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ABSTRACT 

	  
The end of a person’s life is important. Sacred, even. But, more and more the end 

of life is also expensive--very expensive--for patients and for the taxpayer. According to 

the Dartmouth Atlas of Health Care, “patients with chronic illness in their last two years 

of life account for about 32% of total Medicare spending.” As a result, there is a critical 

need to better understand effective solutions for reducing those costs. This paper focuses 

on the effect of living wills on total medical expenditures and utilization of heroic 

medical interventions at end-of-life. 

Using data pooled from the 2002 - 2008 exit surveys of the Health and Retirement 

Study, this paper uses logistic, regression and simulation models to evaluate the cost and 

care effects of three different types of living wills – those that call for comfort care only, 

those that call for limited care in certain situations, and those that call for receiving all 

care possible at end of life.  

The findings of this analysis indicate that patient preferences as expressed through 

living wills do, in fact, influence end-of-life medical expenditures as well as utilization of 

certain types of heroic end-of-life care.  Of those patients who faced health care decisions 

in the final days of life, individuals who had living wills to limit care in some way had 

significantly lower total medical expenditures in the last two years of life, ranging from 

$2,730 (7%) (limited care or withheld treatments) to $8,285 (21%) (comfort care only) 

lower than their counterparts who did not have a living will. Conversely, those with 
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living wills to receive all care possible had drastically ($24,171) (60%) higher end-of-life 

costs, as well as a 37 percent higher probability of utilizing life support, compared with 

those who had no living will.  
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INTRODUCTION AND MOTIVATION OF STUDY 
	  

Thanks to technological advances and medical breakthroughs, Americans are 

living longer. Life expectancy at birth in the U.S. is nearly 78 years, according to the 

most recent report from the Centers for Disease Control and Prevention. However, death 

is still a certainty and end-of-life care is expensive--very expensive--for patients and for 

taxpayers. According to the Dartmouth Atlas of Health Care, “patients with chronic 

illness in their last two years of life account for about 32% of total Medicare spending, 

with much of it going toward physician and hospital fees associated with repeated 

hospitalizations.” 

Separate from costs, end-of-life care is also held sacred – rife not only with 

emotion, but also plagued by a lack of information and, in some cases, actively proffered 

misinformation. Research indicates that a significant number of Americans 

“misunderstand options in end-of-life care” (Silveira). This misunderstanding is only 

further exacerbated by media headlines such as “The Case for Killing Granny,” and 

polarizing rhetoric. A cursory review of recent public discourse about end-of-life 

planning yields words like “death panels,” “government-encouraged euthanasia,” “Terri 

Schiavo,” and the list goes on. Indeed, a constructive dialogue on this topic is hard to 

find. Further, when well-intentioned conversation does take place, there is too often a 

conflating of end-of-life planning with other, more controversial concepts such as 

assisted suicide and euthanasia, further obfuscating the issue at hand.  

The tension between the visceral reactions to and vicious manipulations of end-

of-life discussions and the serious fiscal implications of end-of-life care as it stands 

today, together with the collective unwillingness to address this issue head on, have made 
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it difficult to even broach discussion of solutions to what is a significant source of angst 

for both families and public payers. The result is a contentious issue and a chasm of 

effective public policy in this space.  

Federal legislative efforts to help bridge this chasm began in earnest in the early 

1990s, with passage of the Patient Self-Determination Act, which “require[d] all health 

care agencies to recognize the living will and durable power of attorney for health care.”  

Providing information to patients about end-of-life rights also became required under this 

law, in order for health facilities to received Medicare and Medicaid reimbursements. Of 

note, while this legislation applied to most health care institutions, such as nursing homes 

and hospitals, it did not apply to individual doctors. Later that decade, the Institute of 

Medicine issued a clarion call for greater attention to end-of-life issues when it released 

its report “Approaching Death: Improving Care at the End of Life,” which identified 

“important gaps in scientific knowledge about the end of life,” and called for 

“strengthen[ed] accountability for the quality of care at the end of life, [as well as] better 

data and tools for evaluating the outcomes important to patients and families.”  

In 2003, as part of the Medicare Modernization Act, end-of-life consultations with 

a doctor became a covered benefit for Medicare patients. Most recently, during the heath 

care reform debate in 2009, the Patient Protection and Affordable Care Act (PPACA) 

included a provision for this same benefit to be included as part of the annual Medicare 

wellness exam. Despite the fact that this proposed change made no substantive alterations 

to what end-of-life planning would actually be offered to Medicare patients, the public 

controversy surrounding the provision, driven by misinformation and fear mongering, 
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resulted in the change being left out of the final bill. Ultimately, however, the provision 

was enacted separately from PPACA in late 2010 via a Medicare regulation. 

Few and far between, these legislative and regulatory efforts to encourage end-of-

life planning are likely sparse as a result of absent political will to take on this lightning 

rod of an issue. However, the lack of consensus in the literature regarding the efficacy of 

end-of-life planning in achieving patient-centered outcomes and reducing medical 

expenditures provides no clear motivation for action either. For example, on the one 

hand, studies such as a 2009 article in the Archives of Internal Medicine show that 

patients who reported having had conversations with their doctors regarding end-of-life 

plans had $1,041, or 36 percent, lower health care costs in the last week of life, compared 

with those did not have such a conversation. Yet, other research, such as that from the 

Dartmouth Atlas of Health Care, shows that “among the patients who indicated that they 

preferred to die at home, the majority -- 55% -- actually died in the 

hospital…suggest[ing] that patients often prefer a more conservative pattern of end-of-

life care than they actually receive -- and that a patient’s wishes can be less influential 

than the practice patterns at the hospital where care is delivered.” 

It is possible that the disparity in the literature is due to different definitions of 

end-of-life planning, which may include anything ranging from a conversation with a 

loved one to the appointment of a durable power of attorney for health care. It is plausible 

that different types of end-of-life preparations have varying effects in influencing actual 

end-of-life care received and the associated end-of-life costs. As such, further 

investigation into the efficacy of specific types of end-of-life plans, such as living wills, 

is needed.  



	  
	  

4	  

This paper will seek to help fill this research gap through investigation of 

different types of end-of-life planning and their association with total expenditures for 

end-of-life health care as well as utilization of certain types of heroic end-of-life medical 

interventions. Based on the current health care policy landscape and the lack of research 

at the nexus of end-of-life planning and end-of-life costs, I anticipate that this paper will 

not only contribute new and needed understanding in this burgeoning area of inquiry, but 

also possibly yield actionable policy insights that can inform ethical and effective 

programs or processes to reduce end-of-life health care costs. 
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LITERATURE REVIEW  

A review of the literature shows that end-of-life care and associated costs are a 

topic of growing interest and examination in recent years. As America’s Baby Boomer 

generation enters retirement, the unsustainable trajectory of entitlement spending has 

catalyzed deeper probing of cost-drivers and the connection between cost and quality. 

However, this area remains a relatively nascent field of inquiry. Of note, a review of the 

literature also shows that there are few papers that have utilized the Health and 

Retirement Study (HRS) data – the data set that is used as the basis of this paper – for the 

purposes of looking at end-of-life questions. Further emphasizing the short history of this 

field of research, the collection of data for the HRS only began in 1992, less than two 

decades ago.  

 While there is a robust body of research showing that Americans spend far more on 

health care in the last years of life, the challenge of how to effectively reduce those costs 

remains largely unexplored via quantitative analysis. We know a few critical things from 

the literature, however. First, we know that, on the whole, high intensity care at end-of 

life is not what Americans want, and we know that high intensity care is associated with 

higher costs – not only financially, but also physically and emotionally. What remains 

unclear and where there continues to be some disagreement in the literature is regarding 

the association between patient end-of-life preferences and health care utilization. This 

discord is likely due in part to the fact that the ways in which patients have actually 

expressed their end-of-life preferences are often left undefined in the research. Further, 

the effect of patient preferences is most often discussed in terms of care received, rather 

than costs incurred and the literature rarely makes the direct connection between 
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preferences to costs. Finally, there is a near absence of research that looks at the effects of 

specific types of end-of-life preparations on end-of-life care and costs. For example, this 

literature review did not reveal any other study that examines the effects of different 

types of living wills on total end-of-life health care expenditures.  

 According to research from the Dartmouth Atlas of Health Care, “more than 80 

percent of patients say that they wish to avoid hospitalization and intensive care during 

the terminal phase of illness, but those wishes are often overridden by other factors.” 

Specifically, in a recent analysis of end-of-life care for cancer patients with poor 

prognoses, Goodman, Fisher, Chang, Morden, Jacobson, Murray and Miesfeldt, found 

“that many hospitals and physicians aggressively treat patients with curative attempts 

they may not want, at the expense of improving the quality of their last weeks and 

months.”  

 However, another recent article, by Silveira, Kim and Langa, showed that when 

looking specifically at patients who had advanced directives, individuals were found to 

receive “care that was strongly associated with their preferences.” Among those with 

living wills, the study found that “83.2 percent of subjects who requested limited care and 

97.1 percent of subjects who requested comfort care received care consistent with their 

preferences.” Similarly, a study by Teno, Gruneir, Schwartz, Nanda and Wetle found that 

having an advance directive was associated with greater odds of using hospice and dying 

in a non-hospital setting. This study also showed that having an advance directive was 

associated with lower odds of utilizing heroic end-of-life care such as feeding tubes or 

respirators in the last month of life.  

 A survey by Barnato, Anthony, Skinner Gallagher and Fisher provides additional 
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insights into patients’ end-of-life care preferences and how they differ by race and 

ethnicity. Their survey revealed a “greater preference for intensive treatment near the end 

of life among minority elders,” with both blacks and Hispanics having significantly 

higher odds of preferring to die in a hospital and significantly lower odds of wanting to 

use palliative therapies that could potentially shorten their lives. Overall, however, this 

survey showed that “most Medicare beneficiaries in all race/ethnic groups prefer not to 

die in the hospital, to receive life-prolonging drugs that make them feel worse all the 

time, or to receive mechanical ventilation.” These findings echo similar findings by Teno, 

Mor, Ward, Roy, Clarridge, Wennberg and Fisher, demonstrating that blacks and those in 

non-rural areas are more likely to receive high-intensity care at end of life.  

 Though not in the realm of end-of-life care, another survey looked at the connection 

between patients’ preferences and resource use. Conducted by Anthony, Herndon, 

Gallagher, Barnato, Bynum, Gottlieb, Fisher and Skinner, this survey focused on use of 

primary and specialty care, and found that “patients’ preferences are associated with 

individual use of health care services…[though] they contribute little to regional usage 

patterns.” Additionally, a survey of Medicare patients by Barnato, Herndon, Anthony, 

Gallagher, Skinner, Bynum and Fisher, looking at whether or not there was an association 

between patient preferences for end-of-life care and the intensity of treatment actually 

received, showed no differences in spending based on end-of-life preferences and 

concluded that “differences in [end-of-life] preferences are unlikely to explain regional 

variations in EOL spending.” 

 Results from Coping with Cancer, “a longitudinal multi-institutional study of 627 

patients with advanced cancer,” published by Zhang, Wright, Huskamp, Nilsson, M. 
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Maciejewski, Earle, Block, P. Maciejewski and Prigerson, in the Archives of Internal 

Medicine, showed that patients who had conversations with their doctors about end-of-

life care had “significantly lower health care costs in the their final week of life.” Patients 

who had these end-of-life conversations had $1,041, or 36 percent, lower health care 

costs in the last week of life, compared with those who did not have such a conversation. 

Further, the study found that those with higher health care costs in the final week of life 

were more likely to report “worse quality of death.”  

 A complicating factor for all of this research is an underlying lack of knowledge 

and understanding of advance directives amongst the American population. According to 

a cross-sectional survey by Silveira, DiPiero, Gerrity and Feudtner, only 69 percent of 

respondents correctly understood end-of-life options and rights as they pertained to 

refusal of treatment and only 46 percent as they pertained to withdrawal of treatment. 

Further, and perhaps most frighteningly, having authored an advance directive was not 

associated with better knowledge or understanding of options for end-of-life care. 

Though this study was limited to university-affiliated clinics in Oregon, and not 

nationally-representative, it sheds light on a possible knowledge gap that may not only be 

biasing survey-based studies regarding end-of-life, but also affecting the actual end-of-

life plans made by patients and their proxies.  

 Beyond the limitations presented by the lack of depth and consensus in this area of 

research, there are several other limitations worth mentioning here. Overall, there is a 

high prevalence of survey-based research in this field, which introduces inherent 

limitations such as self-reporting bias, use of hypothetical situations, and the afore 

mentioned knowledge gap. This warrants further investigation and presents the need for 
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increased use of longitudinal data. Additionally, many studies, particularly those looking 

at end-of-life costs, focus on specific subsets of patients by disease, with frequent focus 

on cancer. There is a need for additional research on end-of-life planning and cost issues 

within other leading chronic illnesses, as well as the full population.  

 



	  
	  

10	  

CONCEPTUAL FRAMEWORK AND HYPOTHESIES 
	  

Given the heightened public attention to end-of-life care in recent years, as well as 

the growing sense of urgency to contain the associated costs, further inquiry into the 

relationship between end-of-life preparations and end-of-life costs is warranted. The 

theoretical model for this paper is the same as that which is has percolated up to the 

federal level and has been included in national health care legislation, such as the recent 

Patient Protection and Affordable Care Act: that deliberately preparing for end-of-life 

care, and proactively addressing end-of-life issues and wishes through vehicles such as 

living wills, affects end-of life health care choices and end-of-life costs.  

There are many different approaches to end-of-life planning, and the nature of 

end-of-life wishes varies widely. End-of-life costs may either increase or decrease as a 

result. The end-of-life preparations focused on in this study are written end-of-life 

instructions, known as living wills. Durable powers of attorney for health care were also 

evaluated, but as a secondary consideration.  

Even amongst those with living wills, there is great variance. Some request 

comfort care only, so that they may live out their final days with minimal pain and 

perhaps a better quality of life. On the other end of the spectrum, some individuals want 

to receive all care possible, under any circumstances, in order to prolong their lives. A 

vast array of different types of end-of-life wishes, calling for limited care in certain 

situations or the withholding of certain types of treatments and interventions, exist in 

between. We assume that, depending on the nature of the wishes expressed in these living 

wills, the quantity of health care utilized and the total end-of-life health care expenditures 

can either increase or decrease.  
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It is within this context that several different models were used to estimate the 

effect of different types of living wills on health care utilization and total end-of-life 

health care expenditures. Standard OLS regression is used to determine whether or not 

there are statistically significant differences between those with different types of living 

wills and those without a living will. Logistic models are used to predict the likelihood 

that certain heroic end-of-life medical interventions will be used based on an individual’s 

living will status. Also, simulation models are used to predict the estimated mean total 

expenditures for end-of-life health care as well as the odds of utilizing certain kinds of 

end-of-life care, for the full U.S. population. For all of these models, total expenditures 

for end-of-life health care are defined as all dollars spent on medical care during the last 

two years of life, excluding health care premiums.  

These models will test a two-part hypothesis. First, that having living wills with 

preferences for limited care or comfort care only will reduce both end-of-life health care 

expenditures and utilization of heroic, end-of-life medical interventions when compared 

with those who do not have a living will. Second, that having living wills with 

preferences for receiving all care possible will increase both end-of-life health care 

expenditures and utilization of heroic, end-of-life medical interventions, compared with 

individuals who do not have a living will. This hypothesis is based on the assumption that 

patient preferences, as outlined in legal documents such as living wills, do have their 

intended effect of preserving the patient’s autonomy even when decision-making capacity 

is compromised or lost -- meaning that the care patients ultimately receive and the 

associated end-of-life medical expenditures reflect the patient’s wishes.  
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Given the contradictory literature regarding the influence of patient preferences, it 

is unclear if this hypothesis will hold. On the one hand, there are some studies that 

indicate nominal to no influence of patient preferences in affecting physician behavior 

and actual care received. And, in the pubic domain, the recent and effective use of the 

“death panel” characterization of end-of-life planning hints at an underlying fear – 

whether real or unfounded – amongst the American public that their end-of-life wishes 

will not be followed. On the other hand, different research shows that advance directives 

do affect end-of life outcomes by effectively putting end-of-life care decisions in the 

hands of the patients and their families. This paper aims to help put a finer point on this 

debate – by looking specifically at living wills – and take a meaningful step towards 

resolving it.  

 

	  

	  



	  
	  

13	  

DATA 
	  

The Health and Retirement Study (HRS) data set is “a longitudinal study of 

health, retirement, and aging sponsored by the National Institute on Aging and the Social 

Security Administration.” Conducted biennially, HRS data is at the person household 

level, drawn from “unique and in-depth interviews with a nationally representative 

sample of adults over the age of 50,” and includes information “about income, work, 

assets, pension plans, health insurance, disability, physical health and functioning, 

cognitive functioning, and health care expenditures.” 

For this study, HRS exit surveys, conducted following the death of the respondent 

via a proxy, were pooled from the following years: 2002, 2004, 2006, and 2008. 

Specifically, variables from the Demographics (Section B), Physical Health (Section C), 

Cognition (Section D), Functional Limitations (Section G), Health Services and 

Insurance (Section N), and Wills and Life Insurance (Section T) sections of the exit 

survey, as well the Cross-Wave Tracker file, are used in this analysis.  

Since the HRS data only has the out-of-pocket expenditures for medical care for 

the last two years of the patient’s life, the Household Component of the Medical 

Expenditure Panel Survey (MEPS) was also used to estimate the end-of-life total medical 

expenditures for each death in HRS. MEPS is a stratified and clustered random sample of 

U.S. households and is weighted to create a nationally representative sample of the non-

institutionalized population. MEPS data from years 2005-2008, with 132,136 person-year 

observations was used in this analysis. In MEPS, OLS was used to regress total medical 

expenditures on out-of-pocket expenditures, controlling for death, gender, race (i.e. 

black, Hispanic), age, smoking, chronic heart disease, heart attack, stroke, cognitive 
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impairment, hospitalization, income, marital status, insurance status (i.e. Medicare, 

Medicaid, private insurance, HMO), and education levels. I then applied all 21 estimated 

regression coefficients on these covariates to the same covariates in the HRS data, with 

death set equal to one. A total end-of-life medical expenditure was then predicted for 

each death in HRS using this regression equation with 21 covariates. All expenditures are 

inflation-adjusted to 2008 levels. 
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ANALYSIS PLAN 
	  

The unit of analysis for this study is an individual at death. Because a living will 

likely has little to no effect on end-of-life care and costs when death is sudden and there 

are no end-of-life health care decisions to be made (such as a fatal heart attack at home), 

the treatment group for the total expenditures regression was limited to a subset of the 

sample: only those who required end-of-life decisions about their care. To account for 

potential differences between those with living wills and those without, several different 

variables were controlled for, including gender, race, age, number of children, marital 

status, type of insurance, income, wealth, education and various health conditions and 

behaviors. Due to the MEPS imputation and the national weighting of the sample, we are 

able to extrapolate the findings from these models to the full U.S. population of non-

institutionalized adults over 50 years old. 

The models estimated in this analysis include a logit model (see below), used to 

determine the odds ratios for utilization of heroic end-of-life medical interventions such 

as life support and dialysis. Additionally, an OLS model using the same control variables 

was used to estimate total expenditures for end-of-life health care amongst those 

individuals who had an end-of-life decision to make regarding their care. This regression 

focused on the subpopulation of individuals with decisions that had to be made about care 

and treatment in the final days of life because it is only in these cases that a living will 

would actually be used, and therefore it is only in such cases that a living will has the 

potential to have an effect (rather than in sudden deaths cases such as cardiac arrest). A 

simulation model was also used to then predict what mean medical expenditures and 
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probability of using heroic end-of-life care would be attributable to an individual’s living 

will. 

 

Logit Model 
 
Probability of using life support equipment = 1/[1+exp{-(Intercept + Type of Living Will 
+ Power of Attorney + Consideration of EOL Costs + Gender/Female + Black + Hispanic 
+ Age Category + Number of Children + Income + Wealth + Widowed + Married + 
Church Attendance + Smoker + Chronic Heart Disease + Myocardial Infarction + Stroke 
+ Cognition + Nursing Home + HMO + Medicare + Medicaid + Private Insurance + 
Education + Year of Exit Survey + u 
 
 
Dependent Variables 
 
Total Expenditures for End-of-Life Health Care: This continuous variable is constructed 

using cost variables from HRS and MEPS, and represents the total medical expenditures 

for an individual in the last two years of life, not including health insurance premiums. 

 

Life Support: This binary variable indicates whether or not a person used life support 

equipment, such as a respirator.  

 

Dialysis: Also binary, this variable indicates whether or not an individual used kidney 

dialysis services.  

 

Main Independent Variables  

Type of Living Will: This is a categorical variable with three mutually exclusive 

categories describing the nature of written instructions provided by the decedent about 

the treatment or care (s)he wanted to receive during the final days of her/his life.  
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• Living Will – Comfort Care Only. The written instructions expressed a desire to be 

comfortable and pain free, but to forego extensive measures to prolong life. 

• Living Will – Limit or Withhold Care. The written instructions expressed a desire to 

limit care in certain situations or to have certain treatment withheld at end-of-life. 

• Living Will – All Care Possible. The written instructions expressed a desire to receive 

all care possible under any circumstances in order to prolong life. 

 

Durable Power of Attorney for Health Care: This binary variable indicates whether or 

not a person had a durable power of attorney for health care, defined as when an 

individual made any legal arrangements for a specific person or persons to make 

decisions about her/his care or medical treatment in the event that (s)he could not make 

those decisions herself/himself. 

 



	  
	  

18	  

RESULTS 

Descriptive Statistics 
 
 This study’s sample includes data on 5,371 recently deceased individuals, pooled 

from the 2002, 2004, 2006 and 2008 exit surveys of the Health and Retirement Study. 

The ages of individuals in this sample ranged from 40 to 111 years old, with the majority 

(62%) of people falling within the more narrow age cohort of 71 to 90 years old (Table 

1). Of the 5,371 people represented in this sample, more than 80 percent (82.2%) are 

white or other races, 15.81 percent are blacks and a very small proportion are Hispanics 

(1.99%). Slightly more than half of the sample is female (53.34%) and nearly a third are 

widowed (31.82%). 

 Of this sample, approximately 40 percent of individuals (41.09%) had some sort of 

care or treatment decisions to make at end of life. A similar proportion (40.59%) of the 

sample had a living will with written instructions about the treatment or care desired 

during the final days of life. However, though similar in size, these proportions are not 

analogous. Slightly less than half (46.67%, 1030 of 2207) of those requiring end-of-life 

health care decisions to be made also had a living will with written instructions for end-

of-life health care. Similarly, just under half (47.25%, 1,030 of 2,180) of those with living 

wills actually required end-of-life decision-making. Among those with living wills, a 

small minority provided instructions for the extremes of the care continuum, with just 

5.60% requesting comfort care only and 3.85% requesting all care possible at the end-of-

life. Rather, the vast majority (90%) fell somewhere in the middle, providing end-of-life 

instructions based on certain situations.  

 Approximately half (50.74%) of individuals in the sample had (assigned) a durable 
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power of attorney for health care, and slightly more than half (56.77%) had a traditional 

will. Further, one fifth (20.74%) of people used life support equipment (while in the 

hospital) and five percent (5.27%) used kidney dialysis services.  

 When comparing those who had a living will to those who did not, numerous 

statistically significant differences emerge between the two groups. Overall, individuals 

with a living will (of any type) spent over $7,000 more in health care services during the 

last two years of life than did those without a living will, (40,368.63 compared with 

$32,894.91). Additionally, those with living wills were drastically more likely to also 

have durable powers of attorney for health care. Approximately 80 percent of individuals 

with living wills also had an appointed power of attorney, whereas only slightly more 

than 30 percent of those without a living will had one.  

 Further, individuals without living wills were more likely to use life support and 

dialysis compared with their counterparts who did not have a living will. Use of life 

support equipment was considerably high for both groups, with 18.6 percent of 

individuals who had a living will using life support, compared with slightly more than 22 

percent of those without a living will. Utilization of kidney dialysis services was much 

lower than use of life support. Four percent of those with a living will required dialysis, 

compared with six percent of patients without a living will.  

 Only three of the health conditions and behaviors analyzed varied in a statistically 

significant way between those with living wills and those without. Approximately 21 

percent of those without living wills were smokers, compared with only 13 percent of 

those with living wills, indicating that smokers were less likely to have a living will. 

Conversely, those with coronary heart disease or memory-related illnesses both made up 
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larger percentages of the group with living wills, indicating that these populations were 

more likely to have a living will.  

 Females constituted a greater proportion of those with living wills (56%) than of 

those without (50%), as did widows (37%, 27% respectively), however this difference 

may be attributable to the fact that women live longer. Blacks and Hispanics were both 

less likely to have living wills. Additionally, wealth, income, age and education all 

appear to be positively correlated with having a living will. All of these differences 

between the living will and no living will populations were statistically significant.  

 Of this sample, particular focus was given to 2,207 respondents who had an end-of-

life health care decision to make, as those are the individuals for whom a living will 

would be applicable. Table 2 takes a closer look at this subpopulation specifically via an 

OLS regression model looking at mean total end-of-life expenditures for individuals who 

had an end-of-life health care decision to make.  



	  
	  

21	  

Table 1: Descriptive End of Life Statistics  
 

Variable Mean (for individuals who 
had a living will, N=2180) 

Mean (for individuals 
without a living will, N=3191) 

Total Expenditures for 
End-of-Life Health 
Care***  

40,368.63 32,894.91 

Power of Attorney*** .818 .317 
Life Support*** 18.61 22.08 
Dialysis*** 4.00 6.02 
Female*** .563 .505 
Black*** .032 .167 
Hispanic*** .005 .022 
Widowed*** .374 .274  
Married .293 .287  
Church .382 .380 
Smoke***  .134 .215 
Chronic Heart 
Disease*** 

.260 .201 

Myocardial Infarction .123 .135 
Stroke .241 .244 
Cognition Problems*** .211 .167 
Nursing Home*** .006 .017 
HMO** .160 .134  
Medicare*** .907 .837 
Medicaid*** .182 .273 
Private insurance*** .623 .452 
Living Will – Comfort 
Care Only***  

.056 0 

Living Will – Limit or 
Withhold Care***  

.906 0 

Living Will – All Care 
Possible***  

.039 0 

Ages 40-70*** (first 
quintile) 

15.67 28.14 

Ages 71-78* (second 
quintile) 

.186 .207 

Ages 79-84*** (third 
quintile) 

.226 .196 

Ages 85-90*** (fourth 
quintile) 

.247 .191 

Ages 91-111*** (fifth 
quintile) 

.202 .153 

Kids (none) 10.32 9.84 
Kids* (1 child) .130 .149 
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Kids*** (2 children) .259 .225 
Kids (more than 2) .513 .531 
Income (first 
quartile)*** 

17.11 29.32 

Income (second quartile) .250 .250 
Income*** (third 
quartile) 

.276 .232 

Income*** (fourth 
quartile) 

.303 .213 

Wealth (first 
quartile)*** 

17.40 30.00 

Wealth*** (second 
quartile) 

.205 .280 

Wealth*** (third 
quartile) 

.292 .222 

Wealth*** (fourth 
quartile) 

.332 .194 

Education (no 
degree)*** 

27.84 43.40 

Education*** (high 
school or GED) 

.523 .415 

Education*** (more 
than high school) 

.183 .111 

*** Living will significantly different from no living will at the 1% level. 
** Living will significantly different from no living will at the 5% level. 
*Living will significantly different from no living will at the 10% level. 
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Regression Analysis 
	  

Column one of Table 2, estimates the mean total end-of-life medical expenditures 

for individuals who had a decision to make about care or treatment in the final days of 

life. Columns two and three of Table 2 display the odds ratios indicating the likelihood 

that an individual required heroic medical interventions such as life support and kidney 

dialysis services. Table 3 shows the results of the simulation models, with the first 

column indicating the effect of different end-of-life preparations on predicted total 

medical expenditures in the last two years of life, for those who had end-of-life care 

decisions to make. The second and third columns of Table 3 indicate the predicted 

probability of requiring life support or dialysis based on what type of living will a person 

has, if any. 

In both the OLS regression and simulation of total end-of-life medical 

expenditures for those faced with care or treatment decisions in the final days of life, 

there is a clear association between patients’ living will status and their end-of-life 

medical expenditures. Based on the regression, individuals without any living wills spent 

$40,360 on average for end-of-life care.  Individuals with living wills indicating 

preferences for comfort care only were shown to spend significantly less on end-of-life 

care ($8,285 (21%) less, on average) than those without any living will. Individuals with 

living wills requesting limited care in certain situations, or with wishes for withholding 

certain types of treatments, also spent less on end-of-life care, averaging $2,730 (7%) less 

than their counterparts without any living will. While the magnitude of the cost 

differential for comfort care living wills is much greater, both effects are statistically 
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significant at the p<.01 level, indicating that it is highly unlikely these differences are due 

to chance.  

In stark contrast to the cost implications of comfort care and limited care living 

wills, those who had living wills requesting all care possible at end of life spent an 

average of $24,172 (60%) more per person than individuals with no living will at all. 

Although those with all care possible living wills constitute a small proportion of the 

population, the considerable cost differential for this group likely explains why those 

with living wills in aggregate (i.e. all types combined) have higher end-of-life medical 

expenditures on average when compared with those who have no living will -- the 

drastically higher costs for this subgroup skews the mean. Similarly, although not to the 

same magnitude, having a durable power of attorney for health care was also shown to be 

associated with greater medical expenditures ($4,733 more on average) in the last years 

of life, compared with those who did not have a designated power of attorney. These 

effects were also statistically significant at the p<.01 level.  
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Table 2: Mean End of Life Costs When an End-of-Life Decision Had to be Made 
 

Variable Mean Total Medical 
Expenditures (for 

individuals who had an 
end of life decision to 

make, N= 2,207) 

Likelihood/ 
Odds Ratio 

for Life 
Support 
(N=5371) 

Likelihood/ 
Odds Ratio for 

Dialysis (N= 
5371) 

No Living Will -- -- -- 
Living Will – Comfort 
Care Only 

-8,285.263*** 
(123.6692) 

.8510689*** 
(.0036066) 

.7839025*** 
(.0060445) 

Living Will – Limit or 
Withhold Care 

-2,730.007*** 
(39.99681) 

.8848201*** 
(.0013293) 

.6400597*** 
(.0018146) 

Living Will – All Care 
Possible 

24,171.71*** 
(138.4266) 

1.653898*** 
(.007264) 

.7968908*** 
(.0059512) 

Power of Attorney 4,733.165*** 
(40.97247) 

.8935584 
(.0012769) 

1.481871*** 
(.0038101) 

Female 3,963.488*** 
(37.06734) 

1.025819*** 
(.0013333) 

.8930251*** 
(.0021291) 

Black -4,937.116*** 
(60.58197) 

1.30478*** 
(.002539) 

1.6868*** 
(.0053018) 

Hispanic -2,367.067*** 
(159.7672) 

2.383576*** 
(.0104644) 

2.335285*** 
(.0161894) 

Widowed 3,779.657*** 
(60.33323) 

.8692615*** 
(.0018) 

1.469904*** 
(.0057703) 

Married -3,417.35*** 
(62.95) 

.9083037*** 
(.0018738) 

1.132175*** 
(.0043649) 

Church 236.5616*** 
(35.44194) 

.9481787*** 
(.0012011) 

1.193023*** 
(.0027159) 

Smoke 855.5678*** 
(49.80813) 

.9849197*** 
(.0016108) 

.553103*** 
(.0017525) 

Chronic Heart Disease 1,858.873*** 
(41.02986) 

1.332818*** 
(.001945) 

1.628655*** 
(.0041556) 

Myocardial Infarction 1,290.582*** 
(52.53196) 

1.902701*** 
(.0031371) 

1.797553*** 
(.0049933) 

Stroke 4,948.641*** 
(37.43909) 

1.280276*** 
(.0017761) 

1.301034*** 
(.0032422) 

Cognition Problems 14,458.56*** 
(42.2051) 

.702028*** 
(.0016865) 

Omitted because 
of collinearity 

Nursing Home -3,812.165*** 
(183.2321) 

.5896322*** 
(.0037461) 

.4039837*** 
(.0051098) 

HMO -6,690.639*** 
(51.15909) 

1.163063*** 
(.0020628) 

1.375326*** 
(.0042476) 

Medicare 976.3478*** 
(62.25758) 

1.501921*** 
(.0031569) 

1.869153*** 
(.0068618) 

Medicaid -731.7816*** .910596*** 1.621601*** 
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(48.18599) (.0015523) (.0047629) 
Private -904.3179*** 

(41.32944) 
1.032062*** 
(.0014978) 

1.202342*** 
(.0032684) 

Age (first quintile) -- -- -- 
Age (second quintile) -3,214.997*** 

(59.45547) 
.8689595*** 
(.0016638) 

.4412265*** 
(.001396) 

Age (third quintile) 1,907.482*** 
(60.49674) 

.6871957*** 
(.0014042) 

.3297761*** 
(.0011313) 

Age (fourth quintile) 3,432.55*** 
(63.01369) 

.6899454*** 
(.0014787) 

.2077969*** 
(.0008317) 

Age (fifth quintile) 12,158.07*** 
(69.44462) 

.3538689*** 
(.0009464) 

.0526371*** 
(.0003636) 

Kids (none) -- -- -- 
Kids (1 child) -3,480.803*** 

(76.97092) 
1.529968*** 
(.0042036) 

1.327359*** 
(.0082164) 

Kids (2 children) -5106.838*** 
(70.26085) 

1.41549*** 
(.0035937) 

2.410569*** 
(.0130222) 

Kids (more than 2) -6,434.651*** 
(65.95273) 

1.582293*** 
(.0037533) 

1.804875*** 
(.009411) 

Income (first quartile) -- -- -- 
Income (second 
quartile) 

4,327.965*** 
(52.5386) 

1.003061*** 
(.0018579) 

1.12786*** 
(.0038438) 

Income (third quartile) 11,354.26*** 
(56.95855) 

.8939271*** 
(.0018231) 

1.170282*** 
(.0043635) 

Income (fourth 
quartile) 

11,530.87*** 
(64.11915) 

.9170637*** 
(.0020678) 

1.120176*** 
(.0046261) 

Wealth (first quartile) -- -- -- 
Wealth (second 
quartile) 

-2,586.672*** 
(51.34686) 

.9526969*** 
(.0017093) 

.990608*** 
(.0031684) 

Wealth (third quartile) -630.0178*** 
(56.39069) 

.9383392***  
(.001866) 

1.035614*** 
(.0038142) 

Wealth (fourth 
quartile) 

4,122.751*** 
(61.21615) 

1.057248*** 
(.002265) 

1.279321*** 
(.0050972) 

Education 
 (high school or less) 

-225.2041*** 
(40.66566) 

.9521788*** 
(.0013729) 

.7657155*** 
(.0019906) 

Education (more than 
high school) 

-.9003823 
(56.68233) 

1.252225*** 
(.0025037) 

.6702158*** 
(.002604) 

Year (2002) -- -- -- 
Year (2004) 2,911.523*** 

(67.63275) 
1.612435*** 
(.0037666) 

.9176782*** 
(.0039854) 

Year (2006) -1,092.011*** 
(67.71127) 

1.771325*** 
(.0040949) 

.8983426*** 
(.0039055) 

Year (2008) 1,820.932*** 
(67.06264) 

1.59025*** 
(.0036631) 

.9532177*** 
(.0040848) 

*** Significantly different from zero at the 1% level. 
** Significantly different from zero at the 5% level. 
* Significantly different from zero at the 10% level. 
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This relationships demonstrated in the regression were mirrored in the simulation 

model as well (Table 3). When projected for the U.S. population at large, Americans 

without a living will, who face care and treatment decisions at end-of-life, are estimated 

to spend an average of $40,360 in medical care in the their last two years. This projected 

value for individuals without a living will differs from the corresponding mean medical 

expenditures in Table 1, likely because the descriptive statistics in Table 1 included all 

individuals, whereas the simulation represented in Table 3 looks only at those who had 

health care decisions to make in the final days of life. 

Based on the simulation, Americans with living wills for comfort care only are 

anticipated to spend, on average, a total of $32,075 in health care expenditures during the 

last two years of life. People with living wills indicating a preference for limited care or 

for withholding certain treatments are estimated to spend $37,630 on average. These 

projections reflect greater cost-reducing effects for these two types of living wills than 

was demonstrated in Table 2, indicating a possible bigger effect in reducing end-of-life 

medical expenditures at the population level, when extrapolated to the entire United 

States.  

Again, following the pattern of the regression, Americans with living wills for all 

care possible are projected to trigger the biggest spend on end-of-life care. In this study’s 

simulation, those individuals are estimated to spend $64,532 on medical expenditures in 

the last two years of life. All of these estimations are statistically significant at the p<.01 

level.  

 Beyond total medical expenditures, we see a similar trend in associations between 

different types of living wills and utilization of heroic medical interventions at end-of-



	  
	  

28	  

life. Individuals who express wishes to receive all care possible in their living wills have 

66 percent higher odds of being on life support when compared with those who have no 

living will at all. This is in contrast to those with living wills for comfort care only or 

living wills for limited care and withheld treatment, who have 15 percent lower odds and 

12 percent lower odds of being on life support, respectively, compared to their 

counterparts with no living will. When projected for the U.S. population at large, these 

odds ratios (still) translate to relatively high probabilities of being on life support, even 

among the groups with the most conservative wishes for end-of-life care. Those without a 

living will have a 21 percent probability of being on life support and those with living 

wills for all care possible have a 30 percent probability of being on life support. Perhaps 

most striking is that even those with living wills for comfort care only have an almost 19 

percent probability of being on life support, and those with limited care living wills have 

approximately the same probability as well (19.3 percent). All of these probabilities are 

statistically significant at the p<.01 level.  

The one area where all three types of living wills had the same directional effect 

was the likelihood of needing kidney dialysis services. Both those with wishes for 

comfort care only and those with wishes for all care possible in their living wills had at 

least 20 percent lower odds of being on dialysis than those without any living will. 

Individuals with wishes for limited care or treatment had 36 percent lower odds of being 

on dialysis than those with no living will. However, having durable power of attorney 

was associated with 50 percent higher odds of having dialysis than someone without 

durable power of attorney assigned. This is in contrast to life support, where someone 

with power of attorney had 11 percent lower odds of being on life support than someone 
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without power of attorney. When projected for the full U.S. population, the probability of 

being on dialysis was dramatically lower than the probability of being on life support. 

Those without a living will have the highest probability of requiring kidney dialysis 

services, at 6 percent, and those with a living will for limited care have the lowest 

probability of needing dialysis, at 4 percent. Again, all of these probabilities are 

statistically significant at the p<.01 level.  

 Unrelated to the implications of living will status, but also of interest, are the cost 

implications of a couple of the health conditions and behavior variables. Somewhat 

surprisingly, smoking towards the end of life (likely indicative of life-long smokers) was 

associated with only a $524.48 increase in end-of-life medical expenditures, compared 

with non-smokers. Also, the health condition with the greatest cost implications was 

memory-related diseases, which were associated with $14,901.19 higher costs at end of 

life, compared with those who did not have memory-related diseases. This cost-

increasing effect is greater than chronic heart disease, myocardial infarction and stroke 

combined.  
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Table 3: Simulated Effect of Living Wills on End-of-Life Care 
 

Variable Total Medical 
Expenditures (for 
individuals who 

had an end of life 
decision to make) 

Probability for 
Life Support   

Probability for 
Dialysis   

No living will/end of 
life directives 

$40,360*** 
(101) 

.212** 
(.004) 

.059*** 
(.007) 

Living will-comfort care 
only 

$32,075*** 
(155) 

.188*** 
(.006) 

.048*** 
(.010) 

Living will-limit or 
withhold care, possible 
comfort care 

$37,630***  
(101) 

.193*** 
(.004) 

.040*** 
(.007) 

Living will-all care 
possible 

$64,532***  
(167) 

.301*** 
(.006) 

.049*** 
(.010) 

These results are simulated from the Table 2 regressions. Dollars are in 2008 inflation-adjusted levels. 
*** Significantly different from zero at the 1% level. 
** Significantly different from zero at the 5% level. 
* Significantly different from zero the 10% level. 
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DISCUSSION 
 

The logistic, regression and simulation models used in this study yielded several 

noteworthy findings, all pointing to the conclusion that patient preferences as expressed 

through living wills do, in fact, influence end-of-life medical expenditures as well as 

utilization of certain types of heroic end-of-life care. Further, not only were living wills 

shown to affect these outcomes, but they did so in a significant way with cost 

implications of great magnitude.  

Of those who face health care decisions in the final days of life, when they have 

living wills that limit care (i.e. living wills for comfort care only and living wills for 

limited care or withholding certain treatments), their total medical expenditures during 

the last two years of life are anywhere from $2,730 (7%) (limited care or withheld 

treatments) to $8,285 (21%) (comfort care only) lower than those who do not have a 

living will. Conversely, those with living wills for all care possible have drastically 

($24,171.71) higher end-of-life costs compared with those who have no living will. All of 

these differences are statistically significant at the p<.01 level.  

These findings support my hypothesis that living wills with indications for 

limiting care or treatment in some way reduce end-of-life costs, while living wills 

providing for the use of all care possible increase those costs. The vast scale of these 

effects was not anticipated, however, and warrants further investigation of living wills as 

effective mechanisms for controlling end-of-life costs. Additionally, though this study 

demonstrates the cost implications of different end-of-life preparations, it does not 

evaluate the relative value of those costs. In other words, what do patients get, in terms of 
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days of life, quality of life, etc. as a result of more or fewer dollars spent? This is an 

outstanding question for future research as well.   

Outside the realm of my hypothesis there were a few additional findings of 

interest. First, that having a durable power of attorney for health care was shown to 

increase end-of-life medical expenditures by $4,733.17 on average. This was unexpected, 

however it could be that individuals with durable powers of attorney are more likely to 

have higher-cost medical conditions (such as memory-related disease) or perhaps more 

likely to also have living wills with preferences for receiving all care possible. Another 

possible explanation for this cost-increasing effect could be that if individuals assign a 

durable power of attorney for health care without discussing or memorializing their end-

of-life wishes in a living will, the person with the power of attorney may not have any or 

enough guidance regarding what choices to make on the individual’s behalf and may err 

on the side of more care. Additional research, including investigation of possible 

interactive effects of durable powers of attorney in combination with different types of 

living wills and other end-of-life preparations, is needed to further probe these 

possibilities and to better understand the cost-effect of designating a durable power of 

attorney for health care.  

 One other key finding of interest was the magnitude of the cost implications for 

individuals with memory-related diseases. More so than any other health condition 

included in this study’s models, having a memory-related disease was associated with 

dramatically increased end-of-life medical expenditures (by $14,458.56, on average). It is 

possible that this escalated cost is indicative of the caregiver burden of memory-related 
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disease, but the sheer size of the cost implications in this disease category warrant further 

investigation, as they relate to end of life care and medical expenditures.  

 Limitations of this study include the broad scope of the “living will for limited 

care or withheld treatment” category, as well as narrow definition of the “decision” 

variable, which was used to restrict the population of interest for the total medical 

expenditure models to those who had a health care decision to make in the final days of 

life. Because the limited care category of living wills constitutes 90 percent of the total 

sample of individuals with living wills, and given the vague nature of the variable as 

coded in the HRS data set, it likely includes a wide range of different types of end-of-life 

wishes that could be further distilled to better identify specific effect. As one example, 

though we have called individuals’ written end of life instructions “living wills” in this 

paper, as is consistent with previous research using this data set, this category may also 

include a range of different types of documents from the more specific “medical 

directives” to non-legal documents or personal handwritten notes. It is unclear. HRS and 

other data sets may want to consider collecting more detailed information in this category 

if possible to help address this issue moving forward.  

Additionally, the “decision” variable defines only those who had a decision to 

make in the “final days” of life. Often there are critical decisions to be made in the years 

and months leading up to death as well, which may also have cost implications. As such, 

further investigation is warranted into the temporal relationship between when living 

wills or powers of attorney are established and when death occurs as well as the 

association between that time span and end-of-life costs.  
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The HRS is a rich data set with many more end-of-life variables than can be 

investigated here. However, the effect of other types of end-of-life preparations, such as 

verbal discussion of end-of-life wishes with loved ones (versus written and legal forms of 

advance directives) may also be important and a serve as a topic of research investigation 

in its own right, particularly as policy makers continue to search for effective and easily 

implemented means of reducing health care costs.  

In summary, though prevalence of living wills and other forms of advance 

directives are high, the findings of this research suggest that there may be benefit – to 

patients, their families and the taxpayers – from efforts aimed at further increasing the 

proportion of the public that has living wills. To achieve this, further public education 

about end-of-life planning is warranted, as is further investigation into the cost effects of 

different types of living wills and other advance directives within certain disease and 

demographic-based subpopulations.  

There is a long road ahead, but I am hopeful that this research and other research 

like it will continue to shine factual light on the effects of different end-of-life 

preparations, and arm policy makers and other stakeholders with the more robust data 

needed for constructive conversation and debate.  
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