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                    Common measures of the burden of cancer include incidence and 
mortality rates, morbidity- or health-adjusted life years, and the 
costs of medical care ( 1 , 2 ). These measures do not incorporate the 
value of lost productivity or the value of life lost due to cancer 
deaths. Economists refer to the costs associated with premature 
deaths as mortality costs and generally use one of two methods to 
estimate their value — the human capital approach or the willing-
ness-to-pay (WTP) approach. In the human-capital approach, 
sex- and age-specifi c average earnings are combined with expected 
productivity trends and years of life lost to estimate unrealized 
lifetime earnings. This approach explicitly values the years of life 
lost of individuals with greater earnings (eg, men aged 35 – 55 years) 
as higher than those of individuals with fewer earnings (eg, women 
aged  ≥ 75 years). The WTP approach, in contrast, incorporates 
both lost productivity due to death and the intrinsic value of life 
( 2 , 3 ) by estimating the amount an average individual would be 
willing to pay for an additional year of life. 

 Both approaches are relevant for informing health policy. The 
human-capital approach estimates the impact of premature deaths 
on the economy, whereas the WTP approach offers a more global 
estimate of the value of economic loss due to premature deaths. 

Because incidence and mortality rates for most tumor sites are 
highest in the elderly, a population that is less likely to be in the 
workforce than their younger counterparts, comparison of the 
results of these two approaches is particularly relevant for evaluat-
ing the burden of cancer. 

 Several studies have used the human-capital approach to esti-
mate mortality costs of all cancers ( 4 , 5 ) or of cancers at specifi c 
sites ( 6 , 7 ). In the studies that measure both mortality costs and 
direct costs of medical care, estimated mortality of cost estimated 
are generally at least as high as the direct costs of medical care 
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   Background   Value-of-life methods are increasingly used in policy analyses of the economic burden of disease. The 
purpose of this study was to estimate and project the value of life lost from cancer deaths in the United 
States.  

   Methods   We estimated and projected US age-specific mortality rates for all cancers and for 16 types of cancer in 
men and 18 cancers in women in the years 2000 – 2020 and applied them to US population projections to 
estimate the number of deaths in each year. Cohort life tables were used to calculate the remaining life 
expectancy in the absence of cancer deaths — the person-years of life lost (PYLL). We used a willingness-
to-pay approach in which the value of life lost due to cancer death was calculated by multiplying PYLL by 
an estimate of the value of 1 year of life ($150   000). We performed sensitivity analyses for female breast, 
colorectal, lung, and prostate cancers using varying assumptions about future cancer mortality rates 
through the year 2020.  

   Results   The value of life lost from all cancer deaths in the year 2000 was $960.6 billion; lung cancer alone repre-
sented more than 25% of this value. Projections for the year 2020 with current cancer mortality rates 
showed a 53% increase in the total value of life lost ($1472.5 billion). Projected annual decreases of cancer 
mortality rates of 2% reduced the expected value of life lost in the year 2020 from $121.0 billion to $80.7 
billion for breast cancer, $140.1 billion to $93.5 billion for colorectal cancer, from $433.4 billion to $289.4 
billion for lung cancer, and from $58.4 billion to $39.0 billion for prostate cancer.  

   Conclusions   Estimated value of life lost due to cancer deaths in the United States is substantial and expected to increase 
dramatically, even if mortality rates remain constant, because of expected population changes. These esti-
mates and projections may help target investments in cancer control strategies to tumor sites that are 
likely to result in the greatest burden of disease and to interventions that are the most cost-effective.  

    J Natl Cancer Inst 2008;100: 1755  –  1762   

D
ow

nloaded from
 https://academ

ic.oup.com
/jnci/article/100/24/1755/2606867 by guest on 21 August 2022



1756   Articles | JNCI Vol. 100, Issue 24  |  December 17, 2008

( 5  –  7 ). To our knowledge, the WTP approach has not been used 
previously to systematically estimate the value of life lost from 
cancer deaths by tumor site. In this study, we estimated and pro-
jected person-years of life lost (PYLL) from cancer deaths and the 
corresponding value of life lost in women and men in the United 
States in the years 2000 – 2020, using previously published WTP 
estimates of the value of life ( 8 , 9 ). We also conducted sensitivity 
analyses of the value of life lost due to breast, colorectal, lung, and 
prostate cancer deaths through the year 2020, using various 
assumptions about changes in cancer mortality rates during this 
period. 

  Methods 
  Overview 

 We estimated US age-specific cancer mortality rates for all cancers 
combined and separately for 16 tumor sites in men and 18 tumor 
sites in women using the most recent available data. These mortal-

ity rates were then applied to age- and sex-specific population 
projections through the year 2020 to estimate and project the num-
ber of cancer deaths in each year. For each death, cohort life tables 
were used to compute the remaining life expectancy if the person 
had not died from cancer — the PYLL due to cancer. PYLLs were 
then multiplied by a previously published value of a year of life of 
$150   000 ( 8 , 9 ). The value of life lost due to cancer deaths was esti-
mated for the year 2000 and projected through 2020 for the most 
prevalent tumor sites separately and for all tumor sites combined. 
We conducted sensitivity analyses for the four most prevalent 
tumor sites (ie, breast, colorectal, lung, and prostate) using varying 
assumptions about future mortality rates that highlight the impacts 
of a growing and aging population as well as the potential results of 
cancer control strategies. All estimates were grouped separately for 
men and women younger than 65 and 65 and older to allow evalu-
ation of the relative impact of age-specific life expectancy and 
mortality rates on PYLL and value of life estimates.  

  Current Cancer Mortality Rates 

 We calculated sex- and age-specific cancer mortality rates using 
the underlying cause of death from death certificates in the United 
States for the most recent years of data (1999 – 2003) and US popu-
lation estimates during the same period for all cancers combined 
and separately for the 20 most prevalent cancers. The use of 
5 years of data allowed us to calculate relatively stable mortality 
rates, particularly for tumor sites with relatively few deaths in a 
single year. Age- and sex-specific mortality rates were calculated 
for the following tumor sites: brain and other neurologic sites, 
female breast, cervix, colorectal, corpus uteri, esophagus, gastric, 
head and neck, Hodgkin lymphoma, kidney, leukemia, liver, lung, 
melanoma of the skin, non-Hodgkin lymphoma, ovary, pancreas, 
prostate, and urinary bladder. Nineteen age groups were used to 
calculate age-specific mortality rates. We also calculated age- 
adjusted mortality rates for all cancers combined and separately by 
tumor site and by age groups younger than 65 and 65 and older 
using the 2000 US Standard Population.  

  US Age- and Sex-specific Population Projections 

 We used the National Interim Population Projections from the 
2000 US Census that were released in March 2004 to estimate and 
project annual age- and sex-specific populations from 2000 
through 2020. These data and related documentation are available 
at  http://www.census.gov/ipc/www/usinterimproj/ .  

  Estimates and Projections of Other Causes of Death 

 Cohort life tables from the Berkeley Mortality Database ( http://
www.demog.berkeley.edu/ ~ bmd/states.html ) for birth years 1900 –
 2000 were used to estimate and project sex-specific life expectancy 
in the years 2000 – 2020. The Berkeley Mortality Database was 
developed from historical series of national vital statistics (ie, 
births, deaths, and census populations). It is part of the Human 
Mortality Database project, whose aim is to construct high-quality 
national cohort life tables. Projections incorporate observed trends 
in life expectancy during the past century. Because these life tables 
contain years of birth only through 2000, we assumed that indi-
viduals born after 2000 (ie, 2001 – 2020) would have the same life 
expectancy as individuals born in 2000.  

  CONTEXT AND CAVEATS 

  Prior knowledge 

 Estimates of value of life lost due to premature death are useful in 
determining the economic burden of disease.  

  Study design 

 Person-years of life lost (PYLL) due to cancer deaths for the years 
2000 – 2020 from 16 types of cancer in men and 18 types in women 
were estimated and projected and used to calculate the total value 
of life lost due to cancer deaths during this period and the reduc-
tions in this amount that would occur if cancer mortality rates 
declined during the period. The value of a year of life was based on 
previous estimates.  

  Contribution 

 Based on a value of $150   000 for 1 year of life, the value of life lost 
from all cancer deaths was $960.6 billion in 2000 and was projected 
to be $1472.5 billion in 2020. Compared with projections of current 
mortality rates, projected annual decreases of cancer mortality 
rates of 2% reduced the expected value of life lost in the year 2020 
from $121.0 billion to $80.7 billion for breast cancer, from $140.1 
billion to $93.5 billion for colorectal cancer, from $433.4 billion to 
$289.4 billion for lung cancer, and from $58.4 billion to $39.0 billion 
for prostate cancer.  

  Implications 

 The value of life lost due to death from cancer is large and is 
expected to increase if mortality rates do not change. Such esti-
mates of the value of life lost due to cancer death estimates such 
as these may be useful in targeting interventions to cancers that 
are likely to result in the greatest burden of disease.  

  Limitations 

 Misclassification of which type of tumor was the cause of death 
(eg, lung metastasis may be coded as lung cancer rather than can-
cer of the primary tumor) may have led to overestimation for some 
cancer sites. Use of all causes of death (including cancer) to 
approximate non-cancer deaths in estimation of PYLL may have 
led to underestimation. 

  From the Editors    
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  Estimates and PYLL 

 Sex- and age-specific mortality rates were multiplied by US popu-
lation estimates for the year 2000 to calculate the number of deaths 
for each of the tumor sites and for all cancers combined. Sex- and 
age-specific estimates of other causes of death in each year were 
used to calculate the PYLL had individuals not died from cancer. 
We also used current mortality rates (1999 – 2003) and US popula-
tion projections to project deaths and PYLL by tumor site and all 
cancers combined through the year 2020.  

  Sensitivity Analysis of Breast, Colorectal, Lung, and 

Prostate Cancer Mortality Rates 

 We evaluated several scenarios for projecting mortality rates for 
breast, colorectal, lung, and prostate cancers in sensitivity analyses. 
Cancers at these four sites are the most prevalent, are among the 
leading causes of cancer deaths ( 10 ), and have effective primary 
prevention, early detection, or treatment strategies ( 11  –  14 ). We 
used the most recent 5-year tumor site-specific mortality rates and 
assumed they were constant through the year 2020 as a baseline 
comparison. Yearly changes in PYLL under this base case scenario 
reflect changes in the population size and age composition and 
increases in life expectancy but not changes in cancer mortality 
rates. In sensitivity analyses, we selected changes in mortality rates 
that were consistent with recent declines in tumor site – specific 
mortality rates ( 10 ), which reflect greater use of cancer control 
strategies in the United States, including risk factor reduction (eg, 
smoking cessation) ( 15 ), screening (eg, mammography, colonos-
copy) ( 16 ), and effective treatments (eg, chemotherapy) ( 17 ). 
Between 1996 and 2005, breast, colorectal, lung, and prostate can-
cer mortality rates declined annually by an average of 2.2%, 2.6%, 
1%, and 4.0%, respectively ( 10 ). Thus, we evaluated the effect of 
annual declines in mortality rates of 1%, 2%, and 4% on PYLL for 
each tumor site, which allowed us to make direct comparisons 
across tumor sites.  

  Estimated Value of a Year of Life 

 We used a previously published value of a year of life, $150   000 
( 8 , 9 ), for men and women in all age groups This estimate is based 
on prior research that describes the willingness to pay for an 
additional year of life ( 8 , 9 , 18 ). A yearly estimate of $150   000 is 
also consistent with the value derived from other approaches for 
identifying a standard value of a year of life. For example, the 
World Health Organization Commission on Macroeconomics 
and Health suggested that, as a benchmark for evaluating the 
cost-effectiveness of health interventions, a cost-effectiveness 
ratio of less than three times per capita gross domestic product 
(GDP) should be considered as favorable ( 18 ). The per capita 
GDP in 2002 in the United States was about $36   000 ( 19 ), and 
three times the 2002 per capita GDP would be about $108   000. 
Although there is no consensus on the appropriate value of a year 
of life ( 20 ), the value we chose is consistent with other estimates 
( 3 ), and our methods are sufficiently transparent to allow 
application of other dollar amounts that are based on other 
approaches. 

 All value-of-life estimates were discounted by 3% annually. This 
discount rate is consistent with recommendations for reporting the 
present value of future expenditures ( 21 ).   

  Results 
 Age-adjusted mortality rates for all cancers were dramatically 
higher for men and women aged 65 and older than for men and 
women younger than age 65 ( Table 1 ). Among those aged 65 
and older, cancer mortality rates were also higher for men than 
women —  1446.5 per 100   000 men and 883.7 per 100   000 women. 
Among men and women younger than 65, cancer mortality rates 
were more similar — 69.6 per 100   000 and 60.2 per 100   000, respec-
tively. Within most tumor sites, mortality rates were much higher 
in men and women aged 65 and older than in men and women 
younger than 65. The only exception was testicular cancer, for 
which mortality rates were similar in the two age groups.     

 PYLL estimates varied by sex, age, and tumor site ( Table 2 ), 
refl ecting age-specifi c mortality rates, population size, and the 

 Table 1  .    Age-adjusted mortality rates (per 100   000) in the United 
States by sex and tumor site, 1999 – 2003 *   

  Sex and tumor site

Mortality rate (per 100   000) 

 <65 years  ≥ 65 years  

  Men   
     Lung 21.9 440.5 
     Prostate 2.0 216.6 
     Colorectal 6.6 146.7 
     Pancreas 3.9 69.3 
     Leukemia 2.9 60.0 
     Lymphoma (non-Hodgkin) 3.0 57.5 
     Esophagus 3.0 40.6 
     Urinary bladder 1.1 51.7 
     Liver 2.9 34.9 
     Kidney 2.3 32.5 
     Gastric 1.9 35.4 
     Head and neck 2.5 28.1 
     Brain and ONS 3.2 21.7 
     Melanoma of the skin 1.8 18.2 
     Lymphoma (Hodgkin) 0.3 2.2 
     Testis 0.3 0.3 
     All cancers 69.6 1446.5 
 Women   
     Lung 13.9 228.6 
     Breast 13.3 113.4 
     Colorectal 4.6 102.4 
     Pancreas 2.5 56.1 
     Ovary 3.7 44.8 
     Lymphoma (non-Hodgkin) 1.8 38.3 
     Leukemia 2.0 32.0 
     Corpus uteri 1.4 22.9 
     Brain and ONS 2.1 14.4 
     Gastric 1.0 17.8 
     Liver 1.0 17.2 
     Kidney 0.9 15.5 
     Cervix 2.0 7.1 
     Urinary bladder 0.4 15.4 
     Esophagus 0.5 10.4 
     Head and neck 0.6 9.7 
     Melanoma of the skin 0.9 7.4 
     Lymphoma (Hodgkin) 0.2 1.4 
     All cancers 60.2 883.7  

  *   Rates are age adjusted to the 2000 US Standard Population (19 age groups: 
Census P25-1130).  

  Tumor sites are listed from highest to lowest sex-specific age-adjusted 
mortality rate. ONS = other neurologic sites.   
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years of life lost compared with life expectancy in the relevant birth 
cohort. PYLL estimates from all cancers combined were higher in 
men and women younger than age 65 than in those aged 65 and 
older. PYLL estimates were higher in women than men in both 
age groups despite the lower mortality rates in women, suggesting 
that life expectancy, population size, and age composition infl u-
ence PYLL more than mortality rates.     

 Among all men and women, lung cancer was the single largest 
contributor to PYLL due to early death from cancer. In men, PYLL 
estimates for colorectal, pancreas, and prostate cancers and leukemia 
were the next largest. Among women, PYLL estimates for cancers of 
the breast, colorectum, ovary, and pancreas were the largest. In men, 
PYLL estimates for most tumor sites were similar between age groups 
or higher in the younger than the older group. Among women, by 
contrast, this pattern held for fewer tumor sites; indeed, PYLL esti-
mates were higher in the older than the younger age group for non-
Hodgkin lymphoma and for lung, colorectal, pancreas, esophagus, 
and urinary bladder cancer. 

 Value of life lost that was associated with cancer deaths in 2000 
for men younger than 65 and 65 and older was $222.4 billion and 
$245.8 billion ( Table 3 ), respectively. Estimates for women 
younger than 65 and 65 and older were $227.9 billion and $264.5 
billion, respectively. Lung cancer alone represented more than 
25% of the value of life lost due to cancer deaths, in all years. 
Female breast cancer represented approximately 17% of the value 
of life lost due to cancer deaths in women. Each of the other tumor 

sites was less than 10% of the total value of life lost due to cancer 
deaths in men and women.     

 Overall, the value of life lost from cancer deaths in the year 
2000 was $960.6 billion; under assumptions of constant mortality 
rates, this value would increase 53% to $1472.5 billion in 2020 
( Table 4 ). Although we used the same process to project the 
underlying population to 2020, population changes have different 
impacts across tumor sites, because the age- and sex-specifi c mor-
tality rates are different for each tumor site. For example, the value 
of life lost due to death from prostate cancer increased by 68% 
between 2000 and 2020, but the value of life lost due to death from 
cervical cancer increased by about 29% during the same period.     

  Sensitivity Analysis of Cancer Mortality Rates 

 Compared with the base case scenario, in which constant lung 
cancer mortality rates are assumed, a projected 1% annual decline 
in lung cancer mortality rates would reduce the value of life lost 
due to lung cancer to $354.5 billion in 2020 from the expected 
$433.4 billion, and an annual 2% decline in lung cancer mortality 
rates would cause the value of life lost to be decreased to $289.4 
billion in 2020 ( Figure 1 ). Under a projected 4% annual decline in 
lung cancer mortality rates, the value of life lost would decrease to 
$191.6 billion in 2020. Projected value of life lost due to lung can-
cer deaths in 2020 under the 4% annual decline in mortality rates 
scenario was less than that estimated for the year 2000. The 4% 
annual decline scenario was the only scenario to result in a decline 
in value of life lost projections in 2020 from 2000 levels.     

 The value of life lost due to colorectal cancer deaths in the year 
2020 would be reduced to $114.6 billion with a projected annual 
1% decline in colorectal cancer mortality rates, compared with 
$140.1 billion in the base case scenario, and to $93.5 billion with 
the projected annual 2% decline in colorectal cancer mortality 
rates ( Figure 2 ). As with lung cancer, the only scenario to lead to a 
reduction in value of life lost in 2020 compared with estimates in 
2000 was the projection with a 4% annual decline in mortality 
rates, resulting in $61.9 billion estimate in 2020.     

 Compared with the base case scenario for breast cancer 
mortality in 2020, the value of life lost with the projected 
annual 1% decline in breast cancer mortality rates scenario 
declined from $121.0 billion to $98.9 billion in 2020, and to 
$80.7 billion with the projected annual 2% decline ( Figure 3 ). 
A projected 4% annual decline in mortality rates was associated 
with a projected $53.5 billion value of life lost. Both the 
projected 2% and 4% annual declines in breast cancer mortality 
rate scenarios resulted in lower value of life estimates in the 
year 2020 than in 2000.     

 Reductions in value of life lost with changes in prostate cancer 
mortality rates were smaller than for the other three cancer sites 
examined. Compared with the base case scenario for prostate 
cancer mortality in 2020, expected value of life lost declined from 
$58.4 billion to $39.0 billion with the 2% annual decline in 
mortality rates, and to $25.8 billion with the 4% annual decline 
( Figure 4 ).     

 To allow researchers to estimate value of life lost due to breast, 
colorectal, lung, or prostate cancer death using other values for a 
year of life, we created supplementary tables containing PYLL and 

 Table 2  .    Person-years of life lost (PYLL) due to cancer deaths in 
the year 2000 by sex and tumor site *   

  Tumor site

Men Women 

 <65 years  ≥ 65 years <65 years  ≥ 65 years  

  Lung 610   855 635   080 488   915 576   102 
 Breast  —  — 526   508 267   769 
 Prostate 49   602 219   714  —  —  
 Colorectal 196   931 184   506 172   303 224   298 
 Pancreas 113   170 94   461 87   697 130   226 
 Ovary  —  — 140   152 109   080 
 Leukemia 118   013 74   698 97   195 70   818 
 Lymphoma 
 (non-Hodgkin)

99   986 73   154 70   133 86   679 

 Esophagus 87   829 59   460 18   211 24   476 
 Urinary bladder 31   591 58   293 13   539 32   320 
 Liver 92   689 49   053 36   485 40   056 
 Kidney 68   986 44   248 35   353 36   315 
 Gastric 58   741 45   301 39   245 39   282 
 Head and neck 73   641 40   617 23   830 22   982 
 Brain and ONS 123   302 32   733 97   110 36   459 
 Cervix  —  — 88   979 17   692 
 Corpus uteri  —  — 50   962 54   898 
 Melanoma of the skin 59   723 24   394 39   860 17   343 
 Lymphoma (Hodgkin) 15   346 2991 12   575 3241 
 Testis 12   660 411  —  —  
 All cancers 2   148   725 1   883   620 2   331   853 2   084   256  

  *   Tumor sites are listed from highest to lowest sex-specific age-adjusted mor-
tality rate.  —  = not available or not applicable to this population; ONS = other 
neurologic sites. To estimate PYLL, the number of deaths for each tumor 
site was calculated from age- and sex-specific mortality rates and age- and 
sex-specific population projections. For each death, cohort life tables were 
used to compute the remaining life expectancy had the person not died from 
cancer.   
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average years of life lost (AYLL) estimates and projections by age 
group and sex. These tables contain the PYLL and AYLL esti-
mates under different assumptions about changes in mortality rates 
between 2000 and 2020 and are available at htttp://healthservices.
cancer.gov/publications/value_of_life_lost_tables/.   

  Discussion 
 In this study, we estimated and projected PYLL and the value of 
life lost due to cancer deaths in men and women in the United 
States. Using a standard value of life for men and women of all ages 
(ie, $150   000), we found that in the year 2000, the value of life lost 
due to early deaths from cancer was $960.6 billion. Despite higher 
cancer mortality rates in the population aged 65 and older than in 
the population younger than 65, value of life lost in the two age 
groups in the year 2000 was similar — $450.3 billion and $510.3 
billion, respectively. To our knowledge, this is the only study to 
quantify value of life lost from premature death separately for 
multiple tumor sites and for all cancers combined. Our estimates 
reflect the most recent cancer mortality rates and can be combined 
with other components of the burden of cancer, including the 
direct medical costs of care, morbidity, patient time costs associ-
ated with medical care, and caregiver burden, to inform under-
standing of the burden of cancer in the United States. 

 Under assumptions of current constant cancer mortality rates in 
our base case scenario, we projected the value of life lost due to 
cancer deaths in 2020 to be $1472.5 billion, which is a 53% 
increase from the year 2000. This increase refl ects the aging and 
growth of the US population and the expected increases in life 
expectancy and does not take into account the impact of effective 
cancer control strategies on cancer mortality that are currently dis-

seminating and diffusing. We conducted sensitivity analysis using 
varying assumptions about trends in mortality rates for breast, col-
orectal, lung, and prostate cancer. Even with small annual declines 
in cancer mortality rates, the reductions in the total value of life lost 
were substantial. The hypothetical scenarios of 1%, 2%, and 4% 
annual declines in mortality rates allow comparisons of differences 
in value of life lost with the expected effects of cancer control strat-
egies, including risk factor reduction, screening, and improvements 
in effective treatment. The relative contributions of these factors 
can be explored with more detailed simulation models, such as the 
Cancer Intervention and Surveillance Modeling Network models 
( 22 ), and the resulting projections may be used to target invest-
ments to cancer control strategies that are likely to result in the 
greatest reduction in burden of illness and to interventions that are 
the most cost-effective. Some cancer control strategies, such as 
smoking cessation, reduce deaths from multiple chronic diseases, 
whereas others, such as chemotherapy, can only reduce deaths 
from cancer. In this study, we estimated the burden of deaths from 
cancer only, not from multiple chronic diseases. Thus, the poten-
tial overall impact of strategies that may reduce deaths for multiple 
chronic diseases on value of life lost will be understated. 

 A companion study ( 23 ) used the human capital method with 
these PYLL estimates in adults aged 20 and older with age- and sex-
specifi c wage rates and employment levels to estimate productivity 
losses from cancer deaths. As already noted, this method assumes 
that earnings refl ect underlying productivity and, as a result, esti-
mates refl ect lower wages and less employment among women and 
the elderly than among working age men. In 2000, the estimate of 
lost productivity from all cancer deaths using the human capital 
method was approximately $115.8 billion ( 23 ). Our value of life lost 
estimates were about eight times this amount, with the greatest 

 Table 3  .    Value of life lost due to cancer deaths in the year 2000 by sex and tumor site in billions of dollars *   

  Tumor site

Men Women 

 <65 years (billion $)  ≥ 65 years (billion $) <65 years (billion $)  ≥ 65 years (billion $)  

  Lung 66.1 82.3 50.1 72.3 
 Breast   51.3 33.9 
 Prostate 5.5 29.3   
 Colorectal 20.7 24.1 17.2 28.8 
 Pancreas 12.1 12.3 8.9 16.6 
 Ovary  —  — 13.9 13.8 
 Leukemia 10.7 9.8 8.4 9.1 
 Lymphoma (non-Hodgkin) 10.0 9.6 6.8 11.1 
 Esophagus 9.4 7.7 1.9 3.1 
 Urinary bladder 3.4 7.7 1.4 4.2 
 Liver 9.6 6.4 3.6 5.1 
 Kidney 7.2 5.8 3.4 4.6 
 Gastric 6.1 5.9 3.8 5.0 
 Head and neck 7.8 5.3 2.4 2.9 
 Brain and ONS 11.5 4.2 8.6 4.6 
 Cervix  —  — 8.2 2.2 
 Corpus uteri  —  — 5.2 6.9 
 Melanoma of the skin 6.0 3.2 3.8 2.2 
 Lymphoma (Hodgkin) 1.4 0.4 1.1 0.4 
 Testis 1.1 0.1  —  —  
 All cancers 222.4 245.8 227.9 264.5  

  *   Tumor sites are listed from highest to lowest sex-specific age-adjusted mortality rate.  —  = not available or not applicable to this population; ONS = other neuro-
logic sites. Value of life lost was estimated using a previously published value of 1 year of life ($150   000) applied to the person-years of life lost estimate for each 
tumor site. All value of life lost estimates were discounted by 3% annually and reported in real dollars.   
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differences in estimates for the population aged 65 and older. 
Differences in the two estimates refl ect the inclusion of the intrinsic 
value of life in the WTP approach and the different methods for 

measuring productivity. The human capital approach estimates the 
impact of premature deaths on the economy, whereas the WTP 
approach yields a more global estimate. Regardless of the method 
used to estimate the societal value of premature deaths, these mor-
tality costs are an important component of the burden of illness. 

 Others ( 5  –  7 ) have reported that mortality costs estimated 
using the human capital approach are at least as large as the 
estimated direct medical costs of care for cancer patients during 
the same period. Our estimates of the value of life lost are also 
substantially greater than estimates of direct medical costs of 
cancer care. For example, a recent study estimated that the 
aggregate prevalence costs of colorectal cancer care for all 
patients aged 65 and older in the United States in 2000 were 
approximately $7.4 billion ( 24 ). Our estimate of the value of life 
lost due to early death from colorectal cancer in the population 
aged 65 and older was more than seven times this amount in the 
same year. This ratio between value of life lost due to premature 
deaths and aggregate direct medical costs of care is likely to be 
even larger in the population younger than age 65, among whom 
incidence rates are smaller but PYLL due to cancer death are 
much greater. 

 The mortality rates presented here are similar to those reported 
routinely by the National Cancer Institute Surveillance, 
Epidemiology and End Results (SEER) program ( 10 ), but we report 
rates for different age groups (ie, younger than age 65 and 65 and 
older). Reporting the value of life lost for individuals younger than 
age 65 and aged 65 and older allows us to highlight the relative 
impact of age-specifi c mortality rates and life expectancies. It also 
allows us to compare value of life lost estimates with cost of care 
estimates in elderly populations from SEER-Medicare and provides 
a contrast to estimates calculated with the human capital approach. 
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  Figure 2  .    Projected value of life lost due to colorectal cancer deaths in 
the United States. The most recent years of data (ie, from 1999 to 2003) 
were used to calculate sex- and age-specifi c colorectal cancer mortality 
rates for the base case mortality rate projections. Sensitivity analysis 
scenarios included annual 1%, 2%, and 4% declines in colorectal cancer 
mortality.     

 Table 4  .    Value of life lost due to cancer deaths in the years 2000 
and 2020 by tumor site in billions of dollars *   

  Tumor site

Value of life lost

% increase in 

value of life lost 

 2000 

(billion $)

2020 

(billion $)  

  Lung 270.8 433.4 60.1 
 Female breast 85.3 121.0 41.8 
 Prostate 34.8 58.4 67.6 
 Colorectal 90.9 140.1 54.3 
 Pancreas 49.9 77.9 56.2 
 Ovary 27.7 41.0 48.1 
 Leukemia 38.0 55.4 45.9 
 Lymphoma 
 (non-Hodgkin)

37.4 56.5 51.0 

 Esophagus 22.0 34.9 58.6 
 Urinary bladder 16.7 26.7 60.2 
 Liver 24.6 37.2 51.4 
 Kidney 21.0 32.6 54.9 
 Gastric 20.8 31.6 51.5 
 Head and neck 18.4 28.7 56.3 
 Brain and ONS 28.9 40.5 40.1 
 Cervix 10.5 13.5 28.7 
 Corpus uteri 12.1 18.5 52.4 
 Melanoma of the skin 15.1 21.6 42.8 
 Lymphoma (Hodgkin) 3.2 4.3 31.0 
 Testis 1.2 1.3 13.6 
 All cancers 960.7 1472.5 53.3  

  *   Tumor sites are listed from highest to lowest sex-specific age-adjusted 
mortality rate. ONS = other neurologic sites. Value of life lost was estimated 
using a previously published value of 1 year of life ($150   000) applied to the 
person-years of life lost estimate for each tumor site. All value of life lost 
estimates were discounted by 3% annually and reported in real dollars.   
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   Figure 1  .    Projected value of life lost due to lung cancer deaths in the 
United States. The most recent years of data (ie, from 1999 to 2003) 
were used to calculate sex- and age-specifi c lung cancer mortality rates 
for the base case mortality rate projections. Sensitivity analysis sce-
narios included annual 1%, 2%, and 4% declines in lung cancer 
mortality.    
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 Despite the strengths of using the best available national data 
on deaths and population projections, evaluating several 
assumptions about future mortality rates in sensitivity analyses, and 
using transparent methods, there are some limitations associated 
with this study. First, the validity of death certifi cate data varies by 
tumor site ( 24 ), and in some situations, the underlying cause of 
death may refl ect a metastatic site rather than the original site (eg, 
prostate cancer metastasized to the lungs coded as lung cancer). As 
a result, our value of life lost estimates may be overstated for 

common metastatic sites, such as lung and liver. Our overall esti-
mates of value of life lost for all cancers are unlikely to be impacted 
by the validity of death certifi cates for specifi c cancers, however. 
Second, we used all-cause mortality to approximate other-cause 
mortality in estimating PYLL. Because all-cause mortality includes 
cancer deaths, the hazards of death are overstated, and as a result, 
the PYLL and resulting value of life lost estimates are understated. 
The understatement is greatest when using all-cause mortality to 
approximate other-cause mortality for all cancers. 

 In summary, estimated value of life lost due to cancer death in 
the United States is substantial and is projected to increase 
dramatically even if mortality rates remain constant because of 
expected changes in population size, age composition, and life 
expectancy. Small decreases in mortality rates may lead to large 
reductions in the value of life lost. These estimates and projections 
may be used to target investments to cancer control strategies for 
tumor sites that are likely to result in the greatest reductions in 
burden of illness and those that are the most cost-effective.    
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  Figure 4  .    Projected value of life lost due to prostate cancer deaths in the 
United States. The most recent years of data (ie, from 1999 to 2003) 
were used to calculate sex- and age-specifi c prostate cancer mortality 
rates for the base case mortality rate projections. Sensitivity analysis 
scenarios included annual 1%, 2%, and 4% declines in prostate cancer 
mortality.     
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  Figure 3  .    Projected value of life lost due to breast cancer deaths in the 
United States. The most recent years of data (ie, from 1999 to 2003) 
were used to calculate sex- and age-specifi c breast cancer mortality 
rates for the base case mortality rate projections. Sensitivity analysis 
scenarios included annual 1%, 2%, and 4% declines in breast cancer 
mortality.     
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