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Defining overtreatment 

Health spending, including both government spending and private out-of-pocket expenditures, 

now averages roughly 9 percent of GDP in developed countries (OECD, 2018). Spending on 

those in the last year of life accounts for a disproportionate share of this total (Aldridge & 

Kelley, 2015; French et al., 2017). For example, between 8 and 11 percent of annual health 

care expenditures in the USA, Taiwan and Netherlands are for the less than one percent of the 

population who die during the year (French et al., 2017). This disproportionate share of 

spending at end of life (EOL) has been identified as evidence of overtreatment (Emanuel & 

Emanuel, 1994). However, that may or may not be the case. It depends both on how the term 

is defined and whether one considers the individual patient or societal perspective.  

One reasonable definition of overtreatment from the patient perspective comes from 

economists. Classical economists define overtreatment as any treatment where the costs exceed 

the value of the benefits received. This results because they believe that consumers are rational 

and can weigh the costs and benefits of their decisions to make optimal choices. If the value of 

the benefits that an individual gains from treatment exceed the costs, which can include both 

monetary and non-monetary costs such as lost work time or even pain and suffering from the 

treatment itself, and resources are available then they argue that the rational individual will 

choose the treatment.  

Using this definition, high expenditures for patients at EOL is not evidence of overtreatment 

from the patient perspective. In fact, one might reasonably conclude the opposite. Nobel prize 

winning economist Gary Becker and colleagues argue that if a person’s wealth has no value 

after death (i.e., if he does not care about leaving a bequest) then he should be willing to spend 

all of his money on treatments even if they only marginally extend life and/or have only small 

chances of success (Becker et al., 2007; Philipson et al., 2010). They further argue that this 

same conclusion holds even if treatments extend life at very low quality because any additional 

time at any quality of life (excluding the most severe states that are considered worse than 

death) is better than death. As economists see it, bankrupting one-self on efforts to extend life 

could be completely rational. It may be that the disproportionate spending among those with 

potentially life limiting conditions is more reflective of the high demand for any treatment that 

may fend off death, even if only for a little while. 

And indeed, many new treatments for those with life limiting conditions have come to market. 

No less than 1/4th of all new drug approvals in the US, Europe and China were for treating 

cancer or other life limiting conditions (EMA, 2019; Informa, 2019; Mullard, 2019). Some 

with very high price tags. The annual cost for several cancer fighting agents in the US 

approaches $400,000 (GoodRx, 2019).  

Bias as a Cause of Overtreatment  

Although high spending on medical care at EOL is not evidence of overtreatment at the 

individual patient level, it is also not evidence against it. Overtreatment at EOL may well exist. 



As the benefits of treatment are uncertain, calculating expected treatment benefits requires 

awareness and understanding of probabilities. Individuals who are uninformed or misinterpret 

probabilities may overestimate the benefits. There is overwhelming evidence that this is the 

case, and especially for those with serious illnesses (A. B. Chen et al., 2013; C. H. Chen et al., 

2016; Jansen et al., 2016; Kaly et al., 2008; Kim et al., 2013; Temel et al., 2011). In one study 

of patients receiving chemotherapy for advanced cancer, 69% of lung cancer patients and 81% 

of colorectal cancer patients expected the treatment to cure their illness, despite the fact that 

the treatment was not intended to be curative (Weeks et al., 2012). These, and similar findings 

result because those who fall ill tend to succumb to common biases in judgement related to the 

benefits of treatment and this tendency increases the more serious the illnesses. This occurs 

because hope biases judgement.  

Hope encourages patients to subconsciously access only a subset of relevant information that 

is consistent with a desired outcome. This allows patients to maintain an "illusion of 

objectivity" (Greenwald, 1980; Kruglanski, 1980; Kunda, 1990; Pyszczynski & Greenberg, 

1987). The mind operationalizes this illusion by discounting information that is not consistent 

with the desired outcome, termed confirmation bias (Martindale, 2005), and/or by not updating 

beliefs when new information runs counter to the desired outcome, termed optimistic update 

bias (Eil & Rao, 2011; Garrett & Sharot, 2014). Hope also increases the likelihood that a patient 

believes that his illness is less grave than what the data would support and allows him to latch 

on to a very low possibility of a favourable outcome and to disregard the significantly greater 

probability of an unfavourable outcome (Zeckhauser & Sunstein, 2010). These biases are not 

just a problem for patients. Caregivers, whose level of hope may exceed that of their loved one, 

are likely to suffer from these same biases.  

Physicians have also been shown to be biased in their assessment of the benefits of treatment 

for patients with life limiting conditions (Glare et al., 2003). They also have several reasons to 

over-treat. Greed is one but there are other more noble motivations, especially for EOL patients. 

Physicians may push for treatments because their decision rule differs from that of economists. 

Whereas economists define appropriate treatments as those where the benefits exceed the costs, 

many physicians may recommend treatments if there are any potential benefits, irrespective of 

costs. For EOL patients, they may also push for additional treatments because it is an easier 

and shorter route than trying to communicate the futility of additional care. Lastly, they may 

recommend additional treatments as a way for the patient to maintain hope, despite the clinical 

futility of treatment (Buist et al., 2016; Lyu et al., 2017; Sirovich et al., 2011). 

Given the above, it is hard to believe that overtreatment at EOL at the individual patient level 

does not exist. And indeed there is empirical data to suggest that is does. Although they did not 

identify the cause, a systematic review of what they refer to as ‘non-beneficial treatments’ 

confirmed widespread use of these treatments, including dialysis, radiotherapy and other life 

sustaining efforts in the inpatient setting at EOL (Cardona-Morrell et al., 2016). But the review 

also noted that a certain level of overtreatment is inevitable, and, as we argue in the following 

section, necessary to ensure health equity.  

Third Party Payment as a Cause of Overtreatment? 



Inequity in access to medical care is something that that governments hope to avoid. It is for 

this reason that nearly all developed and an increasing number of developing nations offer some 

level of publicly funded Universal Health Care (UHC) or universal health insurance. Yet, this 

comes at a cost in the form of overtreatment from the individual patient perspective. This results 

because when patients under UHC consider the uptake of medical treatments, they consider 

only the portion of costs that they or their families personally bear. By lowering the out-of-

pocket costs to the patient, insurance changes the calculus in favour of treatments that patients 

would not choose were they to bear the full costs (Arrow, 1978; Cutler & Zeckhauser, 2000). 

The famous RAND Health Insurance Experiment (Manning et al., 1987) found that when 

consumers were required to finance their own health care, spending was about 30% lower, 

suggesting that at least 30% of healthcare would fit the economist’s definition of overtreatment.  

Overtreatment as a result of insurance may be even greater for EOL treatments given that many 

individuals would not be able to afford their high costs in the absence of insurance. To 

minimize insurance-induced overtreatment, many governments employ cost-effectiveness 

thresholds. (Angelis et al., 2018; Rowen et al., 2017; Santos et al., 2018). These thresholds set 

the maximum additional funding that governments will pay for additional health gains and are 

typically presented in terms of cost per quality adjusted life year (QALY) gained. In the UK, 

for example, the threshold has been set by the government to be in the range of £20,000 to 

£30,000 per QALY meaning that new healthcare interventions assessed to have incremental 

cost-effectiveness ratios (ICERs) above this range do not produce enough health gains to justify 

reallocating resources from existing services (NICE, 2004). In this way, the cost-effectiveness 

threshold acts as an indicator for what defines overtreatment at the societal level.  

One way to determine whether overtreatment at the societal level is occurring at the EOL (i.e.,  

whether EOL treatments are being provided at higher cost-effectiveness ratios than other 

services) is to compare the percentage of annual expenditures in a given year that go toward 

patients who die to the death rate in that year. If all treatments were funded at the same CEA 

threshold then spending on EOL treatments as a percentage of total annual medical spending 

would be roughly equal to the country’s death rate (see Appendix). Yet, as noted in the 

introduction and shown in the table below, where data is available, a disproportionate share of 

total annual health expenditures in developed countries goes towards treatments for those who 

die. This table is consistent with the hypothesis that treatments for those with life limiting 

conditions are being provided at much higher ICERs than for other medical treatments. In UHC 

settings, whether this is appropriate or not depends on societal preferences for third party 

funding of these treatments.  

Some governments have shown a willingness to fund interventions for those with life limiting 

conditions at higher ICER thresholds. For example, in 2009 the UK raised the cost-

effectiveness threshold for moderately life-extending treatments to £50,000 per QALY (NICE, 

2014) and followed it up with the Cancer Drugs Fund (CDF) (NHS, 2016) to improve patient 

access to oncological treatments that have ICERs exceeding the NICE threshold. If taxpayers 

in the UK or elsewhere have a preference for a larger share of healthcare budgets to be spent 

on EOL treatments then higher thresholds for these types of treatments would be justified. 

However, evidence on this point is mixed. A systematic review  of 23 studies, albeit with 

different data, methods and samples, reported that 8 studies showed a public preference 



consistent with a more generous CEA threshold for EOL treatments whereas 11 studies show 

no public preference (results from 4 studies were considered inconclusive) (Koonal K Shah et 

al., 2018). Even in the UK preferences appear mixed (Baker et al., 2010; Dolan & Cookson, 

2000; Dolan & Tsuchiya, 2005; Linley & Hughes, 2013; Rowen et al., 2017; Rowen et al., 

2015; Koonal K. Shah et al., 2014, 2015). Regardless, looking across countries, there is scant 

evidence that health spending overall or for EOL services in particular is truly based on societal 

preferences. 

Even if CEA thresholds for EOL treatments are in line with societal preferences and 

overtreatment does not exist at the societal level (i.e., governments do not subsidize 

interventions above that CEA threshold), it is important to note that due to the government 

subsidy, many people within a society will still pursue treatments where the benefits are less 

than the costs that they personally incur (i.e., individual-level overtreatment will still occur). 

In other words, reliance on ICERs contains, but does not eliminate, patient level overtreatment.   

Where does this leave us? 

In 2009, soon after leaving her post as Alaska’s governor, the future U.S. vice presidential 

candidate, Sarah Palin said the following: “Government health care will not reduce the cost; it 

will simply refuse to pay the cost. And who will suffer the most when they ration care? The 

sick, the elderly, and the disabled, of course…..”  

On one hand Palin got it right. There is no evidence that government involvement in healthcare 

reduces cost, and much evidence to the contrary. But that is not the point. Government’s aim 

is not to reduce cost but to equitably distribute public sector funding of scarce healthcare 

resources, with the key word being scarce. In the absence of scarcity no rationing would be 

needed, but that is not the world we live in.  

To ensure that healthcare does not go disproportionately to the rich, nearly every developed 

and an increasing number of developing nations provide some level of public sector funding 

or delivery of health services. However, what many people fail to recognize is that public 

insurance and overtreatment (from the patient perspective) are two sides of the same coin. It 

can be contained but not eliminated. For patients with life limiting illnesses, containment could 

include greater use of advanced care plans, patient decision aids, health communication 

strategies, care pathways, early referrals to palliative care (if available) (Smith et al., 2013) and 

at the bare minimum, access to the Essential Package of Palliative Care and Pain Relief Health 

Services (Knaul et al., 2018). There is strong evidence of cost effectiveness for all of these 

strategies.  

Minimizing overtreatment from the societal perspective means a greater reliance on cost 

effectiveness analysis, and most likely, greater rationing of EOL services. This would be the 

case if the predominant view in a country is against differential funding, or even equal funding, 

for treatments that only moderately extend life. In the extreme, it may be that some societies 

have a preference against any government funding for life extending EOL treatments unless 

the benefits exceed a given level, such as a minimum average life extension, regardless of the 

ICER. Palin is right that the sick and elderly will suffer most, but as NICE makes clear every 

dollar spent on one treatment is a dollar that cannot be spent somewhere else. Governments 



that wish to contain costs will need to make some tough choices and given the disproportionate 

share of public sector expenditures imposed by patients with life limiting conditions, 

identifying what the public believes are appropriate investments in these treatments is an 

obvious place to start.  

 

  



Table 1: Share of total annual health expenditures going towards those who die 

Country Year Age groups 
Type of 

expenditure 

 

Percentage of the 

study population who 

died in the calendar 

year 

 

Percentage of total 

health care costs 

towards those in their 

last year of life 

Australia  

(New South Wales) 

(Kardamanidis et al., 2007) 

2002 Above 65 Hospital 3.5a 20.1 

Canada (Ontario) 

(Tanuseputro et al., 2015) 

FY 2011 to  

FY 2013 
All ages Total 0.66a 10 

Canada (Quebec) 

(French et al., 2017) 
2011 All ages Hospital - 22.73 

Canada (British Columbia) 

(Payne et al., 2009) 

2001 Above 65 

Total 

4.2 22 

1991 Above 65 3.8 20 

Denmark  

(French et al., 2017) 
2011 All ages Total 0.87a 10.95 

England      

(French et al., 2017) 2011 All ages 

Hospital 

- 14.59 

(Aragon et al., 2016) FY 2011 All ages 4.19 10.4 

Finland  

(Häkkinen et al., 2008) 
1998 Above 65 Total - 14.3 

France  

(French et al., 2017) 
2011 All ages Medical - 8.5 

Germany  

(French et al., 2017) 
2011 Privately insured Total 0.35 10.96 

Japan  

(French et al., 2017) 
2011 Up to 75 Medical 0.67 5.93 

Netherlands       

(French et al., 2017) 2011 All ages 

Total 

- 10.01 

(Polder et al., 2006) 1999 All ages 0.89 11.1 

(Stooker et al., 2001) 1993 All ages Medical - 10 

Norway  

(Melberg et al., 2013) 
2010 All ages Hospital 3.7 10.6 



Country Year Age groups 
Type of 

expenditure 

 

Percentage of the 

study population who 

died in the calendar 

year 

 

Percentage of total 

health care costs 

towards those in their 

last year of life 

South Africa  

(Ranchod et al., 2015) 
2011 

Privately insured Medical 

1.2 5.38 

2010 1.2 6.57 

2009 1.2 5.23 

2008 1.2 3.93 

Taiwan  

(French et al., 2017) 
2011 All ages Total 0.66 11.2 

USA      

(French et al., 2017) 2011 All ages Total 0.68a 8.45 

(Aldridge & Kelley, 2015) 2011 All ages Total 0.68a 13 

(Riley & Lubitz, 2010) 2006 

Above 65 Medicare 

4.5a 25.1 

 
1978 4.5a 28.3 

(Hogan et al., 2001) 1998 Above 65 Total 5 27.4 

(Hoover et al., 2002) 1996 Above 65 Total 5a 22 

(Calfo et al., 2015) 1999 

Above 65 Medicare 

6 27.9 

 
1998 5.9 27.8 

 
1997 5.8 27 

 
1996 5.7 26.7 

 
1995 5.6 26.5 

 
1994 5.5 26.5 

(Lubitz & Riley, 1993) 1988 

All ages Medicare 

4.6a 28.6 

 1985 4.8a 27.4 

 1980 4.9a 30.8 

 1976 4.7a 28.2 



Legend for Table 1:  

Total: Includes expenses incurred in the form of hospital stays, doctor visits, pharmaceuticals, nursing home 

care and other long-term care. 

Medical: Expenditure hospital services (inpatient, outpatient, emergency) and other professional medical 

services such as dental care, pharmaceuticals etc. Does not include nursing home care and long-term care. 

Hospital: Expenditure on inpatient and/or outpatient and/or emergency care incurred in the hospital setting. 

Medicare: Expenses covered by the Medicare plans A and B in USA, available only for those aged above 65, 

disabled below 65 and end stage renal disease patients. 

a Data from Canada (Ontario and British Columbia), Finland, France, Netherlands (Polder et al., 2006; Stooker et 

al., 2001), Taiwan, and USA (all except data from (Calfo et al., 2015)and (Hogan et al., 2001) cover beneficiaries 

who were users and non-users of the available health care services. Where utilization statistics were available, 

percentages of study populations who died in the calendar year have been adjusted to users-only for these studies. 

In Australia (NSW), 4% of the population above 65 died during the study period. 82.7% of the population above 

65 were hospitalised at least once in their last year of life. 

 Data from Denmark, Netherlands (French et al., 2017) and Taiwan are drawn from full population 

administrative databases that cover all health expenditures including long-term care expenditures. Deaths 

reported for these countries are for the entire population. 

 Data from Australia, Canada (Quebec), England cover only inpatient hospital expenses. Data from Norway 

covers both inpatient and outpatient hospital expenses. Deaths indicated here are only for the population 

with some form of hospital related use/expense in the last year of life. 

 Data from Australia, Canada (Quebec), Denmark, England, Germany, Japan, Netherlands (French et al., 

2017; Stooker et al., 2001), South Africa and USA (Calfo et al., 2015; Hogan et al., 2001) analyse 

expenditure only for health care service users. 

 Data from Denmark, England, France, Netherlands, Norway, Taiwan and USA (Aldridge & Kelley, 2015; 

French et al., 2017) are representative of the country’s full population.  

 For studies where Medicare utilization data was inaccessible, the average utilization between the years 2008 

to 2013 (91%) was used. 

 The percentage of the population who die in a year in South Africa (Ranchod et al., 2015) is an average of 

the data available from 2008 to 2011 for the study population. 
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Appendix 

With the basic assumptions that in a given year, 1) everyone in the population gets sick; 2) 

everyone gets a treatment that has some probability of curing everyone; 3) the same cost-

effectiveness threshold applied to everyone, we have an initial equation, 

 

𝐸 =
𝑛𝑑 × 𝐶

𝑛 ×  𝐶
 , 

 

where E is percentage of annual expenditure on those that die, nd is the number of people 

who die in a year, n is the number of people who die and those who are alive in a year and C 

is the treatment costs. C is the cost of the treatment only if cost-effective treatments are used. 

 

𝐶 = 𝑄𝐴𝐿𝑌𝑠 × 𝑇 , 
 

where T is the threshold for cost-effectiveness (e.g., $50,000/QALY) and QALYs is the 

expected life-years remaining in perfect health if an individual does not die in the year and 

can only live to 100 years old. 

 

𝑄𝐴𝐿𝑌𝑠 = (100 − 𝐴𝑔𝑒) × 𝑃 , 
 

where Age can be any number between 0-99 and P is the probability of survival which can 

vary from 0 to 1.  

 

Substituting formulas for QALYs and treatment costs in the first equation, we get 

 

𝐸 =
𝑛𝑑 × (100 − 𝐴𝑔𝑒) × 𝑇 × 𝑃

𝑛 × (100 − 𝐴𝑔𝑒) × 𝑇 × 𝑃
 , 

 

𝐸 =
𝑛𝑑

𝑛
 

 

Percentage of annual expenditure on those that die is the ratio of number of people who die in 

a year and number of people who die and who are alive in a year, which is the mortality rate 

in a given year. 

 


