # 

Country group 0) vs. (Age≤80 # Country group 0) = 2.900). In countries with mostly 

privately funded end-of-life care, patients are more likely to use acute care and die in a 

hospital regardless of cohabitation status as there is a lack of publicly funded long-term 

care. Finally, patients with cardiovascular illnesses are more likely to die in a hospital and 

less likely to die in a care home, irrespective of the financing structure of terminal care. In 

contrast, financing mechanism plays an important role for cancer patients, as in areas 

with significant public end-of-life support they are more likely to utilize institutional care 

and die outside of hospital setting (For dying in hospital - OR ((Cancer # Country group 

1) vs. (Other # Country group 0) =1.332); (OR ((Cancer # Country group 0) vs. (Other # 

Country group 0) = 0.668). (For dying in care home - OR ((Cancer # Country group 1) vs. 

(Other # Country group 0) =0.087); (OR ((Cancer # Country group 0) vs. (Other # Country 

group 0) =1.284). Additional details on statistical analysis and robustness checks are 

presented in Appendix B. 
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Table 16: Logistic regression analysis of the probability of dying in a hospital, in a care 

home and at home – specification with different interaction factors 

 Interaction with age 
group 

Interaction with 
cohabitation status 

Interaction with 
cause of death 

Independent variable 
Hospital 
(N=2,071) 

Care 
home 

(N=2,085) 

Hospital 
(N=2,071) 

Care 
home 

(N=2,085) 

Hospital 
(N=2,071) 

Care 
home 

(N=2,762) 

Intercept 1.798 0.470 1.687 0.579 1.653 0.438** 

Country group 1 - - - - - - 

Age>=80 - - 0.723*** 2.243*** 0.720** 2.319*** 

Gender (Ref: Female) 1.197* 0.617*** 1.196* 0.626*** 1.190* 0.635*** 

Living alone  1.083** 1.016 - - 1.105** 1.040 

Cause of death (Ref: Other cause of death) 

Cardiovascular illness  0.870 0.831 0.871 0.827 - - 

Cancer 0.662*** 0.775** 0.664*** 0.765** - - 

Had general practitioner 
visit  

0.809 1.018 0.811 1.009 0.810 0.757* 

Had specialist physician 
visit  

1.265** 0.908 1.273** 0.897 1.269** 0.721** 

Had hospital stay  - 0.187*** - 0.191*** - 0.391*** 

Times in hospital (Ref: 1 to 2 times) 

3 to 5 times in hospital  1.246* - 1.244* - 1.243 - 

More than 5 times in 
hospital  

1.281** - 1.280** - 1.281 - 

Received care in hospice  0.766 - 0.766 - 0.765 - 

Received care in nursing 
home  

0.309*** - 0.308*** - 0.308*** - 

Received home care  0.742** 0.646*** 0.743** 0.641*** 0.742** 0.537*** 

Received medications  0.934 2.807** 0.934 2.693** 0.934 1.126 

Received aids and 
appliances  

1.439*** 0.864 1.440*** 0.864 1.440*** 0.842 

Hours of help necessary 
during typical day  

0.987** 1.025*** 0.987** 1.026*** 0.987** 1.022*** 

Number of difficulties with 
ADL  

0.670** 2.255*** 0.673** 2.223*** 0.667** 2.523*** 

Duration of illness (Ref: One year or more) 

More than 6 months, but 
less than a year  

0.655** 1.125 0.655** 1.109 0.653** 1.188 

Less than 6 months  0.916 0.943 0.916 0.933 0.913 0.955 

Wave (Ref: Wave 2) 

Wave 3 1.032 0.853 1.019 0.855 1.026 0.977 

Wave 4 1.380** 1.078 1.367 1.084 1.383* 1.076 

Wave 5 1.081 1.004 1.066 1.003 1.076 1.162 

Interaction term between age group and country group 
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Age<80 # Country group 1 1.782*** 0.224*** - - - - 

Age≥80 # Country group 0 0.687** 2.900*** - - - - 

Age≥80 # Country group 1 1.320** 0.347*** - - - - 

Interaction term between cohabitation status and country group 

Not living alone # Country 
group 1 

- - 1.917*** 0.153*** - - 

Living alone # Country 
group 0 

- - 1.075 1.023 - - 

Living alone # Country 
group 1 

- - 1.971*** 0.152***     

Other # Country group 1 - - - - 2.085*** 0.107*** 

Interaction term between the cause of death and country group   

Cardiovascular disease # 
Country group 0 

- - - - 1.052 0.740* 

Cardiovascular disease # 
Country group 1 

- - - - 1.644** 0.106*** 

Cancer # Country group 0 - - - - 0.668** 1.284** 

Cancer # Country group 1 - - - - 1.332*** 0.087*** 

Source: Author’s analysis of the SHARE data, 2006 – 2013.   

Notes: Results presented are from logistic regression analysis. Results are presented as 

odds ratios, indicating percentage odds change for a unit increase in the observed 

variable, holding other variables constant.  *P<0.1, **P<0.05, ***P<0.001. N denotes 

sample size. For dichotomous variables, reference group is the complementary category; 

otherwise, reference is indicated in the row label. Country group 0 is countries that 

predominantly use publicly funded care, and includes Netherlands, Denmark, Sweden, 

Belgium and Germany, is a reference category for variable group 1. Country group 1 is 

countries that predominantly use privately funded care and includes the following 

countries: Switzerland, France, Spain, Czech Republic, Israel, Slovenia, Poland, Estonia, 

Austria, Greece, Ireland and Italy. Depending on the outcome being assessed, 

corresponding variable indicating the type of healthcare use was omitted from the set of 

independent variables to ensure independence. 

3.4 Discussion 

The delivery of appropriate and equitable terminal care is a common international 

challenge. The literature on cross-country comparisons is scarce, and usually limited in 
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scope or covers only a few countries (97, 129). This chapter offers an overview of end-

of-life circumstances, OOP expenses and place of death in the US, European countries 

and Israel. Findings illustrate variation between analysed countries and the impact of the 

funding structure of long-term care, and consequently end-of-life care on individual’s 

experience at the end-of-life.  

Institutional care is a substitute for hospital care in areas with predominant public 

financing of end-of-life care which confirms Hypothesis 1. To the contrary, in countries 

with prevalent private long-term care financing, end-of-life care tends to be hospital-based 

which confirms Hypothesis 2. Findings also document a north-south gradient among 

European countries in terminal care trajectories, which has been previously observed for 

the organization and financing of healthcare and long-term care systems (130-133). In 

Northern European countries people are more inclined to utilize institutional care, while 

in the south a substantial part will be provided informally within the family (134). For 

example, Greece, Italy and Spain showed a low utilization of formal long-term care. 

Although geographically more north, Estonia, Czech Republic, Poland, Slovenia are more 

like those in the south in terms of funding arrangements, provision and usage of long-

term care. This is likely due to their historical heritage of being former socialist economies, 

where welfare provision of long-term care was neglected and resulted in poor investments 

in residential facilities, as reflected in low residential care coverage (9). Countries that 

spend more on long-term care also have more developed infrastructure for elderly care, 

thus there is an alternative to informal and acute care for the provision of care at the end-

of-life. Northern European countries have significantly higher usage of formal long-term 

care services than those in the south (9), which is confirmed with results presented. These 

countries also have a higher proportion of out-of-hospital deaths, as there are alternatives 

to acute care that are publicly funded.  

Even though the cost of long-term care in the US is substantial, and is mostly privately 

funded (116), there is a large proportion of individuals who died in care homes. Majority 

of these (78.6%) died in hospices. The reason is that hospice care is included in the 

Medicare’s benefits package since 1982 (54). Medicare beneficiaries are entitled to use 

hospice services if the provider expects that they have less than 6 months of life, and 
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from the point of enrolment they could receive only palliative and not curative care (54).  

Services are only reimbursed if they are provided at hospice facilities and not in home-

settings. This way Medicare supports widespread use of hospices and reduces the 

likelihood of intensive end-of-life care in an acute setting, but patients have to choose that 

as some can find it difficult to forgo curative treatments (3). In other European countries 

that have a similar experience, palliative care can be provided alongside curative 

treatments (129). That way patients can access the care when they need it, not only at 

the end-of-life.  

Further, presented findings are in line with existing literature that showed a higher 

intensity of care for younger patients (120, 121), which supports Hypothesis 3. Health 

professionals are more inclined to offer intensive treatments to younger individuals as on 

average they have higher chances to recover then their older counterparts, and there is 

an increased pressure to treat from families and carers. Additionally, in countries where 

end-of-life care is mostly publicly funded, older patients are more likely to receive 

palliative and supportive care in institutions, in contrast to areas with mostly privately 

funded end-of-life care, which confirms Hypothesis 4. In the latter countries, due to a low 

availability of formal end-of-life care, individuals have to rely more on informal care, or if 

that is not available, acute care is an obvious choice. For those who are living alone in 

mostly privately financed end-of-life settings there is no suitable alternative to acute 

terminal care, so they are more likely to die in a hospital; a finding that is in line with 

Hypothesis 5. Cancer patients tend to have more predictable end-of-life trajectory than 

those who die from an acute episode, whose death may often seem sudden. Cancer 

patients have more time to plan for their death, and many prefer to die outside of hospital 

to have a dignified experience (11, 103). Therefore, in countries with prevalent public 

funding of end-of-life care, these patients will use more institution- and less hospital-

based terminal care. Nevertheless, in countries with insufficient public support for end-of-

life services these patients are again more likely to use costly hospital care which supports 

Hypothesis 6.   

On average, OOP expenses were particularly high in the US, Switzerland, Austria, 

Belgium and Denmark.  Lower utilization of acute terminal care or more use of public 
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long-term care services does not necessarily translate into lower patient OOP expenses. 

There are multiple reasons for that: i) institutional care, even if publicly provided, might 

be associated with high user charges as in Switzerland and Austria (67) and ii) this 

analysis does not capture OOP expenditure related to informal care provision, which may 

in fact show higher total OOP expenditure than in some of the “privately funded” countries 

(66, 67). This could also be linked to insufficient public coverage of long-term care, due 

to a high proportion of care costs paid by patients (135), and lack of informal care support 

(134). In the case of the US, the public system provides only basic services and most 

services are associated with substantial costs. Further, it’s worth noting that differences 

in affordability of formal care in the “privately funded” country group could partly explain 

wide variation in OOP expenses across these countries. 

According to the findings, richer countries pay higher OOP costs, but these countries also 

utilize more formal long-term care due to higher affordability. Acute care is associated 

with lower user charges than institutional care, and in many European countries there is 

no cost sharing for in-hospital treatments (136). That said, individuals may be more 

inclined to be admitted to acute care setting as it carries a lower financial burden for them 

and their caregivers, especially in countries where the public support for end-of-life care 

is lacking. Austria and Switzerland are exceptions among countries with prevalent private 

financing of terminal care. Compared to other countries in that group, they have markedly 

higher usage of care home services, but they also have higher affordability of formal long-

term care, which contributes to high OOP expenditures. In contrast to these, the 

Netherlands and Germany have lower OOP costs due to better financial protection 

mechanisms (128, 136). In these countries, long-term care insurance is not only 

protective, but also incentivizes individuals to use different types of terminal care (128). 

On the other hand, in the Netherlands and Sweden deductibles for long-term care 

services come with very few population groups exempt, which leads to higher OOP 

spending (136). Ireland also has high OOP expenses, which is linked to low protection 

mechanisms and low provision of publicly funded long-term care facilities (136).   

In the majority of developed countries most people would choose to die at home (105, 

106), but this analysis indicated that majority still die in hospitals. Generally, there is a 
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lack of policies and public funding to honour these preferences and to support out-of-

hospital deaths. For most countries in scope of this analysis, the proportion of individuals 

who received formal care at home at the end of their life was small. Still, there is 

substantially higher usage of institutional terminal care in countries with predominant 

public financing of end-of-life care. Also, long-term care services should be accessible 

throughout the course of the disease, and not only offered as the last resort when curative 

treatments stop. Strengthening the social care, integration of services across settings and 

development of polices to facilitate formal care would reduce costly hospitalizations in the 

final stage of life and enable more people to die outside the hospital. Additionally, this 

could relieve the burden on informal carers, reduce OOP expenditures related to terminal 

care and provide individuals with more choice when it comes to end-of-life care. This can 

enable them to choose their supportive care and where they want to die, which leads to 

improved patient experience in such a sensitive stage of life.  

3.4.1 Limitations 

This analysis has several weaknesses. Across all surveys, the population is sampled from 

private households. As the population residing in elderly care institutions is not included 

in the sample, this may lead to selection of healthier individuals (89, 137). It is also 

interesting to observe that there is a higher proportion of males in the sample for most 

countries, as the opposite is expected because women tend to live longer. There may be 

several reasons for that. First, it is possible that there is a higher proportion of women 

who live in elderly care institutions, because their partners passed away and second, man 

could be in worse health and require more care. Both hypotheses might hold. However, 

as the data on institutionalized populations is not available, these hypotheses cannot be 

tested. 

Observed variation between the countries should be interpreted cautiously. Exit 

interviews in the ELSA report on the last 2 years of life, opposed to the HRS and the 

SHARE which focus only on the last year before death. Also, the data from surveys is 

recorded at different time points. Despite that, with the exception of the initial survey 

waves in the HRS and the ELSA, all surveys capture roughly the same time periods. The 
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ELSA and the SHARE have higher attrition rates than the US survey, so the findings may 

not be fully generalizable to these populations. Still, these longitudinal studies of ageing 

represent the largest and the most robust harmonized dataset on end-of-life 

circumstances that enable cross-country comparisons. In the SHARE, the sample design 

does not adjust for the greater availability of nursing homes in northern SHARE countries 

compared to those in the south (89, 137). For example, in Sweden the majority of people 

die outside of the hospital (138), unlike in the population surveyed in SHARE, suggesting 

that in-hospital deaths are upward biased. Also, in Europe most non-surgical cancer 

treatments are administered in both inpatient and outpatient hospital settings (139), unlike 

the US where these mostly occur in an outpatient setting (140). In the SHARE it is not 

possible to differentiate between emergency/inpatient and outpatient hospital admissions. 

This may limit international comparisons of hospital end-of-life care utilization.  

Further, the analysis is based on information provided by proxy-respondent which may 

result in response bias and loss of information. Majority of responses (>75% combined 

across all surveys) were provided by close family members who are likely informed about 

deceased circumstances in the last year of life. The exit interviews do not provide insight 

into other illnesses and comorbidities, which may affect medical expenses at the end-of-

life. Additionally, the analysis does not adjust for SES. Patients of low SES are more likely 

to be diagnosed with the condition at later disease stage and, on average, their survival 

is shorter compared to patients of high SES (141). Therefore, their OOP expenses may 

be lower as they had fewer months of terminal care compared to high SES patients. Also, 

across observed countries, OOP expenditures on nursing homes and hospices were the 

main drivers of total OOP healthcare expenses, but these categories also had the highest 

proportion of missing data. This potentially biases analysis of end-of-life OOP 

expenditure. Finally, surveys do not report quality of the provided terminal care.  

3.4.2 Policy implications 

Understanding patterns of end-of-life care is necessary for developing policies that will 

address current challenges and barriers that surround the provision of high-quality end-

of-life care. International comparisons are important as they may be used for developing 



89 
 

new models of care and fostering the change towards improved end-of-life experience.   

Countries with predominant public financing of end-of-life care and developed long-term 

care infrastructure provide more support for out-of-hospital care. Relieving the cost 

burden for patients and their caregivers will stimulate more people to use formal care at 

the end-of life and reduce the amount of costly unplanned hospitalizations. Use of hospice 

services in the US is a great example of that. Most individuals prefer not to die in the 

acute setting. Providing more choice of formal end-of-life care can potentially enable more 

equitable access to long-term care services, so individuals can seek timely long-term care 

support, have more opportunities to die in the place of their choice and, at least partly, 

divert from using acute care in the last moments of life. This is particularly relevant for 

those who are suffering from long-term diseases and cancer, as their care tends to be 

costlier. This can minimize the physiological strain on patients and their families and 

improve patient journey and care provided at the end-of-life. In turn, implementation of 

such policies that facilitate non-acute terminal care has the potential to improve the 

efficiency of public health budgets.  

Demand for end-of-life care is increasing in the wake of population ageing in developed 

countries. Since the number of births per woman is decreasing across European 

countries and the USA (142, 143), this will affect future availability of informal care (66, 

130). This is particularly relevant for Southern European countries, East-Central 

European countries and Israel because they rely primarily on private funding of end-of-

life care, have underdeveloped long-term care infrastructure and low usage of institutional 

long-term care, and therefore are less prepared to address the challenges of increasing 

ageing population. This is also relevant for the US, as the public system provides only 

minimal level of services and most long-term care services must be funded OOP, with 

many having to rely on informal carers. Also, this disproportionally affects those of lower 

SES in the society, as they are less able to afford these services.  

Increased public support is required to improve present availability and quality of formal 

end-of-life care. This requires increased public financing through salary contributions or 

taxation. Any such policy change may be difficult to implement, especially in less wealthy 

countries that have recently experienced a period of economic downturn and austerity 
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measures. Also, health reforms have always been a burning topic in the US, but they 

have rarely been achieved and successfully implemented. As long-term care in the US is 

mostly private, many people remain uninsured as premiums are too high (144). There is 

a clear message from Europe that investments in the long-term care are worthwhile, 

leading to rational resource use of care at the end-of-life and lower financial burden for 

society.   

3.5. Chapter summary 

To the best of author’s knowledge, this chapter presents the most comprehensive 

comparison of the end-of-life circumstances in the US, 17 European countries and Israel. 

Findings provide a valuable insight into disparities of end-of-life care, place of death and 

OOP expenditure, and how these are affected by the funding structure of long-term care 

and patient characteristics across analysed countries.  

Results highlight substantial differences in the utilization and provision of end-of-life care 

depending on the type of financing mechanism. Settings with significant public support 

rely more on the welfare state and end-of-life care is more institution-centric. Higher 

usage of outpatient long-term care services, facilitated by higher public spending on long-

term care, leads to reduced acute admissions and a higher share of out-of-hospital 

deaths. Countries with predominately private funding of end-of-life care tend to have 

underdeveloped and underutilized formal long-term care facilities. This leads to hospital-

centric end-of-life care and higher proportion of in-hospital deaths. The impact of the 

funding structure of long-term care is particularly important for very old individuals and 

those who are dying from long-term illnesses and cancer, as those who are living in 

settings with limited long-term care options are forced to use costly hospital care. 

Incentivizing people to move away from acute settings and to utilize more formal long-

term care services may result in improved patient outcomes and reduced healthcare and 

societal costs related to end-of-life care.    
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4. Analysis of end-of-life planning  

Abstract 

Objective: Providing the right care, at the right moment and according to patients’ 

preferences, is the goal of quality end-of-life care, and advance care planning is a step 

towards that goal. The likelihood of having a living will increases with age, but it is unclear 

how this is influenced by the proximity to death and other patient characteristics. The aim 

of this chapter is to examine determinants of end-of-life planning; particularly, the effect 

of individual’s chronological age and proximity to death, health status, and socio-cultural 

background.  

Design: Observational cohort study. 

Setting: The United States, using nationally representative secondary data from the 

Health and Retirement Study.   

Participants: The cohort of 37,494 individuals from the Health and Retirement Study, 

surveyed biennially from 1992 through 2014. 

Measurements: Random-effects logistic regression analysis was used to examine the 

relationship between the presence of the living will and a range of individual time-varying 

characteristics, including time to death and several time-invariant characteristics.  

Results: Determinants of end-of-life planning include a range of patient characteristics: 

chronological age and proximity to death, individuals’ health status and socio-cultural 

background, with the latter having the largest effects. The probability of having a living 

will rises sharply late in life, as expected, and is further modified by the patient’s proximity 

to death.  

Conclusions: Advance care planning is inevitable for the provision of patient-centred and 

cost-effective care. Despite various initiatives to increase the uptake of advance care 

planning in the US, participation remains low in the general population. Attitudes to end-

of-life care and planning vary across different patient groups. Understanding these 
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differences can inform policy design, tailored to the needs of diverse patient groups, to 

increase advance care planning participation and contribute to the improved end-of-life 

care.  

4.1 Background  

Previous chapter described international patterns of end-of-life care, providing insight 

from European countries, Israel and the US using national longitudinal studies of ageing. 

The aim of this chapter is to shed light on patterns and determinants of advance care 

planning. The HRS is the only longitudinal study, within the scope of this thesis, that 

contains the information on the availability and content of the living wills – an indicator of 

advance care planning. Therefore, the findings of this chapter are based on the American 

population, but the learnings can be extrapolated to other developed nations.  

The US, alike other developed countries, is experiencing an unprecedented increase in 

the number of people aged 65 and older. It is projected that almost 25% of the US 

population will be older than 65 by 2060 (145). This is a significant demographic change 

with many social, health and economic implications. Medical expenses rise substantially 

for the elderly, and a majority of these is paid by the government (146). Moreover, 25% 

of Medicare spending is on beneficiaries in their last year of life, so securing conditions 

for appropriate end-of-life care is a particular challenge for society (147). End-of-life care 

practices are heavily influenced by socio-cultural framework, specifically the structure of 

country’s health and social care system, legal and medical framework for end-of-life 

patients, and attitudes and expectations surrounding terminal care and death (16, 97). 

The aim of end-of-life care is to treat terminally ill people with dignity, according to their 

preferences, while taking account of resource constraints. Meaningful conversations with 

terminally ill persons about future medical care enable them to communicate their wishes 

and preferences regarding their end-of-life care.  

The US citizens express a strong preference for being involved in decisions regarding 

their medical care (3). This also applied to end-of-life care decisions. However, according 

to the evidence, in many instances they are not able to participate in decision-making 

regarding their end-of-life care (3, 148). Around 70% of the HRS decedents over 60, who 
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died between 2000 and 2006, were unable to express their preferences and participate 

in these decisions (149). Further, another study involving patients in intensive care units 

reveals that more than 80% of patients face institutional and family barriers to participate 

in their end-of-life care (148). Also, many medical professionals and carers are not aware 

of patients end-of-life wishes (24). Terminally ill individuals are often subjected to 

undesired treatments that are advocated by patients’ carers, family members or even 

their physicians (150). This is particularly relevant in the context of the US where the 

culture of overtreatment is strongly embedded in the country’s healthcare system (151). 

Often these services neither prolong nor improve the quality of patients’ lives, resulting in 

unnecessary physical and psychological pain to both the patient and their family as well 

as a welfare loss to society (1). This demonstrates the importance of recording patients’ 

wishes regarding end-of-life care to provide the appropriate level of care, aligned with 

their preferences. 

Advance care planning is a process of planning for future medical treatments to 

accommodate patient’s wishes in the context of end-of-life care (24). It can include 

meaningful conversations between patients, their family members and carers, and 

medical professionals, but can also take a more formal form with legal implications. An 

advance directive, a formal form of advance planning, is a legal document that contains 

patient’s preferences regarding medical care in case of incapacity. It is a key mechanism 

through which patients express their end-of-life care wishes. This document has two 

forms: a living will and a durable power of attorney. The living will is a written statement 

with people’s preferences regarding future medical treatment in situations when they can 

no longer express informed consent (3). In contrast, the durable power of attorney gives 

decision making power to a designated person who will decide on behalf of the patient, 

when the latter is not capable of making such decision (3). According to the evidence, 

having an advanced directive is associated with better quality end-of-life care (152-154).  

The concept of patient autonomy and empowerment is increasingly positively valued in 

the healthcare setting (3). Advance care planning is an opportunity to empower patients, 

especially when they become vulnerable, and assist physicians to provide appropriate 

medical care aligned with patients’ final wishes (155). Provision of end-of-life care is 
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complex due to many stakeholders involved with implications on the doctor-patient 

relationship (156).  This relationship, a cornerstone to the healthcare provision, becomes 

more complicated in end-of-life care as it involves terminally ill patients that usually 

experience high levels of dependency and frailty which can limit their sovereignty and 

exaggerate the problem of asymmetric information (157). Information asymmetry in the 

provision of healthcare implies that the physician has a superior knowledge about the 

patient’s health status and possible treatment pathways (158). Sometimes family 

members and carers become proxy decision-makers to represent the patients’ interest, 

which additionally complicates the decision-making process, especially if the patient’s 

preferences are unrecorded. Given that, an advance directive provides an opportunity to 

align the interests between the physician and the patient (96, 155).  

In 1991, the US administration enforced the Patient Self-Determination Act, becoming a 

pioneer in giving rights to patients when it comes to end-of-life decision-making (159). 

The law required that all institutions that receive reimbursement under Medicaid and 

Medicare programs inform patients about advance directives. This stimulated the uptake 

and formalization of advance directives in a form of living wills and durable powers of 

attorney (160). Further, many regional and national initiatives were implemented to 

increase public awareness and facilitate advance care planning. This evolving legal 

framework regarding advance care planning is receiving growing attention among the 

public. This is particularly relevant due to advancements in medical sciences and life-

sustaining treatments that enable prolonging a patient’s life, in some situations with 

minimal or no real clinical benefit (44). Promotion of patient autonomy and formalization 

of patient’s rights of self-determination has the potential to impact their end-of-life 

treatment pathway (161).  

End-of-life planning is a result of various environmental circumstances and individual’s 

characteristics (16, 57). As people are getting older, they are also more aware that end 

of their life is approaching. Thinking about death comes more naturally, so it is expected 

that some of them will also formalize their preferences regarding end-of-life care. 

Although the relationship between age and end-of-life planning may seem 

straightforward, many factors may affect and complicate this association. Further 
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research is necessary to understand end-of-life planning mediators. Aging is complex and 

is the result of biological, physiological, environmental, psychological, behavioural, and 

social processes. To simplify this, it can be characterized through chronological and 

biological age. Chronological age refers to the period the person has been alive. 

Biological age is more challenging to define and refers to how old the person seems to 

be, and relates to environmental and genetic factors (162). Biomarkers of ageing could 

be indicative of someone’s biological age, but such information is not routinely measured 

in population-level panel studies. In panel studies where people are followed 

longitudinally, some die during a follow up period. Remaining lifetime from a certain time 

point, or time to death (TTD) can be used as a substitute for biological age (163). When 

accounting for age, most studies consider only chronological age, while ignoring the 

impact of TTD on late life events. The concept of observing both TTD and age with respect 

to dying trajectories was first introduced by Glaser and Strauss in the 1970s (164). More 

recently, in a study by Wolf et al. (2015) both TTD and age were observed to describe 

disability trajectories at the end-of-life, and TTD appeared to be more influential in driving 

the end-of-life disability (163). To account for this, one of the aims of this chapter is to 

assess the relative contribution of both chronological and biological age on end-of-life 

planning, as this may have important implications on when these activities should be 

initiated. Advance care planning can be viewed as a type of health behaviour for which 

different individuals may have different motivation, facilitators and barriers (165). 

Understanding determinants of advance care planning is important for defining policies 

and practices that will facilitate uptake and engagement in such activities across diverse 

patient population.  

Goals of this chapter are outlined below: 

1. To describe patterns of end-of-life planning, focusing on the prevalence and the 

content of living wills in the US by utilizing the information from the HRS exit 

interviews from 2002 to 2014; 

2. To investigate the determinants of end-of-life planning, in particular the effect of 

ageing process in terms of individual’s chronological age and proximity to death, 

health status and socio-cultural background.  
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4.1.1 Theoretical framework  

As a key element of healthcare provision, the doctor-patient relationship has been 

extensively studied in the medical literature and can be applied to the end-of-life context. 

In health economics, the relationship is described as a principal-agent relationship, while 

medical sociology has proposed three models: paternalism, shared decision-making, and 

informed decision-making (166). Despite significant differences between the four models, 

all emphasize the complex nature of interactions between the physician and the patient 

that have a profound impact on healthcare utilization and expenditure (166). The quality 

of this relationship also greatly affects overall patient satisfaction and trust in the 

healthcare system (39, 167).  

In the agency relationship, presented in medical literature, the physician (agent) acts on 

behalf of the patient (principal) and determines the package of care. This relationship is 

affected by information asymmetry because it is assumed that the physician is better 

informed about the patient’s health status and possible treatment pathways (158). 

Supplier-induced demand applies to this model as it explains how a physician is able to 

persuade a patient to consume more or less care than the patient would if they were 

perfectly informed (168). Models outlined in the medical sociology literature differ in the 

role they assign to the patient in the decision-making process. In the paternalistic model, 

the patient is passive and not actively involved in decisions related to his or her care. In 

shared decision-making, a common effort is made by both parties to actively participate 

in the process and final decision, while in the informed decision-making model, although 

both parties take part, the patient makes the final choice and has a full decision autonomy 

(169).  

In the general decision-making process the patient, although less informed than the 

physician about the possible care options, is considered to be a competent individual with 

well-defined preferences who is fully capable of making independent choices (158). 

However, in the context of providing end-of-life care, the doctor-patient relationship 

becomes more complicated as terminally ill patients may experience high-levels of 

disability and dependency which can limits their decision making power, and magnifies 

the problem of asymmetric information (157). In some situations, close family members 
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and carers can decide on the behalf of the patient, but this can further complicate the 

decision-making process, especially when patients’ preferences are unrecorded. In those 

situations, additional uncertainty is introduced as their views may not be compatible to 

those of the patient.  

Within the healthcare system, a range of policies have been introduced to align the 

interests between both parties in the general model of the doctor-patient relationship 

(166), as shown in  Figure 4Figure 4. Public reporting of provider performance leads to 

provider change, improved patient outcomes, and increased information for informed 

provider choice (170). Evidence-based medicine provides information on the 

effectiveness of medical treatments, leading to more informed patients regarding their 

choices of treatments. Patient-centred and personalized medicine offers an opportunity 

for tailored and targeted medical care, giving more freedom to patients to choose their 

treatment pathway (171). 

Different approaches to empower patients are available in the context of the end-of-life 

model of the doctor-patient relationship. The availability of public funding can offer a 

greater variety of end-of-life care options to patients such as out-of-hospital institutional 

care or home care. The availability of various care facilities can help to counteract the 

effects of asymmetric information and balance the interests of patients and doctors (156). 

Further, advance care planning can empower the patient and assist the physician in 

providing appropriate cost-effective care without violating the patient’s preferences. The 

existence of advance directives can accommodate the issue of proxy authority for 

incompetent patients (96, 157).  
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Figure 4: Doctor-patient relationship in general and end-of-life decision-making model 

 

Source: Author’s own illustration.   

4.2 Methods  

4.2.1 Descriptive analysis of end-of-life planning  

8,523 exit interviews from 2002 to 2014 that had recorded information on the presence of 

the living will were used to describe patterns of end-of-life planning in the US 7.6% of 

participants that died in the observed period did not have this information recorded, so 

they were excluded from the sample. Further, the information on the living will was 

included for the first time in 2002 exit interview, thus exit interviews from earlier years 

could not be included in the analysis. The exit interview not only provides detailed 

information about individual’s death circumstances, but also provides extensive insight 

into advance care planning. Exit interview records information on the presence of written 

end-of-life instructions, their content and legal circumstances, individuals’ preferences 

and how the existing instructions were applied at the end of participant’s life.  
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Descriptive statistics was computed to gain insight into trends in advance care planning 

during the observed period, its content and consequences. The data permitted the 

analysis of the content of the living wills: desire to receive all care possible, desire to limit 

care and desire to have any treatment withheld. Also, the applicability and the 

consequences of end-of-life instructions could be analysed: reaching a decision to 

provide all care possible, reaching a decision to limit care, reaching a decision to withhold 

treatment and reaching a decision to only relieve pain.       

4.2.2 Longitudinal analysis of determinants of end-of-life planning 

4.2.2.1 Sample  

To investigate determinants of end-of-life planning the study sample included 37,494 HRS 

participants, surveyed from 1992 to 2014. This approach utilized the entire HRS sample 

to study dynamics of advance care planning among the representative sample of 

Americans. In the dataset, each sample member has on average 6.04 observations. 

Information collected in the core interviews was merged to available exit interviews.  

The outcome of interest is the presence of the living will. As mentioned earlier, this 

information was first recorded in 2002 exit interview. Further, as the timing of the living 

will was also recorded, it was possible to reconstruct the presence of end-of-life 

instructions in earlier waves, prior their death. For participants who died without the living 

will, it was assumed that this was also not available in earlier survey waves. In 2012, a 

question regarding the presence of the living will was introduced in the core questionnaire, 

enabling the participants to respond on their own behalf, strengthening the accuracy of 

provided information. If the living participant responded negative, it was assumed that the 

living will was not available in all earlier waves for that participant. Contrary, if the 

participant responded positive, the data in all earlier waves was coded as missing, as it 

was uncertain when the end-of-life instructions were written. On average, 22% of living 

respondents and 39% of deceased respondents had written end-of-life instructions.  
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4.2.2.2 Age and TTD 

Using information of the month and year of birth and death, in case it occurred, and month 

and year of the interview, measures of participant’s age and TTD were calculated for each 

survey wave. Both age variables were expressed relative to age 75, to better observe 

determinants of end-of-life planning for individuals 75 years old and older. Accounting for 

that, TTD for individuals who died during the follow-up period can never be greater than 

22 years.  On the other hand, TTD of individuals who remained alive during the observed 

period is unobserved. To deal with the issue of missing data two variables; lower and 

upper bound of TTD, were created to describe true unobserved value of TTD. This way 

these unobserved values of TTD always have the lower bound known. For example, for 

someone still alive in 2014, it is known that TTD is greater than 22 in 1992, and that TTD 

is greater than 20 in 1994, and so on. Therefore, at each interview wave the lower bound 

of TTD presents a difference between the age at the latest interview and the age at the 

current interview. The maximum possible age of participant is assumed to be 112 years, 

as this was the age of the oldest participant in the sample. That assumption is 

instrumental for the upper bound of TTD as it represents the difference between 

maximum possible age and the participant’s age at each interview. Using this information, 

missing values of the TTD were imputed using interval regression imputation. Details are 

provided in the section below.   

4.2.2.3 Other predictors of end-of-life planning  

Except described age variables, the analysis includes a range of other explanatory 

variables that are considered important for end-of-life planning. Social status may be an 

important mediator for advance care planning as individuals with high income are more 

likely to discuss end-of-life issues with their family and medical professionals (172). Also, 

these individuals are more likely to engage in financial planning and living will preparation 

which may trigger some aspects of health-related planning as well, so total income and 

total assets are included in the model (172). Further, the model controls for cohabitation 

status as individuals who are not living alone and have more support from their social 

network in everyday life are also more likely to be supported to engage in advance 

planning (173). As comorbidities are common in the elderly, the following most common 
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medical conditions are included in the model: high blood pressure, diabetes, cancer, lung 

disease, heart disease, stroke, arthritis and psychiatric problems (67). The model also 

controls for self-reported health status and the number of difficulties with ADLs as 

someone’s functional status may induce individuals to engage in planning their future 

care, especially if their disability tends to progress. Educational attainment (“Below high-

school level”, “High-school level” and “Degree level”) is a good proxy for health literacy, 

and therefore, important for advance care planning awareness and the understanding of 

its purpose (174). Racial and ethnic status (“Non-Latino White”, “Non-Latino Black”, 

“Latino White” and “Other”) is also included as different groups have different attitudes 

and preferences for the end-of-life decision-making (175). The importance of racial and 

ethnic background is further explored in Chapter 5. Finally, the model accounts for gender 

and census region (“Midwest”, “Northwest”, “South”, “East” and “Other”), to control for 

regional differences.  

4.2.2.4 TTD imputation  

The interval regression imputation method was used to impute unobserved (censored) 

values of TTD. Imputations are based on a regression of the TTD and a range of 

explanatory variables outlined in the Section 4.2.2.3. Residuals are normally distributed 

and the statistical model is a type of accelerated failure time model (176). Because the 

bounds of the TTD were known even for missing values of TTD, all participants in the 

sample were used to impute missing values. This improved TTD imputation procedure, 

compared to the use of only complete case subset to minimize biased and inefficient 

estimates (177). Standard errors were clustered at a personal level. Applied approach 

ensures that missing values are in the same range as the observed TTD values. This 

assumption is necessary condition for missing at random requirement (178). That implies 

that the probability of TTD being missing depends only on available information of that 

participant, so other fully recorded variables and not on TTD itself. 

A “proper” multiple imputation procedure was applied on an array of explanatory variables 

including age, gender, racial and ethnic status (“Non-Latino White”, “Non-Latino Black”, 

“Latino White” and “Other”), educational attainment (“Below high-school level”, “High-
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school level” and “Degree level”), total income, total assets, cohabitation status (“Living 

with partner” or “Not living with partner”), smoking and drinking status, self-reported 

health, census region (“Midwest”, “Northwest”, “South”, “East” and “Other”), number of 

ADLs, and indicators for the following medical conditions: high blood pressure, diabetes, 

cancer, lung disease, heart disease, stroke, arthritis and psychiatric problems (179). TTD 

is missing for 35% of the sample. It is recommended to use as many imputations as the 

percentage of missing data in the sample, so the final model estimates are based on 30 

imputed values (163, 180). Imputation results are shown in Appendix C.   

4.2.2.5 Living wills model 

Longitudinal approach to data analysis was adopted to fully utilise available repeated 

measures for each individual. This is superior to cross-sectional design as it allows to go 

beyond single moment in time and to better control for unobserved heterogeneity in the 

model. Random-effects logistic regression was applied to estimate the relationship 

between the probability of having a living will and a set of time-varying and time-invariant 

control variables. This model specification proved to be superior to the fixed-effect 

specification as shown in Appendix C. In this case random-effects estimates are proven 

to be efficient and consistent and that  fixed-effects estimates are inefficient. The following 

time-varying variables are included in the model: age and TTD in linear and quadratic 

form, value of income and assets, cohabitation status, indicator for self-reported health 

status being excellent, number of ADLs and indicators for the presence of the most 

common medical conditions outlined in the Section 4.2.2.3. Gender, racial and ethnic 

status, educational attainment and census region are included as time invariant 

characteristics. All analyses were performed using the statistical software STATA 

(Version 13). The estimated model was used to obtain predicted probabilities of someone 

having a living will at each age, given age at death. The predicted probabilities are 

illustrated for an “average” individual – using the average values of each variable in the 

sample, dying at 80, 90 and 100 years.  
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4.3 Results 

4.3.1 Evidence of end-of-life planning using exit interviews 

The dynamics of end-of-life planning has changed during the observed period as shown 

in Figure 5Figure 5. The proportion of those who had written end-of-life instructions has 

grown from 33.01% in 2002 to 42.78% in 2014. Partly, this can be attributed to 

increasingly changing attitude towards death and dying among the older adults. Also, this 

may indicate that people want to relieve the burden on family and carers when it comes 

to end-of-life decisions. Even though the data indicates a slight upward trend, the majority 

still dies without having their preferences documented.  

Figure 5: Proportion of written end-of-life instructions in the HRS from 2002 to 2014 

 

Source: Author’s own illustration using the data from the Health and Retirement Study, 

2002 - 2014 
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Figure 6Figure 6 presents stated end-of-life preferences, available in exit interviews. 

Majority (88.88%) of written end-of-life instructions had a preference to limit care at the 

end-of-life. Also, substantial proportion (75.71%) of deceased with advance care plan 

have stated a preference to withhold treatment, in case it becomes futile. This highlights 

that most people use advance care planning to avoid overtreatment at the end-of-life to 

minimize pain and suffering. By doing so, an additional benefit is the reduced burden to 

their families and more rational use of healthcare resources. There is a low proportion 

(6.68%) of deceased that expressed a preference to receive all possible care at the end-

of-life. This may be due to various reasons, such as the fear of receiving poor quality care 

and mistrust in the healthcare system, lack of knowledge of advance care planning, and 

a combination of cultural beliefs and values (3). 

Figure 6: Recorded end-of-life preferences in living wills in the HRS from 2002 to 2014 

 

Source: Author’s own illustration using the data from the Health and Retirement Study, 

2002 - 2014 
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Having an end-of-life discussion increases the chances of recording end-of-life 

instructions, as shown in Table 17Table 17. On average, 54.29% of deceased had 

engaged in some form of discussion regarding their final care. Analysis of the HRS exit 

interviews from 2002 to 2014 relevels that 58.37% of those who had an end-of-life 

discussion also recorded their preferences regarding terminal care, compared to 41.63% 

of those who engaged in such discussion but did not formalize their preferences. 

Approximately there is one quarter (24.76%) of deceased that have recoded their end-of-

life wishes without prior discussion with health professionals.  

Table 17: The relationship between end-of-life discussions and written end-of-life 

directives 

Respondent ever 
discussed end-of-

life care 

Respondent have written end-of-life 
instructions Total 

Yes No 

Yes 2,736 (58.37%) 1,951 (41.63%) 4,687 

No 938 (24.76%) 2,851 (75.24%) 3,789 

Total 3,674 4,802 8,476 

Source: Author’s analysis using the data from the Health and Retirement Study, 2002 - 

2014 

Having an advance directive does not necessary mean that these instructions will be 

followed at the end-of-life, as evident from Figure 7Figure 7. Overall, only 42.66% of 

instructions were used in final days of care. Proportion of used end-of-life instructions 

remained roughly on the same level during the studied period, going from 42.52% in 2002 

to 44.97% in 2014. This suggests that every other available advance directive is not fully 

applied at the end-of-life. In majority (79.75%) of cases, proxy was consulted when 

making end-of-life decisions, and in 56.66% cases, that proxy was a close family member. 

Partly, this may be due to unclear instructions and the absence of necessary legal steps 

as only 54.61% of deceased with written end-of-life instructions also had legal care 

arrangements.  
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Figure 7: Proportion of used end-of-life instructions in the final days of care for the HRS 

participants with written living will from 2002 to 2014  

 

Source: Author’s own illustration using the data from the Health and Retirement Study, 

2002 - 2014 
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overtreatment at the end-of-life. The analysis was conducted excluding participants with 

missing responses. Even though around 25.05% to 65.46% of responses were missing, 

most decisions were related to relieving the burden at the end-of-life. For 91.63% of 

deceased, who had a living will and for whom the information was available (N=5,284), 

the decision was taken to relieve the pain in their last days of life. Similarly, having an 

advanced directive resulted in 67.91% (N=5,434) of decisions to limit care and 56.80% 

(N=5,567) to withhold treatment at the end-of-life. On the other hand, for 25.14% 

(N=2,943) of the sample with written end-of-life instructions, the decision was to receive 

all care possible, although, that question had a high degree of missing responses.  

Figure 8: End-of-life decisions in the HRS from 2002 to 2014 

 

Source: Author’s own illustration using the data from the Health and Retirement Study, 

2002 - 2014 
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4.3.2 Determinants of end-of-life planning  

Sample characteristics are presented in Table 18Table 18. On average, individuals are 

66 years old, ranging from 51 to 112 years over the 12 survey waves. Average estimated 

TTD for the analysed sample is 16.69 years, while average observed TTD for individuals 

with observed deaths is 7.16 years. The majority of the sample is comprised of non-Latino 

whites (72.83%) and females (60.25%). Also, most have a high-school degree or more 

(73.23%). Arthritis (52.11%) and high blood pressure (50.40%) are the most common 

chronic conditions, reported by 52.11% of participants, while stroke is the least common 

condition (5.65%). 12.86% of the sample has declared as having some problems with the 

ADLs, but a substantial proportion (45.02%) have reported their health status as 

excellent.  

Table 18: Sample characteristics 

Variables  Sample mean Standard deviation 

Time-variant characteristics 

Age  66.29 11.37 

TTD (imputed)* 16.69 6.64 

TTD (observed) 7.16 5.01 

Total income  $64,240   $151.97 (S.E.)*  

Total assets  $473,568  $904.90 (S.E.)*   

Living with partner 69.69% - 

High blood pressure 50.40% - 

Diabetes 16.50% - 

Cancer 10.70% - 

Lung disease 7.73% - 

Heart disease 18.57% - 

Stroke 5.65% - 

Psychiatric problems 15.33% - 

Arthritis 52.11% - 

Having difficulties with ADLs 12.86% - 

Self-reported health excellent  45.02% - 

Time-invariant characteristics 

Female 60.25% - 

Non-Latino White 72.83% - 

Non-Latino Black 15.89% - 

Latino White 7.45% - 

Other race/ethnicity 3.83% - 

Lower than high school level 26.77% - 
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High school level 51.61% - 

Graduate level 21.62% - 

Northeast region 16.01% - 

Midwest region 24.09% - 

South region 40.49% - 

West region 12.27% - 

Other region 0.14% - 

Source: Author’s analysis using the data from the Health and Retirement Study, 2002 - 

2014 

Notes: TTD denotes “time-to-death”. ADL denotes “activities of daily living”. *S.E. denotes 

standard error. Variables “Total income” and “Total assets” are highly skewed, so 

standard error is a more appropriate measure of dispersion. The values are averaged 

over the pooled sample of 37,494 individuals and 226,545 person-wave observations. 
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Table 19  
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Table 19  presents random-effects logistic regression results. Findings show that end-of-

life planning depends on a range of individual characteristics. The aging process, 

measured by age and TTD, significantly affects the probability of someone having a living 

will. Odds rations associated with age and TTD are reported, but not discussed here, as 

there is no meaningful way to discuss the partial effect of age while holding constant the 

effect of age-squared. Instead, the effects of age and TTD are illustrated later in the text. 

In addition to the aging process, cultural heritage also has a profound impact on end-of-

life planning. Significant differences emerge between individuals of different racial and 

ethnic backgrounds. Non-Latino White have significantly higher probability of engaging in 

end-of-life planning activities compared to individuals of different racial and ethnic 

background (OR (Non-Latino Black vs. Non-Latino White) = 0.003; OR (Latino White vs. 

Non-Latino White) = 0.003). Further, it is evident that social status, represented by 

educational attainment (OR (High school level vs. Lower than high school level) = 29.397; 

OR (Graduate level vs. Lower than high school level) = 157.843), income (OR=1.643) 

and wealth (OR =1.003) is an important determinant of having a living will. Higher social 

status significantly increases the probability of having a living will. Also, the probability is 

higher for individuals of poorer health and for females, but surprisingly lower for those 

living with a partner. Cancer (OR = 4.231) particularly has a strong effect on the probability 

of having a living will. Moreover, non-fatal conditions such as arthritis (OR = 1.658), high-

blood pressure (OR = 1.375), lung disease (OR = 1.460) and diabetes (OR = 1.375) seem 

to induce people to get a living will. Finally, increased frailty and disability status, 

presented by the number of difficulties with ADLs (OR =1.347), seem to incentivize people 

to end-of-life planning.  
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Table 19: Random-effects logistic regression analysis of determinants of planning at the 

end-of-life 

Participant had a living will (N= 27,098) 

Independent variable  Odds ratios 

Intercept 0.001*** 

TTD 0.728*** 

TTD^2 1.010*** 

Age  1.825*** 

Age^2 0.987*** 

Gender (Ref: Male) 3.353*** 

Race/ethnicity (Ref: Non-Latino White)  

Non-Latino Black 0.003*** 

Latino White 0.003*** 

Other 0.005*** 

Living with partner 0.454*** 

Linearized total income 1.643*** 

Total assets  1.003*** 

Education level (Ref: Lower than high school level)   

High school level 29.397*** 

Graduate level 157.843*** 

High blood pressure 1.561*** 

Diabetes 1.375** 

Cancer 4.231*** 

Lung disease 1.460** 

Heart disease 0.919 

Stroke 1.263* 

Psychiatric problems 1.249 

Arthritis 1.658*** 

Number of difficulties with ADLs 1.347*** 

Self-reported health excellent (Ref: Self-reported health is 
below excellent)  

1.040 

Region (Ref: North-east) 

Midwest 2.490*** 

South 1.161 

West 4.415*** 

Other 0.891 

Source: Author’s analysis using the data from the Health and Retirement Study, 2002 - 

2014 

Notes: Presented results are from random effects logistic regression analysis. Results 

are presented as odds ratios. Odds ratio indicates percentage odds change for a unit 
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increase in the observed variable, holding other variables constant. *P<0.1, **P<0.05, 

***P<0.001. N denotes sample size. For categorical variables, the reference category is 

stated in the row label, otherwise the reference is the complementary category. Total 

income values and total asset values were divided by 100,000 to aid interpretation.  

As individual planning trajectories depend both on age and TTD, there are numerous 

pathways in progress within the general population at any moment. Figure 9Figure 9 

illustrates the ageing process and this is further modified by various background factors 

in Figure 10Figure 10, Figure 11Figure 11 and Figure 12Figure 12. The presented fitted 

probabilities in each figure reflect the mix of sample characteristics. Figure 9Figure 9 

illustrates the pattern of having a living will for individuals who die at age 80, 90 and 100, 

depending on current age. Individuals who die at a very old age (e.g. 100 years) will 

almost certainly have a living will immediately prior to death (94.9%), while the analogous 

probability for individuals who die at age 80 is much lower (36.3%). Also, according to the 

figure, most individuals do not initiate a living will until the age of 75 or older. 
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Figure 9: Probability of having a living will, by current age and age at death 

 

Source: Author’s own illustration using the data from the Health and Retirement Study, 

2002 - 2014 

Notes: The graph depicts an average sample population for different ages at death.  

Figure 10Figure 10 presents predicted probabilities of having a living will for males and 

females at given age of death. Females have higher probability of having a living will, and 

the differences become more evident as the age at death increases. For example, female 

dying at age 80 has 3.61% probability of having a living will compared to 1.09% probability 

for male dying at the same age. Further, if the age at death increases to a 100 years, then 

the females have a 76.98% probability of having a living will compared to a 49,51% 

probability of their male counterparts.  
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Figure 10: Probability of having a living will, by current age and age at death, for males 

and females 

 

Source: Author’s own illustration using the data from the Health and Retirement Study, 

2002 - 2014 

Notes: The graph depicts an average sample population for different ages at death.  

Figure 11Figure 11 illustrates the differences in probability of having a living will for 

individuals of different racial and ethnic backgrounds. As racial and ethnic background 

has a profound impact on the end-of-life care and planning, this topic is further explored 
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in Chapter 5. Non-Latino Whites initiate advance care planning significantly earlier 

compared to those of other ethnic and racial backgrounds and end up with much higher 

levels of participation. For example, White Americans dying at age 100 will almost 

certainly have a living will (99.62%), while the same probability among non-Latino Blacks 

(37.02%) or Latino Whites (37.37%) dying at the same age is notably lower. The 

differences are even larger for individuals who die younger, indicating the importance of 

ethnicity and race for end-of-life planning.  
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Figure 11: Probability of having a living will, by current age and age at death, for 

individuals of different ethnical and racial backgrounds 

 

Source: Author’s own illustration using the data from the Health and Retirement Study, 

2002 - 2014 

Notes: The graph depicts an average sample population of different ethnical and racial 

backgrounds at different ages at death. Effect of non-Latino Black is similar to the effect 

of Latino White, so  trajectories of non-Latino Black are indicative of those of Latino White.  
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More educated individuals are more likely to participate in end-of-life planning and, on 

average, do so earlier compared to their less-educated counterparts, as shown in Figure 

12Figure 12. The differences are particularly high for individuals who die younger. For 

example, a college-educated individual who dies at age 80 years has a 78.22% probability 

of having a living will, while someone with only a basic education dying at the same age 

has only a 2.24% probability of having a living will. As the probability of having a living will 

increases substantially with age, the discrepancy in end-of-life planning between 

individuals of different levels of education is narrowing. It is predicted that a college-

educated individual, dying at 100 years of age, will have a 97.72% probability of having 

an advanced plan. Also, an individual with a basic education, dying at the same age, will 

have a 67.31% probability of having an end-of-life care plan in place.  
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Figure 12: Probability of having a living will, by current age and age at death, for 

different educational levels 

 

Source: Author’s own illustration using the data from the Health and Retirement Study, 

2002 - 2014 

Notes: HS denotes “high-school”. The graph depicts an average sample population that 

has different levels of educational attainment for different ages at death. 
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4.4 Discussion 

This chapter provides robust analysis of the recent trends and determinants of end-of-life 

planning in the US using a representative sample of the American population. The 

proportion of those with written end-of-life instructions is increasing, although at slow 

pace. The majority of deceased have recorded a preference to limit care at the end-of-life 

and to relieve pain, and this was followed by a substantial proportion of those with 

recorded preferences. Findings on determinants of end-of-life planning suggest that 

planning depends on a range of individual’s characteristics and circumstances. 

Determinants of advance care planning can be grouped as: chronological age and TTD; 

health status; and socio-cultural background, with the latter being the most significant. 

If TTD is viewed as a proxy for biological age, results indicate that chronological age, 

compared to biological age, exerts a stronger influence on the likelihood of completing a 

living will (163). Nevertheless, proximity to death, and not just chronological age, is one 

of the strongest drivers of healthcare utilization at the end-of-life (181, 182). This may 

have important implications for the health system initiatives to incentivize end-of-life 

planning and to foster rational use of resources. The probability of having a living will 

increases substantially after 75 years of age, thus such services should be offered to 

younger individuals in order to encourage active participation in end-of-life planning. 

According to the review by the US Department of Health and Human Services, end-of-life 

planning is least likely to occur in hospitals and intensive care units, probably because of 

patient’s physical and mental state and an impulse to provide intensive treatments (183). 

Advance planning should become an integral part of routine clinical care, so that 

individuals would have enough time to understand its purpose, options that are available 

and think about their own wishes regarding their future care. This is the way to empower 

patients to make an informed choice.  

Further, worsened health status is also positively correlated with participation in end-of-

life planning. Long-term and severe diseases, for example cancer, significantly increase 

a person’s likelihood of having a living will. A cancer diagnosis is often presented to a 

patient as a “death sentence” and may be accompanied by a prognosis regarding 
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remaining lifetime. This information is likely to prompt patients without living wills to 

consider creating one. Additionally, as cancer patients tend to have better access to 

palliative services, they also have a better awareness of end-of-life planning options and 

their significance (51). Finally, even though the aging process and health status matter, 

an individual’s cultural and social circumstances have a powerful impact on the propensity 

to plan for the end-of-life. More educated Americans and non-Latino Whites have 

noticeably higher rates of advance care planning participation.  

Presented results are consistent with recent evidence on end-of-life planning (184, 185). 

Older individuals and those in poorer health are more aware that death is approaching, 

and are more inclined to engage in care planning activities that could relieve pain and 

discomfort in their last moments of life (3). According to the findings, the majority of 

individuals that engage in end-of-life planning do so to relieve pain and suffering, and to 

prevent aggressive and futile treatments at the end-of-life. Additionally, various cultural 

groups have different attitudes and motivation towards advance care planning (186, 187). 

Latinos and African Americans tend to rely more on family-oriented, collective decision-

making which may explain their aversion towards the end-of-life planning (188, 189). 

Further, ethnic and racial minorities may anticipate receiving lower-quality care if they 

complete an advance directive (175, 184). Also, higher social status, represented by 

educational attainment and wealth, is a strong predictor of the end-of-life planning. The 

literature suggests that more educated individuals have higher health literacy and 

knowledge of advance care planning, which explains their higher participation compared 

to less educated individuals (190). In addition, they are wealthier and thus are better able 

to afford any legal costs associated with writing a living will. 

Understanding differences in attitudes towards advance care planning among diverse 

population groups can guide policies to increase participation among the least engaged 

groups. Advance planning can influence a patient’s treatment pathway and outcomes. 

Individuals with recorded end-of-life preferences are more likely to utilize less intensive, 

out-of-hospital, institutional care at the end of their lives (191). Findings from the 

descriptive analysis are consistent with other studies that found that people who engage 

in the end-of-life planning usually do so in order to relieve pain and discomfort (150, 154). 
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Also, advance planning helps other family members to prepare for death, which can 

relieve bereavement after it happens. Evidence also suggests that having an advance 

directive increases the likelihood of fulfilling the patients' wishes regarding their end-of-

life care (154), as shown in the analysis of exit interviews, and improves their satisfaction 

and quality of life in their final weeks of life (153). Finally, planning for the end-of-life is an 

opportunity to align the interests and minimize disputes between the principal (patient) 

and the agent (physician). It can prevent overutilization and diminish futile treatments at 

the end-of-life, which contributes to a cost-effective use of resources (151).  

In the US, advance care planning has been widely promoted as a tool for communicating 

end-of-life preferences (192). Despite these efforts, completion rates remain low, as 

shown by the analysis of the HRS data. According to a recent systematic review, only 

about one third of Americans have completed some form of advance care planning (192). 

There are many factors that may contribute to this situation. Death is still considered to 

be a delicate and unpleasant topic for many people, so people may be reluctant to engage 

in conversations where they have to face it (172). Also, there are many legal obstacles 

that discourage completion of advance directives (3). Issues include restrictions on who 

can be nominated as a healthcare agent and limitations on the actions they can take as 

a proxy, lack of clarity in some state-mandated forms, procedural requirements such as 

the need for witness signatures or legal certification and finally, inadequate reflection of 

different cultural and social characteristics of individuals (3, 193).   

Even when advance care directives are prepared, there are challenges in implementing 

them, as evident from the data. There has been a marginal increase in the proportion of 

used end-of-life instructions between 2002 and 2014. Half of these instructions are not 

being used, despite being written. Several reasons emerge to explain this. Physicians 

may have concerns over legal liability if they do not attempt resuscitations or some other 

lifesaving treatment (194). In many other instances, the default option is to treat, so there 

is an inclination to provide care. Also, many physicians are still confused about the 

purpose and the interpretation of advance directives (194, 195). Logistic challenges of 

not having up-to-date records, or not having them at the right moment, also prevent their 

successful application. A study found that for 53% of patients who recorded their end-of-
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life wishes, these were not found in their medical record or any other personal medical 

documentation (196). The care in the system is usually fragmented, and many transitions 

usually occur at the end-of-life, posing challenges to have up-to-date information at every 

setting.  

4.4.1 Limitations 

Several limitations of this analysis should be noted. The analysis is based on information 

provided by proxy respondents, which might lead to missing or erroneous information 

regarding the existence of living wills. Nevertheless, most proxy respondents (88%) are 

close family members and are likely aware of deceased’s end-of-life planning activities. 

Also, the analysis relies mostly on one indicator of advance care planning, which is the 

existence of the living will. This is the most comprehensive indicator of advance care 

planning in the HRS, although the indicator was not included in the core questionnaire 

until 2012. Therefore, it was not possible to identify its existence in earlier periods for 

participants who declared having one in 2012, when the question was first asked. Another 

potential weakness is the imputation of TTD. While the imputation is based on an 

extensive set of possible predictors, a possibility of unobserved heterogeneity that could 

bias TTD estimates cannot be excluded. Further, the HRS does not measure health 

literacy, which could be an important factor for the end-of-life planning (197). Finally, 

although the random-effects logistic model controls for a wide range of individual 

characteristics that may affect advance care planning, some important determinants may 

remain unobserved.  

4.4.2 Policy implications 

Advance care planning is important for the provision of patient-centred care and can 

accommodate a cost-effective use of available healthcare resources (173). In part, this 

can be facilitated by directing additional resources towards improvement of the end-of-

life planning, which may lead to better alignment of public policy and patient perspectives 

towards the end-of-life care across diverse patient groups. Changes in the medical, legal 

and social environment are necessary to increase end-of-life planning participation and 
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execution of advanced plans. Reforms are needed on both patient and provider side, to 

leverage the full potential of advance care planning.  

Since 2016, as a step forward, Medicare reimburses physicians for having end-of-life 

conversations. This may facilitate better completion of advance directives, especially for 

minorities and those of lower social status (198). Also, advance care planning includes 

several legal conditions required for executing advance directives, such as qualified 

witnesses and notarization (192). Even though these restrictions are put in place to 

protect the patients, these can also be barriers for disadvantaged and lower social classes 

that do not fully understand the legal system and cannot afford legal counselling. Basic 

legal services should be available to disadvantaged to make equitable access to these 

services. As the US is racially and ethnically diverse, initiatives should also be culturally 

tailored in order to acknowledge different attitudes and motivation towards advance care 

planning. Initiatives should include internal system reforms and facilitate public debates, 

to incentivize awareness and positive attitude toward patient participation in decision-

making among patients and health professionals.  

In addition, an advance directive can serve as an instrument to accelerate a change in 

attitudes towards death and dying, moving away from traditional medical paternalism 

(199). Also, this can assist in reducing information asymmetry in the doctor-patient 

relationship and facilitate informed decision-making. End-of-life planning can have a 

significant effect on the care patients receive in their last moments (149). Policies should 

be aimed not only at patients and healthcare professionals, but also at close family 

members and carers, to incentivize patients to express and record their end-of-life 

preferences. This may reduce decision-making conflicts and minimise the risk of 

overtreatment as well as the provision of unwanted and futile care. It can also contribute 

to a more rational use of healthcare resources and lower societal burden.  

Patient autonomy is becoming a central ethical principle in healthcare decision-making, 

which requires policies that empower patients and increase advance care planning 

participation. These policies should be aimed at patients of all ages, not only at older 

people, considering that proximity to death, and not just chronological age, is an important 
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factor in end-of-life planning. Further, reducing barriers to completion and establishing a 

legal framework for end-of-life planning enhances patient autonomy. Attention should be 

given to ensuring that minorities and less socially advantaged people have equal access 

and support regarding these services. The use of technology, such as integration of 

advance planning into electronic health records, can facilitate end-of-life planning and 

enable that most recent information is readily available. Even though electronic health 

records are yet to be fully integrated into the healthcare system, it can support successful 

application of advance care planning. To fully unlock the potential of advance care 

planning requires changes on a system level, such as integration of care pathways and 

cohesive health and social care system. In the era of rising healthcare costs and frequent 

austerity measures, it may be challenging to introduce the needed reforms. Still, the 

research presented here sheds a light on this important topic and the benefits it may bring 

in the long-term, to ensure favourable patient outcomes and rational use of available 

resources.  

4.5 Chapter summary 

This chapter presents robust findings on the recent trends and determinants of advance 

care planning in the US Results suggest that planning depends on a range of patient 

characteristics and circumstances, with socio-cultural background being the most 

significant one. The chances of having a living will rise sharply late in life, as expected, 

but are further modified by the patient’s proximity to death. However, participation remains 

low in the general population and additional efforts are needed to encourage uptake and 

raise awareness. Reforms that target patients, their families, medical professionals and 

system as a whole are needed to unlock the full potential of advance care planning. 

Providing the right care, at the right moment, and according to patients’ preferences is 

the ultimate goal of high-quality end-of-life care, and advance care planning is a step 

forward.    
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5. End-of-life care and planning among different racial and 

ethnic groups  

Abstract 

Objective: Population ageing poses considerable challenges to the provision of quality 

end-of-life care. The population of the United States in increasingly diverse, making it 

imperative to design culturally sensitive end-of-life care interventions. The aim of this 

chapter is to examine differences in the end-of-life care utilization and the end-of-life 

planning participation in the United States, adjusting for patient characteristics and socio-

cultural confounders. 

Design: Observational cohort study. 

Setting: The United States, using nationally representative secondary data from the 

Health and Retirement Study.   

Participants: A total of 9,228 participants of the Health and Retirement Study, who died 

in the period between 2002 to 2014 and were over the age of 65.  

Measurements: Multinomial logistic and binary logistic regression analyses were 

employed to examine racial and ethnic differences in the place of death, the intensity of 

end-of-life care, and the availability and the content of the end-of-life instructions. 

Results: Findings reveal that racial and ethnic minorities are more likely than White 

Americans to be exposed to overly intensive care at the end-of-life and to die in the 

hospital, even after adjusting for a set of confounders. Also, these groups are less likely 

to express their preferences regarding terminal care and engage in end-of-life planning 

activities. The observed disparities are still significant but have been narrowing between 

2002 and 2014. 

Conclusions: Documented racial and ethnic disparities in end-of-life care go beyond 

financial barriers to care and reflect different expectations that individuals from different 

racial and ethnic groups have towards the end-of-life. Possible reasons could be their 
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cultural heritage, mistrust in the healthcare system; questioning whether they will receive 

high-quality care, and the fear from lack of control over their end-of-life care. 

Acknowledging cultural components in the provision of end-of-life care is an important 

element of its quality. Improved cross-cultural understanding and communication 

techniques are required to facilitate better end-of-life care provision and ensure good 

outcomes of care for all involved. 

5.1 Background  

Earlier chapters focused on describing patterns of end-of-life care and end-of-life planning 

in general population. The aim of this chapter is to focus on different racial and ethnic 

groups and their perceptions and motivations for various types of end-of-life care and 

planning. The population of the US is increasingly diverse, experiencing rapid growth of 

the elderly population that are members of different racial and ethnic groups. The HRS is 

the only longitudinal study, studied in this thesis, that records information on racial and 

ethnic background. Therefore, end-of-life care and planning differences are examined 

across the American population, but the findings are relevant even for other countries that 

are experiencing increased population diversity, especially in the context of rising global 

migrations.  

On average, more than 2.5 million people die every year in the US (200).  This number is 

likely to increase due to recent population trends. Dying is inevitable, but heterogeneous 

end-of-life care across different population groups must not be. Care at the end-of-life 

includes not only pain and symptom management, but also provision of psychological, 

social, spiritual and practical support which may differ between various ethnic and racial 

groups. Among other factors, peoples’ background, cultural heritage, ethnicity, race and 

religion impact their perceptions and choices regarding life, illness, suffering and dying. 

There is a growing need for the US to meet the end-of-life care needs of an ethnically and 

racially diverse population. By 2050 there will be an estimated 33 million black American, 

Hispanic, Asian, American Indian or Alaskan Native individuals age 65 years and older. 

This represents nearly 40% of the population of this age group (101). Culturally sensitive 

end-of-life care is one of the US national priorities, as identified by the National 
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Consensus Project for Quality Palliative Care (49). Health professionals and others 

involved in the provision of terminal care need to obtain better understanding of 

differences across these groups, so they can honour and acknowledge heterogenous 

values of these patient groups regarding end-of-life care.  

The delivery of end-of-life care is complex, as it involves public, private and informal care 

providers. As mentioned earlier, a successful health system supports the provision of 

patient-centred care: providing the right care at the right time and according to patient 

preferences (201). Also, planning for the end-of-life is essential to support patient-centred 

care. It allows for a dignified death, acknowledging their needs and needs of their families 

and carers, and working in the context of scarce healthcare resources.  

Disparities in healthcare provision are extensively documented for African American and 

Hispanic people compared to White Americans in the US across a range of diseases 

(202). The available evidence suggests that African American and Hispanic people tend 

to receive fewer medical services and have less healthcare spending than White 

Americans (202). It has been suggested that this pattern may be reversed at the end-of-

life (59). Recently, there is an increased interest in the disparities in end-of-life care. 

Growing body of literature offers population-level evidence on behaviours and care 

disparities among dying patients across different population groups (203). Evidence 

suggests that there are marked differences in various aspects of end-of-life care among 

different racial and ethnic groups, although the gap appears to be narrowing (187). 

Previous research has outlined that ethnic minorities tend to prefer more aggressive 

treatment at the end-of-life, compared to White people (187, 204). Research has differed 

in the causes they attribute to these differences. A number of studies found that cultural 

values, knowledge, and socio-economic status accounted for racial differences in 

preference for intensive end-of-life care and possession of advance directives (30, 197, 

205, 206). More recently, studies found that even when accounting for confounding 

factors like these, the effect of race on possession of advance directives persists (207). 

Although the research on racial and ethnic end-of-life disparities is growing, there are still 

significant content gaps and methodological limitations (203). Largely, the studies have 
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been more focused on African Americans and less on Hispanics, that form two largest 

minority groups in the US. Also, disparities in cancer patients have been studied more 

extensively, while there is less research focusing on other highly prevalent long-term 

conditions such as cardiovascular or respiratory diseases. Further, many studies used 

convenience sample design which compromises generalizability of results. More 

research is needed on mediators of disparities among patients (203).   

This chapter makes an important contribution to the literature by addressing the 

challenges of current body of literature and broadening the scope of previous research. 

It examines four hypotheses simultaneously, spanning health and retirement end-of-life 

care behaviours and practices, in order to explain the recent end-of-life utilization and 

planning trends in the general US population using the HRS sample of Americans. Firstly, 

the hypothesis is that African Americans and Latino Whites are more likely to die in a 

hospital compared to non-Latino White Americans (Hypothesis 1). Secondly, it is 

presumed that non-White Americans are more likely to be exposed to more intensive 

treatments at the end-of-life compared to White individuals (Hypothesis 2). This is likely 

due to a higher preference for life-prolonging treatments, lower medical literacy, lower 

uptake of newly developed end-of-life care policies and unequal access to non-hospital 

end-of-life services (208, 209). Thirdly, it is expected that African American and Latino 

White individuals are less likely to be engaged in advance care planning activities than 

White Americans (Hypothesis 3). Finally, attitudes towards end-of-life planning can also 

be influenced by religion and religious beliefs, which is strongly related to individuals’ 

cultural heritage (175, 210). It is expected that religion is an important factor in the end-

of-life planning, irrespective of race and ethnic origin (Hypothesis 4). Even though this 

longitudinal study of ageing has been used before, this is the first time it is used to provide 

an extensive insight into the end-of-life care and planning, over a period longer than a 

decade, including clinical as well as individual characteristics spanning from racial and 

ethnic origin to religiousness.  Knowledge of disparities and social patterns of end-of-life 

care can support the design of policies to facilitate better access to end-of-life services, 

across a diverse population, and reduce existing differences.  

The specific aims of this chapter are outlined below: 
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1. To examine differences in the place of death and the use of intensive care at the 

end-of-life among African Americans, Latino Whites and non-Latino White 

Americans, using the HRS data from 2002 to 2014; 

2. To examine differences in the end-of-life planning activities, preferences regarding 

terminal care and content of living wills among these population groups. 

5.2 Methods  

5.2.1 Sample 

Our analysis uses a sample of 9,228 participants of the HRS, pooled across 6 survey 

waves, from 2002 to 2014. As mentioned in the previous chapter, this time period is 

included because exit questionnaires in these survey waves included data on the 

presence of the living will. Information on racial and ethnic background and place of death 

is available for all participants so none were excluded from the study sample, although, 

the information on the presence of the living will is missing for 7.6% of the sample. 18.1% 

of sample are African Americans and 7.0% are Latino Whites. Average age at death of 

different population groups in the sample is 80.2 years for non-Latino White Americans, 

76.4 years for African Americans and 74.3 for Latino Whites.  Information on the death 

circumstances and end-of-life planning was provided by a proxy respondent. A significant 

majority of proxy respondents (88.3%) were closely related to the deceased participant.  

5.2.2 Analyses 

Multinomial logistic regression is employed to assess the impact of racial and ethnic 

background, and other patient characteristics, on the place of death; a proxy for the 

intensity of end-of-life care (211). The outcome variable of interest, place of death, has 

four possible categories: “Home”, “Nursing home”, “Hospice” and “Hospital”. Hospital is a 

reference category in the multinomial logistic regression model. Explanatory variables 

included in the equation are racial and ethnic background (“Non-Latino White”, “Non-

Latino Black”, “Latino White” and “Other”), age, gender, education level attainment 

(“Below high-school level”, “High-school level” and “Degree level”), income quintiles, 

cohabitation status, number of resident children, number of ADLs, duration of terminal 
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illness (“Less than a month”, “Less than a year” and “More than a year”), underlying cause 

of death (“Cancer”, “Cardiovascular disease”, “Allergies and pulmonary disease”, 

“Disease of digestive system” and “Other”), number of health insurance plans, enrolment 

in Medicare fee-for-service (FFS) or Medicare health maintenance organization (HMO), 

presence of written end-of-life instructions, census region (“Midwest”, “Northwest”, 

“South” and “East” ),  and a set of wave dummy variables to control for time trends. Non-

Latino Black refers to an African American and Latino White refers to a Hispanic 

individual.  

A range of additional outcomes were examined using logistic regression to better describe 

the intensity of end-of-life care. Adjusting for the same explanatory variables, the following 

binary outcomes were examined: “Short stay in hospital (less than a week)”, “Use of life 

support”, “Use of kidney dialysis”, and “Time spent in an intensive care unit (ICU)”. These 

outcomes are established indicators of overly intensive end-of-life care (212). All 

outcomes describe individuals’ healthcare utilization in their final moments of life.   

The presence of written end-of-life instructions was used as an indicator of end-of-life 

planning. The initial model specification included the same explanatory variables as in the 

multinomial model. The second model specification included additional variables to 

identify the role of religion: religious adherence (“Often”, “Sometimes” and “Never”) and 

religious importance (“Very important” and “Not very important”). These variables are the 

most comprehensive variables to characterize someone’s religious preferences, as 

religious affiliation did not have required granularity. Almost everyone, for whom the 

information was available were Christian or Jewish (<5%). Participation in religious 

activities can positively impact individual’s health outcomes through social support and 

relationships, its influence on promoting health behaviours, and/or the access it provides 

to the social capital of religious groups (213, 214).  Finally, the third model specification 

included interactions between the racial and ethnic background and religious importance, 

to determine whether the influence of race and ethnicity is a function of the individual’s 

religiousness.  
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Furthermore, to better describe individuals’ end-of-life preferences and planning 

activities, the following outcomes were assessed using logistic regression: “End-of-life 

instructions express a desire to receive all care possible”, “End-of-life instructions express 

a desire to have any treatment withheld”, “Last decisions involved withholding treatment”, 

“Respondent had an end-of-life legal care arrangement”, and whether “Respondent ever 

discussed end-of-life care”. The explanatory variables included in these models are the 

same as in the initial multinomial model specification. Lastly, for those individuals who 

had written end-of-life instructions, and when the timing of these was known, adjusted 

average time for end-of-life planning was examined using regression analysis. This 

provides insight into the time when individuals engage in end-of-life planning activities as 

well as the importance of doing so. For example, if individuals plan for the end-of-life 

earlier, then it is hypothesized that they also put a greater value on these activities.   

As the HRS oversamples African American and Latino populations, respondent-level 

sample weights were applied to account for the unequal probabilities of selection between 

core and oversampled population. These sample weights are non-zero values for living 

respondents born in a particular year (215). As the analysis is using exit interviews, 

respondent-level weights for the wave prior death are used to obtain appropriate non-

zero values. These HRS respondent-level weights are post-stratified to national totals and 

designed on the basis of birth cohorts for both genders and for each ethnic and racial 

group in order to capture the major characteristics of the sample design (215). That way, 

applied weights provide consistent adjustment for sample attrition and mortality (215). All 

analyses were performed using the statistical software STATA (Version 13).   

5.3 Results  

5.3.1 Place of death and intensity of end-of-life care by race and ethnicity 

Figure 13Figure 13 shows distribution of the place of death by race and ethnicity. 

Descriptive results reveal a higher proportion of non-Latino Black (43.5%) and Latino 

White (43.4%) who die in a hospital compared to non-Latino Whites (33.7%). Further, 

non-Latino White Americans are more likely to die in a nursing home (26.6%) compared 

to non-Latino Blacks (18.3%) and Latino White (13.8%) people. When it comes to dying 
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at home, the differences between various racial and ethnic groups are not stark. Latino 

Whites (32.6%) have the highest proportion of in-home deaths, compared to non-Latino 

Whites (28.1%) and non-Latino Blacks (29.1%). Also, even though non-Latino Whites 

(9.4%) have the highest proportion of in-hospice deaths, Latino Withes (7.6%) and non-

Latino Blacks (7.1%) have almost a similar proportion of people who died in a hospice. 

 Figure 13: Place of death by race and ethnicity 

 
 
Source: Author’s analysis of data from the Health and Retirement Study, 2002 - 2014  

The dynamics of existing differences in place of death have been examined within the 

analysed period, between 2002 and 2004, as shown in Figure 14Figure 14 to Figure 

17Figure 17. Although still existing, on average, disparities have been narrowing between 

the observed years.  That is especially evident for deaths in hospices and in hospitals, 

while there is still significant and persisting difference in the proportion of deaths in nursing 

homes between white and non-white individuals. The proportion of in-hospital deaths for 
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Latino Whites has decreased from 50.7% in 2002 to 39.4% in 2014, while for non-Latino 

Whites it decreased from 38.9% to 28.4% in the observed years. Similar trend was 

observed for non-Latino Blacks. Similar convergence was not observed for dying in a 

nursing home, as stay in these institutions is usually covered by individuals’ OOP, so this 

is likely due to wealthier, non-Latino White elderly that are utilizing these services (58). 

These findings were examined further using regression analyses. 

Figure 14: Dying at home by race and ethnicity 

 

Source: Author’s analysis of data from the Health and Retirement Study, 2002 - 2014  
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Figure 15: Dying in a hospital by race and ethnicity 

 

Source: Author’s analysis of data from the Health and Retirement Study, 2002 - 2014  

Figure 16: Dying in a nursing home by race and ethnicity 

Source: Author’s analysis of data from the Health and Retirement Study, 2002 - 2014  
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Figure 17: Dying in a hospice by race and ethnicity 

 

Source: Author’s analysis of data from the Health and Retirement Study, 2002 - 2014  
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Table 20Table 20. Even when controlling for a range of individual confounders, racial and 
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compared to dying in a hospital. That may be mediated by individual’s insurance plan and 

enrolment into different Medicare plans. Individuals who have better insurance plans and 

are enrolled in a Medicare HMO plan are more likely to utilize non-hospital -based end-

of-life care, such as hospice or nursing home care. This is due to having a more 

comprehensive insurance package, different financial incentives and better affordability 

of out-of-hospital end-of-life care (54).  

Table 20: Multinomial logistic regression analysis of determinants of place of death 

Independent variable Place of death (N=6,471) 

 Home Nursing Home Hospice 

 RRR P>|z| RRR P>|z| RRR P>|z| 

Intercept 0.170 0.000*** 0.004 0.002** 0.003 0.001** 

Race/ethnicity (Ref: Non-Latino White) 

Non-Latino Black 0.768 0.006** 0.645 0.000*** 0.721 0.035** 

Latino White 0.859 0.276 0.498 0.000*** 0.913 0.689 

Other 0.717 0.152 0.460 0.026** 0.451 0.139 

Age 1.004 0.238 1.060 0.000*** 1.030 0.000*** 

Gender (Ref: Male) 1.017 0.813 1.076 0.348 1.075 0.501 

Education level (Ref: Lower than high school level)  

High school level 0.925 0.348 0.976 0.781 0.968 0.798 

Graduate level 1.022 0.807 0.996 0.965 1.083 0.552 

Income quintiles (Ref: 1st quintile) 

2nd quintile 1.080 0.485 0.920 0.448 1.102 0.576 

3rd quintile 1.276 0.034** 0.974 0.825 1.333 0.107 

4th quintile 1.232 0.092* 0.988 0.925 1.446 0.05* 

5th quintile 1.347 0.023** 0.902 0.459 1.422 0.078* 

Living with partner 0.970 0.670 0.398 0.000*** 0.719 0.008** 

Number of resident children 1.335 0.000*** 0.314 0.000*** 0.728 0.006** 

Number of difficulties with ADLs 1.069 0.000*** 0.979 0.075* 0.970 0.06* 

Illness duration (Ref: Less than a month) 

Less than a year 1.613 0.000*** 2.497 0.000*** 1.928 0.000*** 

More than a year 2.447 0.000*** 2.914 0.000*** 1.987 0.000*** 

Cause of death (Ref: Other)             

Cancer 1.355 0.001** 0.482 0.000*** 2.632 0.000*** 

Heart, circulatory and blood 
conditions 

0.910 0.240 0.497 0.000*** 0.821 0.132 
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Allergies; hay fever; sinusitis; 
tonsillitis 

0.555 0.000*** 0.387 0.000*** 0.817 0.217 

Digestive system 0.459 0.000*** 0.323 0.000*** 0.896 0.545 

Number of health insurance plans 0.835 0.001** 1.253 0.000*** 1.022 0.784 

Medicare FFS /Medicare HMO 1.082 0.332 1.173 0.078* 1.382 0.006** 

Respondent had written end-of-life 
instructions 

0.990 0.883 1.062 0.424 1.451 0.000*** 

Region (Ref: North-east) 

Midwest 1.496 0.000*** 1.430 0.001** 2.047 0.000*** 

South 1.552 0.000*** 0.965 0.724 1.964 0.000*** 

West 1.834 0.000*** 1.317 0.024** 1.260 0.226 

Wave (Ref: Wave 6) 

Wave 7 0.938 0.587 0.968 0.792 1.517 0.059* 

Wave 8 0.923 0.496 0.989 0.929 1.758 0.009** 

Wave 9  1.156 0.223 1.243 0.086 2.888 0.000*** 

Wave 10 1.072 0.561 0.913 0.482 3.317 0.000*** 

Wave 11 1.363 0.014** 1.122 0.407 3.085 0.000*** 

Wave 12 1.157 0.239 1.229 0.127 2.927 0.000*** 

Source: Author’s analysis of data from the Health and Retirement Study, 2002 - 2014  

Notes: Presented results are from multinomial logistic regression analysis. Results are 

presented as relative risk ratios (RRR), indicating percentage relative risk change for a 

unit increase in the observed variable compared to the referent group, holding other 

variables constant. Base outcome is ‘Dying in hospital’. *P<0.1, **P<0.05, ***P<0.001. 

For categorical variables, reference category is stated in the row label, otherwise the 

reference is the complementary category. N denotes sample size.  

A range of outcomes were examined to better describe intensity of end-of-life care among 

individuals of diverse racial and ethnic background. Figure 18Figure 18 shows odds ratios 

for a range of outcomes that describe end-of-life treatment between white and non-white 

American population. African American and Hispanic people are more likely to be 

exposed to overly intensive care in the last moments of their life in terms of increased use 

of life support (OR (Non-Latino Black vs. Non-Latino White)=1.49; OR (Latino White vs. 

Non-Latino White) = 2.44) and use of kidney dialysis before death (OR (Non-Latino Black 

vs. Non-Latino White) = 1.79; OR (Latino White vs. Non-Latino White) = 1.83) compared 
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to white Americans. Also, African Americans are more likely to have a short stay (less 

than one week) in a hospital before death (OR (Non-Latino Black vs. Non-Latino White) 

= 1.44), compared to the white population. This observed variation may be driven by 

different preferences to end-of-life care or by different reasons for hospital admission. For 

example, minorities may delay seeking appropriate treatment due to affordability reasons 

or equity issues, and therefore likely to be admitted to a hospital and require more 

intensive treatments. Hospital care is a form of secondary care associated with least user 

charges and is usually covered by Medicare or Medicaid, thus more accessible across all 

patient groups compared to long-term care (128). The full statistical analysis and 

robustness checks is shown in Appendix D. 

Figure 18: Differences in intensity of end-of-life treatment by race and ethnicity 

 

Source: Author’s analysis of data from the Health and Retirement Study, 2002 - 2014  

Notes: The error bars indicate 95% confidence intervals. *P<0.1, **P<0.05, ***P<0.001. 
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5.3.2 Planning for the end-of-life by race and ethnicity 

Table 21Table 21 presents analysis of determinants of end-of-life planning. Results 

indicate that racial and ethnic background is an important factor when it comes to planning 

for care at the end-of-life. African Americans (OR (Non-Latino Black vs. Non-Latino White) 

= 0.31) and Hispanics (OR (Latino White vs. Non-Latino White) =0.32) are significantly 

less likely than White Americans to have a written living will. These differences are not 

mediated even when accounting for religious adherence and importance, which are 

important characteristics of an individual’s culture associated with a lower likelihood of 

having written the end-of-life instructions. Individuals that place a greater importance on 

spirituality and religion usually believe that God controls life and death, and thus are less 

inclined to plan and write their end-of-life wishes (216). Further, individuals who were 

engaged in discussions around end-of-life care are significantly more likely to have written 

end-of-life instructions. Conversations about the end-of-life improve individual’s 

knowledge and incentivize them to plan early. Also, females, older, more educated, 

wealthier individuals, and those that suffer from cancer are more likely to plan for their 

end-of-life. Additionally, having more difficulties with everyday activities is associated with 

higher levels of advance planning. Having multiple health insurance plans, meaning better 

healthcare coverage, provides more options regarding end-of-life care and support for 

planning for the end-of-life. Surprisingly, living with a partner or with children is associated 

with a lower likelihood of having written end-of-life instructions.   
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Table 21: Logistic regression analysis of determinants of end-of-life planning 

 Participant had a living will before death 

Independent variable 
OR 

(N=6,440) 
P>|z| 

OR 
(N=4,334) 

P>|z| 
OR 

(N=6,300) 
P>|z| 

Intercept 0.015 0.000*** 0.020 0.000*** 0.016 0.000*** 

Respondent ever discussed 
end-of-life care 

3.329 0.000*** 3.547 0.000*** 3.316 0.000*** 

Race/ethnicity (Ref: Non-Latino White)  

Non-Latino Black 0.310 0.000*** 0.319 0.000*** - - 

Latino White 0.316 0.000*** 0.316 0.000*** - - 

Other 0.563 0.021** 0.739 0.288 - - 

Religious adherence (Ref: Often) 

Sometimes - - 0.852 0.102 - - 

Never - - 0.846 0.041** - - 

Religious importance (Ref: 
Very important) 

- - 1.314 0.011** - - 

Race/ethnicity # Religious 
importance  
(Ref: Non-Latino White, 
religion very important) 

- - - - - - 

Non-Latino White # Religion 
not important 

- - - - 1.131 0.167 

Non-Latino Black # Religion 
very important 

- - - - 0.313 0.000*** 

Non-Latino Black# Religion 
not important 

- - - - 0.301 0.002** 

Latino White # Religion very 
important 

- - - - 0.318 0.000*** 

Latino White # Religion not 
important 

- - - - 0.387 0.012** 

Other # Religion very 
important 

- - - - 0.493 0.003** 

Other # Religion not 
important 

- - - - 2.060 0.010** 

Age 1.026 0.000*** 1.028 0.000*** 1.026 0.000*** 

Gender (Ref: Male)  

Female 1.109 0.096* 1.067 0.392 1.112 0.095* 

Education level (Ref: Lower than high school level) 

High school level 1.323 0.000*** 1.366 0.000*** 1.341 0.000*** 

Graduate level 1.722 0.000*** 1.725 0.000*** 1.747 0.000*** 

Income quintiles (Ref: 1st quintile)  

2nd quintile 1.310 0.004** 1.240 0.073* 1.308 0.005** 

3rd quintile 1.526 0.000*** 1.445 0.003** 1.493 0.000*** 

4th quintile 1.646 0.000*** 1.544 0.001** 1.620 0.000*** 
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5th quintile 1.831 0.000*** 1.534 0.002** 1.764 0.000*** 

Living with partner 0.678 0.000*** 0.767 0.003** 0.689 0.000*** 

Number of resident children 0.817 0.001** 0.832 0.014** 0.824 0.002** 

Number of difficulties with 
ADLs 

1.053 0.000*** 1.049 0.000*** 1.054 0.000*** 

Illness duration (Ref: Less than a month) 

Less than a year 0.975 0.721 0.944 0.504 0.966 0.632 

More than a year 1.146 0.058* 1.130 0.160 1.141 0.07* 

Cause of death (Ref: Other) 

Cancer 1.241 0.014** 1.147 0.194 1.259 0.009** 

Heart, circulatory and blood 
conditions 

1.020 0.795 0.976 0.791 1.024 0.756 

Allergies; hay fever; 
sinusitis; tonsillitis 

1.156 0.147 1.093 0.463 1.192 0.082* 

Digestive system 1.118 0.350 1.066 0.657 1.168 0.200 

Number of health insurance 
plans 

1.233 0.000*** 1.193 0.002** 1.232 0.000*** 

Medicare FFS /Medicare 
HMO 

1.096 0.197 1.080 0.355 1.110 0.147 

Region (Ref: North-East) 

Midwest 1.161 0.095* 1.125 0.285 1.184 0.064* 

South 0.926 0.349 0.932 0.486 0.939 0.455 

West 1.351 0.002** 1.344 0.015** 1.368 0.002** 

Wave (Ref: Wave 6)  

Wave 7 1.125 0.257 - - 1.159 0.169 

Wave 8 1.286 0.016** - - 1.266 0.027** 

Wave 9  1.206 0.073* 0.926 0.477 1.189 0.103 

Wave 10 1.368 0.003** 1.039 0.724 1.359 0.004** 

Wave 11 1.315 0.013** 0.977 0.835 1.295 0.021** 

Wave 12 1.308 0.013** 1.008 0.943 1.305 0.016** 

Source: Author’s analysis of data from the Health and Retirement Study, 2002 - 2014  

Notes: Presented results are from univariate logistic regression analysis. Results are 

presented as odds ratios, indicating percentage odds change for a unit increase in the 

observed variable, holding other variables constant. *P<0.1, **P<0.05, ***P<0.001. For 

categorical variables, reference category is stated in the row label, otherwise the 

reference is the complementary category. 

Figure 19Figure 19 presents analysis of secondary outcomes for end-of-life planning 

across analysed racial and ethnic groups. Findings reveal that non-Latino Black and 

Latino White individuals are less likely than White Americans to engage in any type of 
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advance care planning activities. African American (OR (Non-Latino Black vs. Non-Latino 

White) = 0.50) and Hispanic individuals (OR (Latino White vs. Non-Latino White) = 0.49), 

compared to their white counterparts, are unlikely to engage in discussions regarding 

their care before death. Also, they are unlikely to have any legal arrangements regarding 

their care (OR (Non-Latino Black vs. Non-Latino White) = 0.36; OR (Latino White vs. Non-

Latino White) = 0.35), and it is unlikely that their decisions will involve withholding any 

treatment (OR (Non-Latino Black vs. Non-Latino White) = 0.46; OR (Latino White vs. Non-

Latino White) = 0.52). It appears that racial and ethnic minorities express a strong 

preference to receive all care possible (OR (Non-Latino Black vs. Non-Latino White) = 

2.25; OR (Latino White vs. Non-Latino White) = 5.50) and to not have any treatment 

withheld (OR (Non-Latino Black vs. Non-Latino White) = 0.37; OR (Latino White vs. Non-

Latino White) = 0.52). Full statistical output and robustness checks is shown in Appendix 

E. 

Figure 19: Differences in the end-of-life planning by race and ethnicity 

 

Source: Author’s analysis of data from the Health and Retirement Study, 2002 - 2014  

Notes: The error bars indicate 95% confidence intervals. *P<0.1, **P<0.05, ***P<0.001. 
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Table 22Table 22 presents regression analysis of the time to planning before death. The 

analysis included individuals for whom the timing of writing end-of-life instructions was 

known.  Results indicate that when racial and ethnic minorities plan for their death, they 

do it on average 19 months closer to their death compared to White Americans. Non-

Latino Black tend to write their living wills 16 months closer to death compared to White 

Americans, while Latino Whites, on average, tend to plan even later – 23 months closer 

to death compared to their white counterparts. This suggests that white Americans place 

a higher value on and prioritize end-of-life planning more than other racial and ethnic 

groups. 

Table 22: Estimation of time to planning before death 

Independent variable Dependent variable:  Time to plan for end-of-life 
before death (months) (N=2,681) 

 
Coef. S.E. z P>|z| 

[95% CI 
lower 

bound] 

[95% CI 
lower 

bound] 

Intercept -80.18 18.85 -4.25 0.000*** -117.137 -43.231 

Ever discussed end-of-life 
treatment 

-4.57 3.50 -1.31 0.192 -11.441 2.292 

Race/ethnicity (Ref: Non-Latino White) 

Non-Latino Black -15.35 6.56 -2.34 0.019** -28.211 -2.487 

Latino White -22.98 9.92 -2.32 0.021** -42.439 -3.528 

Other -19.85 16.28 -1.22 0.223 -51.759 12.069 

Age 1.63 0.19 8.67 0.000*** 1.259 1.995 

Gender (Ref: Male) 4.66 3.41 1.37 0.172 -2.028 11.351 

Education level (Ref: Lower than high school level)  

High school level 11.34 3.96 2.86 0.004** 3.576 19.100 

Graduate level 7.82 4.13 1.89 0.058* -0.281 15.919 

Income quintiles (Ref: 1st quintile) 

2nd quintile -0.57 5.43 -0.10 0.917 -11.217 10.084 

3rd quintile 7.28 5.58 1.30 0.192 -3.660 18.223 

4th quintile 16.58 5.86 2.83 0.005** 5.087 28.066 

5th quintile 13.72 6.10 2.25 0.025** 1.760 25.681 

Living with partner -6.08 3.95 -1.54 0.124 -13.826 1.670 

Number of resident children -6.05 3.48 -1.74 0.082* -12.869 0.770 

Number of difficulties with 
ADLs 

1.21 0.49 2.47 0.014** 0.248  2.166 

Illness duration (Ref: Less than a month) 

Less than a year -7.13 3.83 -1.86 0.062* -14.630 0.372 
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More than a year -3.87 3.81 -1.02 0.310 -11.336 3.597 

Cause of death (Ref: Other) 

Cancer 22.82 4.70 4.86 0.000*** 13.613  32.027 

Heart, circulatory and blood 
conditions 

-6.76 4.12 -1.64 0.101 -14.839 1.310 

Allergies; hay fever; 
sinusitis; tonsillitis 

-10.73 5.30 -2.03 0.043** -21.121 -0.346 

Digestive system -18.84 6.44 -2.93 0.003** -31.473 -6.215 

Medicare FFS /Medicare 
HMO 

6.16 2.41 2.55 0.011** 1.430 10.884 

Number of health insurance 
plans 

-3.70 3.90 -0.95 0.342 -11.339 3.938 

Region (Ref: North-east) 

Midwest 6.79 4.74 1.43 0.152 -2.512 16.095 

South 3.79 4.56 0.83 0.406 -5.150 12.721 

West 7.51 5.19 1.45 0.148 -2.664 17.681 

Wave (Ref: Wave 6) 

Wave 7 4.20 5.99 0.70 0.483 -7.544 15.939 

Wave 8 11.62 5.89 1.97 0.049* 0.059 23.172 

Wave 9  9.24 5.91 1.56 0.118 -2.339 20.827 

Wave 10 14.96 5.85 2.56 0.011** 3.492 26.426 

Wave 11 23.04 6.18 3.73 0.000*** 10.920 35.155 

Wave 12 25.41 6.01 4.2 0.000*** 13.557 37.261 

Source: Author’s analysis of data from the Health and Retirement Study, 2002 - 2014 

Notes: Presented results are from ordinary least squares regression analysis. N denotes 

sample size. Coefficients indicate a change in the dependent variable for a unit increase 

in the observed variable, holding other variables constant. For categorical variables, 

reference category is stated in the row label, otherwise the reference is the 

complementary category. *P<0.1, **P<0.05, ***P<0.001. 

5.4 Discussion 

This chapter provides a comprehensive and up-to-date overview of the end-of-life 

circumstances and planning for a representative sample of ethnically and racially diverse 

Americans. According to official estimates, in the next three decades by 2050, 39.1% of 

the US population that is over 65 years will be an ethnic or racial minority (217), 

highlighting the importance of investigating this topic. Presented analysis provides insight 
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into determinants of the place of death, availability and the content of advance directives 

using 12 years of nationally representative US data, and simultaneously examines the 

impact of various individual characteristics, ranging from racial and ethnic background to 

religiousness. People from minority racial and ethnic groups in the US are more likely to 

die in a hospital and have more intensive treatments at the end-of-life compared to white 

Americans, which is aligned with first and second hypothesis (3, 209, 218). The observed 

differences are present even after controlling for the usual confounders. Evidence from 

existing literature has suggested that higher prevalence of acute in-hospital end-of-life 

care among minorities could exist for a variety of reasons spanning the social and the 

personal (175, 208). Certainly, racial and ethnic differences in the possession of 

resources go beyond income and education (218). For example, African Americans and 

Hispanics generally live in larger households and are considered to have stronger social 

networks, which provides the opportunity to facilitate in-house death (218). Further, 

African American and Hispanic families often rely on family-oriented care and collective 

decision-making, which could play a part in reducing a reliance on hospices and other 

long-term care services (175). Despite this, most minorities still die in a hospital setting 

and tend to utilize overly intensive end-of-life care. As close and extended family 

members might be involved in decisions regarding care, they also might be putting 

additional pressure, to provide treatment, on health professionals. That usually happens 

in an acute setting (151). Further, if the insurance scheme has such a payment model 

enabling the provision of incentive to provide more services, for example in some 

situations a FFS, health professionals might be inclined to overtreat and honour the family 

request.   

Long-term care availability, in terms of hospices and nursing homes, differs between rural 

and urban areas, and lower utilization of such services has been documented for 

minorities compared to predominately white areas (219, 220). This indicates unequitable 

access to these services for minority populations and may contribute to higher use of 

acute end-of-life services in minority populations, since their choice of different types of 

end-of-life services is restricted. In addition, minorities are less likely to be informed about 

different care options at the end-of-life (219). Less informed individuals, especially those 

enrolled in FFS Medicare plans, may be more prone to the influence from medical 
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professionals and supplier-induced demand (54). This may partly explain more intensive 

care at the end-of-life in minorities. Even though the differences exist, they appear to be 

narrowing due to public- and private- sector efforts in promoting the use of  palliative care 

services and supporting related professional education and public engagement (3, 187). 

The number of Medicare beneficiaries enrolled into the Medicare Hospice Benefit, a 

public insurance program intended for the last few months of beneficiary’s life, more than 

doubled between 2000 and 2011, from 0.5 million to more than 1.2 million (3). Studies 

have demonstrated cultural differences towards life-prolonging technology, attitudes and 

preferences for different end-of-life treatments and decision-making at the end-of-life 

(175). African Americans and Hispanics express a strong preference for intensive end-

of-life care (209). Even if an intensive end-of-life care is a cultural choice, this may stem 

from mistrust in the healthcare system, perceived lower quality of care and unequitable 

access to necessary services throughout their lives (59, 175, 209). According to the 

Agency for Healthcare Research and Quality (AHRQ), African Americans and Hispanics 

receive less preventive care, lower quality care and experience worse access to care 

(221). Knowledge of different end-of-life care choices is facilitated by regular interactions 

with healthcare professionals; those without established care providers are unlikely to be 

aware of these choices. In fact, minorities are more likely than whites to report 

communication problems with healthcare professionals and concerns about being 

informed about the available care options and their illness (222). 

As explained in the previous chapter, advance care planning is widely recognized as a 

beneficial mechanism for patients to maintain autonomy over their end-of-life care 

decisions because it allows for patient preferences to be considered at a future date when 

patients are unable to express them (3, 223). Advance care planning can take several 

forms, including the living will. The HRS is a unique data source that provides the 

opportunity to gain insights into advance care planning patterns of diverse American 

population, as it contains information on the availability and content of the living wills. 

Findings of this chapter indicate that racial and ethnic minorities in the US are less likely 

to plan for their end-of-life, a result that confirms third hypothesis. This is in line with 

previous research that found that minority populations are less likely to have an advance 

directive or a healthcare proxy compared to White Americans (3, 175, 184, 207). Further, 
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religion is an important factor of end-of-life planning. More religious individuals are less 

likely to engage in the end-of-life planning activities, an outcome that confirms fourth 

hypothesis. People for whom religion is important could describe pain and suffering as 

something that must be endured and not avoided, and that only God has the power to 

make decisions about ending a life (175, 224). Even though religion is a meaningful factor 

in advance care planning, differences in religion do not account for, or explain, the 

differences observed between studied racial and ethnic groups.  

Existing evidence has highlighted several reasons for observed racial and ethnic 

disparities in engaging with advance care planning. A frequently quoted barrier to 

participation is the mistrust in healthcare system and professionals, perhaps due to 

previous mistreatment or poor communication skills (3, 175, 184). As a matter of fact, 

African Americans are more likely to believe that they would be given poorer-quality 

medical treatment and be treated differently if they completed an advance care directive 

(30, 175, 184). Also, it has been suggested that a lack of knowledge of advance care 

planning, as well as lower health literacy, are reasons for low completion of living wills 

among minorities (188, 189). Another explanation could be that collective decision-

making, which is more prevalent in cultures of observed minorities, could emphasize the 

role of family input into end-of-life care, and be a reason for greater reluctance among 

minorities to have a living will (30). The decision about their end-of-life is more of a 

community than an individual problem, so dying individuals do not understand the 

purpose of expressing and documenting their individual care preferences. Evidence 

suggest that having a discussion regarding end-of-life care options substantially 

increases the likelihood of having a living will. Still, in the analysed dataset, among those 

who had a conversation about their end-of-life preferences, only 12% were African 

American and 6% were Hispanic. On one hand this may stem from reluctance among 

minorities to engage in end-of-life planning activities, but on the other hand there may be 

significant access barriers to these types of services. Policy makers in the US have 

noticed this problem and an early version of Affordable Care Act (ACA) in 2011 would 

have allowed for the reimbursement of the end-of-life care discussions. As this was 

heavily criticized by the opposing politicians, this option was introduced only in 2016. 

Since then, Medicare Part B reimburses physicians for these conversations, as a part of 
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an annual wellness appointment or as a separate doctor visit (198). This policy change 

may reduce access barriers for minorities and improve completion rates for advance 

directives. Preferences in terms of withholding treatment also differ along cultural lines. 

Compared to White Americans, minorities express a strong desire to receive all care 

possible and not to have any treatment withheld at the end of life. This further strengthens 

perceived mistrust in the healthcare system. Language barriers and a lack of familiarity 

with the healthcare  system can further deepen access barriers for minorities and 

discourage them from end-of-life planning (225).  

5.4.1 Limitations  

The limitations of this analysis are similar to those highlighted in the previous chapter. 

Use of data from proxy-respondents may lead to response bias and loss of information. 

Also, the HRS does not verify the accuracy of information against Medicare records (54). 

However, information bias is minimized by selecting proxy-respondents from close family 

network who are likely aware of the terminal life phase of their loved ones. Also, although 

mortality ascertainment in the study is considered high-quality and complete (81), small 

proportion of exit interviews could not be carried out, which may undermine the 

representativeness of results. Further, the HRS provides limited information about the 

intensity of end-of-life care, so more comprehensive analysis could not be conducted. 

Future research should include Medicare claims data to examine the type and intensity 

of care in more detail. The survey is not designed to assess the quality of care and does 

not provide adequate information about it; thus, it is only possible to observe racial and 

ethnic differences in types of end-of-life care received. Also, the survey does not provide 

data on the characteristics of individuals’ living settings making it  impossible to control 

for the availability of acute and long-term care services, which may impact healthcare 

utilization at the end-of-life (226). Additionally, information on the level of health literacy, 

which may be important for discerning end-of-life preferences and recording end-of-life 

instructions, was unavailable (197). The HRS provides limited information on local and 

regional differences in available healthcare resources which may be important in 

explaining differences in end-of-life care utilization (227, 228).  Even though a range of 

characteristics that may impact the end-of-life trajectory were considered, some important 



150 
 

determinants of end-of-life care may remain unobserved. Finally, the study has cross-

sectional design, which limits the ability to make causal inferences.  

5.4.2 Policy implications 

Policy implications of this chapter build on recommendations of the previous sections. As 

previously stressed, advance care planning is an important part of the provision of patient-

centred and cost-effective care (229). A knowledge of patient trajectories at the end-of-

life is a prerequisite for improving end-of-life care. This can reveal areas for improvement 

in ensuring timely access to end-of-life care, improved health outcomes, and prevent over 

treatment and unnecessary suffering. Previous research focused more on African 

Americans, while the Latino population was neglected despite being the largest racial and 

ethnic minority in the US.  

National investments in long-term care infrastructure could increase access to alternative, 

out-of-hospital types of end-of-life care, enabling more comprehensive public support for 

terminally ill patients of all cultural groups (154). Special attention should be given to areas 

inhabited by minorities, as these tend to have particularly underdeveloped long-term 

infrastructure and are typically less affluent, compared to those inhabited by 

predominately White Americans. Also, financial incentives and organizational 

arrangements should be designed in a way to prevent supplier-induced demand. That 

requires alternatives to FFS reimbursement, such as development of accountable care 

organizations, bundled payments or introduction of penalties for high 30-day readmission 

rates, hospital mortality and poor patient experience (3).  These new mechanisms should 

detach payment from volume and place the incentive on value of services provided. 

Further, expanding insurance coverage, to include additional long-term care services, is 

worthwhile because it could reduce the pressure on acute end-of-life services, however, 

in the context of rising healthcare costs it will be challenging to secure public support for 

these services. One of the early drafts of ACA included a Community Living Assistance 

Services and Supports (CLASS) Act, a legislation aimed at establishing a national 

voluntary insurance program for purchasing non-medical long-term care services (3). 

Even though the program was designed to be self-sustaining, it was repealed in 2013 due 
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to affordability concerns. Currently, Medicaid is the primary source of long-term services 

coverage, including home and community-based services that assist individuals with 

disabilities, providing self-care and household activities (230). However, the new 

legislation developments should further support development of nursing homes and 

hospices and enable equitable access across diverse population groups.  

As documented, recorded end-of-life preferences are associated with better quality end-

of-life care (152, 154). Policies should enable fair access and reduce barriers to medical 

care throughout an individual’s life, not only as it ends. Also, special attention should be 

given to familiarizing minorities with different treatment options at the end-of-life and with 

the benefits of advance care planning. This could be achieved with culturally tailored 

community-based interventions. Also, clear communication from healthcare 

professionals, both to patients and to their families, is of crucial importance. In cases 

where preferences are based on well-informed decisions, these should be considered 

and approached in a culturally sensitive way. This may require additional education of 

healthcare professionals, so they can be better equipped to work with culturally diverse 

populations. As different population groups have different values and attitudes towards 

death and dying, health professionals should gain a better understanding of these in order 

to provide effective and patient-centred care across diverse populations. These actions 

could improve cross-cultural understanding between patients and medical professionals, 

overall medical literacy of minorities, perceived care quality and satisfaction, and trust in 

the healthcare system.  

5.5 Chapter summary 

This chapter sheds light on the end-of-life care of diverse population groups and provides 

comprehensive analysis of end-of-life circumstances of the American population, 

focusing on the largest population groups: non-Latino White, Latino White and non-Latino 

Black Americans. Results suggest that there are marked racial and ethnic disparities at 

the end-of-life, even when adjusting for a range of individual characteristics. The time 

trends suggest that disparities have been narrowing, but a lot still has to be done to bridge 

the gap between white and non-white individuals.  
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The demand for culturally sensitive end-of-life care will continue to rise due to a growing 

ethnically and racially diverse population of older adults. Efforts to reduce existing 

discrepancies should target both patients and healthcare professionals to ensure that the 

new models of care accommodate the diverse needs of older adults. Securing these 

conditions for high-quality end-of-life care is likely to require dedicated support from 

governmental structures. Millions of Americans that deal with life-threatening conditions 

deserve access to adequate patient-centred end-of-life care. The recommendations from 

this analysis are also relevant for other countries with increasingly diverse population.  
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6. Discussion 

6.1 Review of the thesis 

End-of-life care is an important and emerging clinical and health policy area (12). Current 

demographic trends indicate that the demand for end-of-life care will rise in the near future 

as longevity and increased multi-morbidity at older ages become more common. 

Healthcare delivery for the people at the end-of-life has changed dramatically in the last 

few decades. There is an increasing recognition that end-of-life care is not just a terminal 

care, but rather a continuous process of services and care that should be offered in 

parallel with increasing burden of illness.  

This research sheds light on the care people received in their last year of life, the patterns 

of end-of-life planning, and how these are influenced by different patient and system 

characteristics across diverse patient populations. Using the data from longitudinal 

studies of ageing it was only possible to investigate care people received in the last 12 

months of their life which was used as an analogue to describe their end-of-life, although 

end-of-life phase is specific to each patient and may last longer or shorter than 12 months. 

That said, the findings from this research relate to the end-of-life care as a broader 

concept, rather than solely to a period when an individual is actively dying. Chapter 1 

defined the concept of end-of-life care and laid out recent policy developments in the field 

and most prominent literature, highlighting challenges that should be tackled to improve 

the provision of end-of-life care. Current barriers to good-quality end-of-life care, relate 

either to poor understanding of the disease and the end-of-life pathway, patient 

characteristics and background, or to the existing health and social care system, should 

be further explored to strengthen the evidence base that can inform future policy 

initiatives. Chapter 2 focused on methodology and main data sources used for this 

research. The chapter also laid out overarching aims and objectives of this research. 

Chapter 3 provided international comparison of end-of-life care, focusing on the end-of-

life care utilization, place of death and OOP expenses in the last year of life. The findings 

demonstrated substantial differences in the end-of-life trajectories across the US, 

European countries and Israel, as well as the impact that patient characteristics and the 
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funding structure of end-of-life care have on the place of death and the end-of-life care 

utilisation. Chapter 4 focused on the end-of-life planning and its determinants. The results 

suggested that the end-of-life planning can be impacted by a range of individual 

characteristics, with the most important being the socio-cultural background. Chapter 5 

provided insight on the minority racial and ethnic groups highlighting their patterns and 

determinants of the end-of-life care utilisation and planning. The results indicated 

significant disparities among different socio-cultural groups, indicating the importance of 

a culturally sensitive approach to end-of-life care.  

Contribution of this research to the evidence base are summarized below. 

• The international comparison of the end-of-life care utilization, place of death and 

the end-of-life OOP expenses in the US, 17 European countries and Israel, using 

international longitudinal studies of ageing, is the most comprehensive study of 

that kind, to the best of the author’s knowledge, in terms of the time period 

analysed, variables observed and countries included in the analysis. The study 

used information from exit interviews of longitudinal studies of ageing as they are 

a rich source of data on individuals’ end-of-life care patterns.  

• The same study provided a unique angle on the role of the funding mechanism of 

long-term care on place of death and terminal care utilisation, and the effect that 

the funding structure has on different patient groups in terms of age, terminal 

illness and cohabitation status. International comparison enabled the identification 

of countries that are better equipped to provide less intensive and more institution-

centric end-of-life care and provide support for individuals to have an out-of-

hospital death.  

• A study of determinants of end-of-life planning provided a unique investigation of 

characteristics that impact advance care planning, focusing on individual’s health 

status, socio-cultural background, and on the effect of individual’s ageing process 

as this may have important implications for the initiation of planning activities. As 

evident from the literature, proximity to death, and not just chronological age per 

se, is one of the strongest drivers of healthcare utilization at the end-of-life (181, 

182). The individual’s ageing process was examined in a form of chronological age 
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and predicted time-to-death, as a proxy for biological age. This is the first time 

ageing was not observed only as a chorological age in the end-of-life planning 

research, providing a unique angle that ageing process has on advance care 

planning using a rigorous longitudinal study approach. Findings indicated that even 

when all these variables are considered, socio-cultural background has the largest 

effect on someone’s willingness to engage in end-of-life planning activities.    

• Descriptive analysis of end-of-life planning in the US provided a comprehensive 

insight into the population patterns of end-of-life planning, examining planning 

trends as well as content and implications of such actions on received end-of-life 

care. 

• The study on the end-of-life care utilisation and planning among minority ethnic 

and racial groups in the US used nationally representative data to build on the 

exiting evidence and provided extensive insight into end-of-life trajectories of these 

population groups, over more than a decade, including clinical as well as individual 

characteristics spanning from racial and ethnic origin to religiousness. The findings 

indicated that despite religion being an important factor in advance care planning, 

differences in religion cannot fully explain the observed differences in end-of-life 

planning between studied racial and ethnic groups. 

• By focusing on the end-of-life care patterns of minority groups in the US the same 

study broadened the scope of the existing research and addressed challenges of 

previous studies in the field that were focused on cancer patients, excluded 

Hispanics, whose findings were not nationally representative or had a small 

sample size. The study examined not only the end-of-life planning activities, but 

also the content of advance plans among the observed minority groups.  

• All studies mentioned above provided insight into multiple aspects of the end-of-

life care using large national samples spanning across multiple territories and over 

a period of more than a decade. 

According to the findings, there are opportunities to improve delivery of end-of-life care. 

Areas that emerge can be summarised as follows: 
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1. Providing individuals with more choice regarding end-of-life care options and 

supporting them with relevant publicly funded services; 

2. Improving participation in end-of-life planning and shared-decision making; 

3. Shaping and implementing a culturally sensitive approach to end-of-life care.  

The sections that follow explain further how end-of-life care delivery could be improved. 

Majority of people would like to have the option to die outside of a hospital and have the 

option to receive supportive care outside of the acute setting (106, 231). Institutional and 

formal end-of-life care can be quite costly, if financed OOP, putting high burden on 

individuals and their families (102). While some older individuals will be able to fund their 

care needs or will rely on informal care, many will not have the same opportunity. The 

problem of financing long-term care needs, and subsequently end-of-life care needs, is 

particularly pronounced in the US where the public system finances only a fraction of the 

end-of-life care costs (3). For example, it is estimated that average American over 65 

years of age will face more than $130,000 in future lifetime expenses to meet long-term 

care needs (232). As many might find it difficult to fund their care needs, they will turn to 

services that are publicly funded to avoid the costs. Usually, those are services provided 

in a hospital setting and consequently many will die in a hospital. There is a clear message 

that public health approach to end-of-life care, providing continuum of services, is 

worthwhile both from addressing population needs and preventing costly admissions to 

the hospitals.  

Public approach to this is particularly important as the uptake of private insurance to cover 

for these services has been historically consistently low (232, 233). Only few are buying 

the private insurance coverage – those who can afford it and those at an increased risk 

of claiming benefits, exemplifying the risk of adverse selection – so premiums continue to 

grow, making others to drop coverage leading to the insurance death spiral. Public system 

has more capacity to align incentives and increase coverage, although it should be 

acknowledged that system wide reforms are always challenging to fund and implement, 

and especially in the periods of economic slowdowns and austerity. Integration of social 

and healthcare services can provide needed support for individuals with advanced 

illnesses. Enabling access to variety of long-term care services through the public system 
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helps people to honour their preferences to care and diverts them from using in-hospital 

services where, at the end-of-life, they might be exposed to an increased risk of 

overtreatment. Using in-hospital care in a cost-effective way would free up funds for the 

out-of-hospital supporting services. Development of community-based long-term care 

would support people to live well as long as possible in their usual place of residence. 

One of the problems of the modern healthcare systems is that the funding for social care 

has been decreasing in the recent decades in an attempt to control rising healthcare costs 

(67, 69). This research demonstrated that these services are of crucial importance to 

provide patient-centred end-of-life care and lower the future burden of costly emergency 

care. 

Naturally, many people would like to participate in decisions regarding their care and the 

end-of-life planning is an opportunity to preserve their right to decide in the case of 

incapacity. End-of-life planning should be an integral part of end-of-life care and it should 

be initiated early in the course of the disease. Unfortunately, according to the study 

findings many do not engage in such activities, although the trend seems to be improving. 

After the US paved the way to formalize advance directives, this legal framework is 

receiving increasing attention in other countries around the world. The situation is no 

different in Europe, even though the legislation is quite recent and underdeveloped. 

Countries with predominantly public financing of end-of-life care have a longer history of 

political and societal debate regarding the end-of-life decision-making compared to 

countries where end-of-life care is mostly privately financed (160, 234). Northern 

European countries have more formalized advance directive legislation compared to 

those at the south (44). In these countries advance directives are legally binding and it is 

not uncommon to make decisions on previously stated preferences, in the case of 

individual’s incapacity to make decisions. Also, Southern and Eastern European countries 

have a long tradition of paternalistic, doctor-centred decision making (235) which may 

help to explain why these countries are still lagging behind in shaping the framework for 

the advance care planning.  

Clinicians should play an important role in initiating these conversations as they tend to 

be more informed (3). Very often these conversations do not take place as there is a 
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reluctance from both clinicians and patients to initiate these conversations. It is important 

to train medical professionals on how to approach these conversations and the advance 

planning, and even provide incentives for them to do so. This can be done by relating 

these services to reimbursement – for example as Medicare did – or incentivize with other 

financial incentives to encourage clinicians to engage in advance care planning. Further, 

it is important that conclusions drawn from these conversations are embedded in patient’s 

care plans and considered over time, as preferences may change. This could strengthen 

patient autonomy and enable patients to participate in their care decisions. Understanding 

patient preferences can reduce confusion and conflicts between physicians, family and 

carers, and patients.   

As individuals get older and peers around them also die, death and dying becomes 

regular part of their life, so thinking about it comes naturally to many. Those who state 

and record their end-of-life preferences are more likely to choose care that will focus on 

improving quality. Thus, most people who engage in end-of-life planning prioritize quality 

of care over life extension. Therefore, advance planning can improve efficiency of 

available resources by reducing unnecessary or unwanted treatments (3). According to 

results, socio-cultural background is the most important determinant of end-of-life 

planning. Individuals of higher social status, higher educational attainment and those who 

do not belong to racial or ethnic minority also tend to have higher health literacy and are 

therefore more aware of the implications of advance planning (190). Public health 

programs that specifically target these groups are needed to improve understanding and 

benefits of advance planning. The goals and benefits of end-of-life planning should be 

clearly communicated in order to avoid misinterpretation of such actions – similar to the 

labelling of advance plans as “death panels” in the US. Engagement of key stakeholders, 

designing and testing messages and continuous evaluation of results may help to raise 

the profile and acceptance of advance planning in general population.  

High-income countries around the world are becoming more diverse in terms of its ethnic 

and cultural composition. It is well established that attitudes and values regarding death 

and dying differ among various population groups. Study results have indicated a major 

discrepancy in patterns of end-of-life care utilization and planning for the minority ethnic 
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and racial groups compared to the majority white population. These differences go 

beyond barriers related to financial resources, highlighting the importance of a culturally 

sensitive approach to the end-of-life care policies. Even though areas inhabited by 

minorities tend to have less developed infrastructure, rectifying this is only part of the 

solution. Medical professionals should give greater attention to understanding diverse 

values of different patient groups. This can be achieved with culturally tailored training 

and education programs. Fostering culturally congruent doctor-patient relationship will 

improve the quality of communication in terms of empathy, openness and trust (236).  

This will strengthen their relationship and improve mutual understanding. Finally, these 

groups should have equitable access to care and an opportunity to express their 

preferences which may differ from those of the majority. Their wishes regarding care 

should be honoured and, at the same time, sustainable. Overcoming barriers to care, 

improving health literacy and quality of doctor-patient relationships might reduce their 

tendency towards overly intensive end-of-life care.  

6.2 Limitations  

Limitations specific to each of the three original studies are discussed in Chapters 3 to 5. 

This section outlines limitations related to presented research as a whole. Findings of this 

thesis cannot be interpreted as causal because the study design is not appropriate to 

identify causality. Relationships are estimated using observational, not controlled data, 

making them prone to residual confounding and biased of the true association. The 

direction of bias cannot be easily determined, but discussion of findings in relation to 

comparative studies can provide more certainty in the results. This uncertainty should be 

acknowledged when interpreting results.  

Defining an end-of-life has prognostic implications and is specific to every individual. 

Different health professionals may have different views on someone’s end-of-life phase. 

Also, there is no consistent definition of an end-of-life in the literature (21). The definition 

adopted here, even though aligned with relevant policy literature and data used, cannot 

always be used prospectively due to inherent uncertainty when it comes to end-of-life and 

may not be appropriate for every individual. Therefore, the findings should be interpreted 
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with caution. Findings  relate to the concept of end-of-life care that includes the care for 

individuals whose death may be imminent but also care for those whose death may be 

expected in the next 12 months.   

The data used in this research is based on information provided by a respondent or a 

proxy-respondent which may be prone to response bias. Further, even though the sample 

design of each longitudinal study is designed to be representative, not all exit interviews 

were collected for deceased participants. The analysed samples may not be fully 

representative of the population from which they were drawn, however, since most 

interviews were recorded, the size of the bias may not be significant. Presented findings 

are based on national estimates. The organization of care and services may vary at a 

local level, and can impact individual’s care pathways, although this was not possible to 

explore using this data. On the other hand, national estimates are the first step in 

understanding the general situation and most relevant for the national policy design.  

Research focus for thesis was on international aspects and determinants of end-of-life 

care and planning using longitudinal studies of ageing. It included 19 different countries. 

While this provides insight into international patterns of end-of-life care, all countries 

included in the study are western developed countries. Little remains known about how 

people die and the organisation of end-of-life care in low resource settings and across 

developing countries. If data permitted, investigating the situation in these countries would 

enable a more in-depth understanding of individuals’ challenges, preferences and 

resource patterns regarding terminal care and planning.  

Exit interviews of longitudinal studies of ageing are a rich source of end-of-life data, but 

the information provided presents only a snapshot of individual’s health status and care 

received. Having access to insurance claims or administrative data would improve the 

understanding of the direct end-of-life care received in relation to the patient’s health 

status. NHS administrative data (linked Clinical Research Practice Datalink (CPRD), 

which is primary care data, Hospital Episode Statistics (HES) which is secondary care 

data and ELSA) was not in scope of this research and access to it was not granted. This 

data would enable a more in-depth investigation of patient health profiles and resource 
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utilisation in order to link these events to the patterns at the end-of-life. Also, this would 

enable to better quantify the burden of end-of-life care and to investigate how this relates 

to patient preferences and availability of long-term care resources. Further, this data 

would make it possible to differentiate between different geographic areas and urban and 

rural settings, enabling us to examine regional differences and organisation of care on 

the local level.  Finally, quality of care was assessed using the intensity of end-of-life care, 

alignment with preferences and aspects of end-of-life planning as proxy measures. Again, 

having access to administrative data would enable to better characterize intensity of care 

and reduce response bias associate with proxy respondents.  

 6.3 Policy implications 

The provision of end-of-life care is undergoing tremendous change. Significant 

opportunities to improve delivery of end-of-life care for all emerge. This section 

summarizes potential recommendations based on the carried-out research presented in 

earlier chapters. These remarks should help clinicians, policy makers, payers and other 

stakeholders involved in the delivery of end-of-life care, or shaping its environment, in 

creating conditions for improved end-of-life care delivery.  

Recommendation 1: Public healthcare system should strive to create an environment for 

the delivery of comprehensive end-of-life care for everyone, offering individuals 

continuous support throughout the course of disease and bereavement support after 

individual’s death. Comprehensive end-of-life care should be integrated, patient-centred, 

easily and readily available, and family-oriented (3). The care should be delivered by 

adequately skilled and trained professionals. The public healthcare system should ensure 

that terminal care includes access to multidisciplinary teams that operate in various 

settings – hospital, hospice, nursing home and a patient’s home.  

Recommendation 2: Healthcare delivery programs should be organized in a way to 

remove incentives to overtreat, especially in acute setting, and incentivize the use of 

institution- and community-based services. This will require the development of 

appropriate infrastructure in less affluent areas to enable equitable access to care, even 

for the disadvantaged groups. Further, programs should integrate social and healthcare 
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services and incentivize coordination of care across different settings to ensure 

continuum of care.   

Recommendation 3: The public healthcare system and other relevant stakeholders 

should establish standards for improved shared decision-making and doctor-patient 

communication to support individuals in communicating and creating their plans regarding 

the end-of-life care. Clinicians should be provided with adequate training and support. 

The payment mechanisms on a system level should be aligned to incentivize physicians 

to engage in planning activities and support individuals in expressing their preferences. 

The system should also provide support for recording and revising these preferences, as 

they might change over time. Also, the system should support the execution of these 

advanced plans, so that patients’ preferences are integrated in their care plans in a timely 

manner. Some aspects of end-of-life planning go beyond the remit of the healthcare 

systems. Legislative framework should provide support and protect a person’s right to 

decide in the case of incapacity and reinstate the institute of advance care planning. The 

basic legal support should be offered to everyone in order to overcome financial, cultural 

and other barriers related to the completion of advance care plans.   

Recommendation 4: Collaboration of governmental bodies, civic organizations, religious 

institutions, healthcare delivery programs and other stakeholders relevant to the end-of-

life care delivery is needed to improve understanding of end-of-life care people want to 

receive, in order to shape the overall environment and to communicate the benefits of 

end-of-life planning and out-of-hospital end-of-life care. These organizations should 

enable individuals to have an informed choice based on their needs and preferences. 

Their actions could be supported with media or other channels to reach diverse population 

groups in order to facilitate public- and individual-level discussions on end-of-life care and 

planning.  

Overall, there is no silver bullet in the organization and provision of end-of-life care. Many 

countries around the world are faced with similar challenges but might have taken 

different approaches to overcome these. Some have been more successful than others, 
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thus international collaboration can contribute to sharing and easier implementation of 

successful strategies and practices in the delivery of end-of-life care.  

6.4 Recommendations for future developments of longitudinal studies of 

ageing 

Longitudinal design is required to learn about dynamics of change as people age and can 

suggest how outcomes relate to putative influences (237). Longitudinal studies of ageing 

have been instrumental in expanding knowledge on the end-of-life care pathways and 

social, economic and health circumstances in which individuals are dying. However, even 

with these past achievements, a lot remains to be discovered in order to better understand 

ageing trajectories, to plan for future health and social care population needs with ways 

to support them. Researchers and policy makers put a high value on internationally 

comparable longitudinal data (72). Since its beginnings in 1992, the HRS went through 

many revisions and additions to its methodology and questionnaires.  It is encouraging to 

see many longitudinal studies of ageing being developed, similar to the HRS, in order to 

facilitate research and international comparisons. Nevertheless, there is still room for 

improvement in order to achieve greater research quality and generalizability of results. 

Since all surveys studied in this thesis are ongoing, this section provides a few 

recommendations on how they can be improved, with a special focus on their end-of-life 

module.  

Overall, all surveys should strive to better retain participants and to reduce attrition. This 

applies especially to the information recording for the participants who have died in order 

to maintain the representatives of the sample. This will require various retention 

strategies, such as participants engagement between study waves in form of newsletter 

or telephone remainders, managing up-to-date contact information with participant and 

proxy respondent, better collaboration with national census organizations as well as 

collaboration with relevant organizations on a local level. Further, all surveys should try 

to include the institutionalized population to increase representativeness of the sampled 

population. This is particularly relevant for the SHARE and Northern European countries 

where there is a high proportion of institutionalized elderly individuals. Also, even though 
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the questionnaires are similar across all surveys, more can be done to achieve greater 

harmonization of questionnaires and collection of data at similar time periods. The ELSA 

should roll out an annual, instead of a biennial, end-of-life module to improve 

comparability with other ageing studies. Also, in the ELSA, types of care at the end-of-life 

could be better recorded with additional information on any OOP expense occurred. The 

cause of death should have the same granularity as recorded in the other surveys. In the 

HRS, visits to the GP and to a specialist should be recorded separately in the end-of-life 

module, to better understand the care an individual has received. Also, the survey does 

not include information on the individual’s use of any aids and appliances to assist them 

with the ADLs and related costs, even though their use is common among the elderly and 

provides insight into how individuals age and manage their health. In all surveys more 

attention should be given to the recording of other comorbidities that deceased had in 

their last year of life to better understand the health status of an individual. This applies 

especially to the SHARE and the ELSA as the current information they collect is limited. 

Also, the surveys should incorporate the end-of-life costs that fall on the public system in 

order to gain a better understanding of cost trajectories in the final year of life. As one of 

the interests is to study the funding models of end-of-life care, it would be beneficial to 

provide more information about the existing insurance package of individuals (i.e. 

existence of supplementary long-term care insurance). Health literacy may be an 

important determinant of the end-of-life choices, especially planning, thus such an 

indicator should be included in all ageing studies. Finally, the quality of terminal care could 

be investigated further. That can be done by incorporating validated quality of life 

measures and questions about the individual’s preferences regarding their end-of-life 

care, pain management, continuity of care, satisfaction and the caregiver’s bereavement 

and well-being (238).  

Thus far only the HRS permitted the analysis of advance care planning and differences 

in the end-of-life trajectories across different ethnic and racial groups. Other surveys 

should record whether the participant had an advance directive or a conversation 

regarding their end-of-life needs, when it occurred and its content. Additionally, this would 

provide an indication of the quality of end-of-life care and it is a strong predictor of the 

place of death (96). Also, the SHARE and the ELSA should record information about 
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individuals’ ethnicity and religion and ensure that these populations are adequately 

represented in the survey, especially as the European population becomes more diverse. 

End-of-life preferences vary across different racial, ethnic and religious groups so 

expending the knowledge on their end-of-life patterns can enable evidence-based design 

and adoption of more culturally sensitive policies.  

The research utilizing longitudinal studies of ageing can be further enhanced by 

supporting data linkage with administrative health data, promoting access and providing 

additional training materials. During the past few decades the healthcare systems are 

being digitalized, so government bodies are now in charge of large and complex datasets 

that contain patient health profiles and healthcare resource utilisation. Merging 

longitudinal studies of ageing with administrative data could be beneficial in many areas 

of policy research as it enables additional insight into individuals’ health and social 

patterns, improves information quality and provides a better opportunity for establishing 

causal pathways. The HRS and the ELSA have already taken relevant steps and routinely 

ask participants for their permission to link their data with corresponding administrative 

records (12). Linkage of such data to the SHARE is more complex, as it is a multi-country 

study, so strengthening collaboration on a local level and ensuring conditions for data 

integrity are of crucial importance. Still, as a part of SHARE, Germany and Denmark have 

recently initiated administrative record linkage with the SHARE data to expand their 

research potential (239). Hopefully, other SHARE countries will also follow these 

examples.  

Establishing data linkage is necessary, but not a big enough step to fully utilise the 

potential that such data is offering. Very often there is a complex application process that 

can result with significant delays in accessing the data. Also, there are challenges with 

international access due to different licence agreements, so it is difficult to access the 

data outside of the country of origin. The US is the most liberal country in this respect, but 

in order to access the linked HRS and Medicare claims data, the research institution or 

at least one institution in the research team should be US based. Once the data in 

appropriately anonymized and the right documentation is signed, the access should not 

be restricted for researchers outside of the country for which data is being analysed.  The 
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relevant institutions should work on simplifying pathways for data access, while ensuring 

data integrity. This can be done by improving timely support that can assist in navigating 

the application process. Finally, longitudinal studies of ageing have become quite 

complex over the years, as they collect a range of information and have gone through 

many changes, additional training materials and courses are necessary to help 

researchers in understanding the data itself, different coding conventions and research 

opportunities.  

Overcoming these barriers will foster the increased use of longitudinal study data and 

contribute to improved understanding of individuals’ end-of-life patterns in different socio-

cultural environments.  

6.5 Future research 

The research presented in this thesis sheds light on some important under-researched 

areas of end-of-life care and planning, but many questions remain unanswered and are 

yet to be tackled. Possible areas for future research include in-depth research of cross-

country differences in the organization of health and social care. This can expand beyond 

the funding mechanism of long-term care to include investigation of the models of care 

provision and differences in entitled healthcare and social benefits. Also, the HRS and 

the ELSA have the potential to be merged with administrative patient-level data. This 

would enable better understanding of individual’s health state and the care received at 

the end-of-life. Additionally, it may facilitate better insight into the quality of care provided 

and the implications that planning for the end-of-life has on the individual’s end-of-life 

trajectory. Going beyond longitudinal studies of ageing and exploring administrative 

health data would enable to identify characteristics of high-need (and high-costs) 

populations. Those are likely to be the ones with multiple chronic conditions and functional 

limitations whose needs are complex and usually emerge before the final 12 months of 

life. Even though the proportion of these individuals is increasing in the general population 

(3), it is not clear how these individuals should be managed at the end-of-life and what 

are the optimal models of care in terms of patient outcomes and cost implications.  



167 
 

Funding of long-term care presents a substantial challenge to the health and social care 

system, but also to individuals and their families. The research presented in this thesis 

focused only on a small proportion of end-of-life care costs, so direct costs that fall on the 

public system and the full spectrum of societal costs in terms of informal care and 

productivity implications are yet to be investigated. Further, the findings support the 

argument that investments in the long-term care are worthwhile, however, the research 

does not investigate how these services should be organized at the local and regional 

level, or the ways they can be funded. Future research endeavours could explore the 

most efficient ways of support for the elderly to live healthy and independently for the 

longest possible time in their preferred place of residence. Also, high-quality end-of-life 

care will require a cohesive health and social care system, with further research required 

to explore how these systems could be best integrated. 

Results indicate that care and planning preferences differ across various ethnic and racial 

population groups, but the research provides only a limited insight into these disparities. 

Further investigation of these preferences is required to better understand the needs of 

diverse populations. Early conversations about the future of the end-of-life care are 

desirable, however, without first understanding what different people prefer it is hard to 

facilitate such discussions and to fully leverage their impact. This can also inform the 

ways to improve shared decision making and to facilitate patient-centred care across 

different population groups. Additionally, the research presented here does not 

investigate how best to improve communication and reduce barriers between clinicians, 

patients and their family and carers. Also, technology, for example in the form of electronic 

health records, can improve the planning and the provision of end-of-life care, but its 

impact is yet to be investigated.   

Not all questions can be answered with retrospective research and existing databases. 

Retrospective follow-up studies on end-of-life are affected by selection bias, as only those 

who have died and therefore have end-of-life data are included in the study sample, so 

the studies do not account for surviving individuals (3). There is a need for large 

randomized controlled trials or other types of controlled studies that may build on present 

findings to test for causality, although such evaluations may be particularly challenging in 
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the end-of-life research (14). This calls for greater cross-national and cross-cultural 

comparisons of end-of-life care and planning using prospectively designed quality and 

cost indicators. Alternatively, this highlights the need for different research approaches. 

The thesis is based on hypotheses testing and statistical inference, but future research 

efforts could also explore machine learning approaches to discover new concepts in end-

of-life care and planning. This can be particularly relevant if other administrative data is 

available as it can be used to improve early identification of patient subgroups and 

prognostication of their survival. Such approach could help clinicians in decision making 

and patient management. Further, this could facilitate proactive treatment approach to 

these patients, enabling them to timely communicate their wishes regarding care and to 

plan for it in advance.   

The findings and the limitations presented in this thesis highlight important areas of future 

research. The main questions in end-of-life care to be answered are summarized below:  

• Characterising high-need / high-cost patients at the end-of-life; 

• Investigating cost-effective models of end-of-life care;  

• Investigating end-of-life care preferences of different patient populations and how they 

evolve over time; 

• Investigating models of effective doctor-patient communication regarding end-of-life 

care;  

• Timely identification and survival prognostication of patients that are likely to benefit 

from appropriate end-of-life care in the near future using routinely collected data.  

6.6 Conclusion 

“Should a man, to preserve his life, pay everything that gives life colour, scent and 

excitement? Can one accept a life of digestion, respiration, muscular and brain activity - 

and nothing more? Become a walking blueprint? Is this not an exorbitant price? Is it not 

mockery?” – a quote from Aleksandr Solzhenitsyn’s Cancer Ward (240) highlights that 

death is inevitable part of everyone’s life. Different individuals have different perceptions 

and emotions about death and dying, but ultimately everyone would like to have the 

opportunity to achieve a “good death”. Even though majority of individuals would like to 
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die in their usual place of residence, most deaths still occur in hospitals where they might 

be exposed to overly intensive care that is usually not wanted nor beneficial. Everyone 

should have the opportunity to receive patient-centred care that respects personal wishes 

and honours not only physical needs, but also spiritual, social and emotional needs of 

them and their close ones. In the wake of current demographic trends, the demand for 

end-of-life care services will grow, posing significant challenges to the future provision of 

sustainable end-of-life care.  

The research presented in this thesis contributes to better understanding of the end-of-

life care and planning trajectories, and how these are influenced by a range of patient and 

system characteristics, by analysing patterns in different countries and across diverse 

population groups. The end-of-life care differs markedly across different territories and 

population groups, heavily influenced by the funding structure of the end-of-life care and 

a range of individual characteristics. These findings highlight the areas where care 

delivery could be improved. Support of the public system is needed to further develop 

and incentivize institutional and formal end-of-life care services accessible to everyone. 

Integration of services, increasing choice and reducing the cost burden of end-of-life care 

will provide an opportunity for patient-centred, family-oriented care and reduce the 

dependency on acute terminal care. Advance care planning is considered an essential 

part of good-quality end-of-life care. Attitudes towards end-of-life care and planning vary 

across different patient groups. Understanding and acting on these differences can 

support future policy initiatives that acknowledge the needs of diverse patient groups in 

order to increase end-of-life planning participation and contribute to the improved end-of-

life care. Even though challenging, collaborative approach is a way forward for the 

delivery of appropriate and sustainable end-of-life care. To make it an achievable goal it 

should be nationally prioritised and everyone in the society should work towards it.  
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Appendices  

Appendix A: Data permission documents  

1. HRS 

The HRS data is considered to be publicly available and permissible to use so long as 

the user adheres to the following Conditions of Use, as shown in figures below. 
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2. SHARE 

Figure below shows data service agreement for SHARE. I am registered with following 

login id: 59900. 
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3. ELSA 

Figure below shows data service agreement for ELSA. 
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Appendix B: Statistical analysis of determinants of locations of death 

1. Estimation of the probability of dying in hospital (STATA output) 
 
Equation:  

logit hospital age_80 gender alone i.cd gp spec i.time_h hospice nurs_home home_care 
med aids h_help lim i.time_ill group i.w, or 
 
Dependant variable:  

Hospital - Dying in hospital  
Reference category – Not dying in hospital 
 
Results: 

Iteration 0:   log likelihood = -1447.1512   
Iteration 1:   log likelihood = -1325.4036   
Iteration 2:   log likelihood =   -1325.36   
Iteration 3:   log likelihood =   -1325.36   
 

Logistic regression           Number of obs =       2089 
                                           LR chi2(22) =     243.58 

                                         Prob > chi2 =     0.0000 
             Log likelihood =   -1325.36                        

         Pseudo R2 =     0.0842 

Variable 
Odds  
Ratio 

S.E. z P>|z| 
[95% CI] 

lower 
bound 

[95% CI] 
upper 
bound 

Intercept 1.6653 0.5963 1.42 0.154 0.8255 3.3595 

Age>=80 0.7191 0.0742 -3.20 0.001 0.5874 0.8802 

Gender (Ref: Male) 1.1895 0.1119 1.85 0.065 0.9892 1.4303 

Living alone 1.1052 0.0301 3.23 0.001 1.0462 1.1641 

Cause of death (Ref: Other) 

Cardiovascular related 
illness 

0.8692 0.1017 -1.20 0.231 0.6910 1.0932 

Cancer 0.6484 0.0812 -3.46 0.001 0.5072 0.8289 

Healthcare utilisation 

GP 0.8269 0.1316 -1.19 0.232 0.6054 1.1295 

Specialist physician 1.2768 0.1475 2.12 0.034 1.0182 1.6012 

Times in hospital (Ref: 1 to 2 times) 

3 to 5 times 1.2745 0.1471 2.10 0.036 1.0165 1.5979 

More than 5 times 1.3091 0.1620 2.18 0.030 1.0272 1.6684 

Hospice 0.7557 0.1235 -1.71 0.087 0.5486 1.0412 

Nursing home 0.2958 0.0365 -9.88 0.000 0.2323 0.3767 

Home care 0.7230 0.0704 -3.33 0.001 0.5974 0.8750 

Medications 1.0043 0.2778 0.02 0.988 0.5840 1.7272 

Aids and appliances 1.4096 0.1392 3.48 0.001 1.1616 1.7107 
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Hours of help necessary 
during typical day 

0.9886 0.0056 -2.01 0.045 0.9776 0.9997 

Number of difficulties with 
ADL 

0.6907 0.1073 -2.38 0.017 0.5094 0.9366 

Duration of illness (Ref: Year or more than a year) 

More than 6 months, but 
less than a year 

0.6633 0.0996 -2.73 0.006 0.4942 0.8902 

Less than 6 months 0.9118 0.1040 -0.81 0.418 0.7292 1.1402 

Group 1 (Ref: Country 
group including 
Netherlands, Denmark, 
Sweden, Belgium, 
Germany) 

1.7050 0.1809 5.03 0.000 1.3849 2.0991 

Wave (Ref: Wave 2) 

Wave 3 1.0314 0.1641 0.19 0.846 0.7550 1.4089 

Wave 4 1.3669 0.2194 1.95 0.052 0.9979 1.8723 

Wave 5 1.0828 0.1638 0.53 0.599 0.8050 1.4564 

Source: Author’s analysis of SHARE data, 2006-2013 

Robustness check: Prob > chi2=0.0000 (Chi-square test χ2 of the joint null hypothesis 

(H0) that all of the regression coefficients are equal to zero, i.e. not being significant in 

explaining the variation of the dependant variable. Since probability is very close to 0 and 

< then p-value (p-value=0.05), null hypothesis is rejected, so the model contains 

independent variables that have statistically significant effect on the dependant variable. 

In this case, specified model is statistically significant.)  

2. Estimation of the probability of dying in care home (STATA output) 

Equation:  

logit carehome age_80 gender alone i.cd gp spec hosp_stay home_care med aids 
h_help lim i.time_ill group i.w, or 
 
Dependant variable:  

Carehome - Dying in care home (1=Yes) 
Reference category – Not dying in care home 
 
Results: 

Iteration 0:   log likelihood = -1040.5317   
Iteration 1:   log likelihood = -864.91746   
Iteration 2:   log likelihood = -849.5356   
Iteration 3:   log likelihood = -849.36562   
Iteration 4:   log likelihood = -849.36553   
Iteration 5:   log likelihood = -849.36553   
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Logistic regression               Number of obs   =       2104 
                                  LR chi2(19)     =     382.33 
                                  Prob > chi2     =     0.0000 

Log likelihood = -849.36553        
Pseudo R2       =     0.1837 

 

Variables 
Odds  

Ratio 
S.E. z P>|z| 

[95% CI] 

lower 

bound 

[95% CI] 

upper 

bound 

Intercept 0.6219 0.2952 -1.00 0.317 0.2453 1.5767 

Age>=80 2.2267 0.3135 5.69 0.000 1.6897 2.9343 

Gender (Ref: Male) 0.6490 0.0813 -3.45 0.001 0.5077 0.8295 

Living alone 1.0082 0.1333 0.06 0.951 0.7780 1.3065 

Cause of death (Ref: Other) 

Cardiovascular related 

illness 
0.8047 0.1002 -1.74 0.081 0.6303 

1.0272 

Cancer 0.6990 0.1018 -2.46 0.014 0.5254 0.9299 

Healthcare utilisation 

GP 0.9133 0.1786 -0.46 0.643 0.6224 1.3399 

Specialist physician 0.8468 0.1203 -1.17 0.242 0.6411 1.1186 

Hospital stay 0.2071 0.0392 -8.31 0.000 0.1428 0.3002 

Home care 0.6631 0.0857 -3.18 0.001 0.5146 0.8543 

Medications 2.5835 1.0126 2.42 0.015 1.1984 5.5698 

Aids and appliances 0.9138 0.1187 -0.69 0.488 0.7084 1.1788 

Hours of help necessary 

during typical day 
1.0184 0.0075 2.49 0.013 1.0039 

1.0331 

Number of difficulties with 

ADL 
1.9956 0.4209 3.28 0.001 1.3199 

3.0172 

Duration of illness (Ref: Year or more than a year) 

More than 6 months, but 

less than a year 
1.0814 0.2124 0.40 0.690 0.7359 1.5891 

Less than 6 months 0.9312 0.1351 -0.49 0.623 0.7007 1.2376 

Group 1 (Ref: Country group 

including Netherlands, 

Denmark, Sweden, Belgium, 

Germany) 

0.2106 0.0284 -11.57 0.000 0.1618 

0.2743 

Wave (Ref: Wave 2) 

Wave 3 0.8828 0.1945 -0.57 0.572 0.5732 1.3596 

Wave 4 1.1709 0.2467 0.75 0.454 0.7747 1.7697 

Wave 5 1.0156 0.2047 0.08 0.939 0.6842 1.5076 
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Source: Author’s analysis of SHARE data, 2006-2013 

Robustness check: Prob > chi2=0.0000 (Chi-square test χ2 of the joint null hypothesis 

(H0) that all of the regression coefficients are equal to zero, i.e. not being significant in 

explaining the variation of the dependant variable. Since probability is very close to 0 and 

< then p-value (p-value=0.05), null hypothesis is rejected, so the model contains 

independent variables that have statistically significant effect on the dependant variable. 

In this case, specified model is statistically significant.)  

3. Estimation of the probability of dying at home (STATA output) 

Equation:  

logit home age_80 gender alone i.cd gp spec hosp_stay nurs_home hospice med aids 
h_help lim i.time_ill group i.w, or 
 
Dependant variable:  

home - Dying at home(1=Yes) 
Reference category – Not dying at home 
 
Results: 

Iteration 0:   log likelihood = -1222.1615   
Iteration 1:   log likelihood = -1101.4037   
Iteration 2:   log likelihood =   -1090.77   
Iteration 3:   log likelihood = -1090.5916   
Iteration 4:   log likelihood = -1090.5912   
Iteration 5:   log likelihood = -1090.5912   
 

Logistic regression              Number of obs   =       2101 
                                 LR chi2(20)     =     263.14 
                                 Prob > chi2     =     0.0000 

Log likelihood = -1090.5912       
Pseudo R2       =     0.1077 

 

Variables 
Odds  
Ratio 

S.E. z P>|z| 
[95% CI] 

lower 
bound 

[95% CI] 
upper 
bound 

Intercept 0.2786 0.1188 -3.00 0.003 0.1208 0.6427 

Age>=80 1.1103 0.1265 0.92 0.358 0.8881 1.3881 

Gender (Ref: Male) 0.9530 0.1008 -0.46 0.649 0.7746 1.1725 

Living alone 0.9198 0.1049 -0.73 0.463 0.7355 1.1502 

Cause of death (Ref: Other) 

Cardiovascular related 
illness 

1.3280 0.1801 2.09 0.036 1.0181 1.7322 
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Cancer 1.7936 0.2509 4.18 0.000 1.3635 2.3595 

Healthcare utilisation 

GP 1.5605 0.3030 2.29 0.022 1.0666 2.2832 

Specialist physician 0.9231 0.1252 -0.59 0.555 0.7076 1.2042 

Hospital stay 0.6677 0.1432 -1.88 0.060 0.4386 1.0165 

Nursing home  0.1162 0.0249 -10.04 0.000 0.0764 0.1770 

Hospice 0.2461 0.0633 -5.45 0.000 0.1486 0.4074 

Medications 1.1264 0.3509 0.38 0.702 0.6117 2.0744 

Aids and appliances 1.0818 0.1168 0.73 0.467 0.8755 1.3367 

Hours of help necessary 
during typical day 

1.0056 0.0065 0.86 0.392 0.9928 1.0185 

Number of difficulties with 
ADL 

1.4363 0.2500 2.08 0.038 1.0211 2.0203 

Duration of illness (Ref: Year or more than a year) 

More than 6 months, but 
less than a year 

1.3086 0.2148 1.64 0.101 0.9486 1.8053 

Less than 6 months 1.1633 0.1499 1.17 0.241 0.9036 1.4976 

Group 1 (Ref: Country group 
including Netherlands, 
Denmark, Sweden, Belgium, 
Germany) 

0.9768 0.1194 -0.19 0.848 0.7688 1.2412 

Wave (Ref: Wave 2) 

Wave 3 0.9985 0.1731 -0.01 0.993 0.7108 1.4027 

Wave 4 0.7278 0.1318 -1.75 0.079 0.5103 1.0379 

Wave 5 0.8232 0.1378 -1.16 0.245 0.5930 1.1428 

Source: Author’s analysis of SHARE data, 2006-2013 

Robustness check: Prob > chi2=0.0000 (Chi-square test χ2 of the joint null hypothesis 

(H0) that all of the regression coefficients are equal to zero, i.e. not being significant in 

explaining the variation of the dependant variable. Since probability is very close to 0 and 

< then p-value (p-value=0.05), null hypothesis is rejected, so the model contains 

independent variables that have statistically significant effect on the dependant variable. 

In this case, specified model is statistically significant.)  

4. Estimation of the probability of dying at hospital –terminal illness and country 

group interactions (STATA output) 

Equation:  

logit hospital age_80 gender alone gp spec i.time_h hospice nurs_home home_care 
med aids h_help lim i.time_ill cd#group i.w, or 
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Dependant variable:  

hospital- Dying in hospital (1=Yes) 
Reference category – Not dying in hospital 
 
Results: 

Iteration 0:   log likelihood = -1434.7774   
Iteration 1:   log likelihood = -1310.5626   
Iteration 2:   log likelihood = -1310.5203   
Iteration 3:   log likelihood = -1310.5203   
 

Logistic regression               Number of obs   =       2071 
                                  LR chi2(24)     =     248.51 
                                  Prob > chi2     =     0.0000 

Log likelihood = -1310.5203        
Pseudo R2       =     0.0866 

 

Variables 
Odds  

Ratio 
S.E. z P>|z| 

[95% CI] 

lower 

bound 

[95% CI] 

upper 

bound 

Intercept 1.6527 0.6050 1.37 0.170 0.8065 3.3869 

Age>=80 0.7196 0.0747 -3.17 0.002 0.5871 0.8818 

Gender (Ref: Male) 1.1898 0.1127 1.83 0.067 0.9882 1.4325 

Living alone 1.1052 0.0367 2.72 0.003 1.0333 1.1771 

Healthcare utilisation 

GP 0.8096 0.1298 -1.32 0.188 0.5913 1.1085 

Specialist physician 1.2685 0.1479 2.04 0.041 1.0094 1.5941 

Times in hospital (Ref: 1 to 2 times) 

3 to 5 times 1.2426 0.1442 1.87 0.061 0.9898 1.5600 

More than 5 times 1.2811 0.1596 1.99 0.047 1.0036 1.6355 

Hospice 0.7647 0.1254 -1.64 0.102 0.5545 1.0546 

Nursing home 0.3076 0.0385 -9.42 0.000 0.2407 0.3932 

Home care 0.7423 0.0729 -3.04 0.002 0.6124 0.8998 

Medications 0.9340 0.2622 -0.24 0.808 0.5387 1.6191 

Aids and appliances 1.4396 0.1433 3.66 0.000 1.1844 1.7498 

Hours of help necessary 

during typical day 
0.9867 0.0057 -2.31 0.021 0.9756 0.9980 

Number of difficulties with 

ADL 
0.6673 0.1046 -2.58 0.010 0.4908 0.9073 

Duration of illness (Ref: Year or more than a year) 

More than 6 months, but less 

than a year 
0.6526 0.0988 -2.82 0.005 0.4851 0.8779 
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Less than 6 months 0.9129 0.1049 -0.79 0.428 0.7289 1.1435 

Interaction term between the cause of death and country group  

Other # Group 1 2.0852 0.3673 4.17 0.000 1.4764 2.9449 

Cardiovascular disease # 

Group 0 
1.0518 0.2087 0.25 0.799 0.7130 1.5517 

Cardiovascular disease # 

Group 1 
1.6436 0.2782 2.94 0.003 1.1795 2.2902 

Cancer # Group 0 0.6675 0.1285 -2.10 0.036 0.4577 0.9735 

Cancer # Group 1 1.3317 0.0895 3.20 0.000 1.1563 1.5071 

Wave (Ref: Wave 2) 

Wave 3 1.0257 0.1642 0.16 0.874 0.7495 1.4037 

Wave 4 1.3827 0.2239 2.00 0.045 1.0067 1.8992 

Wave 5 1.0760 0.1639 0.48 0.631 0.7982 1.4504 

Source: Author’s analysis of SHARE data, 2006-2013 

Notes: Group 1 denotes group of countries including Netherlands, Denmark, Sweden, 

Belgium, Germany, while Group 0 includes Switzerland, France, Spain, Czech Republic, 

Israel, Slovenia, Poland, Estonia, Austria, Greece, Ireland and Italy. 

Robustness check: Prob > chi2=0.0000 (Chi-square test χ2 of the joint null hypothesis 

(H0) that all of the regression coefficients are equal to zero, i.e. not being significant in 

explaining the variation of the dependant variable. Since probability is very close to 0 and 

< then p-value (p-value=0.05), null hypothesis is rejected, so the model contains 

independent variables that have statistically significant effect on the dependant variable. 

In this case, specified model is statistically significant.)  

5. Estimation of the probability of dying in care home -terminal illness and country 

group interactions (STATA output) 

Equation:  

logit carehome age_80 gender alone gp spec hosp_stay home_care med aids h_help 
lim i.time_ill i.cd#i.group i.w, or  
 
Dependant variable:  

carehome - Dying in care home (1=Yes) 
Reference category – Not dying in care home 
 
Results: 

Iteration 0:   log likelihood = -1389.8394   
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Iteration 1:   log likelihood = -1122.8666   
Iteration 2:   log likelihood = -1094.6101   
Iteration 3:   log likelihood = -1094.3059   
Iteration 4:   log likelihood = -1094.3058   
Iteration 5:   log likelihood = -1094.3058   
 

Logistic regression              Number of obs   =       2762 
                                 LR chi2(23)     =     591.07 
                                 Prob > chi2     =     0.0000 

Log likelihood = -1094.3058       
Pseudo R2       =     0.2126 

Variables 
Odds  
Ratio 

S.E. z P>|z| 
[95% CI] 

lower 
bound 

[95% CI] 
upper 
bound 

Intercept 0.4380 0.1624 -2.23 0.026 0.2117 0.9060 

Age>=80 2.3185 0.2974 6.56 0.000 1.8032 2.9811 

Gender (Ref: Male) 0.6349 0.0703 -4.10 0.000 0.5110 0.7888 

Living alone 1.0400 0.1211 0.34 0.736 0.8277 1.3067 

Healthcare utilisation 

GP 0.7566 0.1224 -1.72 0.085 0.5510 1.0389 

Specialist physician 0.7211 0.0868 -2.72 0.007 0.5697 0.9129 

Hospital stay 0.3907 0.0890 -4.12 0.000 0.2500 0.5651 

Home care 0.5373 0.0616 -5.42 0.000 0.4292 0.6726 

Medications 1.1255 0.3186 0.42 0.676 0.6462 1.9602 

Aids and appliances 0.8416 0.0965 -1.50 0.133 0.6722 1.0538 

Hours of help necessary 
during typical day 

1.0224 0.0066 3.46 0.001 1.0096 1.0353 

Number of difficulties with 
ADL 

2.5233 0.4686 4.98 0.000 1.7535 3.6311 

Duration of illness (Ref: Year or more than a year) 

More than 6 months, but less 
than a year 

1.1881 0.2085 0.98 0.326 0.8423 
1.6758 

Less than 6 months 0.9549 0.1209 -0.36 0.716 0.7451 1.2238 

Interaction term between the cause of death and country group 

Other # Group 1 0.1068 0.0195 -12.23 0.000 0.0746 0.1529 

Cardiovascular disease # 
Group 0 

0.7401 0.1252 -1.78 0.075 0.5312 
1.0311 

Cardiovascular disease # 
Group 1 

0.1063 0.0190 -12.56 0.000 0.0749 
0.1508 

Cancer # Group 0 1.2840 0.1000 2.49 0.006 1.0880 1.4800 

Cancer # Group 1 0.0868 0.0197 -10.78 0.000 0.0557 0.1354 

Wave (Ref: Wave 2) 

Wave 3 0.9767 0.1813 -0.13 0.899 0.6789 1.4052 

Wave 4 1.0762 0.1965 0.40 0.688 0.7525 1.5392 

Wave 5 1.1623 0.2030 0.86 0.389 0.8254 1.6369 
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Source: Author’s analysis of SHARE data, 2006-2013 

Notes:  Group 1 denotes group of countries including Netherlands, Denmark, Sweden, 

Belgium, Germany, while Group 0 includes Switzerland, France, Spain, Czech Republic, 

Israel, Slovenia, Poland, Estonia, Austria, Greece, Ireland and Italy. 

Robustness check: Prob > chi2=0.0000 (Chi-square test χ2 of the joint null hypothesis 

(H0) that all of the regression coefficients are equal to zero, i.e. not being significant in 

explaining the variation of the dependant variable. Since probability is very close to 0 and 

< then p-value (p-value=0.05), null hypothesis is rejected, so the model contains 

independent variables that have statistically significant effect on the dependant variable. 

In this case, specified model is statistically significant.)  

6. Estimation of the probability of dying at hospital – living alone and country 

group interactions (STATA output) 

 Equation:  

logit hospital age_80 gender i.cd gp spec i.time_h hospice nurs_home home_care med 
aids h_help lim i.time_ill alone#group i.w, or 
 
Dependant variable:  

Hospital - Dying in hospital (1=Yes) 
Reference category – Not dying in hospital 
 
Results:  

Iteration 0:   log likelihood = -1434.7774   
Iteration 1:   log likelihood =  -1311.152   
Iteration 2:   log likelihood = -1311.1116   
Iteration 3:   log likelihood = -1311.1116   
 

Logistic regression              Number of obs   =       2071 
                                 LR chi2(23)     =     247.33 
                                 Prob > chi2     =     0.0000 

Log likelihood = -1311.1116       
Pseudo R2       =     0.0862 

 

Variables 
Odds  
Ratio 

S.E. z P>|z| 
[95% CI] 

lower 
bound 

[95% CI] 
upper 
bound 

Intercept 1.6870 0.6158 1.43 0.152 0.8249 3.4500 

Age>=80 0.7225 0.0749 -3.13 0.002 0.5896 0.8854 
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Gender (Ref: Male) 1.1964 0.1132 1.9 0.058 0.9939 1.4402 

Cause of death (Ref: Other) 

Cardiovascular related 
illness 

0.8714 0.1029 -1.17 0.244 0.6914 1.0983 

Cancer 0.6637 0.0836 -3.25 0.001 0.5184 0.8496 

Healthcare utilisation 

GP 0.8107 0.1300 -1.31 0.191 0.5920 1.1101 

Specialist physician 1.2726 0.1484 2.07 0.039 1.0126 1.5993 

Times in hospital (Ref: 1 to 2 times) 

3 to 5 times 1.2435 0.1442 1.88 0.060 0.9906 1.5609 

More than 5 times 1.2799 0.1592 1.98 0.047 1.0030 1.6333 

Hospice 0.7663 0.1253 -1.63 0.103 0.5562 1.0557 

Nursing home 0.3081 0.0384 -9.45 0.000 0.2413 0.3934 

Home care 0.7430 0.0728 -3.03 0.002 0.6132 0.9003 

Medications 0.9345 0.2621 -0.24 0.809 0.5393 1.6192 

Aids and appliances 1.4404 0.1433 3.67 0.000 1.1852 1.7505 

Hours of help necessary 
during typical day 

0.9867 0.0057 -2.32 0.020 0.9756 0.9979 

Number of difficulties with 
ADL 

0.6728 0.1055 -2.53 0.011 0.4948 0.9148 

Duration of illness (Ref: Year or more than a year) 

More than 6 months, but 
less than a year 

0.6545 0.0990 -2.8 0.005 0.4867 0.8803 

Less than 6 months 0.9160 0.1051 -0.76 0.445 0.7315 1.1471 

Interaction term between the living alone and country group 

Not living alone# Group 1 1.9175 0.2978 4.19 0.000 1.4143 2.5997 

Living alone# Group 0 1.0751 0.1736 0.45 0.654 0.7834 1.4755 

Living alone# Group 1 1.9712 0.3296 4.06 0.000 1.4203 2.7358 

Wave (Ref: Wave 2) 

Wave 3 1.0186 0.1649 0.11 0.909 0.7416 1.3990 

Wave 4 1.3665 0.2221 1.92 0.055 0.9937 1.8792 

Wave 5 1.0660 0.1646 0.41 0.679 0.7876 1.4427 

Source: Author’s analysis of SHARE data, 2006-2013 

Notes:  Group 1 denotes group of countries including Netherlands, Denmark, Sweden, 

Belgium, Germany, while Group 0 includes Switzerland, France, Spain, Czech Republic, 

Israel, Slovenia, Poland, Estonia, Austria, Greece, Ireland and Italy. 

Robustness check: Prob > chi2=0.0000 (Chi-square test χ2 of the joint null hypothesis 

(H0) that all of the regression coefficients are equal to zero, i.e. not being significant in 

explaining the variation of the dependant variable. Since probability is very close to 0 and 

< then p-value (p-value=0.05), null hypothesis is rejected, so the model contains 
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independent variables that have statistically significant effect on the dependant variable. 

In this case, specified model is statistically significant.)  

7. Estimation of the probability of dying at care home – living alone and country 

group interactions (STATA output) 

Equation:  

logit carehome age_80 gender i.cd gp spec hosp_stay home_care med aids h_help lim 
i.time_ill alone#i.group i.w, or  
 
Dependant variable:  
carehome - Dying in care home (1=Yes) 
Reference category – Not dying in care home 
 
Results:  

Iteration 0:   log likelihood = -1030.7403   
Iteration 1:   log likelihood = -829.99896   
Iteration 2:   log likelihood = -810.77474   
Iteration 3:   log likelihood = -810.57618   
Iteration 4:   log likelihood = -810.57613   
 

Logistic regression              Number of obs   =       2085 
                                 LR chi2(20)     =     440.33 
                                 Prob > chi2     =     0.0000 

Log likelihood = -810.57613       
Pseudo R2       =     0.2136 

 

Variables 
Odds  
Ratio 

S.E. z P>|z| 
[95% CI] 

lower 
bound 

[95% CI] 
upper 
bound 

Intercept 0.5786 0.2822 -1.12 0.262 0.2225 1.5051 

Age>=80 2.2433 0.3234 5.6 0.000 1.6911 2.9759 

Gender (Ref: Male) 0.6255 0.0803 -3.66 0.000 0.4864 0.8044 

Cause of death (Ref: Other) 

Cardiovascular related 
illness 

0.8270 0.1265 -1.24 0.214 0.6129 1.1161 

Cancer 0.7651 0.1271 -2.1 0.018 0.5160 1.0142 

Healthcare utilisation 

GP 1.0094 0.2034 0.05 0.963 0.6801 1.4982 

Specialist physician 0.8967 0.1312 -0.75 0.456 0.6732 1.1945 

Hospital stay 0.1906 0.0374 -8.45 0.000 0.1297 0.2799 

Home care 0.6407 0.0849 -3.36 0.001 0.4942 0.8306 

Medications 2.6925 1.0869 2.45 0.014 1.2205 5.9398 
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Aids and appliances 0.8642 0.1151 -1.1 0.273 0.6656 1.1220 

Hours of help necessary 
during typical day 

1.0256 0.0077 3.35 0.001 1.0105 1.0409 

Number of difficulties with 
ADL 

2.2229 0.4817 3.69 0.000 1.4538 3.3991 

Duration of illness (Ref: Year or more than a year) 

More than 6 months, but less 
than a year 

1.1093 0.2239 0.51 0.607 0.7469 1.6477 

Less than 6 months 0.9333 0.1393 -0.46 0.644 0.6966 1.2504 

Interaction term between the living alone and country group 

Not living alone# Group 1 0.1527 0.0334 -8.58 0.000 0.0994 0.2345 

Living alone# Group 0 1.0227 0.1785 0.13 0.898 0.7264 1.4399 

Living alone# Group 1 0.1518 0.0296 -9.67 0.000 0.1035 0.2224 

Wave (Ref: Wave 2) 

Wave 3 0.8552 0.1944 -0.69 0.491 0.5477 1.3354 

Wave 4 1.0837 0.2360 0.37 0.712 0.7072 1.6606 

Wave 5 1.0026 0.2095 0.01 0.990 0.6656 1.5102 

Source: Author’s analysis of SHARE data, 2006-2013 

Notes: Group 1 denotes group of countries including Netherlands, Denmark, Sweden, 

Belgium, Germany, while Group 0 includes Switzerland, France, Spain, Czech Republic, 

Israel, Slovenia, Poland, Estonia, Austria, Greece, Ireland and Italy  

Robustness check: Prob > chi2=0.0000 (Chi-square test χ2 of the joint null hypothesis 

(H0) that all of the regression coefficients are equal to zero, i.e. not being significant in 

explaining the variation of the dependant variable. Since probability is very close to 0 and 

< then p-value (p-value=0.05), null hypothesis is rejected, so the model contains 

independent variables that have statistically significant effect on the dependant variable. 

In this case, specified model is statistically significant.) 

8. Estimation of the probability of dying at hospital – age>80 and country group 

interactions (STATA output) 

Equation:  

logit hospital alone gender i.cd gp spec i.time_h hospice nurs_home home_care med 
aids h_help lim i.time_ill age_80 #group i.w, or 

 
Dependant variable:  

Hospital - Dying in hospital (1=Yes) 
Reference category – Not dying in hospital 
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Results:  

Iteration 0:   log likelihood = -1434.7774   
Iteration 1:   log likelihood = -1311.2053   
Iteration 2:   log likelihood = -1311.1577   
Iteration 3:   log likelihood = -1311.1576   

 
Logistic regression              Number of obs   =       2071 

                                 LR chi2(23)     =     247.24 
                                 Prob > chi2     =     0.0000 

Log likelihood = -1311.1576       
Pseudo R2       =     0.0862 

 

Variables 
Odds  
Ratio 

S.E. z P>|z| 
[95% CI] 

lower 
bound 

[95% CI] 
upper 
bound 

Intercept 1.7976 0.6653 1.58 0.113 0.8703 3.7131 

Alone 1.0833 0.0303 2.64 0.004 1.0240 1.1426 

Gender (Ref: Male) 1.1966 0.1132 1.9 0.058 0.9940 1.4405 

Cause of death (Ref: Other) 

Cardiovascular related illness 0.8700 0.1028 -1.18 0.238 0.6902 1.0966 

Cancer 0.6623 0.0836 -3.27 0.001 0.5172 0.8481 

Healthcare utilisation 

GP 0.8085 0.1297 -1.32 0.185 0.5903 1.1073 

Specialist physician 1.2652 0.1474 2.02 0.044 1.0069 1.5898 

Times in hospital (Ref: 1 to 2 times) 

3 to 5 times 1.2463 0.1447 1.9 0.058 0.9926 1.5648 

More than 5 times 1.2813 0.1595 1.99 0.046 1.0040 1.6353 

Hospice 0.7663 0.1253 -1.63 0.104 0.5562 1.0559 

Nursing home 0.3094 0.0387 -9.38 0.000 0.2422 0.3954 

Home care 0.7425 0.0728 -3.04 0.002 0.6128 0.8997 

Medications 0.9338 0.2621 -0.24 0.807 0.5387 1.6189 

Aids and appliances 1.4390 0.1432 3.66 0.000 1.1840 1.7488 

Hours of help necessary 
during typical day 

0.9868 0.0057 -2.3 0.021 0.9757 0.9980 

Number of difficulties with 
ADL 

0.6696 0.1049 -2.56 0.010 0.4925 0.9104 

Duration of illness (Ref: Year or more than a year) 

More than 6 months, but less 
than a year 

0.6553 0.0990 -2.8 0.005 0.4873 0.8812 

Less than 6 months 0.9155 0.1052 -0.77 0.442 0.7309 1.1467 

Interaction term between the age group and country group 

Age<=80# Group 1 1.7815 0.2605 3.95 0.000 1.3376 2.3728 

Age>80# Group 0 0.6873 0.1121 -2.3 0.021 0.4993 0.9460 
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Age>80# Group 1 1.3203 0.1970 1.86 0.063 0.9854 1.7689 

Wave (Ref: Wave 2) 

Wave 3 1.0319 0.1650 0.2 0.844 0.7543 1.4116 

Wave 4 1.3796 0.2230 1.99 0.047 1.0050 1.8939 

Wave 5 1.0806 0.1645 0.51 0.611 0.8019 1.4562 

 

Source: Author’s analysis of SHARE data, 2006-2013 

Notes: Group 1 denotes group of countries including Netherlands, Denmark, Sweden, 

Belgium, Germany, while Group 0 includes Switzerland, France, Spain, Czech Republic, 

Israel, Slovenia, Poland, Estonia, Austria, Greece, Ireland and Italy. 

Robustness check: Prob > chi2=0.0000 (Chi-square test χ2 of the joint null hypothesis 

(H0) that all of the regression coefficients are equal to zero, i.e. not being significant in 

explaining the variation of the dependant variable. Since probability is very close to 0 and 

< then p-value (p-value=0.05), null hypothesis is rejected, so the model contains 

independent variables that have statistically significant effect on the dependant variable. 

In this case, specified model is statistically significant.) 

9. Estimation of the probability of dying at care home – age>80 and country 

group interactions (STATA output) 

Equation:  

logit carehome gender alone i.cd gp spec hosp_stay home_care med aids h_help lim 
i.time_ill age_80#i.group i.w, or  
 
Dependant variable:  

carehome - Dying in care home (1=Yes) 
Reference category – Not dying in care home 
 
Results: 

Iteration 0:   log likelihood = -1030.7403   
Iteration 1:   log likelihood = -828.14622   
Iteration 2:   log likelihood = -808.16732   
Iteration 3:   log likelihood = -807.87335   
Iteration 4:   log likelihood = -807.87326   
Iteration 5:   log likelihood = -807.87326   
 

Logistic regression               Number of obs   =       2085 
                                  LR chi2(20)     =     445.73 
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                                  Prob > chi2     =     0.0000 
Log likelihood = -807.87326        
Pseudo R2       =     0.2162 

 

Variables 
Odds  
Ratio 

S.E. z P>|z| 
[95% CI] 

lower 
bound 

[95% CI] 
upper 
bound 

Intercept 0.4700 0.2338 -1.52 0.129 0.1773 1.2459 

Alone 1.0160 0.1386 0.12 0.907 0.7777 1.3273 

Gender (Ref: Male) 0.6168 0.0795 -3.75 0.000 0.4791 0.7942 

Cause of death (Ref: Other) 

Cardiovascular related 
illness 

0.8312 0.1279 -1.2 0.230 0.6149 
1.1238 

Cancer 0.7746 0.0889 -2.87 0.040 0.6004 0.9487 

Healthcare utilisation 

GP 1.0180 0.2056 0.09 0.930 0.6852 1.5124 

Specialist physician 0.9080 0.1338 -0.65 0.512 0.6803 1.2120 

Hospital stay 0.1867 0.0368 -8.52 0.000 0.1269 0.2747 

Home care 0.6460 0.0859 -3.29 0.001 0.4978 0.8383 

Medications 2.8068 1.1427 2.54 0.011 1.2638 6.2337 

Aids and appliances 0.8644 0.1156 -1.09 0.276 0.6651 1.1235 

Hours of help necessary 
during typical day 

1.0254 0.0078 3.3 0.001 1.0102 
1.0408 

Number of difficulties with 
ADL 

2.2549 0.4919 3.73 0.000 1.4704 
3.4578 

Duration of illness (Ref: Year or more than a year) 

More than 6 months, but 
less than a year 

1.1252 0.2281 0.58 0.561 0.7562 
1.6742 

Less than 6 months 0.9433 0.1416 -0.39 0.697 0.7029 1.2660 

Interaction term between the living alone and country group 

Age<=80# Group 1 0.2241 0.0493 -6.8 0.000 0.1457 0.3448 

Age>80# Group 0 2.9002 0.5309 5.82 0.000 2.0258 4.1520 

Age>80# Group 1 0.3472 0.0696 -5.28 0.000 0.2344 0.5144 

Wave (Ref: Wave 2) 

Wave 3 0.8533 0.1923 -0.7 0.481 0.5486 1.3271 

Wave 4 1.0784 0.2339 0.35 0.728 0.7050 1.6496 

Wave 5 1.0036 0.2070 0.02 0.986 0.6699 1.5035 

Source: Author’s analysis of SHARE data, 2006-2013 
 
Notes: Group 1 denotes group of countries including Netherlands, Denmark, Sweden, 

Belgium, Germany, while Group 0 includes Switzerland, France, Spain, Czech Republic, 

Israel, Slovenia, Poland, Estonia, Austria, Greece, Ireland and Italy. 
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Robustness check: Prob > chi2=0.0000 (Chi-square test χ2 of the joint null hypothesis 

(H0) that all of the regression coefficients are equal to zero, i.e. not being significant in 

explaining the variation of the dependant variable. Since probability is very close to 0 and 

< then p-value (p-value=0.05), null hypothesis is rejected, so the model contains 

independent variables that have statistically significant effect on the dependant variable. 

In this case, specified model is statistically significant.) 

 
Independent variables key 
 

Age_80 – (0= Deceased age<80, 1= Deceased age>=80) 

Gender – Deceased gender (0=Female, 1=Male) 

Alone – (0=Living alone, 1=Not living alone) 

cd - Cause of death (0=other, 1=cardiovascular related illness, 2=cancer) 

gp – Whether deceased received care from GP in the last 12 months prior death 

(0=No,1=Yes) 

spec - Whether deceased received care from specialist physicians in the last 12 months 

prior death (0=No,1=Yes) 

time_h – Number of times in hospital last year before dying (0= "Not at all", 1= "1 to 2 

times", 2= "3 to 5 times", 3= "More than 5 times") 

hosp_stay – Whether deceased had a hospital stay in the last 12 months prior 

death(0=No,1=Yes) 

hospice - Whether deceased had any hospice care in the last 12 months prior 

death(0=No,1=Yes) 

nurs_home – Whether deceased had any nursing home care in the last 12 months prior 

death (0=No,1=Yes) 

home_care – Whether deceased had any home care or help due to disability in the last 

12 months prior death(0=No,1=Yes) 

med - Whether deceased had any medications in the last 12 months prior death 

(0=No,1=Yes) 

aids – Whether deceased had any aids and appliances in the last 12 months prior death 

(0=No,1=Yes) 

h_help – Number of hours of help necessary during typical day 
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lim – Number of limitations with activities of daily living 

i_timeill – Duration of illness (0=Year or more than a year, 1=More than 6 months, but 

less than a year, 2=Less than 6 months) 

group - Group where deceased lived and died (0= Netherlands, Denmark, Sweden, 

Belgium, Germany, 1= Switzerland, France, Spain, Czech Republic, Israel, Slovenia, 

Poland, Estonia, Austria, Greece, Ireland and Italy) 

w – survey wave (0=Wave 2, 1=Wave 3, 2=Wave 4, 3=Wave 5) 
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Appendix C: Imputation results and robustness check  

1. Imputation of time-to-death variable  

Equation 

. mi impute intreg newttd ragender rage_ym i.rec_ethn cohab i.edu_lev rdrink rsmokev 

rhibp rdiab rcancr rlung rheart rstrok rpsych radla rarthr health_excellent i.rcenreg, 

add(30) ll(lttd) ul(uttd) force 

 

Dependant variable 

livwill – Having a living will (1=Yes) 
Reference category – Not having a living will 
 

Results 

Multiple-imputation estimates                                                    Imputations        =         30 

Random-effects logistic regression               

 

Group variable: hhidpn                                                        Number of groups   =       

Random effects u_i ~ Gaussian                                             Obs per group: min =         1 

                                                               avg =       6.0 

Integration points = 12                                                                                  max =        10 

 

                                                Average RVI        =    0.0512 

                                                Largest FMI        =    0.4351 

DF adjustment:   Large sample                                                  DF:     min        =     25.88 

                                                        avg        = 566905.24 

                                                        max        =  5.26e+06 

Model F test:       Equal FMI                                                   F(  30,45524.0)    =     55.86 

Within VCE type:          OIM                                                      Prob > F           =    0.0000 

Variables Coef. S.E. z P>|z| 

[95% 
CI] 
lower 
bound 

[95% 
CI] 
upper 
bound 

Imputed TTD -0.062 0.021 -3.000 0.006 -0.104 -0.019 

Gender (Ref: Male) 1.485 0.363 4.090 0.000 0.773 2.196 

Age group >75 years  0.780 0.027 28.740 0.000 0.725 0.834 

Race/ethnicity (Ref: Non-Latino White)  

Non-Latino Black -7.304 0.854 -8.550 0.000 -8.978 -5.629 

Latino White -5.878 1.025 -5.730 0.000 -7.887 -3.869 

Other -7.004 1.697 -4.130 0.000 -10.329 -3.678 

Living with partner -0.642 0.757 -0.850 0.396 -2.126 0.842 

Drinking often  0.236 0.197 1.200 0.232 -0.151 0.623 
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Smoking often 0.806 0.210 3.830 0.000 0.393 1.218 

LN_total income 0.290 0.075 3.880 0.000 0.143 0.437 

LN_total assets  1.003 0.001 5.560 0.000 1.002 1.004 

Education level (Ref: Lower than high school level)  

High school level 2.617 0.665 3.940 0.000 1.314 3.920 

Graduate level 3.834 0.633 6.060 0.000 2.593 5.075 

High blood pressure 0.317 0.147 2.160 0.031 0.029 0.604 

Diabetes 0.338 0.205 1.650 0.099 -0.064 0.739 

Cancer 1.020 0.223 4.570 0.000 0.582 1.458 

Lung disease 0.320 0.221 1.450 0.147 -0.112 0.752 

Heart disease -0.207 0.167 -1.240 0.216 -0.535 0.121 

Stroke 0.052 0.253 0.210 0.836 -0.443 0.548 

Psychiatric problems 0.135 0.170 0.790 0.427 -0.198 0.469 

Number of ADLs 0.459 0.110 4.180 0.000 0.244 0.674 

Arthritis  0.223 0.130 1.720 0.085 -0.031 0.478 

Health rated excellent -0.033 0.228 -0.140 0.886 -0.479 0.413 

Region (Ref: North-east)  

Midwest 0.663 0.533 1.240 0.214 -0.382 1.708 

South -0.022 0.476 -0.050 0.962 -0.956 0.911 

West 2.111 0.577 3.660 0.000 0.980 3.242 

Other 2.849 3.252 0.880 0.384 -3.642 9.341 

_cons -6.691 1.128 -5.930 0.000 -8.901 -4.480 

/lnsig2u 4.762 0.065     4.633 4.892 

sigma_u 10.817 0.350     10.138 11.541 

rho 0.973 0.002     0.969 0.976 

Source: Author’s analysis using the data from the Health and Retirement Study, 2002 - 

2014 

Notes: Presented results are from multiple imputations estimates using random effects 

logistic regression analysis. Results are presented as coefficients. *P<0.1, **P<0.05, 

***P<0.001. For categorical variables, the reference category is stated in the row label, 

otherwise the reference is the complementary category. Total income values and total 

asset values were divided by 100,000 and linearized to tackle the skewness of the data.  

Robustness check: Prob > chi2=0.0000 (Chi-square test χ2 of the joint null hypothesis 

(H0) that all of the regression coefficients are equal to zero, i.e. not being significant in 

explaining the variation of the dependant variable. Since probability is very close to 0 and 

< then p-value (p-value=0.05), null hypothesis is rejected, so the model contains 



212 
 

independent variables that have statistically significant effect on the dependant variable. 

In this case, specified model is statistically significant.)  

2. Robustness check – Hausman test  

 
The Hausman test verifies appropriateness of model specification and test assumptions 

about equation estimator. More simply, the Hausman test verifies whether the unique 

errors are correlated with the explanatory variables. The null hypothesis is that unique 

errors are not correlated with regressors.  

 

Test results: 

 

According to the results, Prob>chi2 <0.001 and null hypothesis can be rejected, therefore 

random effects model is more appropriate to estimate model parameters.    

  

. 

                Prob>chi2 =      0.0000

                          =       61.55

                 chi2(14) = (b-B)'[(V_b-V_B)^(-1)](b-B)

    Test:  Ho:  difference in coefficients not systematic

          B = inconsistent under Ha, efficient under Ho; obtained from xtlogit

                         b = consistent under Ho and Ha; obtained from xtlogit

                                                                              

          5       10.51003    -.2673747         10.7774        523.6991

          4       .5797935     1.883778       -1.303985        1.194671

          3        .428034     .3842938        .0437402        .9584885

          2       .4496583     1.167408       -.7177496        1.102756

     rcenreg  

 health_poor     -.1254047     .1041055       -.2295102        .1024776

       radla      .1651928     .3113726       -.1461799        .0502939

      rarthr      .1703746     .6503598       -.4799852         .185913

      rpsych     -.3015283     .2965107        -.598039         .206044

      rstrok     -.0231975     .2706237       -.2938212        .1579418

      rheart     -.0546253    -.0392478       -.0153776         .098172

       rlung      .1074522      .760106       -.6526538        .2662399

      rcancr      .8670196     1.903205       -1.036185        .2634472

       rdiab      .4285334     .6796599       -.2511265        .2734631

       rhibp      .2278417     .5451412       -.3172995        .1974733

      ass_md      .0022308     .0034176       -.0011868         .000488

  ln_totinc2      .1330213     .4552299       -.3222086        .0685118

       cohab     -.4756173     -.722784        .2471667        .2165285

     age_g75      1.089146     .7082036        .3809421        .0289621

                                                                              

                   fixed          .          Difference          S.E.

                    (b)          (B)            (b-B)     sqrt(diag(V_b-V_B))

                      Coefficients     
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Appendix D: Statistical analysis of intensity of end-of-life treatment by race 

and ethnicity  

1. Estimation of the probability of short stay (less than a week) in hospital before 

death (STATA output) 

 
Logistic regression results 

 
Iteration 0:   log likelihood = -3070.6299   
Iteration 1:   log likelihood = -2852.6642   
Iteration 2:   log likelihood = -2848.6568   
Iteration 3:   log likelihood = -2848.65   
Iteration 4:   log likelihood = -2848.65   
 

Logistic regression                               Number of obs   =       4961 
                                                  LR chi2(31)     =     443.96 
                                                  Prob > chi2     =     0.0000 

Log likelihood =   -2848.65                        
Pseudo R2       =     0.0723 

 

Independent variables Dependent variable: Short stay (less than a 
week) in hospital before death (N=4961) 

 
Odds 
Ratio 

S.E. z P>|z| 
[95% CI 
lower 

bound] 

[95% CI 
lower 

bound] 

Intercept 1.77 0.64 1.60 0.111 0.8773 3.5837 

Multiple hospital stays 1.72 0.11 8.22 0.000 1.5138 1.9622 

Race/ethnicity (Ref: Non-Latino White) 

Non-Latino Black 1.44 0.13 3.96 0.000 1.2036 1.7315 

Latino White 1.24 0.17 1.55 0.121 0.9454 1.6201 

Other 1.00 0.25 -0.02 0.986 0.6067 1.6335 

Age 0.98 0.00 -4.63 0.000 0.9760 0.9902 

Gender (Ref: Male) 1.01 0.07 0.08 0.937 0.8747 1.1562 

Education level (Ref: Lower than high school level)  

High school level 1.02 0.08 0.23 0.818 0.8689 1.1946 

Graduate level 0.93 0.08 -0.83 0.406 0.7780 1.1068 

Income quintiles (Ref: 1st quintile) 

2nd quintile 0.99 0.10 -0.06 0.953 0.8103 1.2191 

3rd quintile 0.94 0.10 -0.61 0.545 0.7527 1.1617 

4th quintile 0.93 0.11 -0.59 0.552 0.7360 1.1780 

5th quintile 0.88 0.11 -0.99 0.324 0.6871 1.1321 

Living with partner 1.35 0.11 3.70 0.000 1.1534 1.5908 

Number of resident children 1.18 0.07 2.69 0.007 1.0468 1.3375 

Number of difficulties with 
ADLs 

0.97 0.01 -3.22 0.001 0.9471 0.9869 
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Illness duration (Ref: Less than a month) 

Less than a year 0.53 0.04 -7.87 0.000 0.4494 0.6182 

More than a year 0.52 0.04 -7.66 0.000 0.4356 0.6111 

Cause of death (Ref: Other) 

Cancer 0.66 0.07 -3.91 0.000 0.5344 0.8122 

Heart, circulatory and blood 
conditions 

1.20 0.11 2.04 0.041 1.0071 1.4235 

Allergies; hay fever; 
sinusitis; tonsillitis 

1.28 0.14 2.19 0.029 1.0258 1.5911 

Digestive system 1.29 0.16 2.04 0.041 1.0107 1.6581 

Number of health insurance 
plans 

0.91 0.07 -1.25 0.212 0.7784 1.0573 

Region (Ref: North-east) 

Midwest 0.68 0.07 -3.68 0.000 0.5594 0.8377 

South 0.82 0.07 -2.22 0.027 0.6823 0.9767 

West 0.67 0.08 -3.56 0.000 0.5314 0.8326 

Wave (Ref: Wave 6) 

Wave 7 1.53 0.19 3.47 0.001 1.2024 1.9413 

Wave 8 1.35 0.17 2.43 0.015 1.0601 1.7183 

Wave 9  1.16 0.15 1.21 0.225 0.9112 1.4857 

Wave 10 1.16 0.14 1.19 0.235 0.9082 1.4797 

Wave 11 1.07 0.14 0.52 0.602 0.8245 1.3952 

Wave 12 1.23 0.16 1.58 0.113 0.9523 1.5866 

Source: Author’s analysis of data from the Health and Retirement Study, 2002 - 2014 

Notes: Presented results are from univariate logistic regression analysis. Results are 

presented as odds ratios, indicating percentage odds change for a unit increase in the 

observed variable, holding other variables constant. N denotes sample size. For 

categorical variables, reference category is stated in the row label, otherwise the 

reference is the complementary category. 

Robustness check: Prob > chi2=0.0000 (Chi-square test χ2 of the joint null hypothesis 

(H0) that all of the regression coefficients are equal to zero, i.e. not being significant in 

explaining the variation of the dependant variable. Since probability is very close to 0 and 

< then p-value (p-value=0.05), null hypothesis is rejected, so the model contains 

independent variables that have statistically significant effect on the dependant variable. 

In this case, specified model is statistically significant.) 
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2. Estimation of the probability of the use of life support before death (STATA 

output) 

 

Logistic regression results 

 

Iteration 0:   log likelihood = -3004.2132   
Iteration 1:   log likelihood = -2781.8552   
Iteration 2:   log likelihood = -2778.0683   
Iteration 3:   log likelihood = -2778.0644   
Iteration 4:   log likelihood = -2778.0644   

 
Logistic regression                               Number of obs   =       4958 

                                                  LR chi2(30)     =     452.30 
                                                  Prob > chi2     =     0.0000 

Log likelihood = -2778.0644                        
Pseudo R2       =     0.0753 

 

Independent variable Dependent variable: Use of life support before 
death (N=4,958) 

 
Odds 
Ratio 

S.E. z P>|z| 
[95% CI 
lower 

bound] 

[95% CI 
lower 

bound] 

Intercept 4.53 1.61 4.25 0.000 2.2587 9.1011 

Race/ethnicity (Ref: Non-Latino White) 

Non-Latino Black 1.49 0.14 4.24 0.000 1.2385 1.7895 

Latino White 2.44 0.33 6.60 0.000 1.8726 3.1814 

Other 1.72 0.42 2.24 0.025 1.0691 2.7663 

Age 0.96 0.00 -9.83 0.000 0.9574 0.9713 

Gender (Ref: Male) 1.03 0.07 0.39 0.695 0.8932 1.1847 

Education level (Ref: Lower than high school level)  

High school level 0.92 0.08 -0.97 0.332 0.7833 1.0859 

Graduate level 1.00 0.09 0.05 0.960 0.8408 1.2000 

Income quintiles (Ref: 1st quintile) 

2nd quintile 1.16 0.12 1.42 0.154 0.9444 1.4356 

3rd quintile 0.94 0.11 -0.54 0.590 0.7509 1.1768 

4th quintile 1.03 0.13 0.24 0.811 0.8090 1.3110 

5th quintile 0.94 0.12 -0.49 0.622 0.7269 1.2102 

Living with partner 1.39 0.12 3.93 0.000 1.1774 1.6304 

Number of resident children 1.21 0.08 2.97 0.003 1.0655 1.3633 

Number of difficulties with 
ADLs 

0.96 0.01 -4.30 0.000 0.9353 0.9753 

Illness duration (Ref: Less than a month) 

Less than a year 0.90 0.07 -1.29 0.198 0.7694 1.0559 

More than a year 0.75 0.06 -3.33 0.001 0.6333 0.8886 



216 
 

Cause of death (Ref: Other) 

Cancer 0.67 0.07 -3.64 0.000 0.5459 0.8340 

Heart, circulatory and blood 
conditions 

1.34 0.12 3.24 0.001 1.1239 1.6092 

Allergies; hay fever; sinusitis; 
tonsillitis 

2.20 0.25 7.03 0.000 1.7633 2.7349 

Digestive system 1.36 0.18 2.34 0.019 1.0508 1.7532 

Number of health insurance 
plans 

1.16 0.09 1.90 0.058 0.9953 1.3479 

Region (Ref: North-east) 

Midwest 0.92 0.10 -0.74 0.457 0.7506 1.1378 

South 0.94 0.09 -0.64 0.519 0.7806 1.1333 

West 0.98 0.11 -0.17 0.864 0.7821 1.2292 

Wave (Ref: Wave 6) 

Wave 7 1.33 0.17 2.23 0.025 1.0355 1.7070 

Wave 8 1.54 0.20 3.43 0.001 1.2042 1.9768 

Wave 9  1.17 0.15 1.24 0.215 0.9111 1.5140 

Wave 10 1.76 0.22 4.52 0.000 1.3784 2.2547 

Wave 11 1.53 0.21 3.18 0.001 1.1776 1.9943 

Wave 12 1.32 0.18 2.08 0.038 1.0159 1.7163 

 

Source: Author’s analysis of data from the Health and Retirement Study, 2002 - 2014 

Notes: Presented results are from univariate logistic regression analysis. Results are 

presented as odds ratios, indicating percentage odds change for a unit increase in the 

observed variable, holding other variables constant. N denotes sample size. For 

categorical variables, reference category is stated in the row label, otherwise the 

reference is the complementary category. 

Robustness check: Prob > chi2=0.0000 (Chi-square test χ2 of the joint null hypothesis 

(H0) that all of the regression coefficients are equal to zero, i.e. not being significant in 

explaining the variation of the dependant variable. Since probability is very close to 0 and 

< then p-value (p-value=0.05), null hypothesis is rejected, so the model contains 

independent variables that have statistically significant effect on the dependant variable. 

In this case, specified model is statistically significant.) 
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3. Estimation of the probability of the use of kidney dialysis before death (STATA 

output) 

 

Logistic regression results 

Iteration 0:   log likelihood = -1365.2733   
Iteration 1:   log likelihood = -1248.8942   
Iteration 2:   log likelihood = -1152.8007   
Iteration 3:   log likelihood = -1151.5043   
Iteration 4:   log likelihood = -1151.4999   
Iteration 5:   log likelihood = -1151.4999   
 

Logistic regression                               Number of obs   =       4981 
                                                  LR chi2(30)     =     427.55 
                                                  Prob > chi2     =     0.0000 

Log likelihood = -1151.4999                        
Pseudo R2       =     0.1566 

 

Independent variable Dependent variable: Use of kidney dialysis before 
death (N=4,981) 

 
Odds 
Ratio 

S.E. z P>|z| 
[95% CI 
lower 

bound] 

[95% CI 
lower 

bound] 

Intercept 5.60 3.18 3.04 0.002 1.8420 17.0460 

Race/ethnicity (Ref: Non-Latino White) 

Non-Latino Black 1.79 0.26 3.98 0.000 1.3454 2.3943 

Latino White 1.83 0.39 2.80 0.005 1.1990 2.7931 

Other 2.56 0.80 3.01 0.003 1.3886 4.7329 

Age 0.94 0.01 -9.99 0.000 0.9300 0.9524 

Gender (Ref: Male) 1.12 0.14 0.89 0.373 0.8771 1.4184 

Education level (Ref: Lower than high school level)  

High school level 0.92 0.13 -0.59 0.553 0.6947 1.2152 

Graduate level 0.96 0.15 -0.26 0.791 0.7074 1.3018 

Income quintiles (Ref: 1st quintile) 

2nd quintile 0.83 0.15 -1.01 0.310 0.5789 1.1897 

3rd quintile 1.07 0.20 0.36 0.717 0.7430 1.5404 

4th quintile 0.93 0.19 -0.36 0.716 0.6173 1.3926 

5th quintile 0.74 0.17 -1.32 0.185 0.4805 1.1523 

Living with partner 1.47 0.21 2.72 0.006 1.1142 1.9438 

Number of resident children 1.22 0.12 2.08 0.037 1.0118 1.4656 

Number of difficulties with 
ADLs 

1.01 0.02 0.48 0.634 0.9733 1.0454 

Illness duration (Ref: Less than a month) 

Less than a year 1.00 0.14 -0.03 0.974 0.7523 1.3171 

More than a year 1.14 0.16 0.89 0.374 0.8587 1.5003 

Cause of death (Ref: Other) 
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Cancer 0.31 0.06 -5.58 0.000 0.2035 0.4655 

Heart, circulatory and blood 
conditions 

1.10 0.17 0.60 0.548 0.8104 1.4861 

Allergies; hay fever; sinusitis; 
tonsillitis 

0.52 0.13 -2.70 0.007 0.3248 0.8356 

Digestive system 4.68 0.80 9.04 0.000 3.3465 6.5345 

Number of health insurance 
plans 

1.32 0.17 2.17 0.030 1.0270 1.6952 

Region (Ref: North-east) 

Midwest 1.00 0.18 0.03 0.979 0.7031 1.4363 

South 0.83 0.13 -1.17 0.242 0.6007 1.1373 

West 0.78 0.16 -1.25 0.210 0.5236 1.1526 

Wave (Ref: Wave 6) 

Wave 7 1.08 0.24 0.36 0.721 0.6978 1.6818 

Wave 8 0.97 0.22 -0.13 0.898 0.6287 1.5026 

Wave 9  1.24 0.27 1.00 0.315 0.8116 1.9097 

Wave 10 1.58 0.33 2.19 0.029 1.0484 2.3849 

Wave 11 1.25 0.29 0.98 0.325 0.7996 1.9619 

Wave 12 1.24 0.28 0.96 0.335 0.7986 1.9348 

 

Source: Author’s analysis of data from the Health and Retirement Study, 2002 - 2014 

Notes: Presented results are from univariate logistic regression analysis. Results are 

presented as odds ratios, indicating percentage odds change for a unit increase in the 

observed variable, holding other variables constant. N denotes sample size. For 

categorical variables, reference category is stated in the row label, otherwise the 

reference is the complementary category. 

Robustness check: Prob > chi2=0.0000 (Chi-square test χ2 of the joint null hypothesis 

(H0) that all of the regression coefficients are equal to zero, i.e. not being significant in 

explaining the variation of the dependant variable. Since probability is very close to 0 and 

< then p-value (p-value=0.05), null hypothesis is rejected, so the model contains 

independent variables that have statistically significant effect on the dependant variable. 

In this case, specified model is statistically significant.) 
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4. Estimation of the probability of spending time in intensity care unit before 

death (STATA output) 

 

Logistic regression results 

 
Iteration 0:   log likelihood = -3431.6221 
Iteration 1:   log likelihood = -3251.0502 
Iteration 2:   log likelihood = -3250.5455 
Iteration 3:   log likelihood = -3250.5455 

 
Logistic regression                               Number of obs   =       4961 

                                                  LR chi2(30)     =     362.15 
                                                  Prob > chi2     =     0.0000 

Log likelihood = -3250.5455                        
Pseudo R2       =     0.0528 

 

Independent variable Dependent variable: Spent time in intensity care 
unit before death (N=4,961) 

 
Odds 
Ratio 

S.E. z P>|z| 
[95% CI 
lower 

bound] 

[95% CI 
lower 

bound] 

Intercept 17.31 5.73 8.61 0.000 9.0451 33.1331 

Race/ethnicity (Ref: Non-Latino White) 

Non-Latino Black 1.04 0.09 0.40 0.692 0.8709 1.2315 

Latino White 1.15 0.15 1.07 0.284 0.8897 1.4903 

Other 0.90 0.22 -0.43 0.667 0.5645 1.4421 

Age 0.96 0.00 -12.07 0.000 0.9528 0.9657 

Gender (Ref: Male) 1.00 0.07 0.02 0.987 0.8809 1.1377 

Education level (Ref: Lower than high school level)  

High school level 0.97 0.07 -0.45 0.655 0.8348 1.1202 

Graduate level 1.00 0.08 -0.02 0.987 0.8502 1.1730 

Income quintiles (Ref: 1st quintile) 

2nd quintile 1.09 0.11 0.85 0.397 0.8978 1.3125 

3rd quintile 0.97 0.10 -0.28 0.781 0.7955 1.1876 

4th quintile 0.93 0.10 -0.70 0.487 0.7453 1.1502 

5th quintile 0.86 0.10 -1.30 0.193 0.6837 1.0797 

Living with partner 1.23 0.09 2.71 0.007 1.0581 1.4201 

Number of resident children 1.05 0.06 0.75 0.451 0.9305 1.1761 

Number of difficulties with 
ADLs 

0.99 0.01 -0.85 0.395 0.9736 1.0106 

Illness duration (Ref: Less than a month) 

Less than a year 0.96 0.07 -0.52 0.605 0.8351 1.1107 

More than a year 0.76 0.06 -3.58 0.000 0.6518 0.8824 

Cause of death (Ref: Other) 

Cancer 0.74 0.07 -3.21 0.001 0.6176 0.8903 
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Heart, circulatory and blood 
conditions 

1.65 0.14 6.14 0.000 1.4074 1.9391 

Allergies; hay fever; sinusitis; 
tonsillitis 

1.69 0.18 5.03 0.000 1.3784 2.0780 

Digestive system 1.52 0.18 3.49 0.000 1.2015 1.9211 

Number of health insurance 
plans 

1.04 0.07 0.53 0.595 0.9037 1.1934 

Region (Ref: North-east) 

Midwest 0.85 0.08 -1.76 0.078 0.7026 1.0190 

South 0.98 0.08 -0.27 0.788 0.8261 1.1559 

West 0.85 0.09 -1.59 0.112 0.6906 1.0396 

Wave (Ref: Wave 6) 

Wave 7 1.23 0.14 1.85 0.064 0.9881 1.5337 

Wave 8 1.58 0.18 4.05 0.000 1.2663 1.9713 

Wave 9  1.16 0.13 1.32 0.187 0.9302 1.4488 

Wave 10 1.68 0.19 4.60 0.000 1.3456 2.0898 

Wave 11 1.55 0.19 3.64 0.000 1.2233 1.9568 

Wave 12 1.47 0.17 3.26 0.001 1.1650 1.8475 

 

Source: Author’s analysis of data from the Health and Retirement Study, 2002 - 2014 

Notes: Presented results are from univariate logistic regression analysis. Results are 

presented as odds ratios, indicating percentage odds change for a unit increase in the 

observed variable, holding other variables constant. N denotes sample size. For 

categorical variables, reference category is stated in the row label, otherwise the 

reference is the complementary category. 

Robustness check: Prob > chi2=0.0000 (Chi-square test χ2 of the joint null hypothesis 

(H0) that all of the regression coefficients are equal to zero, i.e. not being significant in 

explaining the variation of the dependant variable. Since probability is very close to 0 and 

< then p-value (p-value=0.05), null hypothesis is rejected, so the model contains 

independent variables that have statistically significant effect on the dependant variable. 

In this case, specified model is statistically significant.) 

 

  



221 
 

Appendix E: Statistical analysis of planning for the end-of-life treatment by 

race and ethnicity 

 

1. Estimation of the probability of discussing end-of-life care (STATA output) 

 

Logistic regression results 

 

Iteration 0:   log likelihood = -4445.2029   
Iteration 1:   log likelihood = -4206.3913   
Iteration 2:   log likelihood = -4205.4911   
Iteration 3:   log likelihood =  -4205.491   

 
Logistic regression                               Number of obs   =       6505 

                                                  LR chi2(31)     =     479.42 
                                                  Prob > chi2     =     0.0000 

Log likelihood =  -4205.491                        
Pseudo R2       =     0.0539 

 

Independent variable Dependent variable:  Respondent ever discussed 
end-of-life care before death (N=6,505) 

 
Odds 
Ratio 

S.E. z P>|z| 
[95% CI 
lower 

bound] 

[95% CI 
lower 

bound] 

Intercept 0.51 0.15 -2.33 0.020 0.2848 0.8977 

Race/ethnicity (Ref: Non-Latino White) 

Non-Latino Black 0.49 0.04 -9.24 0.000 0.4198 0.5688 

Latino White 0.50 0.06 -5.89 0.000 0.3983 0.6309 

Other 0.39 0.08 -4.55 0.000 0.2556 0.5809 

Age 1.00 0.00 -1.22 0.222 0.9906 1.0022 

Gender (Ref: Male) 1.06 0.06 1.00 0.318 0.9464 1.1848 

Education level (Ref: Lower than high school level)  

High school level 1.15 0.08 2.15 0.032 1.0124 1.3087 

Graduate level 1.31 0.09 3.71 0.000 1.1340 1.5024 

Income quintiles (Ref: 1st quintile) 

2nd quintile 1.17 0.10 1.87 0.062 0.9924 1.3816 

3rd quintile 1.12 0.10 1.24 0.214 0.9379 1.3308 

4th quintile 1.29 0.12 2.60 0.009 1.0637 1.5539 

5th quintile 1.17 0.12 1.56 0.120 0.9592 1.4356 

Living with partner 0.82 0.05 -3.03 0.002 0.7183 0.9313 

Number of resident children 1.06 0.06 1.13 0.260 0.9571 1.1762 

Number of difficulties with 
ADLs 1.07 0.01 8.03 0.000 1.0532 1.0891 
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Illness duration (Ref: Less than a month) 

Less than a year 0.98 0.06 -0.24 0.813 0.8661 1.1194 

More than a year 0.92 0.06 -1.30 0.194 0.8057 1.0448 

Cause of death (Ref: Other) 

Cancer 1.78 0.14 7.14 0.000 1.5205 2.0882 

Heart, circulatory and blood 
conditions 1.38 0.10 4.64 0.000 1.2045 1.5806 

Allergies; hay fever; sinusitis; 
tonsillitis 1.55 0.14 4.72 0.000 1.2906 1.8550 

Digestive system 1.49 0.16 3.63 0.000 1.2005 1.8436 

Medicare FFS /Medicare 
HMO 1.12 0.05 2.59 0.009 1.0274 1.2144 

Number of health insurance 
plans 1.06 0.07 0.94 0.347 0.9355 1.2084 

Region (Ref: North-east) 

Midwest 1.26 0.11 2.77 0.006 1.0706 1.4876 

South 0.96 0.07 -0.49 0.626 0.8307 1.1182 

West 1.23 0.11 2.26 0.024 1.0278 1.4761 

Wave (Ref: Wave 6) 

Wave 7 1.26 0.12 2.51 0.012 1.0530 1.5194 

Wave 8 1.48 0.14 4.12 0.000 1.2267 1.7767 

Wave 9  1.58 0.15 4.84 0.000 1.3146 1.9064 

Wave 10 1.76 0.17 5.89 0.000 1.4607 2.1312 

Wave 11 1.71 0.17 5.30 0.000 1.4032 2.0886 

Wave 12 1.54 0.15 4.35 0.000 1.2667 1.8657 

 

Source: Author’s analysis of data from the Health and Retirement Study, 2002 - 2014 

Notes: Presented results are from univariate logistic regression analysis. Results are 

presented as odds ratios, indicating percentage odds change for a unit increase in the 

observed variable, holding other variables constant. N denotes sample size. For 

categorical variables, reference category is stated in the row label, otherwise the 

reference is the complementary category. 

Robustness check: Prob > chi2=0.0000 (Chi-square test χ2 of the joint null hypothesis 

(H0) that all of the regression coefficients are equal to zero, i.e. not being significant in 

explaining the variation of the dependant variable. Since probability is very close to 0 and 

< then p-value (p-value=0.05), null hypothesis is rejected, so the model contains 

independent variables that have statistically significant effect on the dependant variable. 

In this case, specified model is statistically significant.) 
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2. Estimation of the probability of having end-of-life care legal arrangements 

(STATA output) 

 

Logistic regression results 

Iteration 0:   log likelihood =  -4453.922   
Iteration 1:   log likelihood = -3776.2138   
Iteration 2:   log likelihood = -3771.3771   
Iteration 3:   log likelihood = -3771.3692   
Iteration 4:   log likelihood = -3771.3692   
 

Logistic regression                               Number of obs   =       6544 
                                                  LR chi2(31)     =    1365.11 
                                                  Prob > chi2     =     0.0000 

Log likelihood = -3771.3692                        
Pseudo R2       =     0.1532  

 

Independent variable Dependent variable:  Respondent had end-of-life 
legal care arrangements (N=6,544) 

 
Odds 
Ratio 

S.E. z P>|z| 
[95% CI 
lower 

bound] 

[95% CI 
lower 

bound] 

Intercept 0.04 0.01 -10.57 0.000 0.0189 0.0653 

Race/ethnicity (Ref: Non-Latino White) 

Non-Latino Black 0.36 0.03 -12.33 0.000 0.3088 0.4262 

Latino White 0.35 0.04 -8.79 0.000 0.2757 0.4411 

Other 0.60 0.10 -2.94 0.003 0.4323 0.8452 

Age 1.03 0.00 8.31 0.000 1.0203 1.0330 

Gender (Ref: Male) 1.00 0.06 0.00 0.996 0.8860 1.1281 

Education level (Ref: Lower than high school level)  

High school level 1.26 0.09 3.36 0.001 1.1025 1.4487 

Graduate level 1.67 0.13 6.67 0.000 1.4365 1.9415 

Income quintiles (Ref: 1st quintile) 

2nd quintile 1.45 0.13 4.15 0.000 1.2179 1.7324 

3rd quintile 1.83 0.18 6.28 0.000 1.5172 2.2148 

4th quintile 2.00 0.21 6.66 0.000 1.6320 2.4559 

5th quintile 2.29 0.26 7.42 0.000 1.8414 2.8547 

Living with partner 0.40 0.03 -12.40 0.000 0.3496 0.4658 

Number of resident children 0.83 0.05 -3.21 0.001 0.7411 0.9300 

Number of difficulties with 
ADLs 

1.10 0.01 9.91 0.000 1.0759 1.1154 

Illness duration (Ref: Less than a month) 

Less than a year 1.19 0.08 2.51 0.012 1.0398 1.3722 

More than a year 1.05 0.07 0.63 0.530 0.9103 1.2004 
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Cause of death (Ref: Other) 

Cancer 1.18 0.10 1.92 0.054 0.9970 1.4002 

Heart, circulatory and blood 
conditions 

0.96 0.07 -0.50 0.617 0.8306 1.1164 

Allergies; hay fever; sinusitis; 
tonsillitis 

1.00 0.10 -0.05 0.962 0.8200 1.2082 

Digestive system 1.09 0.13 0.77 0.443 0.8688 1.3795 

Medicare FFS /Medicare 
HMO 

1.30 0.06 5.66 0.000 1.1878 1.4254 

Number of health insurance 
plans 

1.17 0.08 2.20 0.028 1.0167 1.3368 

Region (Ref: North-east) 

Midwest 1.52 0.14 4.68 0.000 1.2772 1.8171 

South 0.95 0.08 -0.67 0.503 0.8096 1.1092 

West 1.47 0.15 3.89 0.000 1.2110 1.7882 

Wave (Ref: Wave 6) 

Wave 7 1.28 0.13 2.49 0.013 1.0540 1.5573 

Wave 8 1.52 0.15 4.17 0.000 1.2481 1.8497 

Wave 9  1.75 0.18 5.52 0.000 1.4347 2.1339 

Wave 10 2.28 0.24 7.91 0.000 1.8582 2.7948 

Wave 11 1.74 0.19 5.11 0.000 1.4045 2.1435 

Wave 12 1.89 0.20 5.99 0.000 1.5351 2.3282 

 

Source: Author’s analysis of data from the Health and Retirement Study, 2002 - 2014 

Notes: Presented results are from univariate logistic regression analysis. Results are 

presented as odds ratios, indicating percentage odds change for a unit increase in the 

observed variable, holding other variables constant. N denotes sample size. For 

categorical variables, reference category is stated in the row label, otherwise the 

reference is the complementary category. 

Robustness check: Prob > chi2=0.0000 (Chi-square test χ2 of the joint null hypothesis 

(H0) that all of the regression coefficients are equal to zero, i.e. not being significant in 

explaining the variation of the dependant variable. Since probability is very close to 0 and 

< then p-value (p-value=0.05), null hypothesis is rejected, so the model contains 

independent variables that have statistically significant effect on the dependant variable. 

In this case, specified model is statistically significant.) 
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3. Estimation of the probability withholding treatment at the end-of-life (STATA 

output) 

 

Logistic regression results 

Iteration 0:   log likelihood = -1912.3341   
Iteration 1:   log likelihood = -1844.2872   
Iteration 2:   log likelihood = -1844.1519   
Iteration 3:   log likelihood = -1844.1519   
 

Logistic regression                               Number of obs   =       2838 
                                                  LR chi2(31)     =     136.36 
                                                  Prob > chi2     =     0.0000 

Log likelihood = -1844.1519                        
Pseudo R2       =     0.0357 

 

Independent variable Dependent variable:  Did last decisions involve 
withholding any treatment? (N=2,838) 

 
Odds 
Ratio 

S.E. z P>|z| 
[95% CI 
lower 

bound] 

[95% CI 
lower 

bound] 

Intercept 0.85 0.39 -0.36 0.719 0.3413 2.0982 

Race/ethnicity (Ref: Non-Latino White) 

Non-Latino Black 0.52 0.06 -5.40 0.000 0.4150 0.6628 

Latino White 0.46 0.08 -4.39 0.000 0.3264 0.6515 

Other 0.70 0.27 -0.93 0.351 0.3345 1.4748 

Age 1.00 0.00 0.79 0.428 0.9947 1.0127 

Gender (Ref: Male) 0.99 0.09 -0.12 0.904 0.8334 1.1747 

Education level (Ref: Lower than high school level)  

High school level 0.99 0.10 -0.11 0.914 0.8120 1.2049 

Graduate level 1.14 0.12 1.17 0.241 0.9174 1.4088 

Income quintiles (Ref: 1st quintile) 

2nd quintile 1.22 0.16 1.57 0.115 0.9520 1.5703 

3rd quintile 1.23 0.17 1.56 0.120 0.9473 1.6028 

4th quintile 1.54 0.22 2.99 0.003 1.1607 2.0482 

5th quintile 1.40 0.22 2.15 0.032 1.0297 1.9076 

Living with partner 0.83 0.08 -1.85 0.064 0.6800 1.0110 

Number of resident children 0.86 0.07 -1.79 0.074 0.7305 1.0144 

Number of difficulties with 
ADLs 

1.01 0.01 0.98 0.328 0.9876 1.0380 

Illness duration (Ref: Less than a month) 

Less than a year 0.94 0.09 -0.66 0.511 0.7783 1.1329 

More than a year 0.99 0.10 -0.13 0.895 0.8042 1.2098 

Cause of death (Ref: Other) 

Cancer 0.94 0.11 -0.48 0.628 0.7460 1.1936 
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Heart, circulatory and blood 
conditions 

1.01 0.11 0.13 0.895 0.8211 1.2532 

Allergies; hay fever; sinusitis; 
tonsillitis 

1.18 0.16 1.21 0.227 0.9014 1.5486 

Digestive system 1.04 0.16 0.28 0.781 0.7733 1.4079 

Medicare FFS /Medicare 
HMO 

1.20 0.08 2.82 0.005 1.0577 1.3663 

Number of health insurance 
plans 

1.09 0.11 0.89 0.371 0.9003 1.3251 

Region (Ref: North-east) 

Midwest 1.01 0.13 0.05 0.962 0.7878 1.2845 

South 0.85 0.10 -1.44 0.150 0.6776 1.0614 

West 1.24 0.17 1.52 0.129 0.9406 1.6225 

Wave (Ref: Wave 6) 

Wave 7 1.02 0.15 0.15 0.882 0.7611 1.3742 

Wave 8 0.93 0.14 -0.48 0.629 0.6907 1.2508 

Wave 9  0.90 0.13 -0.69 0.488 0.6737 1.2076 

Wave 10 0.80 0.12 -1.52 0.128 0.5993 1.0667 

Wave 11 0.82 0.13 -1.30 0.192 0.6015 1.1077 

Wave 12 0.74 0.11 -2.01 0.044 0.5489 0.9925 

 

Source: Author’s analysis of data from the Health and Retirement Study, 2002 - 2014 

Notes: Presented results are from univariate logistic regression analysis. Results are 

presented as odds ratios, indicating percentage odds change for a unit increase in the 

observed variable, holding other variables constant. N denotes sample size. For 

categorical variables, reference category is stated in the row label, otherwise the 

reference is the complementary category. 

Robustness check: Prob > chi2=0.0000 (Chi-square test χ2 of the joint null hypothesis 

(H0) that all of the regression coefficients are equal to zero, i.e. not being significant in 

explaining the variation of the dependant variable. Since probability is very close to 0 

and < then p-value (p-value=0.05), null hypothesis is rejected, so the model contains 

independent variables that have statistically significant effect on the dependant variable. 

In this case, specified model is statistically significant.) 
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4. Estimation of the probability to express a desire to have any treatment 

withheld (STATA output) 

 

Logistic regression results 

 

Iteration 0:   log likelihood =   -1521.75   
Iteration 1:   log likelihood = -1466.0698   
Iteration 2:   log likelihood =  -1464.076   
Iteration 3:   log likelihood = -1464.0753   
Iteration 4:   log likelihood = -1464.0753   

 
Logistic regression                               Number of obs   =       2916 

                                                  LR chi2(31)     =     115.35 
                                                  Prob > chi2     =     0.0000 

Log likelihood = -1464.0753                        
Pseudo R2       =     0.0379 

 

Independent variable Dependent variable:  Respondent expressed a 
desire to have any treatment withheld (N=2,916) 

 
Odds 
Ratio 

S.E. z P>|z| 
[95% CI 
lower 

bound] 

[95% CI 
lower 

bound] 

Intercept 1.82 1.02 1.07 0.286 0.6054 5.4789 

Race/ethnicity (Ref: Non-Latino White) 

Non-Latino Black 0.37 0.06 -5.89 0.000 0.2675 0.5167 

Latino White 0.52 0.14 -2.37 0.018 0.3018 0.8929 

Other 0.48 0.21 -1.67 0.094 0.2060 1.1323 

Age 1.01 0.01 1.40 0.160 0.9969 1.0192 

Gender (Ref: Male) 1.07 0.11 0.63 0.526 0.8704 1.3120 

Education level (Ref: Lower than high school level)  

High school level 0.94 0.11 -0.51 0.607 0.7417 1.1909 

Graduate level 0.96 0.12 -0.36 0.718 0.7445 1.2251 

Income quintiles (Ref: 1st quintile) 

2nd quintile 1.18 0.19 0.99 0.322 0.8527 1.6231 

3rd quintile 1.29 0.22 1.49 0.137 0.9226 1.7993 

4th quintile 1.30 0.23 1.45 0.146 0.9129 1.8446 

5th quintile 1.42 0.27 1.85 0.064 0.9798 2.0587 

Living with partner 0.75 0.09 -2.38 0.017 0.5893 0.9502 

Number of resident children 0.91 0.09 -0.92 0.359 0.7417 1.1143 

Number of difficulties with 
ADLs 

1.04 0.02 2.87 0.004 1.0139 1.0759 

Illness duration (Ref: Less than a month) 

Less than a year 1.28 0.15 2.06 0.040 1.0116 1.6187 

More than a year 1.18 0.14 1.42 0.155 0.9391 1.4840 



228 
 

Cause of death (Ref: Other) 

Cancer 1.08 0.15 0.54 0.592 0.8178 1.4227 

Heart, circulatory and blood 
conditions 

1.25 0.16 1.75 0.080 0.9742 1.5959 

Allergies; hay fever; sinusitis; 
tonsillitis 

1.08 0.17 0.50 0.616 0.7930 1.4792 

Digestive system 1.25 0.25 1.12 0.264 0.8460 1.8425 

Medicare FFS /Medicare 
HMO 

0.95 0.07 -0.72 0.470 0.8218 1.0948 

Number of health insurance 
plans 

0.89 0.10 -0.96 0.339 0.7115 1.1243 

Region (Ref: North-east) 

Midwest 0.65 0.10 -2.92 0.004 0.4835 0.8669 

South 0.76 0.11 -1.94 0.053 0.5714 1.0034 

West 1.07 0.18 0.43 0.671 0.7710 1.4983 

Wave (Ref: Wave 6) 

Wave 7 1.19 0.22 0.93 0.354 0.8274 1.6985 

Wave 8 1.34 0.25 1.60 0.110 0.9360 1.9187 

Wave 9  1.08 0.19 0.43 0.664 0.7622 1.5319 

Wave 10 0.78 0.13 -1.45 0.146 0.5595 1.0902 

Wave 11 0.97 0.18 -0.15 0.881 0.6774 1.3966 

Wave 12 0.86 0.15 -0.87 0.382 0.6042 1.2128 

 

Source: Author’s analysis of data from the Health and Retirement Study, 2002 - 2014 

Notes: Presented results are from univariate logistic regression analysis. Results are 

presented as odds ratios, indicating percentage odds change for a unit increase in the 

observed variable, holding other variables constant. N denotes sample size. For 

categorical variables, reference category is stated in the row label, otherwise the 

reference is the complementary category. 

Robustness check: Prob > chi2=0.0000 (Chi-square test χ2 of the joint null hypothesis 

(H0) that all of the regression coefficients are equal to zero, i.e. not being significant in 

explaining the variation of the dependant variable. Since probability is very close to 0 and 

< then p-value (p-value=0.05), null hypothesis is rejected, so the model contains 

independent variables that have statistically significant effect on the dependant variable. 

In this case, specified model is statistically significant.) 
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5. Estimation of the probability to express a desire to receive all care possible 

(STATA output) 

 

Logistic regression results 

 
Iteration 0:   log likelihood = -640.12821   
Iteration 1:   log likelihood = -565.99188   
Iteration 2:   log likelihood = -549.40578   
Iteration 3:   log likelihood = -549.02745   
Iteration 4:   log likelihood = -549.02624   
Iteration 5:   log likelihood = -549.02624   
 

Logistic regression                               Number of obs   =       2971 
                                                  LR chi2(31)     =     182.20 
                                                  Prob > chi2     =     0.0000 

Log likelihood = -549.02624                        
Pseudo R2       =     0.1423 

 

Independent variable Dependent variable:  Respondent expressed a 
desire to receive all care possible under 

circumstances in order to prolong life (N=2,971) 

 
Odds 
Ratio 

S.E. z P>|z| 
[95% CI 
lower 

bound] 

[95% CI 
lower 

bound] 

Intercept 0.12 0.13 -1.99 0.047 0.0151 0.9722 

Race/ethnicity (Ref: Non-Latino White) 

Non-Latino Black 5.50 1.22 7.68 0.000 3.5579 8.4920 

Latino White 2.57 0.99 2.44 0.015 1.2044 5.4653 

Other 3.15 1.78 2.03 0.042 1.0403 9.5387 

Age 0.98 0.01 -2.33 0.020 0.9589 0.9964 

Gender (Ref: Male) 1.06 0.20 0.31 0.759 0.7287 1.5430 

Education level (Ref: Lower than high school level)  

High school level 0.94 0.20 -0.27 0.787 0.6270 1.4239 

Graduate level 0.63 0.15 -1.95 0.051 0.3925 1.0019 

Income quintiles (Ref: 1st quintile) 

2nd quintile 0.66 0.18 -1.51 0.131 0.3830 1.1325 

3rd quintile 0.42 0.13 -2.81 0.005 0.2308 0.7695 

4th quintile 0.41 0.13 -2.72 0.007 0.2175 0.7812 

5th quintile 0.44 0.15 -2.44 0.015 0.2256 0.8508 

Living with partner 2.25 0.54 3.41 0.001 1.4128 3.5898 

Number of resident children 1.54 0.24 2.74 0.006 1.1309 2.0965 

Number of difficulties with 
ADLs 

0.97 0.03 -1.26 0.207 0.9155 1.0193 

Illness duration (Ref: Less than a month) 
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Less than a year 0.98 0.22 -0.07 0.943 0.6357 1.5241 

More than a year 1.28 0.26 1.22 0.223 0.8600 1.9083 

Cause of death (Ref: Other) 

Cancer 1.02 0.26 0.08 0.939 0.6176 1.6842 

Heart, circulatory and blood 
conditions 

0.90 0.22 -0.43 0.665 0.5620 1.4441 

Allergies; hay fever; sinusitis; 
tonsillitis 

0.86 0.27 -0.49 0.623 0.4664 1.5786 

Digestive system 1.59 0.50 1.47 0.141 0.8571 2.9526 

Medicare FFS /Medicare 
HMO 

0.88 0.12 -0.96 0.335 0.6722 1.1447 

Number of health insurance 
plans 

1.15 0.23 0.70 0.485 0.7804 1.6869 

Region (Ref: North-east) 

Midwest 0.90 0.24 -0.39 0.696 0.5398 1.5095 

South 0.85 0.21 -0.65 0.514 0.5280 1.3765 

West 0.67 0.20 -1.30 0.194 0.3707 1.2224 

Wave (Ref: Wave 6) 

Wave 7 4.79 2.49 3.02 0.003 1.7309 13.2750 

Wave 8 3.35 1.74 2.32 0.020 1.2052 9.2982 

Wave 9  5.23 2.68 3.23 0.001 1.9134 14.2877 

Wave 10 5.55 2.79 3.41 0.001 2.0720 14.8452 

Wave 11 7.33 3.70 3.94 0.000 2.7217 19.7264 

Wave 12 6.13 3.10 3.58 0.000 2.2719 16.5420 

 

Source: Author’s analysis of data from the Health and Retirement Study, 2002 - 2014 

Notes: Presented results are from univariate logistic regression analysis. Results are 

presented as odds ratios, indicating percentage odds change for a unit increase in the 

observed variable, holding other variables constant. N denotes sample size. For 

categorical variables, reference category is stated in the row label, otherwise the 

reference is the complementary category. 

Robustness check: Prob > chi2=0.0000 (Chi-square test χ2 of the joint null hypothesis 

(H0) that all of the regression coefficients are equal to zero, i.e. not being significant in 

explaining the variation of the dependant variable. Since probability is very close to 0 and 

< then p-value (p-value=0.05), null hypothesis is rejected, so the model contains 

independent variables that have statistically significant effect on the dependant variable. 

In this case, specified model is statistically significant.) 


