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1

Summary

Over the past 25 years, life expectancy has been rising in the United 
States at a slower pace than has been achieved in many other high-income 
countries. Consequently, the United States has been falling steadily in the 
world rankings for level of life expectancy, and the gap between the United 
States and countries with the highest achieved life expectancies has been 
widening. International comparisons of various measures of self-reported 
health and biological markers of disease reveal similar patterns of U.S. 
disadvantage. The relatively poor performance of the United States with 
respect to achieved life expectancy over the recent past is surprising given 
that it spends far more on health care than any other nation in the world, 
both absolutely and as a percentage of gross national product. Motivated by 
these concerns, the National Institute on Aging requested that the National 
Research Council convene a panel of leading experts to clarify patterns in 
the levels and trends in life expectancy across nations, to examine the evi-
dence on competing explanations for the divergent trends, and to identify 
strategic opportunities for health-related interventions to narrow this gap. 

PATTERNS OF MORTALITY AT OLDER AGES

To examine trends in life expectancy, the panel chose to rely on data 
available from the Human Mortality Database. The panel examined trends 
in life expectancy at birth by year for males and females in the United States 
and compared them with trends in other high-income countries where the 
data were considered to be of sufficiently high quality. For U.S. males, life 
expectancy at birth increased by 5.65 years from 69.99 years in 1980 to 
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75.6 years in 2007, the equivalent of 2.1 years per decade. While this is 
a significant achievement, it is less than the average increase for the other 
21 countries examined for this study. Similarly, between 1980 and 2007, 
life expectancy at birth for U.S. women increased 3.3 years from 77.5 to 
80.8 years, only slightly more than 60 percent of what was achieved, on 
average, in the same period in the other 21 countries examined. Among 
high-income countries that have recorded reductions in adult mortality at 
advanced ages, the Netherlands and Denmark stand out as the only other 
two countries that have recently underachieved. For both men and women, 
the divergence of experience between the United States and the other coun-
tries examined is clear both before and after age 50, although it is starker 
for women than for men. However, because 94–96 percent of newborns in 
high-income countries now survive to age 50, variation in life expectancy 
at birth is dominated by what happens over age 50, and the panel therefore 
chose to concentrate on mortality in this older age group. 

The panel undertook a careful examination of cause-of-death statistics 
to see whether specific causes of death could account for the low level of 
life expectancy in the United States and were associated with improvements 
in life expectancy in vanguard countries. Comparative analyses of this sort 
are complicated by issues of variation in coding practices across countries 
and over time. Nevertheless, it does appear that higher mortality rates for 
lung cancer and respiratory diseases in the United States, Denmark, and the 
Netherlands are an important part of the story of recent trends. About half 
the gap between the United States and the countries with the highest life 
expectancies results from differences in mortality due to heart disease, so 
this condition should be a focus of efforts to bring U.S. life expectancy in 
line with that of the exemplar countries. Other conditions that account for 
the poor performance of U.S. women in particular include cerebrovascular 
conditions (primarily stroke), diabetes, and mental disorders. 

EVIDENCE ON POSSIBLE COMPETING EXPLANATIONS

The panel examined a number of possible risk factors and considered how 
differentials among countries in exposure to these risk factors might account 
for observed disparities in levels of and improvements in life expectancy. For 
some factors, comparable cross-country data exist on the current levels of risk, 
while for others, surprisingly little direct evidence can be brought to bear. The 
fluid nature of the relationship between mortality and some of the major risk 
factors also complicated the panel’s work. For example, the epidemiological 
literature still reflects considerable differences of opinion with respect to the 
magnitude of the relationship between obesity and mortality. 

The panel’s strategy was to try to establish the strength of the evidence 
for a number of the most commonly proffered explanations of why the 
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United States fares poorly on life expectancy relative to other countries—for 
example, that these differences are the result of a particularly inefficient 
U.S. health care system or that they are a function of poor health behaviors 
in the United States, particularly with respect to smoking, overeating, and 
failing to exercise sufficiently. The panel also considered differences among 
countries in levels of social integration and in socioeconomic inequality. 
Ultimately, all of these potential risk factors will need to be examined in 
an integrated framework across the entire life course, taking account of 
the effects of differences in socioeconomic status, behavioral risk factors, 
and social policy, as well as changing effects across particular cohorts and 
periods. 

Smoking appears to be responsible for a good deal of the divergence in 
female life expectancy. Other factors, such as obesity, diet, exercise, and eco-
nomic inequality, also have likely played a role in the current gap and diver-
gence between the United States and other countries. Fifty years ago, smoking 
was much more widespread in the United States than in  Europe or Japan: a 
greater proportion of Americans smoked and smoked more intensively than 
was the case in other countries. The health consequences of this behavior 
are still playing out in today’s mortality rates. Over the period 1950–2003, 
the gain in life expectancy at age 50 was 2.1 years lower among U.S. women 
compared with the average of nine other high-income countries (5.7 vs. 7.8 
years gained, respectively). The damage caused by smoking was estimated 
to account for 78 percent of the gap in life expectancy for women and 41 
percent of the gap for men between the United States and other high-income 
countries in 2003. Smoking also has caused significant reductions in life 
expectancy in the Netherlands and Denmark, which as noted are two other 
countries with relatively poor life expectancy trends. 

Other factors, particularly the rising level of obesity in the United States, 
also appear to have played a significant part, although as noted, there is still 
a good deal of uncertainty in the literature regarding the mortality conse-
quences of obesity and possible trends therein. Obesity may account for a 
fifth to a third of the shortfall of life expectancy in the United States relative 
to the other countries studied. Other specific risk factors also are surely im-
portant, but their effects are even more difficult to quantify. The panel found 
some evidence to suggest that adults aged 50 and over in the United States 
are somewhat more sedentary than those in Europe, but the research base 
is insufficient even to identify a reasonable range of uncertainty in estimates 
of the contribution of physical activity to international differences or trends 
in mortality. 

In other cases, the panel determined that certain risk factors are unlikely 
to have played a major role in the divergence of life expectancy in various 
countries over the past 25 years. A large body of work shows a causal rela-
tionship between social ties and social integration and mortality. Yet there 
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is little basis for concluding that levels or trends in the quality of social net-
works have played a role in the divergent life expectancies studied. Similarly, 
little evidence supports the hypothesis that hormone therapy played a part 
in an emergent longevity shortfall for American women. 

Finally, the panel examined whether differences in health care systems 
across countries might help explain the divergence in life expectancy over 
the past 25 years. The health care system in the United States differs from 
those in other high-income countries in a number of ways that conceivably 
could lead to differences in life expectancy. Certainly, the lack of universal 
access to health care in the United States has increased mortality and re-
duced life expectancy. However, this is a smaller factor above age 65 than 
at younger ages because of Medicare entitlements. For the main causes of 
death at older ages—cancer and cardiovascular disease—available indica-
tors do not suggest that the U.S. health care system is failing to prevent 
deaths that would elsewhere be averted. In fact, cancer detection and 
survival appear to be better in the United States than in most other high-
income countries.  Survival rates following a heart attack also are favorable 
in the United States.

Most of the comparative data the panel reviewed relate to the perfor-
mance of the U.S. health care system relative to those of other high-income 
countries after a disease has already developed. A separate concern is that 
the U.S. health care system does a particularly poor job at prevention, an 
observation that may be especially relevant in the midst of a nationwide 
obesity epidemic. The panel reviewed scattered evidence on the performance 
of the United States with respect to preventive medicine relative to European 
countries and found the evidence to be inconclusive. Certainly the high 
prevalence of certain health conditions in the United States is consistent 
with a failure of preventive medicine. But it could also be consistent with 
a higher prevalence of smoking, obesity, and physical inactivity among 
Americans, or with a medical system that may be unusually effective at 
identifying certain diseases.

LOOKING TO THE FUTURE

What will happen to life expectancy rates in the United States and other 
countries in the coming decades? Although it is impossible to answer that 
question with any certainty, the analyses described in this report point to 
some likely patterns for the future. Because there appears to be a lag of two 
to three decades between smoking and its peak effects on mortality, one can 
predict how smoking will affect life expectancy in various countries over the 
next 20 to 30 years. On this basis, life expectancy for men in the United States 
is likely to improve relatively rapidly in the coming decades in response to 
changes that have occurred in smoking patterns over the past 20 years. For 
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women, mortality improvements are likely to remain slower than males for 
the next decade or so. Similarly, life expectancy in Japan can be expected to 
improve less rapidly than it otherwise would because of the rapid increase 
in the prevalence of smoking in that country. On the other hand, the United 
States has been in the vanguard of a global obesity epidemic, and obesity 
also appears to be an important contributor to the shortfall in life expectancy 
in the United States. If the obesity trend in the United States continues, it 
may offset the longevity improvements expected from reductions in smok-
ing. However, recent data on obesity for the United States suggest that its 
prevalence has leveled off, and some studies indicate that the mortality risk 
associated with obesity has declined. The interplay between obesity levels 
and obesity risks bears watching as an important factor in future longevity 
trends in the United States. 

RESEARCH AND POLICY IMPLICATIONS

While the panel believes it made progress in identifying some of the 
main factors that have been driving differences in life expectancy among 
wealthy countries, it also identified many research gaps. With respect to 
behavioral risk factors, a reliable marker of the damage from smoking 
exists—mortality rates from lung cancer. No such clear-cut and widely 
available marker has been identified for obesity, physical inactivity, stress, 
lack of social integration, or the other risks considered in this report. 
Further more, evaluation of the importance of these risks is based primarily 
on observational studies that follow forward people with differing levels 
of exposure. These studies are subject to many biases, especially those as-
sociated with omitted variables, self-selection into categories, and reverse 
causation. Without randomized controlled trials, it is difficult to overcome 
these problems that plague observational studies. While it is sometimes 
difficult, expensive, and ethically challenging to alter individual behavior, 
there is no perfect substitute for such trials. On the other hand, studies that 
take advantage of natural experiments, such as increased cigarette taxes or 
a dramatic change in the use of hormone therapy, can sometimes serve as 
valuable supplements to randomized controlled trials. 

The panel concluded that a history of heavy smoking and current levels 
of obesity are playing a substantial role in the relatively poor longevity per-
formance of the United States. Yet these behaviors are products of a broad 
social and economic context encompassing, for example, a level of affluence 
that supports large numbers of automobiles, low taxes on gasoline, and dis-
persed residences and workplaces that encourage driving; a climate and soil 
in part of the country that are conducive to growing tobacco; a productive 
agricultural sector that produces inexpensive foods; and a public health sys-
tem that is highly dispersed and thus heavily dependent on regional rather 
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than national resources. It is also true that these contextual factors are not 
randomly distributed in the population; rather, they are more likely to affect 
the health of people of lower social status and those who are less likely to 
have lifetime access to health care. Finally, the panel did not undertake any 
analysis of the cost-effectiveness of public interventions designed to change 
personal health behaviors; therefore, recommendations as to what might 
be undertaken in this regard are not appropriate. It is clear, however, that 
failures to prevent unhealthy behaviors are costing Americans years of life 
compared with their counterparts in other wealthy countries.



7

And in Australia,

1
Difference Between Life Expectancy 

in the United States and  
Other High-Income Countries

Great advances have occurred in life expectancy in the United States 
over the last century. Improvements in the prevention and control of major 
childhood infectious diseases and in nutrition, housing, hygiene, and medi-
cal care resulted in an increase in life expectancy of about 4 years each 
decade throughout the first half of the 20th century. Advances in medical 
technology, particularly in relation to the treatment of heart disease and 
stroke, along with healthier lifestyles, improvements in access to health 
care, and better general overall health before age 65, enabled continued 
improvements in life expectancy throughout the second half of the 20th 
century (Fried, 2000). By June 2010, when the National Center for Health 
Statistics (NCHS) released its most recent life tables for the United States—
for 2006—the average life expectancy at birth was 75.1 years for men and 
80.2 years for women, compared with just 47.9 years for men and 50.7 
years for women for the period 1900-1902 (Arias, 2010). 

This pattern of rising life expectancy has been reproduced in many other 
high-income countries around the world (Kannisto, 1994; Kannisto et al., 
1994; Rau et al., 2008). Between 1950 and 1995, the mortality rate at each 
age declined at a roughly constant pace in Canada, France, Germany, Italy, 
Japan, the United Kingdom, and the United States (Tuljapurkar et al., 2000). 
In Japan, life expectancy in 1950 was 57.6 years for men and 60.9 years for 
women; by 2007 it had jumped by more than 20 years, to 79.2 years for men 
and 86.0 years for women (see Table 1-1). Similarly, in France, life expectancy 
in 1950 was 63.4 years for men and 69.2 years for women and by 2007 had 
grown to 77.4 years for men and 84.4 years for women.    
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1

life expectancy grew from 66.5 years for men and 71.8 years for women in 
1950 to 79.3 years for men and 83.8 years for women in 2007. 

Despite this broad similarity in patterns of increased life expectancy 
among high-income countries, gains in the United States over the more 
 recent past—especially the last 25 years—have been below those achieved in 
many other high-income countries and significantly below those achieved 
in countries that have seen the greatest increases. Table 1-1 presents esti-
mates of life expectancy at birth (e0), at age 50 (e50), and at age 80 (e80) 
taken from the Human Mortality Database for both men and women from 
ten different countries and provides a sense of the extent of the mortality 
differentials. In 1980, average life expectancy at age 50 for women in the 
United States was 30.6 years, the same as the average for the other nine 
countries shown in Table 1-1. By 2007, life expectancy at age 50 for women 
in the United States had increased 2.5 years to 33.1. But over the same time 
period, life expectancy at age 50 in Japan had increased 6.4 years; in Italy it 
had increased 5.2 years; and on average, for the other nine countries apart 
from the United States shown in Table 1-1, it had increased 3.9 years. (This 
pattern of U.S. improvement, but at a slower pace than that achieved in 
many other countries, is repeated throughout Table 1-1 for both men and 
women although the pattern is less pronounced for men than for women.) 
Consequently, the list of countries that has overtaken the United States with 
respect to life expectancy at birth has been growing, and the gap between 
the United States and the countries with the highest achieved life expectan-
cies has been widening (see Figures 1-1 and 1-2). According to the United 
 Nations’ Population Division, life expectancy at birth in the United States 
for both sexes combined for the period 2005–2010 ranked 28th in the 
world, just behind the United Kingdom, Korea, Luxembourg, and Malta but 
more than 2 years behind Australia, Canada, France, Iceland, Italy, Japan, 
and Switzerland (United Nations, 2009). 

New life tables published by NCHS suggest that the extent of the U.S. 
disadvantage could be even greater than that suggested in Table 1-1.

In fact, preliminary mortality data for 2008 indicate a very small decrease in life expectancy 
because of mortality increase at the oldest ages and among white women (Miniño et al., 2010). 

 NCHS 
recently accepted that the prevalence of age misreporting at the oldest ages 
in U.S. census data is significant enough to lead to underestimated death 
rates at those ages. As a result, NCHS has revised the basic methodology 
used to calculate the U.S. life table, which now yields lower estimates of 
life expectancy at all ages (Arias et al., 2010). The most recent life table for 
the United States published by NCHS provides estimates of life expectancy 
at 50 in 2006 that are approximately 0.6 years lower for women and 0.5 
years lower for men than the estimates provided in the Human Mortality 
Database (Arias et al., 2010). 
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FIGURE 1-1 Trend in highest recorded level of male life expectancy achieved versus 
trend in life expectancy in the United States.
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SOURCE: Data from Oeppen and Vaupel (2002) [Supplementary tables]; Human 
Mortality Database (http://www.mortality.org/ [accessed December 8, 2010]).

FIGURE 1-2 Trend in highest recorded level of female life expectancy achieved 
versus trend in life expectancy in the United States.
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2

In addressing its charge, the panel confronted a large and burgeoning 
theoretical and empirical literature encompassing contributions from virtu
ally every field within the social and health sciences. To deal with this vast 
body of work, the panel commissioned a set of background papers, each 
dealing with a specific topic relevant to the panel’s charge.

Those papers are available from the National Academies Press (see National Research 
Council, 2010). 

 This report, 
which draws heavily on that set of background papers, provides a synthesis 
of the panel’s findings, analyses, conclusions, and recommendations.

2

-

International comparisons of various measures of self-reported health 
and biological markers of disease reveal similar patterns of U.S. disadvan-
tage. In 2006, Banks and colleagues reported that the U.S. population of 
late middle age was considerably less healthy than the equivalent English 
population. For every disease the authors studied, Americans across the 
socio economic distribution reported a higher disease burden: approximately 
30 percent higher prevalence for lung disease and myocardial infarction, 60 
percent higher for all heart disease and stroke, and 100 percent higher for 
diabetes (Banks et al., 2006). Furthermore, the design of the study strongly 
suggested that the American health disadvantage could not be explained sim-
ply by reference to problems associated with an inefficient health care system, 
the lack of universal health care coverage, or large racial and socioeconomic 
disparities in the United States. Moreover, subsequent analyses have found 
no significant reason to doubt the basic underlying finding that the burden 
of disease in America is much higher than that in many other countries 
(Avendano et al., 2009; Crimmins et al., 2008, 2010). The relatively poor 
performance of the United States with respect to achieved life expectancy 
in the recent past is perhaps all the more surprising in light of the fact that 
the United States spends far more on health care than any other nation in 
the world, both absolutely and as a percentage of gross national product. 

Motivated by these concerns, the National Institute on Aging requested 
that the National Research Council convene a panel of leading experts to 
clarify patterns in the levels and trends in life expectancy across nations, 
to examine the evidence on competing explanations for the divergence 
among nations, and to identify strategic opportunities for health-related 
interventions to reduce this divergence. Specifically, the panel was charged 
with addressing three questions: What accounts for the different trends in 
mortality at older ages that have been observed in Organisation for Eco-
nomic Co-operation and Development (OECD) countries? What are the 
likely implications of these trends for the future trajectory of mortality at 
older ages in the United States? What can be learned about modifiable risk 
factors from countries where mortality at older ages has improved most 
rapidly in the last quarter century? 
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DIVERGENT TRENDS IN LIFE EXPECTANCY

Origins of an Inquiry

Until the early 1990s, despite the accomplishments of certain high-
income countries in achieving significant continued improvements in life 
expectancy at birth, there was considerable disagreement among gerontolo-
gists and demographers as to what the future might bring. On the one hand, 
pessimists believed that deaths above age 80 were due to problems associated 
with senescence and intractable aging processes. Consequently, increases 
in longevity beyond age 85 or so were unlikely to be achievable without 
fundamental biomedical breakthroughs that would affect those processes 
themselves (Fries, 1980; Lohman et al., 1992; Olshansky et al., 1990). On 
the other hand, optimists believed that continued improvements in life ex-
pectancy were to be expected and that the official population projections of 
the time were too conservative (see, for example, Ahlburg and Vaupel, 1990). 

A lack of reliable and internationally comparable data initially lim-
ited demographers’ ability to study patterns of mortality and morbidity 
at advanced ages (Jeune and Vaupel, 1999). In the United States, for 
example, demographers have long been wary of using mortality data 
at older ages because of concerns about the quality of the data and the 
validity of age reporting (Coale and Kisker, 1986, 1990; Preston et al., 
1999). The coverage of the U.S. civil registration system was incomplete 
until the mid-1930s, and misspecification of age, particularly at the old-
est ages, has been a persistent problem in the U.S. data, particularly for 
the African American population (Manton et al., 1979; Preston and Elo, 
2006; Preston et al., 1996, 1999, 2003). 

Once reliable data on mortality at advanced ages began to be assembled 
and analyzed, demographers discovered that levels of mortality at advanced 
ages in many countries had declined significantly between the 1950s and 
the 1980s (see, for example, Kannisto, 1994; Kannisto et al., 1994; Vaupel, 
1997). Rather than slowing down, which is what might be expected if life 
expectancy were approaching some biological or practical limit, the rate of 
mortality improvement showed little relationship to the level of old-age mor-
tality (Kannisto et al., 1994; Oeppen and Vaupel, 2002; Rau et al., 2008). 

Although the debate on the limit to human life expectancy con tinues (see 
Christensen et al., 2009, 2010b; Olshansky and Carnes, 2010;  Olshansky et 
al., 2009), the empirical observations outlined above have, to some degree, 
deflected demographers’ attention away from the debate over the limit to life 
expectancy and toward a new focus on the heterogeneity of mortality experi-
ence among countries. In 1995, for example, Manton and Vaupel assembled 
evidence showing that, for people aged 80 and above, life expectancy was 
greater in the United States than it was in Sweden, France, England, or 
 Japan, at least until 1987 (Manton and Vaupel, 1995). Similarly, Janssen and 
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3

colleagues reported a large degree of heterogeneity in the pace of mortality 
decline at old ages among various European countries ( Janssen et al., 2004, 
2007). While mortality declines were strong in France and England and 
Wales in the 1950s and 1960s, the authors found modest or no mortality de-
clines in the Nordic countries. In 2006, Meslé and Vallin presented evidence 
showing that trends in female old-age mortality in the United States and the 
Netherlands had diverged from those in Japan and France in the period since 
1984 (Meslé and Vallin, 2006). Finally, Rau and colleagues (2008) identified 
Denmark, the Netherlands, Norway, and the United States as the countries 
with the smallest mortality improvements. The United States, once a leader 
in longevity, particularly with respect to mortality at the oldest ages, has 
been falling further and further behind other countries (Rau et al., 2008).

To examine trends in life expectancy, the panel chose to rely on data 
available from the Human Mortality Database (http://www.mortality.org 
[accessed December 8, 2010]). This database, established in 2000 as a col-
laborative research project of teams of scientists at the University of Cali-
fornia, Berkeley, and the Max Planck Institute for Demographic Research 
(MPIDR) in Rostock, Germany, contains raw data and original calculations 
of death rates and life tables for national populations by single year of age 
and single year of time. This chapter presents the panel’s analysis of data 
from 22 countries for which the data were considered to be of sufficiently 
high quality.

3The countries included in the analysis in this chapter are Australia, Austria, Belgium, Canada,  
Denmark, Finland, France, Iceland, Ireland, Italy, Japan, Luxembourg, the Netherlands, New  
Zealand, Norway, Portugal, Spain, Sweden, Switzerland, the United Kingdom, the United 
States, and West Germany. The countries omitted from the analysis include Belarus, Bulgaria, 
Chile, East Germany, Estonia, Hungary, Israel, Latvia, Lithuania, Poland, Reunified Germany, 
Russia, Taiwan, and Ukraine. These countries were excluded because, according to the Human 
Mortality Database, the data for these countries either were not robust (i.e., were corrupted 
or had methodological issues) or did not go back far enough. 

 This analysis provides a broader perspective than much of 
the report, which focuses on a group of 10 countries.

Gender Differences in Trends in Life Expectancy

Women on average live longer than men, so it is natural to explore the 
extent to which any improvements in life expectancy among countries vary 
by gender. Indeed, this is the focus of the above-cited paper by Meslé and 
Vallin (2006), which contrasts improvements in female old-age mortality 
in the United States and the Netherlands with those in Japan and France. 
More recently, however, other authors have emphasized the importance of 
looking at men as well (see, for example, Murray and Frenk, 2010, who 
point out the relatively poor performance in life expectancy for U.S. men 
aged 15-60 compared with Australian and Swedish men of similar ages).



14 LEVELS OF LONGEVITY IN HIGH-INCOME COUNTRIES

The panel examined trends in life expectancy at birth by year for men 
and women in the United States and compared them with trends for 21 
other high-income countries with good data (see Figures 1-3 and 1-4). The 
analysis was restricted to the recent past, defined by the panel as the period 
1980 to 2006. For U.S. men (see Figure 1-3), life expectancy at birth in-
creased by 5.5 years over this 27-year period, equivalent to 2.04 years per 
decade. While this is a significant achievement, it is less than the average 
rate of change for the other 21 countries shown in the figure. Consequently, 
the series of dots representing the progress of U.S. men in the figure can be 
seen as both rising absolutely and falling relatively. The story with regard 
to U.S. women is similar (see Figure 1-4): between 1980 and 2006, the 
increase in life expectancy at birth for U.S. women was only slightly more 
than 60 percent of what was achieved, on average, in the same period in 
the other 21 countries. Thus as with U.S. men, life expectancy at birth for 
U.S. women is rising in absolute terms but falling relative to other countries.

FIGURE 1-3 U.S. male life expectancy at birth relative to that for selected OECD 
countries. 
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NOTE: Each dot represents the level of life expectancy in a particular country. The 
large circle represents the position of the United States each year. 
SOURCE: Data from Human Mortality Database (http://www.mortality.org/ [ac-
cessed December 8, 2010]).
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FIGURE 1-4 U.S. female life expectancy at birth relative to that for selected OECD 
countries. 
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NOTE: Each dot represents the level of life expectancy in a particular country. The 
large circle represents the position of the United States each year. 
SOURCE: Data from Human Mortality Database (http://www.mortality.org/ [ac-
cessed December 8, 2010]).

Age Group Contributions to Life Expectancy Trends

In the first half of the 20th century, life expectancy at birth rose 
dramatically as a consequence of prevention and control of major child-
hood infectious diseases, while gains in life expectancy above age 65 were 
considerably more modest. In contrast, during the second half of the 20th 
century and continuing over the first decade of the 21st century, improve-
ments in life expectancy are usually attributed to advances in medical 
technology—particularly in relation to the treatment of chronic diseases, 
especially heart disease and stroke—along with healthier lifestyles, im-
proved access to health care, and better general overall health after age 
65 (see, for example, Fried, 2000). Consequently, the latter half of the 
20th century saw smaller gains in life expectancy from mortality decline 
at younger ages but larger gains in life expectancy above age 65.

The panel considered the extent to which the patterns of divergence in 
life expectancy among countries shown in Figures 1-3 and 1-4 are a function 
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of differential improvements across different stages of the life course. Figures 
1-5 to 1-8 divide the comparison of the experience of men and women in 
the United States and of men and women in the other 21 countries into two 
stages of the life course, showing the probability of survival up to age 50 
(see Figures 1-5 and 1-6) and life expectancy beyond age 50 (see Figures 
1-7 and 1-8). The divergence of experience between the United States and 
the other countries is clear both before and after age 50. 

FIGURE 1-5 Probability of survival to age 50 among men in the United States and 
selected OECD countries.
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NOTE: Each dot represents the level of life expectancy in a particular country. The 
large circle represents the position of the United States each year. 
SOURCE: Data from Human Mortality Database (http://www.mortality.org/ [ac-
cessed December 8, 2010]).

For men, improvements in survival can be seen in both parts of the life 
course, although the improvements have been very small below age 50 in 
the United States. The comparable data for women show a starker contrast 
between the United States and the other 21 countries. Figure 1-6 shows that 
over the past 10 years, only the United States has failed to make significant 
improvements in the probability of survival up to age 50 for women. Once 
again, while there is a divergence of experience between the United States 
and the other countries, the figure shows only a small relative decline in the 
rank of the United States—all that is possible given that it already had one 
of the worst records. In contrast, Figure 1-8 illustrates the dramatic decline 
in international ranking for life expectancy among U.S. women at age 50 
during the recent past, due to slower progress in reducing adult female 
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mortality. In 1980, the United States was ranked 11th on this measure; by 
1990 it had fallen to 13th and by 2006 had dropped to 21st. During that 
time, the difference in life expectancy among women at age 50 between the 
United States and the highest-ranking country rose from 1.5 years in 1980 
to 2.0 years in 1990, 4.1 years in 2000, and 4.2 years in 2007. 

Mortality trends below age 50 provide useful background. However, 
because 94 percent of newborns in the United States now survive to age 50, 
variation in life expectancy at birth is dominated by what happens above 
age 50. For this reason, the panel chose to focus on mortality above age 50 
and to rely heavily on the summary indicator of life expectancy at age 50: the 
expected number of additional years to be lived by someone who survives 
to age 50. 

FIGURE 1-6 Probability of survival to age 50 among women in the United States 
and selected OECD countries. 
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NOTE: Each dot represents the level of life expectancy in a particular country. The 
large circle represents the position of the United States each year. 
SOURCE: Data from Human Mortality Database (http://www.mortality.org/ [ac-
cessed December 8, 2010]).

Variation in Trajectories of Mortality at Older Ages

It has long been observed that mortality rates in humans tend to rise 
exponentially throughout most of the adult age range, although the increase 
in the risk of death has been shown to decelerate among the oldest old 
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(Vaupel et al., 1998). How similar, then, should one expect the pattern of 
survival to be at older ages between one country and another? And to what 
extent has the pattern of improvement in survival in the United States been 
different from that in other countries at various ages above 50? To date this 
topic has received very little attention. 

4

4

FIGURE 1-7 Life expectancy at age 50 for men in the United States and selected 
OECD countries. 
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NOTE: Each dot represents the level of life expectancy in a particular country. The 
large circle represents the position of the United States each year.
SOURCE: Data from Human Mortality Database (http://www.mortality.org/ [ac-
cessed December 8, 2010]).  

Figures 1-9 and 1-10 show the variation over time in the probability 
of dying in one year for adults aged 55 (1q55), 65 (1q65), 75 (1q75), and 85 
(1q85) in the United States versus the 21 other countries over time. Relative 
to men in the other 21 countries, U.S. men have a higher mortality risk at 
the younger older ages (i.e., ages 55 and 65), typical mortality risk at age 
75, and much lower mortality risk at age 85 (see Figure 1-9).

A similar observation has been made by Ho and Preston (2010), who use data from the 
Human Mortality Database for 2005 to compare age-specific death rates for the United States 
with those for a comparison set of 17 OECD countries. The authors demonstrate that the U.S. 
position improves dramatically after age 70 for men and after age 75 for women. 

 Similarly, 
relative to women in the other 21 countries, U.S. women have relatively 
high mortality rates at the younger older ages but compare quite favorably 
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5

5

at age 85 and above (see Figure 1-10). The sharp decline in the rank of 
U.S. women at age 75 but not at age 85 or 95 (not shown) over the past 
25 years suggests important cohort patterns may underlie these mortality 
trends.  

See Preston et al. (2001) for an explanation of basic concepts and measures in demography.

FIGURE 1-8 Life expectancy at age 50 for women in the United States and selected 
OECD countries. 
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NOTE: Each dot represents the level of life expectancy in a particular country. The 
large circle represents the position of the United States each year. 
SOURCE: Data from Human Mortality Database (http://www.mortality.org/ [ac-
cessed December 8, 2010]).

Trailblazers Versus Stragglers

The panel considered whether there are countries other than the United 
States whose mortality experience over the recent past might provide im-
portant clues as to factors that can explain their own relatively poor per-
formance and that of the United States. Since the collapse of communism in 
1989, for example, most countries of the former Soviet Union have shared a 
common pattern of worsening mortality (Shkolnikov et al., 2004). The crisis 
has been particularly severe in Russia, where excessive alcohol intake has 
been shown to be an important determinant of premature male mortality 
(Zaridze et al., 2009a, 2009b). 
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Among countries that have recorded reductions in adult mortality at 
advanced ages, the United States, the Netherlands, and Denmark are fre-
quently cited as three that have recently underachieved. Meslé and  Vallin 
(2006) focus on the differences in female old-age mortality among the 
United States, the Netherlands, France, and Japan. In the early 1950s, 
American women enjoyed the highest life expectancy at age 65 among these 
four countries. Life expectancy at age 65 in the four countries converged 
until the early 1980s, when it was virtually identical in all four. In about 
1984, however, trends in female life expectancy began to diverge sharply 
so that by 2000, the levels of life expectancy in the United States and the 
Netherlands had fallen significantly behind those in France and Japan.

Janssen and colleagues (2004) examined trends in mortality at age 
80 and found that in the 1980s and 1990s, while France and to a lesser 
extent England and Wales enjoyed continued declines in old-age mortality, 
the Netherlands, Denmark, and Norway saw progress stagnate. For the 
Netherlands, the stagnation in old-age mortality occurred around 1980. 
Subsequent analyses of cause-of-death patterns revealed that smoking-
related cancers, chronic obstructive pulmonary disease, and diseases related 
specifically to old age contributed to this stagnation (Janssen et al., 2003; 
Nusselder and Mackenbach, 2000). Recently, however, there has been a 
sharp improvement in life expectancy in the Netherlands. From 2002 to 
2008, life expectancy at birth increased by almost 2 years in that country, 
with the sharpest upturn being achieved at age 85. This improvement is 
thought to be a period as opposed to a cohort effect, since it coincides with 
a time of sharply rising health care expenditures and increased health care 
for the elderly, facilitated by the sudden relaxation of budgetary constraints 
on health care expenditures by the Dutch government (Mackenbach and 
Garssen, 2010).

Similar to the Netherlands, Denmark was among the world leaders in 
low levels of mortality up to the 1980s, for both men and women. Like the 
United States, however, Denmark experienced a period of stagnation in mor-
tality improvement for 10–15 years. The stagnation ended in the mid-1990s, 
and more recently, Denmark has once again achieved rates of improvement 
in life expectancy at older ages that are comparable to those of the highest-
performing countries. Nevertheless, Denmark has not been able to catch 
up with neighboring Sweden, where life expectancy has been among the 
very longest for many decades. An analysis of cause-specific mortality data 
suggests that the stagnation in Danish mortality improvement was related 
to lifestyle factors, especially smoking and excessive alcohol consumption. 
Differences in smoking- and alcohol-related deaths account for virtually all 
of the disparity in life expectancy between Denmark and Sweden during the 
period 1997–2001, with smoking playing the larger role (Christensen et al., 
2010a). There are also some indications that lower budgets for Denmark’s 
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free national health care system relative to other Nordic countries may have 
played a role in Denmark’s adverse position (Christensen et al., 2010a).

At the other end of the spectrum, Japan and France have achieved 
remarkable improvements in survival at older ages. The pace of mortality 
improvement at older ages continues to be particularly rapid in Japan, even 
though it already enjoys mortality levels lower than those anywhere else. 
In July 2010, when the Japanese Ministry of Health, Labour, and Welfare 
published an abridged life table for 2009, it showed that Japanese women 
are now expected to live, on average, 86.44 years—the highest level in the 
world for the 25th straight year—while Japanese men are expected to live 
79.59 years (Ministry of Health, Labour, and Welfare, 2010). Remarkably, 
these levels represent increases in average life spans of almost 5 months for 
women and 4 months for men compared with the previous year. If death 
rates at older ages were approaching a biological or practical limit, it might 
be expected that improvements in Japan would be slowing down. Similarly, 
length of life continues to increase in France, which has the second high-
est recorded level of life expectancy after Japan. French mortality declined 
very sharply in 2004 compared with 2003, a year that saw a major heat 
wave, but also compared with 2002, a more normal year (Pison, 2005). Life 
expectancy in France increased by 10 months between 2002 and 2004, a 
significantly more rapid increase than the trend for the previous 50 years, 
which was about 3 months a year (Pison, 2005).

Discussion

Research on advances in mortality at older ages has unequivocally 
confirmed the existence of large and growing differences in life expec-
tancy between the United States and many other high-income countries. 
To date, no satisfactory explanation of these patterns has been proposed. 
A clearer understanding of what accounts for the observed differences in 
life expectancy and the observed trends at older ages among high-income 
countries may help identify important modifiable risk factors that could 
 inform the development of new initiatives aimed at improving life expec-
tancy in the United States still further. The gap between the level of life 
expectancy currently being achieved in the United States and in countries 
such as Japan and France indicates how much better the United States might 
be able to do given the current state of knowledge and practice. A firmer 
understanding of the proximal and distal causes of mortality differences 
and improvements also could potentially lead to better mortality forecasts 
in the future. It should be noted that explanations of mortality differences 
at a moment in time may not be the same as explanations of differences in 
mortality trends; certain factors may explain the contemporary gap between 
the United States and other countries, while different factors may be re-
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6

sponsible for changes in the gap. Because the gap has widened substantially 
in recent decades, the panel believes that study of the factors underlying 
current patterns will likely contribute to explanations of the widening gap, 
but that is not necessarily the case. 

ORGANIZATION OF THE REPORT

The remainder of this volume moves from basic description toward 
the search for explanation. As noted, the panel chose to focus much of the 
report on nine other countries for intensive comparison with the United 
States: Denmark and the Netherlands, the two other underachievers; Japan 
and France, two stellar achievers; Italy and Spain, large countries whose life 
expectancy gains have also outpaced those of the United States; and England 
and Wales, Canada, and Australia, English-speaking countries that have also 
seen relatively strong gains in longevity. The panel also chose to focus on 
one principal indicator of mortality at older ages—life expectancy at age 
50, or how long a 50-year-old could be expected to live according to the set 
of age-specific death rates recorded in any particular country and period. 
While this measure summarizes mortality circumstances at ages above 50, 
it does not provide a perfect indicator of what happens at every age in that 
range or of the age pattern of mortality itself.

6The measure is less attentive to mortality conditions early in the 50+ age range since as 
noted, mortality rises roughly exponentially above age 50. Deaths peak around age 85 in 
official U.S. life tables for recent years (Arias et al., 2010). For more detail on factors affecting  
the age pattern of U.S. mortality in an international context, see Muennig and Glied (2010) 
and Ho and Preston (2010). 

Chapter 2 provides a closer look at cause-of-death statistics by gender 
over the past half century for the selected subsample of 10 countries; it 
also explores differences in current health status between the United States 
and the other countries. The heart of the report is contained in Chapters 3 
through 9. Each of these chapters takes as its starting point a particular 
risk factor presumed to affect mortality and examines how differentials in 
exposure to that risk factor across countries might account for observed 
disparities in life expectancy improvement. Finally, Chapter 10 presents the 
panel’s conclusions and suggests new areas of research that would augment 
our knowledge and understanding of this important issue and inform  efforts 
to address it. 

It should be noted that the fluid nature of the relationship between some 
of the risk factors examined in Chapters 3–9 and mortality risk provides 
one source of uncertainty in the panel’s conclusions. Moreover, no report 
can be expected to examine every conceivable risk factor associated with 
mortality. The panel therefore chose to focus on the body of evidence for 
the commonly proffered explanations for why the United States fares poorly 
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on life expectancy relative to other countries: country-level differences in 
exposure to risk factors related to obesity (Chapter 3), physical activity 
(Chapter 4), and smoking (Chapter 5), as well as levels of social integra-
tion (Chapter 6); differences in health care systems, including differences 
in treatment regimes (Chapter 7); use of hormone therapy (Chapter 8); and 
socioeconomic inequality (Chapter 9). The panel did not pursue differences 
in alcohol consumption as a potential explanation for the U.S. disadvan-
tage in life expectancy because the United States ranks low in per capita 
alcohol consumption among OECD countries (Organisation for Economic 
Co-operation and Development, 2010). Moreover, the panel was unable 
to address some risk factors because comparable data for the countries of 
interest (e.g., composition of diet, environmental factors, and stress levels) 
were not sufficiently detailed to allow intensive investigation. Ultimately, 
all of these factors will need to be examined in an integrated framework 
across the entire life course, taking into account the effects of differences 
in behavioral risk factors, socioeconomic status, and social policy, as well 
as the effects across particular cohorts and periods. 
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2
Causes of Death, Health Indicators, 
and Divergence in Life Expectancy

As discussed in Chapter 1, increases in life expectancy slowed abruptly 
around 1980 in the United States, Denmark, and the Netherlands. The 
 phenomenon was most noticeable for women in each of these three coun-
tries but was also seen to a lesser degree among U.S. men. To better under-
stand these trends, it is useful to examine differences among countries in 
causes of death, disease prevalence, and biological risk factors. 

Because relatively few autopsies are performed and multiple comorbidi-
ties are common at older ages, cause-of-death statistics can be somewhat un-
reliable at older ages. Even though the International Classification of Diseases 
(ICD) was designed to make it possible to code causes of death uniformly 
throughout the world, comparative analysis of cause-of-death statistics is 
complicated by variations in coding practice across countries and changes 
in the classification scheme over time. Both of these problems can create 
artificial trends and differentials (see Glei et al., 2010, for a fuller discussion 
of some of the methodological problems that need to be confronted when 
using cause-of-death statistics). In any event, information on cause of death is 
unlikely to tell the whole story. To see whether differences in life expectancy 
are mirrored in other dimensions of health, it is also useful to examine such 
factors as disease prevalence; degree of functional disability; and prevalence 
of risk factors, including high blood pressure, cholesterol, and weight. 

THE ROLE OF VARIOUS CAUSES OF DEATH IN 
DIVERGING LIFE EXPECTANCY TRENDS

Perhaps the most direct approach to understanding diverging trends in 
life expectancy is to look for differences in trends in the causes of death for 
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different countries. Meslé and Vallin (2006) compared patterns of cause of 
death for women in the United States, the Netherlands, France, and Japan 
to better understand the recent divergent trends in female old-age mortality 
in those countries. To identify the main causes of death responsible for the 
differences in female life expectancy at older ages, the authors compared 
the period 1968-1984 against the period 1984–2000 and decomposed 
the change in life expectancy at age 65 into age- and cause-specific mortality 
changes. They found that most of the divergence derived from the fact that 
the declines in mortality due to heart disease and cerebrovascular disease 
in the United States and the Netherlands were partially offset by increases in 
several other causes of death in those countries, while Japan and France 
managed to achieve lower mortality from a variety of causes at increasingly 
older ages (Meslé and Vallin, 2006).

In a specially commissioned background paper for this report, Glei, 
Meslé, and Vallin updated and extended this line of work (see Glei et al., 
2010). Instead of considering trends in 4 countries, the authors extended 
their analysis to 10 countries, paying particular attention to the 3 countries 
identified earlier as underachieving over this period (the United States, 
 Denmark, and the Netherlands) and to the highest achiever, Japan. The 
authors also extended their analysis to include both men and women and 
updated their investigation of age- and cause-specific mortality contribu-
tions to changes in life expectancy using data up to 2004. 

Trends in Causes of Death for the United States, 
Denmark, the Netherlands, and Japan

Figures 2-1 and 2-2 display trends in age-standardized mortality among 
men and women aged 50 and above for the United States, Denmark, the 
Netherlands, and Japan (Glei et al., 2010). To circumvent coding problems, 
the authors grouped the causes of death into nine clusters. 

In the United States, heart disease is the number one cause of death, 
responsible for more than 600,000 deaths annually (Xu et al., 2010).

1In 2007, the leading 15 causes of death in the United States were (1) heart disease; 
(2) malignant neoplasms (cancer); (3) cerebrovascular disease (stroke); (4) chronic lower 
respiratory diseases; (5) accidents (unintentional injuries); (6) Alzheimer’ s disease; (7) diabetes  
mellitus (diabetes); (8) influenza and pneumonia; (9) nephritis, nephritic syndrome, and 
nephrosis (kidney disease); (10)  septicemia; (11) intentional self-harm (suicide); (12) chronic 
liver disease and cirrhosis; (13) essential hypertension and hypertensive renal disease (hyper-
tension); (14) Parkinson’s disease; and (15) assault (homicide) (Xu et al., 2010). Note that 
AIDS has not been one of the 15 leading causes of death in the United States since 1997, 
although it continues to be one of the five leading causes of death in specific subpopulations. 

 While 
the age-standardized mortality rate for both men and women aged 50 and 
above has declined significantly since 1980 (see Figures 2-1 and 2-2), heart 
disease remains the number one killer and the major cause of the current 
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gap in female life expectancy at age 50 between the United States and the 
countries with the highest life expectancies, accounting for 44 percent of 
the gap with Japan and 50 percent of the gap with France. At the same time, 
Figures 2-1 and 2-2 demonstrate that the difference in the age-standardized 
mortality rate due to heart disease has not changed significantly among these 
four countries over the past 25 years. Consequently, even though the United 
States has the highest level of mortality due to heart disease of any of the 
four countries shown, heart disease does not explain the divergent trends in 
life expectancy. All four countries appear to have experienced similar success 
in combating heart disease (Glei et al., 2010). 

FIGURE 2-1 Age-standardized mortality rates among women aged 50 and older by 
cause group, United States compared with the Netherlands, Denmark, Japan, and 
the 10-country average, 1980-2005. 
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NOTE: Deaths from ill-defined causes have been redistributed proportionately to 
all other categories.
SOURCE: Glei et al. (2010, Figure 2-6). Reprinted with permission. 

Success in lowering mortality from other diseases of the circulatory 
system, predominantly cerebrovascular disease, has contributed to life ex-
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pectancy gains in the United States over the past 25 years. But Japan (and 
other countries such as France, Italy, and Australia) have achieved far 
greater success, so that differences in mortality related to cerebrovascular 
disease and other diseases of the circulatory system are an important source 
of divergence in the trajectories of life expectancy among countries (Glei 
et al., 2010).

FIGURE 2-2 Age-standardized mortality rates among men aged 50 and older by 
cause group, United States compared with the Netherlands, Denmark, Japan, and 
the 10-country average, 1980-2005. 
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all other categories.
SOURCE: Glei et al. (2010, Figure 2-7). Reprinted with permission. 

Since 1964, when the first U.S. Surgeon General’s report documenting 
the harmful effects of smoking was published, smoking has been identified 
as the single greatest cause of preventable morbidity and mortality in the 
United States. Besides lung cancer, smoking increases the risk of a large num-
ber of other cancers, chronic pulmonary obstructive disease (COPD), heart 
disease, and stroke (Centers for Disease Control and Prevention, 2004). 
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2 Rising numbers of lung cancer

To examine the extent to which differences in progress in life expectancy 
can be attributed to smoking-related causes of death, Glei and colleagues 
(2010) looked at trends in two groups of causes of death strongly associ-
ated with smoking: lung cancer and respiratory diseases. For women, they 
found important differences in both levels and trends in lung cancer among 
Japan, Denmark, the Netherlands, and the United States. Japan has much 
lower rates of lung cancer than the three laggards, particularly the United 
States and Denmark. Age-standardized mortality rates for lung cancer for 
women over age 50 have risen in the past 25 years in the United States, 
the Netherlands, and Denmark but have remained flat in Japan. Similarly, 
women in the United States, Denmark, and to a lesser extent the Nether-
lands have higher rates of respiratory disease than women in Japan, and 
these rates have diverged significantly since 1980. The story is slightly dif-
ferent for men (Figure 2-2). The mortality rate for lung cancer among men 
is lower in Japan than in the other three countries, but these rates appear 
to be converging rather than diverging over time. In addition, there are 
virtually no differences in mortality due to respiratory disease among older 
men in these four countries.

Cause-of-Death Contributions to Country-Level 
Changes in Life Expectancy at Age 50

Glei and colleagues (2010) used a decomposition technique to separate 
out the contribution of various causes of death to gains in life expectancy 
at age 50. Figure 2-3 displays the contributions of the various causes of 
death to increases in life expectancy at age 50 during 1955–1980 for women 
(top panel) and men (bottom panel) in the United States, Denmark, and the 
Netherlands, as well as the mean of the 10 countries the authors analyzed. 
Figure 2-4 provides the same information for the period 1980–2004. These 
calculations confirm that the slowdown in life expectancy at age 50 among 
women in the United States, Denmark, and the Netherlands was not due to 
heart disease; as noted above, reductions in the rate of mortality from heart 
disease played an important role in increasing life expectancy in all countries 
after 1980. On the other hand, other circulatory diseases (which include 
stroke) did contribute to divergence, as the decreases in mortality from this 
group of diseases were much smaller for the United States, Denmark, and 
the Netherlands than they were in other countries for both men and women. 

The other important contributors to the slowdown in gains in life 
expectancy at age 50 among women in the United States, Denmark, and 
the Netherlands were lung cancer, respiratory diseases, mental and nervous 
system diseases,

2The term “diseases” here encompasses conditions considered both diseases and disorders.

 and “other diseases.”    
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FIGURE 2-3 Contributions of causes of death to gains in life expectancy at age 50, 
1955-1980.
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FIGURE 2-4 Contributions of causes of death to gains in life expectancy at age 50, 
1980-2004.
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deaths reduced female life expectancy in the United States, Denmark, and 
the Netherlands during 1955-1980 and even more so during 1980-2004. 
It is worth noting that, although lung cancer had a negative effect on gains 
in life expectancy at age 50 for women in the underperforming countries, 
the same was not true for other types of cancer. Progress against nonlung 
cancers in the United States, Denmark, and the Netherlands was comparable 
to that in other countries during both periods. By contrast, although mor-
tality due to lung cancer had a negative effect on gains in life expectancy 
at age 50 among men during 1955-1980, its effect was positive for men in 
the United States and most other countries during 1980-2004.

The importance of smoking as an explanation for the observed diver-
gence in trends in life expectancy is also suggested by the fact that respiratory 
diseases appear to have played a role in the divergence during 1980-2004. 
Mortality from respiratory diseases most commonly implies death from 
COPD, the leading cause of which is smoking. Since 1980, mortality from 
respiratory diseases has fallen for men in all countries shown in Figure 2-4 
but has risen for women in the United States, Denmark, and the Netherlands.

Mental and nervous system diseases had a negative effect on gains in 
life expectancy at age 50 for nearly all 10 countries and for both men and 
women for the period 1980-2004, but this effect was largest among women 
in the United States, the Netherlands, Denmark, Canada, and Spain. It is 
difficult to say what these trends might mean, however. Some of the nu-
merically important diseases in this category are Alzheimer’s, Parkinson’s, 
and Huntington’s diseases. There are questions about how systematically 
this category of diseases is coded in different countries and over time. For 
instance, as Alzheimer’s disease became a recognized and diagnosed disease, 
the propensity to code it as a cause of death may have varied across coun-
tries. It is impossible to distinguish this possibility from real differences in 
mortality due to these diseases across countries. Finally, while the category 
of “other diseases” contributed to increases in life expectancy at age 50 in 
most countries and for both men and women, it had a negative effect on 
life expectancy among women in the United States and Denmark. The most 
important single disease in this category is diabetes.

Discussion

One of the most striking features of the divergence in life expectancy 
trends since 1980 is that it has been seen mainly in women. Cause-of-death 
data point to the particular areas in which progress has slowed for women. 
The most notable gender differences in the United States, Denmark, and 
the Netherlands are in the contributions to changes in life expectancy at 
age 50 made by lung cancer and respiratory diseases. Both diseases had a 
positive effect on the change in life expectancy at age 50 among men but 
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a negative effect among women; that is, mortality from these causes was 
decreasing among men while it was increasing among women. Moreover, 
women from the United States, Denmark, and the Netherlands exhibited 
larger increases in mortality related to lung cancer and respiratory diseases 
during the period 1980-2004 compared with 1955–1980 and compared 
with women from the remaining countries during 1980-2004 (Glei et 
al., 2010). In short, the increase in mortality from these diseases during 
this period and in these countries was an anomaly regardless of what it is 
measured against: mortality in the earlier period, male mortality, or female 
mortality in other countries.

Although this analysis does not identify the factors underlying the dif-
ferences in the cause-of-death trends, it does point clearly in a particular 
direction: “Based on the evidence presented here, the most obvious explana-
tion for the slowing of mortality decline among women in the United States, 
Denmark, and the Netherlands is smoking, which is strongly correlated with 
lung cancer and respiratory diseases such as chronic obstructive pulmonary 
disease” (Glei et al., 2010, p. 44). The existence of gender differences in 
the contributions of lung cancer and respiratory diseases to life expectancy 
would appear to point to gender differences in smoking behavior within the 
United States, Denmark, and the Netherlands, and such differences have 
indeed been observed: increases in smoking occurred later among women, 
while declines in smoking took place earlier among men (Forey et al., 2009). 

While the evidence presented in the Glei et al. analysis is consistent 
with the hypothesis that smoking was an important factor in the slowing of 
mortality decline among women in these three countries, smoking is unlikely 
to be the entire story. The data suggest that mental and nervous system 
diseases, including Alzheimer’s disease, may also play a role. Of interest, 
in the Netherlands, where women again began seeing a steady increase in 
life expectancy at age 50 after 2002, the gains in mortality resulted from 
improvement in the mortality risk for mental disorders as well as other 
causes of death, such as diabetes (Glei et al., 2010). 

The cause-of-death data reviewed here provide some important insights 
into the reasons for diverging levels and trends in life expectancy. For a more 
complete picture, however, it is necessary to examine how these countries 
differ in a variety of health indicators.

THE ROLE OF DIFFERENCES IN HEALTH INDICATORS 
IN DIVERGING LIFE EXPECTANCY TRENDS 

The panel considered the questions of whether increasing life expec-
tancy has been a result of improvements in health and whether the coun-
tries with the greatest increases in life expectancy also have seen greater 
improvements in health. Such questions cannot be answered fully, as the 
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data are both incomplete and not totally comparable from country to 
country. Nonetheless, enough data exist to address the issue of whether 
countries lagging behind in life expectancy currently have worse health 
than countries experiencing more rapid improvement. 

Health Versus Life Expectancy

It makes sense intuitively that better health should be directly correlated 
with greater life expectancy—that a “healthier” population should be one 
in which people live longer—but this relationship is not always simple. In 
the past, when infectious diseases played a major role in mortality, healthier 
groups of people were likely to have lower death rates (Crimmins et al., 
2010). Today, however, death is more likely to be caused by long-term 
chronic conditions that have been treated but not cured. Modern medicine 
enables people to live for many years with conditions that have been ame-
liorated and controlled, so modern populations include large numbers of 
people living with various diseases and disorders, some of them for decades. 
This means that a longer-lived group may not necessarily be “healthier” 
than a group with a shorter life expectancy; the group may instead consist 
of many ill people whom modern medicine has kept alive but not cured. 

One important type of data denotes the percentage of people in a country 
who are experiencing a particular health problem at a particular point in 
time, termed the prevalence of the problem (Crimmins et al., 2010). A popu-
lation can be “healthier” in terms of the prevalence of a particular disease in 
two ways: (1) the incidence of the disease can be lower—that is, fewer people 
develop it to begin with—or (2) the people who develop the disease do not 
survive as long. Conversely, prevalence will be higher if either the incidence 
of the disease is higher—more people develop it—or people live longer after 
developing it. A further difficulty in international comparisons arises from 
varying levels of screening and identification of some health problems and 
some risk factors. A country, such as the United States, with aggressive 
screening will appear to have both greater incidence and greater prevalence of 
health problems than a country with poorer screening, all other things being 
equal. So the existence of national differences in health problems—incidence 
or prevalence—is not free of some difficulty in interpretation.

Several different dimensions of health—risk factors, diseases,  disability—
may be related to life expectancy in varying ways (Crimmins et al., 2010). 
A number of conditions, such as arthritis, cause disability but are not major 
causes of mortality. Conversely, diseases such as cancer affect mortality but 
are not a major cause of disability. And some diseases, such as heart dis-
ease, lead to both disability and mortality. In the remainder of this section, 
data from a variety of self-reports in nationally representative surveys and 
medical records are presented for the 10 countries that are the focus of this 
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study. The data, taken mainly from Crimmins et al. (2010), include various 
indicators of functioning and disability, estimates of disease prevalence, and 
estimates of the prevalence of three major risk factors—high body mass 
index, cholesterol levels, and levels of hypertension. 

Differences in Disease Prevalence

Heart Disease, Stroke, and Diabetes

Cardiovascular disease accounts for about half of the female gap in life 
expectancy at age 50 between the United States and the nine other countries 
studied here and for most of the male gap. Self-reports of having been diag-
nosed with heart disease among those aged 65 and over are more numerous 
in the United States than in the other countries: only England has a rate 
close to that of the United States, while people in Japan and Denmark report 
heart disease at a rate less than half that in the United States (see Table 2-1). 
The highest prevalence of self-reported stroke is found among Danish men, 
with men from the United States, Japan, and England fairly close behind. 
By contrast, the highest rates among women are reported in the United 
States, followed by women from the Netherlands and Denmark. Glei and 
colleagues (2010) report a convergence in death rates from cerebrovascular 
disease between the United States and other countries; this is the category 
that includes stroke deaths. This convergence has occurred because other 
countries have improved more than the United States, which used to have 
relatively favorable stroke death rates. 

TABLE 2-1 Percentage of Population Self-Reporting Diseases by Gender 
and Country: Ages 65+

Men Women

Country
Heart 
Disease Stroke Diabetes

Heart 
Disease Stroke Diabetes

United States 36.4 9.4 21.4 28.0 8.6 17.6
Denmark 15.9 9.9 11.1 13.0 7.3 8.7
France 28.8 5.5 13.0 16.3 5.8 10.8
Italy 18.7 5.8 17.6 14.3 4.0 15.7
Netherlands 21.7 7.1 10.6 12.9 7.8 12.2
Spain 15.1 2.9 20.4 15.5 2.8 17.1
England 32.2 8.2 11.2 26.4 6.4 8.0
Japan 14.4 9.3 10.1 12.2 6.0 7.5
Canada 21.8 5.2 15.6 18.1 3.9 11.9
Australia 16.2 11.5

SOURCE: Adapted from Crimmins et al. (2010, Table 3-2). Reprinted with permission.
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3

Glei and colleagues found that deaths from diabetes contributed about 
0.1 year to the difference in life expectancy at age 50 between the United 
States and the other nine countries (Glei et al., 2010). When Crimmins and 
colleagues (2010) examined the self-reported prevalence of diabetes in the 
different countries, they found it to be highest in the United States, with 
Spain and Italy close behind. The prevalences in Denmark, England, and 
Japan were only about half those in the United States (see Table 2-1). 

When all three of the diseases—heart disease, stroke, and diabetes—
are considered, a pattern emerges: Americans report a high prevalence of 
each of these diseases relative to the other nine countries. It is not always 
the highest prevalence, but it is generally in the top two or three. Other 
countries may rank high on one disease, but it is usually just one. The high 
prevalence of these diseases in the United States is not surprising given 
the comparative mortality levels for heart disease and some other diseases 
shown in Figures 2-1 and 2-2; however, it is also true that national levels 
of self-reported rates of these three diseases do not correlate well with life 
expectancy. When the prevalence of self-reported heart disease, stroke, and 
diabetes is compared with life expectancy from country to country, little 
correlation is found (see Crimmins et al., 2010).

3Because prevalence rates are based on self-reports, another possible explanation for higher 
rates of heart disease and diabetes is that older Americans have more screening for these dis-
eases (as discussed later in the report). 

Cancer

It may be particularly difficult to know which countries have a high inci-
dence of cancer because variations in intensity of screening can produce dif-
ferences in reported incidence that are unrelated to actual incidence. Rates 
of screening for prostate, breast, and colorectal cancers differ across these 
countries (Crimmins et al., 2010; Garcia, 2010; Preston and Ho, 2010). 
With respect to reported incidence, the United States has the highest rates 
for lung, prostate, and breast cancers (Crimmins et al., 2010; Preston and 
Ho, 2010), while Japanese men have the highest rates for colorectal cancer. 

Preston and Ho (2010) discuss the link between high levels of screening 
and the relatively low mortality from both prostate and breast cancers in the 
United States. The Japanese have particularly low rates of both incidence 
and mortality for these cancers. Relative to Europe, mortality rates from 
colorectal cancers in the United States are quite low (Garcia, 2010). The 
high levels of mortality from lung cancer among American women were dis-
cussed above; because lung cancer is not screened for, its incidence is likely 
to reflect clinically diagnosed cases. The fact that several cancer incidence 
rates are so high in the United States while cancer mortality rates—except 
for lung cancer among women—are not particularly high is likely to stem 
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from differences in screening. It appears probable that higher levels of cancer 
screening in the United States have led to the greater reported incidence of a 
number of cancers and to a reduction in mortality (Crimmins et al., 2010; 
Preston and Ho, 2010). Denmark and the Netherlands have higher mortality 
from prostate, breast, and colorectal cancers than the United States; as in-
dicated above, they also have relatively high levels of lung cancer. Screening 
appears to be markedly less prevalent in Denmark (Garcia, 2010). 

Differences in Risk Factors

A high cholesterol level, high blood pressure, diabetes, smoking, and 
obesity are well known to be risk factors for morbidity and mortality from 
cardiovascular disease and other causes of death. The panel considered 
whether differences in these risk factors might play a role in the diverging 
trends in life expectancy between the United States and other high-income 
countries. Recent research indicates that certain biological risk factors, 
such as high levels of glycated hemoglobin, cholesterol, C-reactive protein, 
systolic blood pressure, or fibrinogen, are more common among Americans 
than among the English and Japanese (Banks et al., 2006; Crimmins et al., 
2008). 

High Cholesterol Levels

TABLE 2-2 Percentage of Population Having Measured Prevalence of 
High Cholesterol (≥240 mg/dl), Ages 50-64

Country Men Women

United States (2001–2006) 19.7 26.7
Netherlands (2001) 23.8 28.3
Spain (1992) 24.3 32.8
England (2004) 38.7 51.2
Japan (2004) 14.4 28.6
Canada (1990) 27.8 28.6

SOURCE: Adapted from Crimmins et al. (2010, Table 3-3). Reprinted with permission. 

Self-reports of ever having been diagnosed with high cholesterol are 
two to three times more frequent in the United States than in other coun-
tries (Crimmins et al., 2010). According to available data from the World 
Health Organization (WHO), however, people in the United States do not 
have higher measured cholesterol levels than people in other high-income 
countries (see Table 2-2). Among the countries under study with comparable 
data, measured cholesterol levels are broadly similar, with the exception 
of higher levels among the English. This national difference in the ranking 
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of ever having been diagnosed with high cholesterol and currently being 
measured as having high cholesterol is related to the increasing tendency 
to take drugs that lower cholesterol levels. Although the use of cholesterol-
lowering drugs is increasing rapidly in most high-income countries, it is 
particularly high in the United States (see Table 2-3). In short, more people 
in the United States have been diagnosed with high cholesterol levels and 
prescribed drugs to lower those levels, and because the drugs are effective, 
the percentage of people in the United States with measured high cholesterol 
is lower than that in some other countries (see Table 2-2). 

High Blood Pressure

TABLE 2-3 Percentage of Population Taking Lipid-Lowering Drugs

Ages 50+

Country Men Women

United States (2001–2006) 26.8 24.1
Denmark (2004) 12.9  9.4
France (2004) 23.3 21.6
Italy (2004) 12.2 12.9
Netherlands (2004) 15.0 12.3
Spain (2004) 15.4 16.1
Japan (2004, 2006)  8.3 15.1
Canada (2003) 24.5 20.3
Australia (1999–2001) 16.3 16.5

SOURCE: Adapted from Crimmins et al. (2010, Table 3-4). Reprinted with permission. 

TABLE 2-4 Percentage of Population Having Measured High Blood 
Pressure (≥140/90 mm Hg), Ages 50-64 

Country Men Women

United States (2001–2006) 28.1 36.6
France (1996) 60.6 65.2
England (2004) 33.4 27.9
Japan (2000) 52.5 41.2
Australia (1999–2000) 39.0 33.4

SOURCE: Adapted from Crimmins et al. (2010, Table 3-5). Reprinted with permission. 

The picture for high blood pressure is in many ways parallel to that 
for high cholesterol levels. People in the United States are more likely to 
report that they have been told they have hypertension at some time in the 
past (Crimmins et al., 2010). Yet men in the United States generally have 
relatively low measured blood pressure levels compared with men in other 
countries; this is less true for women (see Table 2-4). Notably, Japan appears 
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to have more measured high blood pressure than the United States. The fact 
that Americans have the highest use of antihypertensive medications (see 
Table 2-5) is probably part of the explanation: it appears that hypertension 
has been screened for and treated much more aggressively in the United 
States than in most other countries (Wang et al., 2007). 

TABLE 2-5 Percentage of Population Using Antihypertensive Drugs by 
Gender and Country: Ages 50+

Country Men Women

United States 47.2 50.4
Denmark 28.3 25.8
France 29.4 34.6
Italy 34.1 38.8
Netherlands 22.4 27.7
Spain 24.6 36.9
England 27.7 29.8
Japan 28.0 31.0
Canada 27.0 30.7
Australia 28.0 36.2

SOURCE: Adapted from Crimmins et al. (2010, Table 3-6). Reprinted with permission. 

Obesity

One of the most notable health issues in the developed world over the 
past several decades is the rise of obesity. Obesity is linked to higher risk 
of cardio vascular disease, cancer, hypertension, type-2 diabetes, and a host 
of other cardiovascular and metabolic disorders (Hu, 2008). People have 
been getting heavier in every developed country, but nowhere is that pat-
tern as pronounced as in the United States. Americans have been gaining 
more weight and gaining it at earlier ages than people in other countries 
(Andreyeva et al., 2007; Bleich et al., 2008; Rabin et al., 2007), and the 
percentage of those who are obese is higher in the United States than in any 
other developed country (Michaud et al., 2007). For ages 50 and above, the 
only groups with current levels of obesity even close to those in the United 
States are English men and Spanish women; for ages 65 and over, the levels 
of obesity are actually higher among English men and women and Spanish 
women. On the other hand, the obesity rate is very low in Japan. The link 
between obesity and mortality in the 10 countries studied here is addressed 
in detail in Chapter 3.

Differences in Levels of Disability 

In studying disability, Crimmins and colleagues (2010) used two mea-
sures, indicating less severe and more severe disability. The first was diffi-
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culty in performing at least one of 10 tasks known as Nagi functions, which 
include such things as lifting one’s arms above the head, carrying an object 
that weighs as much as 10 pounds, walking two to three blocks, and grasp-
ing small objects. The second measure was having difficulty performing at 
least one of the six so-called activities of daily living (ADLs), which include 
walking, eating, dressing, and using the toilet. Difficulty in performing an 
ADL typically indicates a higher level of disability than difficulty perform-
ing a Nagi function.

Americans aged 50 and older report greater levels of functional dis-
ability than people in the seven other countries for which data are available 
(see Table 2-6); the Danish and the Dutch report the lowest levels. The 
situation is similar for ADLs, except that among those aged 50 and over, 
English men and women report the highest levels of ADL disability, with 
U.S. men and women in second place. For those over age 65, somewhat 
smaller differences exist among the countries: Japan and the Netherlands 
are the only two whose prevalence of ADL disability is lower than that of 
the other countries. 

Although there do appear to be higher levels of functional disability in 
the United States than in most of the other countries in the study, higher 
disability does not appear to be significantly correlated with lower life ex-
pectancy (see Crimmins et al., 2010).

Discussion

TABLE 2-6 Percentage of Population Self-Reporting Functioning 
Problems: Ages 50+

Country Men Women

United States 61.5 74.0
Denmark 34.2 50.3
France 38.3 59.0
Italy 43.8 60.2
Netherlands 31.7 51.5
Spain 43.1 64.9
England 49.2 64.0

SOURCE: Adapted from Crimmins et al. (2010, Table 3-1). Reprinted with permission. 

The United States appears to have worse health than the comparison 
countries by many indicators. Death rates from two leading causes of 
death—heart disease and diabetes—are both relatively high in the United 
States. The fact that heart disease accounts for most of the differences in 
life expectancy between the United States and the other countries must be 
related to higher levels of heart disease per se in the United States, although 
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it may also be related to the much higher levels of diagnosed heart disease in 
the United States. Through high levels of diagnosis and treatment, however, 
the levels of measured risk from high blood pressure and cholesterol—two 
major cardiovascular risk factors—have been reduced below those in most 
of the comparison countries. National levels of obesity, which are related to 
national levels of diabetes, may explain the high levels of the latter condition 
and its relative contribution to loss of life expectancy in the United States. 

In many ways, Japan is the antithesis of the United States. Its population 
has relatively little heart disease and diabetes; functioning is good, and dis-
ability is low. In addition, a number of cancers are quite low in terms of both 
incidence and mortality in Japan. On the other hand, Japan has managed to 
be the world leader in life expectancy despite relatively high levels of high 
blood pressure and stroke. While the United States and Japan line up well 
at the extremes of longevity and disease prevalence, the association is less 
clear for other countries. In particular, while they share poor life expectancy 
trends with the United States, the Netherlands and Denmark differ from 
the United States in a number of aspects of health. They report relatively 
low levels of heart disease and diabetes and have relatively little disability. 
On the other hand, women in these three countries report more stroke than 
those in other countries. While morbidity and disability supply some pieces 
to the longevity puzzle, then, their signals are somewhat ambiguous. 
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3
The Role of Obesity

It is well known that people in the United States have, on average, higher 
weight for a particular height than people in other developed countries. It is 
also well known that obesity is associated with a variety of negative health 
effects, such as diabetes, heart disease, high blood pressure, and certain types 
of cancer (Prospective Studies Collaboration, 2009). So it is natural to ask 
whether the higher rates of obesity in the United States may help explain 
the divergence in life expectancy trends that has been observed over the 
past quarter of a century. 

In discussing the role of obesity in mortality, it should be recognized that 
one becomes obese by virtue of caloric expenditure falling short of caloric 
intake. Thus, lack of adequate physical activity is intrinsic to the process 
of becoming obese. Empirically, obese people maintain, on average, lower 
levels of physical activity (Adams et al., 2006). Some epidemiologic studies 
consider the effects of both low levels of physical activity and obesity on 
mortality. Typically, both are shown to have independent effects (see, for 
example, Hu et al., 2004). Other studies do not consider the roles of physi-
cal activity and obesity separately. In these cases, the effects of obesity on 
mortality will also reflect the effects of physical activity since obesity and 
lack of physical activity are correlated. 

INTERNATIONAL TRENDS IN OBESITY

To explore the relationship between obesity levels and life expectancy 
trends, one must first define obesity, which is not as simple as it might ap-
pear, and then track trends in obesity in the various countries under study. 
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It then becomes possible to look for correlations between those trends and 
the varying trends in life expectancy.

Body Mass Index and Weight Categories

The standard way of assessing a person’s weight relative to height is 
with body mass index (BMI), defined as a person’s weight in kilograms 
divided by the square of the person’s height measured in meters. Thus, a 
person who weighs 75 kilograms (165 pounds) and is 1.75 meters high 
(5 feet, 9 inches) has a BMI of 24.5. 

According to the World Health Organization (2006), a person is of nor-
mal weight if he or she has a BMI between 18.50 and 24.99. A person with 
a BMI of 25 or more is considered overweight, while anyone with a BMI of 
30 or more is considered obese. Obesity is further subdivided into Class 1 
(30–34.99), Class 2 (35–39.99), and Class 3 (40 and above). For instance, 
a person who is 1.6 meters (5 feet, 3 inches) tall and weighs 77 kilograms 
(169 pounds) has a BMI of slightly more than 30, or is borderline obese.

BMI is the most widely used measure for determining obesity mainly 
because it is convenient. It is easy and straightforward to obtain a person’s 
height and weight and then apply the BMI formula. Other measures of 
obesity, such as percentage of body fat, are generally much more difficult 
to determine accurately. However, errors are not uncommon in self-reports 
of height and weight (Ezzati et al., 2006). Balancing out its convenience, 
moreover, is the fact that BMI is no more than a rough measure of how fat 
a person is. People who are particularly muscular will have a high BMI, for 
instance, even if they have very low body fat. Furthermore, there is evidence 
that not all fat is created equal and that certain fat distributions—such as 
intra-abdominal fat around the waist area—are unhealthier than others 
(Bergman et al., 2006; Snijder et al., 2006). Thus, many studies use other 
measures, such as waist-to-hip ratio or body fat percentage, to gauge health 
risks. Still, BMI has the advantage that, because it is so convenient, far more 
data—particularly historical and international data—exist for it than for 
any of the other measures. For that reason, this chapter focuses on BMI data 
while noting the limitations of relying strictly on these data and describing 
other relevant data where they exist.

Obesity Trends in the United States and Other Countries

One of the most striking health-related trends in the United States over 
the past 50 years has been the rise of obesity. As can be seen in Figure 3-1, 
in 1960-1962 only 10.7 percent of adult males and 15.8 percent of adult 
females in the country were obese. By 2007-2008, those numbers had risen 
to 32.2 and 35.5 percent, respectively. For both sexes, the growth in obesity 
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was relatively slow in the 1960s and 1970s, increased sharply in the 1980s 
and 1990s, and then slowed in recent years. 

FIGURE 3-1 Age-adjusted percentage of obesity in Americans aged 20+, by gender.
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SOURCE: Data from Flegal et al. (2002, 2010).

The same pattern has played out in most other high-income countries, 
including those studied here, but it has generally been less pronounced than 
in the United States. Figure 3-2 displays the adult obesity rates for the 10 
high-income countries under study. As can be seen from the top panel in 
the figure, U.S. men have had the highest rate of obesity among those coun-
tries for the past 30 years. Around 1978 (the data were collected between 
1976 and 1980), the rate of obesity among U.S. men was about 13 percent. 
Obesity rates in the other countries at that time ranged from 0.8 percent in 
Japan to about 12 percent in Canada, with most countries at 5 to 10 percent. 

Twenty-five years later, in 2003, the rate of obesity among U.S. men had 
jumped to 32 percent—an increase of nearly 150 percent above the 1978 
rate. During the same quarter century, adult male obesity rates were also 
increasing in the other high-income countries, so that by 2003 only Japan 
and Italy had rates below 10 percent. Canada and England, at 23 percent, 
had the highest rates after the United States.

The pattern among adult women was similar. Around 1978, some 17 
percent of U.S. women were obese, a figure that grew to 35 percent by 
2003. The obesity rate among Japanese women remained below 5 percent, 
the rate among Italian women stayed below 10 percent, and the rates for 
women in the remaining countries were between 10 and 25 percent in 
2003.
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FIGURE 3-2 Trends in prevalence of adult obesity by country and gender, 1978-
2004.
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Type 2 diabetes

In short, most of the high-income countries studied here have experi-
enced a similar trend of increasing obesity among adult men and women, 
but the United States is ahead of the curve. The rates of obesity in the 
United States during the late 1970s were already higher than the rates in 
most of the other high-income countries today. In general, obesity rates 
in the United States appear to be ahead of those in the other countries by 
15 to 25 years. If the obesity rates in the United States are indeed leveling 
off, it is possible that these other countries may catch up sometime in the 
next few decades, but for now the United States is far ahead of the other 
high-income countries.

The data on obesity rates for older adults are not as complete as they 
are for all adults, but as can be seen in Figure 3-3, the existing data show 
similar trends for this group. In particular, the rates in the United States are 
again higher than those in the other high-income countries, although the 
divergence is not as great. In the United States, the rate of obesity among 
men aged 50-59 grew from 14 percent in 1978 to 35 percent in 2003, while 
the rate among women grew from 23 to 38 percent. Again, the Japanese 
have the lowest rates of obesity for older men and women—less than 5 
percent—while England and Australia are the closest to the United States.

Of interest, Denmark and the Netherlands—the two other countries 
with less-than-expected growth in life expectancy over the past 25 years—
have obesity rates much lower than those in the United States. In 2002, only 
18 percent of older Dutch men were obese, compared with 35 percent of 
older U.S. men; 28 percent of older Dutch women were obese, compared 
with 38 percent of older U.S. women. Danish men aged 50+ have approxi-
mately the same level of obesity as men in the Netherlands and the same 
level as Danish women (18 percent) (Crimmins et al., 2010).

RELATIONSHIP AMONG OBESITY, HEALTH, AND MORTALITY

Obesity is known to be harmful in a number of interrelated ways: it is 
associated with various diseases, it leads to different types of disability, and 
it shortens lives. To identify what role, if any, obesity has played in causing 
the divergent trends in life expectancy, it is necessary to distinguish these 
various effects and to examine them individually to the extent possible.

Disease and Disability

Numerous studies have documented the ways in which being over-
weight or obese damages health. The most common effects include diabetes; 
high blood pressure; heart disease; gallstones; and certain cancers, such as 
colorectal cancer, breast cancer in women, endometrial cancer, and cancers 
of the kidney, pancreas, liver, and gallbladder (Hu, 2008).    
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FIGURE 3-3 Trends in obesity prevalence by country and gender: Older adults, 
1978-2004.
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NOTE: Data are nationally representative unless otherwise noted. Australia: mea-
sured height and weight (Cameron et al., 2003); Canada: self-reported height and 
weight (Torrance et al., 2002); England: measured height and weight (Rennie 
and Jebb, 2005); France: self-reported height and weight (Charles et al., 2008; 
Maillard et al., 1999); Italy: self-reported height and weight (Calza et al., 2008); 
Japan: measured height and weight (Yoshiike et al., 2002); Netherlands: measured 
height and weight from three cities (Schokker et al., 2007); United States: mea-
sured height and weight (Flegal et al., 2002) and author analysis of National Health 
and Nutrition Examination Survey (NHANES) data.
SOURCE: Alley et al. (2010, Figure 6-2). Reproduced with permission.
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is particularly sensitive to body weight. It is very rare in people of normal 
weight, and the risk for developing it increases rapidly with increasing 
BMI. The risks of developing high blood pressure, coronary heart disease, 
and gallstones also grow as BMI increases, as do the risks for the various 
obesity-related cancers, but none of these conditions is as sensitive to BMI 
as diabetes (Hu, 2008).

The relationship between obesity and various diseases is also apparent 
in international comparisons. In analyzing the 10 high-income countries 
considered in this study, Crimmins and colleagues (2010) found a clear 
relation ship between national levels of obesity and national rates of diabetes 
and heart disease among people over 50. Those countries with the high-
est rates of obesity were those hardest hit by diabetes and heart disease in 
older adults. 

Obesity in older adults is also associated with various types of disabili-
ties. The excess weight itself can make it difficult to perform certain activities, 
such as climbing stairs or walking for long distances, and it frequently leads 
to joint problems. These limitations are often exacerbated by the various 
chronic diseases associated with obesity—diabetes, high blood pressure, 
heart disease, gallstones, and others—which lead to their own characteristic 
disabilities. When Crimmins and colleagues compared the rates of obesity 
in people over 50 in various high-income countries with the percentage 
reporting disabilities, they found a strong relationship, with the countries 
with higher rates of obesity also having greater numbers of older adults with 
disabilities (Crimmins et al., 2010, Table 3-9).

Mortality

The effect of being overweight (i.e., having a BMI between 25 and 29) 
or obese (i.e., having a BMI over 30) on the risk of dying has been an area 
of rather contentious debate. Some well-publicized studies have claimed, for 
instance, that hundreds of thousands of Americans die prematurely each 
year because they are overweight or obese. In 1999, Allison and colleagues 
calculated that in 1991, between 280,000 and 325,000 deaths of U.S. adults 
were due to overweight and obesity (Allison et al., 1999a, 1999b). Six 
years later, Mokdad and colleagues announced that overweight and obesity 
(together with physical inactivity) had been responsible for 365,000 excess 
deaths among U.S. adults in 2000, making it the second-leading prevent-
able cause of death in the United States, behind only smoking (Mokdad et 
al., 2005).

Those numbers, which were publicized widely, now appear likely to 
have been major overestimates. For example, one study published shortly 
after the Mokdad et al. (2005) article that used more recent data and took 
into account how mortality risk varies by age yielded much smaller num-
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bers (Flegal et al., 2005). According to that study, obesity, defined as a BMI 
of 30 or above, caused approximately 112,000 excess deaths among U.S. 
adults in 2000, while being overweight had a protective effect and led to 
86,000 fewer deaths than would have been expected if all of those people 
had had a BMI in the normal range. The net result was that overweight and 
obesity together resulted in an excess of 26,000 deaths in 2000, the authors 
concluded, which was less than a tenth of the earlier estimate.

Complicating the discussion of weight and mortality is the fact that as 
BMI decreases below normal range, mortality increases. Virtually all studies 
find that the curve of mortality risk and BMI is U-shaped or J-shaped, with 
mortality somewhat higher at the low- and high-BMI ends (e.g., Flegal et al., 
2005; Prospective Studies Collaboration, 2009). However, the shape of the 
relationship between BMI and mortality may vary depending on the sample 
examined and how other variables are taken into account. Smoking is an 
example of another health behavior that is related to obesity. It is usually 
related to lower weight, and giving up smoking can produce weight gain. 
When only people who have never smoked are considered, there is modest 
elevation of mortality risk at low BMI, minimal risk for BMIs between 23.5 
and 25, and then sharply increasing risk as BMI rises (Alley et al., 2010). 

A recent analysis looked carefully at the mortality risk and years of 
life lost due to different levels of obesity, breaking the numbers down by 
age, gender, race, and smoking status (Finkelstein et al., 2010). In general, 
the authors found that being overweight does not increase mortality risk 
and sometimes decreases it, although the effect usually is not statistically 
significant either way. The excess mortality risk is noticeable for Class 1 
obesity and rises sharply as BMI increases. Obesity has a greater effect on 
years of life lost for men than for women and for whites than for blacks, 
and its effects are similar for smokers and nonsmokers, with smoking add-
ing greatly to the mortality risk for all groups. Thus, while an 18-year-old 
white male who is of normal weight and does not smoke can expect to live 
to 81, the life expectancy of an 18-year-old white male who smokes and is 
Class 3 obese is only 60 years—a decrease in life expectancy of 21 years, 
approximately 10 years of which can be attributed to obesity. 

Alley and colleagues surveyed the body of research on weight and 
mortality and drew some general conclusions (Alley et al., 2010). First, in 
the general population, Class 1 obesity is correlated with a small increase 
in overall mortality, and the higher the BMI, the greater is the elevation. 
Generally speaking, falling in the overweight category (BMI between 25 
and 30) does not increase one’s chances of dying from all causes, although 
being overweight is associated with a slightly increased risk of dying from 
coronary heart disease. Again, the higher the BMI, the greater is the mor-
tality risk. According to one international study, each increase of 5 units in 
BMI results in a 30 percent increase in overall mortality (Prospective Studies 
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Collaboration, 2009). In short, the authors concluded, obesity does increase 
mortality risk; the increase is relatively modest for Class 1 obesity (BMI 
between 30 and 35) but is significantly greater for those with a BMI above 
40. The authors also found that the relationship between BMI and mortality 
risk changes with age. BMI has its largest effect on the risk of mortality for 
adults under 50, and the correlation between BMI and mortality decreases 
beyond that age. The older adults at greatest risk of dying are those at the 
extreme ends of the BMI spectrum—either extremely underweight or ex-
tremely overweight. Thus at older ages, the curve relating mortality risk to 
BMI changes in shape from a J to a U. 

Limitations of BMI in Older Adults

Any study that seeks to understand the relationship between BMI and 
mortality in older adults must deal with various complications that are 
particularly relevant in this age group (Hu, 2008). For one thing, BMI is a 
less accurate estimate of body fat in older adults than in others because of 
the differential loss of muscle and lean body mass that accompanies aging. 
A sedentary older adult may lose half a pound of muscle mass per year, or 
5 pounds a decade, significantly altering the meaning of BMI. 

More important, older adults also are more likely to have various ex-
isting diseases and to have experienced illness-related weight loss, either of 
which can confound the relationship between weight and mortality risk. In 
particular, a number of chronic diseases associated with weight change, such 
as diabetes and cardiovascular disease, are associated with both weight loss 
and mortality in older adults (Alley et al., 2010). For these diseases, lower 
BMI is generally associated with higher mortality, while higher BMI often 
carries no greater mortality risk than normal BMI. 

To sidestep these problems, some studies have looked at BMI earlier 
in life as a predictor of mortality. In this way, one can avoid many of the 
complications caused by weight loss due to obesity-related chronic diseases. 
Applying this approach does indeed change the shape of the risk curve, with 
risks at low BMIs decreasing and risks at higher BMIs increasing. One study 
that looked at mortality versus BMI at age 50 found that every category of 
BMI above 26.5 was associated with an increased risk of mortality (Adams 
et al., 2006). Other approaches include focusing on the waist-hip ratio or 
abdominal adiposity instead of BMI, as both of these measures have been 
shown to be correlated with mortality risk in older adults (Hu, 2008). 

OBESITY AND LIFE EXPECTANCY TRENDS

Given that obesity increases mortality in at least some groups, it makes 
sense to ask whether this obesity–mortality connection combined with the 
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higher rates of obesity in the United States might explain at least part of this 
country’s lower-than-expected life expectancy. The answer is complicated.

Country-to-Country Comparisons

TABLE 3-1 Life Expectancy at Age 50 and Rate of Obesity, by Country 
and Gender, 2004

Country

Life Expectancy 
at Age 50 (e50), 
2006a

Change  
in e50,  
1980-2006c

Adult  
Obesity  
(%)b

Obesity 
Change/Yr: 
1978-2004

Males
Australia 31.5 6.6 19.3 0.54
Canada 30.7 5.0 22.9 0.42
Denmark 28.2 3.5 11.8 0.44
Englandc 29.7 5.7 23 0.71
France 29.9 5.1 12 0.24
Italy 30.6 5.9 8.3 0.07
Japan 31.0 4.4 2.3 0.07
Netherlands 29.4 4.0 10.4 0.32
Spain 29.9 3.7 11.9 0.18
United States 29.2 4.3 31.7 0.76

Females
Australia 35.3 4.6 22.2 0.76
Canada 34.5 3.2 23.2 0.58
Denmark 31.9 2.1 12.5 0.51
Englanda 33.1 4.0 24 0.67
France 35.7 4.5 12 0.25
Italy 35.2 5.2 8.1 0.03
Japan 37.1 6.3 3.4 0.01
Netherlands 33.3 2.0 10.1 0.10
Spain 35.4 4.4 13.6 0.37
United States 33.0 2.4 34.6 0.70

aData from Glei et al. (2010, Table 2-1).
bBased on most recent observations. 
cMortality is for England and Wales, obesity for England.
SOURCE: Alley et al. (2010, Figure 1); Glei et al. (2010, Table 2-1). 

One place to look is the association between obesity and life expectancy 
at the national level. Alley and colleagues collected data on both obesity 
rates and life expectancy for the 10 high-income countries in this study 
(Alley et al., 2010). The results are shown in Table 3-1. Among males, the 
life expectancy at 50 in the United States was eighth highest out of the 10, 
ahead of only the Netherlands and Denmark, and the rate of obesity among 
U.S. males was the highest of any of the countries. On the other hand, 
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Denmark and the Netherlands had obesity rates that were not particularly 
high relative to the other countries, ranking seventh and eighth among the 
10. Conversely, among the countries with the highest life expectancy at 50 
among males—Australia, Japan, Italy, and Canada—two (Japan and Italy) 
had the lowest rates of obesity, and two (Australia and Canada) had rates 
among the highest.

The picture for females is similar. The lowest life expectancies were 
in Denmark, the United States, the Netherlands, and England and Wales. 
Among those countries, two (the United States and England) had the highest 
rates of obesity among the 10 countries, while the other two (Denmark and 
the Netherlands) had among the lowest rates. Comparing rates of change 
in obesity with the rise in life expectancy from 1980 to 2004 produces a 
similar lack of pattern. For example, both American and Australian men 
and women had rapid gains in obesity, but life expectancy improvements 
were quite slow in the United States and rapid in Australia. In short, these 
sorts of macro-level comparisons do not indicate an effect of obesity rates 
at the national level on the increase in life expectancy over the past several 
decades. It is helpful to look more closely at the problem by examining the 
mortality rates associated with obesity at an individual level and applying 
them to the BMI distributions of the populations under consideration.

Calculating the Effect of Obesity on Life Expectancy

Most calculations estimating the effect of obesity on life expectancy 
have been performed with respect to individuals rather than populations. 
Using data from the National Health and Nutrition Examination Survey 
(NHANES), Fontaine and colleagues calculated the number of years of life 
lost for various BMI levels relative to a BMI of 24 (Fontaine et al., 2003), 
assuming that a person remained in his or her BMI category for life. They 
found, for example, that for white males, having a BMI between 30 and 35 
shortened life by an average of 0–1 years, having a BMI between 35 and 
40 shortened life by 1–3 years, and having a BMI above 40 shortened life 
by 1–7 years. The numbers were similar for white women but not for black 
men and women; for those in the latter groups, obesity shortened life only 
among younger people and those with a very high BMI.

Estimating the contribution of differences in obesity to the life expec-
tancy gap between the United States and other countries requires an attrib-
utable risk approach that combines BMI distributions in different countries 
with sets of mortality risk associated with BMI. Useful for this purpose are 
estimates by Preston and Stokes (2011), who perform primary analyses of 
survey data to identify the distribution of BMI by age and gender in 16 
countries, including the United States and 7 of the 9 comparison countries 
studied. The United States has the highest proportion obese of any popula-
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tion considered. The detailed BMI distributions are combined with three 
alternative sets of mortality risk by BMI to estimate the proportion of deaths 
attributable to above-optimal weight, by age and gender. These estimates 
are then converted into their implications for longevity. It should be noted 
that the use of alternative measures of obesity yields results on the number 
of deaths attributable to obesity that are not significantly different from 
those obtained using BMI (Flegal and Graubard, 2009).

The baseline analysis of Preston and Stokes uses the largest, longest, 
and most internationally diverse collection of obesity risks, the Prospective 
Studies Collaboration (PSC) (2009). The mean date of death in this study is 
1986. Using this set of risks, which are adjusted for smoking behavior, the 
authors estimate that U.S. life expectancy at age 50 in 2006 was reduced 
by 1.28 years for women and by 1.61 years for men as a result of obesity. 
 Because the proportions obese are higher in the United States than elsewhere, 
especially at the upper extremes of BMI, these hypothetical changes from 
eliminating obesity are substantially larger than those in any other country.

As noted above, there is suggestive evidence that the mortality risk as-
sociated with obesity has been declining in the United States (Flegal et al., 
2005; Mehta and Chang, 2010). Such a decline may result from improve-
ments in the treatment of cardiovascular disease, the main disease through 
which obesity affects mortality (Gregg et al., 2005). To account for this 
possibility, Preston and Stokes introduce two sets of relative risks recorded 
more recently in the United States. One set is adapted from Adams and 
colleagues (2006). These data were derived from a large study of 527,000 
enrollees in a National Institutes of Health (NIH)-AARP Diet and Health 
Study that was conducted in six U.S. states and two cities. Enrollees were 
followed from enrollment in 1995-1996 through the end of 2005. Relative 
risks are adjusted for smoking, social status, and physical activity. The sec-
ond alternative set of relative risks is derived from NHANES III, linked to 
death certificate data (Mehta and Chang, 2010). Initial enrollment at ages 
50-69 occurred during 1988 to 1994; individuals were followed into the 
National Death Index through 2006. The sample size was 4,375 individuals, 
and the mean follow-up time was 13.3 years. Relative risks are adjusted 
for smoking and socioeconomic status. Relative to those of normal weight 
(BMI between 18.5 and 24.9), overweight and obese Class 1 people have 
a 1–6 percent increase in risk; for those with a BMI of 35 or greater, the 
excess risk in this study is 63 percent.

In every country for both genders, use of these alternative sets of relative 
risks reduces the estimated gain in life expectancy from eliminating obesity. 
Using the Adams and colleagues (2006) set, the gain in life expectancy at 
50 for females in the United States is 0.71 years and for males is 0.52 years. 
The gains with the Mehta and Chang set are similar, at 0.61 and 0.64 years, 
respectively. These remain the largest gains for any country. 
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Discussion

Since life expectancy at age 50 in the United States would increase 
significantly more than in other countries through the hypothetical elimina-
tion of obesity, the U.S. longevity shortfall would be reduced and in some 
cases eliminated. U.S. life expectancy for women is 1.37 years lower than 
the mean in 12 other countries with higher life expectancies. Based on the 
PSC risk factors, U.S. female life expectancy would be an estimated 0.80 
years lower than this mean without obesity, so that obesity would account 
for an average of 41 percent of the gap. For men, the equivalent percentage 
of the difference in life expectancy accounted for by obesity, relative to 10 
countries with higher life expectancies, is 67 percent. 

These effects are much larger than those based on the Adams et al. 
or Mehta and Chang risk sets. The mean life expectancy gap for the 
12 countries with higher life expectancies is reduced by 29 percent for 
women using Adams’ risks to account for the effects of obesity and by 22 
percent using Mehta and Chang’s. For men, the equivalent reductions are 
32 percent and 29 percent respectively.

Thus, differences in the prevalence of obesity continue to explain about 
20-35 percent of the shortfall in U.S. life expectancy relative to countries 
with superior levels, even when one uses much lower sets of obesity risks. 
The risks derived from the studies of Adams and colleagues (2006) and 
Mehta and Chang (2010) have the advantage of pertaining to a later period, 
on average, than those of the PSC. This period is closer to the time when 
the levels of both obesity and mortality are recorded in the various countries 
and when attributable risks are modeled. These studies also control for so-
cioeconomic status, indexed by education and income, in their analyses of 
the impact of obesity on mortality, unlike the analysis based on risks in the 
PSC. Using data from the Health and Retirement Study, Mehta and Chang 
(2009) show that controlling for educational attainment reduces estimated 
obesity risks by 20-50 percent. The panel is inclined to believe that the two 
sets of relative risks recorded more recently in the United States yield more 
reliable estimates of the impact of obesity on life expectancy comparisons 
than those obtained using the PSC risks. Even using the sets of lower obesity 
risks, however, it appears that differences in obesity account for a fifth to a 
third of the shortfall in life expectancy in the United States relative to other 
countries. Obesity appears to be an important part of the explanation of 
the current U.S. shortfall in life expectancy, but uncertainty remains as to 
its role in explaining the divergence. 
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4
The Role of Physical Activity

Over the past several decades, as Americans have gotten heavier, they 
have also adopted an increasingly sedentary lifestyle, becoming less physi-
cally active and less physically fit (Centers for Disease Control and Preven-
tion, 2010). These two trends are certainly related. The role of obesity was 
examined in the previous chapter, so it is natural to ask what role, if any, 
this decline in physical activity and fitness has played in the nation’s slower-
than-expected growth in life expectancy over the past several decades.

EFFECTS OF PHYSICAL ACTIVITY ON HEALTH

There is nothing new about the observation that physical activity and 
exercise lead to a greater sense of health and well-being. Nearly two  millennia 
ago, the Roman poet Juvenal wrote of the importance of mens sana in 
corpore sano, or a healthy mind in a healthy body, and the ancient Greeks 
and  Romans were well aware of the importance of exercise in maintaining 
a healthy body. Despite this ancient wisdom, accurate quantification of the 
effect of physical activity or physical fitness on various health outcomes, 
including the risk of mortality, has yet to be determined. Not surprising, 
then, the extent to which differences in physical activity might contribute to 
variations in observed life expectancy across countries is poorly understood 
(Steptoe and Wikman, 2010).

Measurement Issues 

Accurate measurement of the level of physical activity in a normal day-
to-day environment is obviously fundamental to the study of the relation-
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1

ship between physical activity and mortality. A variety of techniques are 
available for assessing levels of physical activity, including use of self- 
reported data from diaries or recall questionnaires and objective measure-
ment using pedometers, accelerometers, or other similar devices. Each 
method has advantages and drawbacks (Vanhees et al., 2005; Westerterp, 
2009). Self-reported data are easier to obtain but are vulnerable to recall 
error, reporting bias (if respondents systematically tend to exaggerate or 
downplay their level of physical activity), and cross-national differences in 
interpretation of questions. The net result of such measurement errors is 
generally to weaken any effect that is present in the data; thus to the extent 
that these issues are a problem, the effects of physical activity are likely to 
be greater than estimated, rather than less. 

Cross-national studies also need to take account of cross-cultural dif-
ferences in customary forms of physical activity (Steptoe and Wikman, 
2010). For example, bicycling, ice-skating, playing softball, lawn bowling, 
and playing boules are all activities whose popularity varies enormously 
across countries. Differences among countries in the physical demands of 
occupations, urban design, or the built environment can also generate dif-
ferences in moderate or light activity that occurs as part of everyday life, 
which can easily be missed in surveys of leisure activities or purposeful 
exercise. Objective measurement of physical activity is more expensive but 
usually preferable as it can eliminate some of the problems associated with 
obtaining information from self-reports. 

A variety of methods for obtaining objective measures are available. The 
most useful for population studies is the use of accelerometers (Westerterp, 
2009). One of the most comprehensive measures of the level of physical ac-
tivity among Americans was performed by Troiano and colleagues on more 
than 6,000 participants in the 2002-2003 National Health and Nutritional 
Examination Survey (NHANES). These subjects, who ranged in age from 6 
to older adults, agreed to wear an accelerometer for at least an entire day 
and, for nearly 5,000 of them, 4 or more days. The accelerometer-derived 
data indicated that very few Americans engage in the recommended level 
of physical activity—at least 30 minutes of moderate or vigorous activity 
at least 5 days per week—and the percentage that do so decreases with age. 
Teenagers (aged 16-19) performed poorly, with only 7.1 percent of boys and 
4.1 percent of girls getting the recommended minimum amount of exercise. 
But adults fared even worse: among those aged 20-59, just 3.8 percent of 
men and 3.2 percent of women performed enough exercise, and only 2.5 
percent of older men and 2.3 percent of older women (Troiano et al., 2008).

1Of interest, the subjects were less active than they reported in answer to survey questions, 
but the overall patterns of differences in activity by age and gender were similar to those 
reported in the survey.
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Observational Studies Linking Physical Activity 
and Health in Older Adults

Observational studies in older adults have found that physical activity is 
correlated with a number of measures of health, including increased strength 
and flexibility, increased aerobic capacity, improved balance and fewer falls, 
a reduced decline in bone density, improved glucose metabolism and insulin 
sensitivity, enhanced emotional well-being, and a reduced decline in cogni-
tive function (Steptoe and Wikman, 2010). It should be noted, however, 
that drawing conclusions about the link between physical activity in older 
adults and health based on observational studies is somewhat hazardous 
because individuals can self-select into various states of physical activity. 
This selection is likely to be affected by their health. For example, people 
with chronic obstructive lung disease may be less likely to engage in vigor-
ous activities. Both their high relative mortality risk and their low levels of 
exercise would likely be attributable to preexisting disease rather than to 
any effect of physical activity on mortality. It is also true that people with 
certain characteristics and behaviors (e.g., being poor and smoking) may 
be both less likely to exercise and more likely to be unhealthy. This section 
reviews the results from the large number of observational studies that have 
attempted to quantify the benefits of physical activity for older adults. The 
following section describes the far fewer studies that have used a random-
ized design to assign people to levels of activity. 

Hamer and Chida (2008) performed a meta-analysis of 18 prospective 
studies that looked at the effects of walking on the risk of cardiovascular 
disease. The likelihood of developing cardiovascular disease was 31 percent 
lower among the group that walked the most compared with the group that 
walked the least. The benefits of walking were similar for men and women, 
and greater benefit came from walking briskly rather than from walking for 
longer periods of time. There was also some evidence of a dose-response 
relationship—that is, the more walking people did, the more it decreased 
their risk of developing cardiovascular disease. 

In a subsequent review, the same authors examined the effects of physi-
cal activity on neurodegenerative diseases, such as dementia and Alzheimer’s 
disease (Hamer and Chida, 2009). Based on a meta-analysis of 16 prospec-
tive studies, they found that people in the highest physical activity category 
were 28 percent less likely to develop dementia and 45 percent less likely 
to develop Alzheimer’s disease than those in the lowest physical activity 
category. There is also good evidence that older adults who exercise are 
less likely to become depressed. Hamer and colleagues (2009) followed 
4,300 older men and women (average age of 63) for 4 years. None reported 
symptoms of depression at the beginning of the study, while 8 percent did 
so 4 years later. The authors found that the people who reported engaging 
in regular, moderate physical activity were 29 percent less likely to develop 
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the symptoms of depression, while those who engaged in vigorous physical 
activity were 42 percent less likely.

A more recent study covered a longer period and focused on sedentary 
behavior. Among 7,800 men surveyed in 1982, time spent watching televi-
sion and time spent riding in a car were significantly and positively related 
to mortality from cardiovascular disease over the next 21 years (Warren et 
al., 2010). The pattern of the association did not change materially after 
the introduction of covariates.

In short, there is considerable observational evidence that regular physi-
cal activity leads to improved health among older adults and, conversely, 
that a sedentary lifestyle with little physical activity is associated with an 
increased risk of developing a variety of physical, emotional, and mental 
problems.

Intervention Studies Linking Physical Activity and Health in Older Adults

Several investigators have conducted randomized intervention studies 
of the effect of physical activity on various measures of health among older 
adults. These studies are more difficult and expensive to perform than obser-
vational studies and thus typically have far fewer subjects, but the research 
design is clearly superior for assessing causal relationships. Not all validity 
problems will be solved with this approach, however, as persons who agree 
to participate in such trials are unlikely to be representative of the general 
population. Randomized controlled trials are inherently nonrepresentative, 
as those who are the best functioning, most motivated, and most capable 
of understanding and being enthusiastic about the trial are more likely to 
participate. However, by assigning subjects randomly to different groups, 
some of them exercising more and some less, these behavioral intervention 
studies avoid the issue of whether subjects who are more physically active 
might also have other characteristics—such as being in better health—that 
could explain the different outcomes seen.

In one randomized controlled trial, Martin and colleagues (2009) re-
cruited 430 postmenopausal women and assigned each to one of four 
groups: no exercise and exercise at 50 percent, 100 percent, and 150 percent 
of the physical activity recommendation. After 6 months they measured the 
women’s physical and mental health, including physical functioning, body 
pain, social functioning, and sense of well-being or vitality. Consistently, 
in every category of physical and mental health, the women who were as-
signed to the exercise groups reported being healthier than those who were 
assigned to the no-exercise group, and the higher the level of exercise, the 
healthier they were.

A study in Australia looked at 170 adults aged 50 and older who were 
at risk of Alzheimer’s disease. Half were entered into a 24-week home-based 
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program of physical activity, while the other half were provided only with 
education and standard care. At the end of 6 months, the participants who 
had exercised showed improvements in cognitive functioning, while those 
in the other group had become worse. After the subjects in the physical 
activity group stopped exercising, most of the effect disappeared, implying 
that the benefits of physical activity lasted only as long as the activity was 
continued (Lautenschlager et al., 2008).

Another randomized controlled trial looked at the effect of exercise on 
depression, although this trial did not include older adults. Eighty adults 
aged 20-45 who had been diagnosed with major depressive disorder were 
assigned to perform different levels of aerobic exercise weekly. After 12 
weeks, those in the higher-intensity group scored significantly lower on a 
depression scale than those in the lower-intensity group and those in the 
control group (Dunn et al., 2005). 

Using a quasi-experimental design, MacDonald and colleagues (2010) 
studied the effect of introducing a light rail system in Charlotte, North 
Carolina, on a variety of health outcomes. After the system was introduced, 
those who used it significantly increased their physical activity levels rela-
tive to those who did not, with baseline characteristics being controlled for. 
The odds of obesity were significantly reduced among users of the system. 

Mechanisms

Given the wide range of benefits of exercise for physical and mental 
health, it would appear likely that these benefits would be mediated through 
numerous physiological mechanisms. Indeed, the evidence does indicate 
that physical activity affects a number of bodily functions, from the  cellular 
level on up. Steptoe and Wikman (2010) provide a list of such effects 
that have been identified in various studies. Regular physical activity has 
been linked to reduced blood pressure, improved lipid profiles, improved 
glucose metabolism, reduced levels of inflammatory markers, the induc-
tion of growth factors, and increased strength and flexibility. Ekelund and 
colleagues (2007) found that increases in energy expenditure as a result of 
greater physical activity are associated with reduced metabolic risk factors, 
independent of any change in fatness or fitness. 

A good deal of research has been conducted on how exercise and train-
ing affect brain function, particularly in older adults (see National Research 
Council, 2000a). One recent study found that the medial temporal lobe 
tended to shrink with age among older adults who did little or no exer-
cise but not among adults of the same age who engaged in high levels of 
exercise (Bugg and Head, 2009). Generally speaking, the best evidence of the 
benefits of exercise for brain function is the links between physical activity 
and the alleviation of depression, positive effects on learning and memory, 
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and protection from neurodegeneration. A basic mechanism underlying 
these effects is the exercise-induced production of growth factors, molecules 
that direct the brain to make various structural and functional changes 
( Cotman et al., 2007). Such findings suggest numerous possibilities for ef-
fective intervention to improve cognitive function in older people. 

EFFECTS OF PHYSICAL ACTIVITY ON MORTALITY

Over the past several decades, numerous large cohort studies have 
attempted to quantify the protective effect of physical activity on cardio-
vascular and all-cause mortality. Nocon and colleagues (2008) reviewed 33 
cohort studies with 883,372 participants that assessed the primary preven-
tion impact of physical activity on all-cause and cardiovascular mortality. 
Follow-up ranged from 4 years to more than 20 years. The majority of 
studies reviewed reported significant risk reductions for physically active 
participants. Being in the most physically active subgroup was associated 
with a 35 percent increase in cardiovascular mortality and a 33 percent 
increase in all-cause mortality relative to the most active group. Studies that 
used patient questionnaires to assess physical activity generally reported 
lower risk reductions than studies that used objective measures. 

While many studies have reported the positive effects of regular exer-
cise, the dose–response relationship remains unclear. Consequently, several 
researchers have attempted to quantify the relationship between various 
levels of physical activity and mortality risk. Löllgen and colleagues (2009) 
report the results of a meta-analysis of 38 prospective cohort studies con-
ducted between 1990 and 2006 to investigate the effect of various levels 
of intensity of physical activity on all-cause mortality. All-cause mortality 
was significantly lower for active compared with sedentary individuals. 
For studies with three levels of activity, highly active men had a 22 percent 
lower risk of all-cause mortality compared with mildly active men; highly 
active women had a 31 percent lower risk. Similar results were observed 
for moderately active compared with mildly active individuals. 

A critical question with respect to the effect of physical activity on 
mortality is whether the incremental benefits of additional physical activity 
vary with the level of activity. Woodcock and colleagues (2011) conducted 
a systematic review and meta-analysis of the dose–response relationship 
between nonvigorous physical activity and all-cause mortality. They found 
that moderate activity reduced mortality risk by 24 percent compared with 
no activity. 

Quantifying the effects of physical activity on mortality is complicated 
by the difficulty of determining physical activity over long periods of time. 
Is the current level of physical activity important, or is it the levels at early 
ages? Byberg and colleagues (2009) examined how changes in the level 
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of physical activity after middle age influence mortality. They followed 
a group of 2,200 men who were age 50 in 1970-1973, keeping track of 
their levels of physical activity over the years. The men who maintained a 
high level of physical activity over that time had a 32 percent lower chance 
of dying compared with the men who maintained a low level of physical 
activity. Furthermore, as shown in Figure 4-1, the study found that men 
who previously had a low level of physical activity and then increased their 
activity level had relatively lower mortality risks over time. They continued 
to have a high mortality rate for 5 years or so after increasing their physical 
activity, but after 10 years of this increased activity, their risk of dying was 
reduced to that of the men who had maintained a high level of physical 
activity all along (Byberg et al., 2009). It should be noted that while these 
results may reflect the effect of exercise patterns on mortality, reverse cau-
sation is also possible—that the results reflect instead the effect of health 
on physical activity.

FIGURE 4-1 Association between physical activity level and mortality.
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Many of the studies that have looked at the relationship between 
physical activity and mortality have been forced to rely on self-reports 
of  physical activity. Manini and colleagues (2006) measured energy ex-
penditure  directly using a technique known as doubly labeled water. The 
researchers measured the daily energy expenditure of 300 older adults (aged 
70-82) and followed them for just over 6 years. They found that nearly a 
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quarter of the subjects with the lowest daily energy expenditure died during 
that  period, compared with only an eighth of the subjects with the highest 
energy expenditure. 

Another way to study the effects of physical activity is to focus on 
cardiorespiratory fitness instead, assuming that fitness is achieved through 
physical activity. Fitness should result from routine physical activity over a 
period of time. The Aerobics Center Longitudinal Study followed more than 
80,000 patients between 1970 and 2005 to study the effects of fitness and 
other factors on health and mortality. More than 3,000 women and 10,000 
men were given baseline treadmill tests between 1970 and 1981 to deter-
mine their cardiorespiratory fitness. Blair and colleagues (1989) compared 
mortality risks over a follow-up period averaging 8 years among groups of 
patients categorized as having low, moderate, or high fitness at baseline. 
Men with high levels of fitness at baseline were less than a third as likely to 
die during the study period than men with low levels of fitness, while women 
with high levels of fitness at baseline were less than a quarter as likely to 
die than women with low levels of fitness. Similar findings are reported in a 
subsequent study focused on older adults: across the age range, those with 
high levels of cardiorespiratory fitness were significantly less likely to die 
than those with moderate or low levels of fitness (see Figure 4-2) (Sui et 
al., 2007). As noted earlier, however, the observation that fitter people live 
longer is not indicative of a causal relationship between physical activity and 
mortality, since many causal pathways could produce such a correlation. 
One striking result from the Sui et al. (2007) study is that obesity did not 
affect mortality risk once fitness was taken into consideration. This result 
has led some researchers (Sui et al., 2007) to emphasize the role of fitness 
over fatness, but not all (Stevens et al., 2002). We return to this discussion 
in Chapter 10. 

INTERNATIONAL COMPARISONS

Given the large body of evidence linking physical activity and fitness to 
better health and lower mortality risk, it is natural to ask whether the per-
ceived low levels of fitness and physical activity in the United States relative 
to other countries have contributed in some way to the recent underper-
formance of U.S. life expectancy. Unfortunately, a significant gap exists in 
international physical activity surveillance, and cross-national comparisons 
of physical activity using comparable objective measures currently do not 
exist (Steptoe and Wikman, 2010). Nevertheless, survey instruments have 
been developed and validated for use in collecting internationally compa-
rable self-reported data on physical activity (see, for example, Craig et al., 
2003). These instruments make it possible to explore whether the popular 
perception that levels of physical activity in the United States are signifi-
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cantly lower than in other countries is accurate, particularly in relation to 
those countries where life expectancy has been increasing at a faster rate 
than in the United States.

Second, each of the surveys produces a slightly different rank

FIGURE 4-2 Cardiorespiratory fitness (CRF) and mortality from all causes for 
different age groups.
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Steptoe and Wikman (2010) review the available evidence on inter-
national differences in the prevalence of physical activity across countries 
from self-reported data. Four recent attempts have been made to compare 
levels of physical activity across countries (see Table 4-1). Each of these 
four studies used a slightly different survey instrument, adopted a slightly 
different criterion for assessing moderate or vigorous activity, and surveyed 
a slightly different target population. Consequently, the level of reported 
physical activity varies from one survey to another, and it is not possible 
to compare the levels of physical activity for a particular country across 
surveys for purposes of validation. Nevertheless, it is possible to compare 
the rank ordering of countries within the various surveys. Three points 
stand out almost immediately. First, the United States, which appears only 
in the International Prevalence Study on Physical Activity (IPS), does not 
appear to be atypical when it comes to the proportion of the population 
aged 40-65 that engages in moderate or intense physical activity (Bauman 
et al., 2009).    
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Thus at this level of abstraction, there ap-

66

ordering of countries with respect to levels of moderate or intense physical 
activity, although there are some similarities across surveys. Denmark, one 
of the three countries identified in Chapter 1, along with the Netherlands 
and the United States, as having slightly lower growth in life expectancy 
relative to other high-income countries, appears to be particularly dif-
ficult to classify. The Eurobarometer Study, which used the International 
Physical Activity Questionnaire (IPAQ), found that Denmark had slightly 
lower  levels of activity than Germany and Greece but significantly higher 
levels than Spain (Sjöström et al., 2006). The European Prospective Inves-
tigation into Cancer and Nutrition (EPIC) study found that older adults 
in  Denmark reported lower levels of recreational activity than those in 
Germany, Spain, or Greece, while another European Union study found 
that adults in Denmark expended more metabolic equivalents (MET) than 
those in Germany, Spain, or Greece (Haftenberger et al., 2002; Martínez-
González et al., 2001). Finally, the Netherlands consistently ranks high in 
international comparative studies of physical activity, a finding that reflects 
in part the relatively frequent use of bicycles in that country (Steptoe and 
Wikman, 2010).

In addition to the studies cited above, the Survey of Health, Ageing, and 
Retirement in Europe (SHARE), the Health and Retirement Study (HRS) in 
the United States, and the English Longitudinal Study of Ageing (ELSA) all 
employed a similar measure of physical activity in a large population sample 
of men and women aged 50 and above (Steptoe and Wikman, 2010). Partici-
pants were asked about the frequency with which they had participated in 
a variety of forms of vigorous, moderate, or light physical activity over the 
course of the past week. Figure 4-3 displays the proportion of respondents 
in each country who reported that they had engaged in vigorous or moderate 
activity at least once during the past week. Reassuringly, the SHARE/HRS/
ELSA samples reported levels of vigorous or moderate activity quite similar 
in many cases to those in the first column of Table 4-1, which were derived 
using the IPAQ. One notable exception, however, is the United States. The 
level of physical activity reported in the HRS is significantly lower than that 
in the IPS sample, probably because the former was restricted to adults aged 
50 and above, while the IPS survey was based on a sample aged 40-65. 

Potentially as important as the percentage of the population that is 
engaged in vigorous or moderate physical activity is the percentage that 
is sedentary. As can be seen in Figure 4-4, about 22 percent of U.S. adults 
aged 50 and over reported engaging in no vigorous or moderate activity, 
which is higher than the percentage in all European countries in the figure 
except Poland. In both Denmark and the Netherlands—the two European 
countries that, along with the United States, had lower-than-expected in-
creases in life expectancy—a relatively small percentage of the population, 
around 7 percent, was sedentary.  
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FIGURE 4-3 Proportion of adults aged 50 or older who report being moderately 
or vigorously physically active at least once per week. 
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FIGURE 4-4 Physical inactivity in adults aged 50 and over in Europe and the 
United States. 
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pears to be little correlation between international levels of physical activity 
or inactivity and changes in life expectancy at older ages.

Steptoe and Wikman (2010) found that these measures of physical 
 activity were significantly correlated with self-reported health for both men 
and women, while levels of inactivity were positively correlated with the 
prevalence of diabetes across countries. On the other hand, a regression 
analysis of the relationship between levels of physical activity and life ex-
pectancy at age 50 for men in various countries failed to find a significant 
relationship after controlling for one outlier. Furthermore, no statistically 
significant association was seen for women.

DISCUSSION

The bottom line is that at such a high level of aggregation and in the 
absence of suitable controls, it is not possible to demonstrate convincingly 
that international differences in levels of fitness or increased levels of physi-
cal activity are associated with international patterns of longevity. Given 
that the available data  relate to levels of fitness and physical activity at only 
one point in time, it is impossible to assess the role played by fitness and 
physical activity in the divergent trends in life expectancy from 1980 to 
2005. In contrast to the discussion of obesity in Chapter 3, the research base 
is not sufficient to identify a reasonable range of uncertainty in estimates of 
the contribution of physical activity to international differences in mortality. 
Physical activity may be an important determinant of mortality, significant 
in explaining cross-national differences and trends, but its role cannot be 
adequately evaluated with current data.



69

5
The Role of Smoking

Smoking is a natural candidate for explaining the divergence in life 
expectancy among high-income countries for two reasons. First, it is a 
 major cause of mortality. In the United States, according to some estimates, 
smoking is the number one cause of preventable deaths, killing more than 
440,000 Americans each year (American Heart Association, 2009; Centers 
for Disease Control and Prevention, 2004). Second, the number of smokers 
and historical smoking patterns vary from country to country, so smoking 
has the potential to explain differences among countries in mortality and life 
expectancy trends. This chapter describes the relationship between smoking 
and mortality, international trends in smoking, and various analyses of the 
effects of smoking-related mortality on life expectancy in different high-
income countries. As will be seen, the evidence implies that smoking may 
indeed be a major factor explaining the divergent trends in life expectancy 
among high-income countries over the past several decades. 

SMOKING AND MORTALITY

Although lung cancer is the best-known cause of death associated 
with smoking, a number of other smoking-related diseases increase the 
mortality rate among smokers, including various other types of cancer, 
coronary heart disease, chronic obstructive pulmonary disease (COPD), 
and cerebrovascular disease (Centers for Disease Control and Prevention, 
2004). Thus determining the overall smoking-related mortality rate in a 
population can pose a challenge, as all of these diseases—even lung  cancer 
to a relatively minor degree—appear in nonsmokers as well, making it 
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difficult to determine the percentage of deaths that can be attributed to 
smoking.

Prospective Cohort Studies

The most straightforward approach is to follow a large number of  people 
over a number of years and compare the mortality rates of smokers and 
nonsmokers to determine the additional risk of death caused by smoking. 
Such prospective cohort studies, as they are called, have the advantage of 
allowing researchers to collect a great deal of information from participants 
and then use that information to determine the relationship between various 
medical and lifestyle factors—smoking history or high blood pressure, for 
example—and the various causes of death. Nonsmoking factors affecting 
mortality can be controlled in statistical analyses of the effects of smoking.

The main weakness of such studies in determining the risks of smoking 
is the difficulty of obtaining a precise measure of smoking behavior. Most 
prospective cohort studies ask participants about their smoking behavior 
when they first enter the study and assume that this behavior remains fixed 
throughout the course of the study (Preston et al., 2010b). In reality, people 
vary their smoking behavior over time, with some quitting and others 
starting or restarting and still others increasing or decreasing how much 
they smoke. Furthermore, 20 to 30 years can elapse between the time a 
person starts smoking and the time serious health effects appear (Lopez et 
al., 1994). The resulting errors in recording the smoking behavior of study 
participants will generally weaken whatever connections the study might 
find between smoking and various causes of death. Thus such studies will 
typically underestimate the risk of smoking.

The Cancer Prevention Studies (CPS-I and CPS-II) conducted by the 
American Cancer Society, which cover the years 1959-1965 and 1982-
1986, respectively, are two of the largest such studies to date to examine the 
effects of smoking on mortality, and they have provided some of the most 
important information available on the subject. In the CPS-II, investigators 
asked 1.2 million volunteers to fill out questionnaires asking about their 
jobs, diet, alcohol and tobacco use, medical history, and family history of 
cancer as of 1982. Since then the study has kept track of deaths among the 
1.2 million participants by monitoring the National Death Index (American 
Cancer Society, 2009). By 2006, 488,000 of the participants had died.

Working from the data accumulated by the CPS-II and comparing the 
numbers of smoking-related deaths among smokers with the number of 
deaths among nonsmokers, Mokdad and colleagues (2004) calculated that 
smoking had been responsible for 435,000 deaths in 2000. A second group 
used the CPS-II data to calculate how smoking affects life expectancy. Focus-
ing on the difference in life expectancy between smokers who quit smoking 
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and those who never smoked, the researchers estimated that quitting smok-
ing at age 35 added 6.9 to 8.5 years of life expectancy for men and 6.1 
to 7.7 years of life expectancy for women compared with those who kept 
smoking (Taylor et al., 2002). 

The reason why the number of deaths attributable to cigarette smok-
ing has stayed as high as it has despite large reductions in the prevalence 
of smoking is that heavy smoking in the past has left a clear imprint on 
current mortality levels. One feature of that imprint is that the relative 
mortality levels of smokers have risen relative to nonsmokers, reflecting the 
heavy smoking histories of smokers today. Comparisons of the CPS-I and 
CPS-II data indicate that the age-adjusted death rate from lung cancer per 
100,000 person-years increased among current smokers between the period 
covering the CPS-I (1959-1965) and that covering the CPS-II (1982-1986), 
from 187.1 to 341.3 in men and from 26.1 to 154.6 in women (Thun et al., 
1997). The increased mortality risk appears to be partially attributable to 
differences between the two studies in smokers’ average age of initiation, 
number of cigarettes smoked per day by smokers, and duration of smoking. 
Among those who had never smoked, the age-adjusted death rate did not 
change substantially between studies for either males or females.

Indirect Measures of Mortality Due to Smoking

Prospective cohort studies make it possible to estimate directly the num-
ber of deaths caused by smoking or other factors, but they are expensive 
to carry out, require decades of commitment, and often are not available 
for populations one wishes to study. In particular, while the CPS-II offers 
reliable data on a large (but nonrepresentative) subgroup of the U.S. popu-
lation, few other countries have comparable studies. Therefore, researchers 
have developed a variety of indirect ways to determine the number of deaths 
caused by smoking.

The major challenge researchers face when attempting to estimate 
 smoking-related mortality in a population is obtaining reliable information 
about the smoking habits of the population. Peto and colleagues (1992) 
devised an innovative way of getting around the fact that good data on 
the smoking habits and histories of most populations one wishes to study 
are relatively scarce. The basic idea is that one can use the rate of lung 
cancer in a population to obtain a reasonably good estimate of the total 
smoking burden in that population. One starts with the amount of lung 
cancer mortality in the population, which is available wherever careful 
cause-of-death statistics are kept. The underlying assumption is that even if 
no one in a particular population of people smoked, there would still be a 
certain small number of lung cancer deaths, and it is possible to know what 
that small number would be by, for example, looking at the lung cancer 
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mortality rate among nonsmokers from the CPS-II. Then the number of 
lung cancer deaths in the population over and above the expected baseline 
is assumed to reflect the amount of smoking in that population—and in 
particular, the amount of damage caused by smoking, which is a function 
of the number of smokers and how much each has smoked over his or 
her lifetime. Although this method depends on several assumptions, they 
are reasonable ones, and this indirect measure of smoking behavior may 
even provide a better indication of smoking-inflicted damage in a popula-
tion than measures based on asking people to report how much they have 
smoked over their lives (Preston et al., 2010b). 

With this indirect measure of smoking, it is then possible to use mortal-
ity statistics in a population to estimate the mortality from various causes 
that can be attributed to smoking. This is what Peto and colleagues (1992) 
did to estimate the smoking-related deaths in various developed countries. 
In particular, they used relative risks of smokers versus nonsmokers for 
various diseases, calculated from the CPS-II. That is, they looked at how 
much more likely smokers were to die from such causes as coronary heart 
disease or cerebrovascular disease, based on the CPS-II cohort study, and 
then assumed that the same relative risks would hold for smokers in other 
countries. Then by applying these relative risks to the population of smokers 
in a given country—estimated from the lung cancer mortality rates—they 
could calculate what percentage of deaths from each disease was due to 
smoking. According to their estimates, 35 percent of the deaths attributable 
to smoking are from vascular diseases, 24 percent from lung cancer, and 16 
percent from COPD. The authors estimate that among U.S. men aged 35 
and older in 2000, 24 percent of all deaths were attributable to smoking; 
the comparable figure for women is 20 percent (Peto et al., 2006).

Preston and colleagues (2010a) developed an alternative approach for 
estimating smoking-related mortality from cause-of-death statistics. Instead 
of using relative risks derived from a cohort study, they performed a large-
scale statistical analysis of deaths from lung cancer and from all other causes 
in 21 countries over the period 1950–2006. The idea behind this approach is 
that “lung cancer mortality is a reliable indicator of the damage from smok-
ing and that such damage has left an identifiable imprint on other causes of 
death at the population level” (Preston et al., 2010a, p. 2).

There have been a number of other variations on the original Peto 
method, each with the goal of estimating the amount of smoking-related 
mortality in a population. Before using this sort of approach to analyze the 
effects of smoking on mortality in the various countries studied here, it is 
useful to examine historical smoking patterns in those countries, which are 
at the root of the patterns seen in smoking-related mortality. In doing so it 
is important to keep in mind that smoking trends lead mortality trends by 
20 to 30 years (Lopez et al., 1994).
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INTERNATIONAL SMOKING PATTERNS

Fifty years ago, smoking was much more widespread in the United 
States than in Europe (see Figure 5-1). Compared with most Europeans, a 
greater proportion of Americans smoked, and they smoked more intensively 
(Pampel, 2010). There are probably many reasons for the higher level of 
smoking in the United States, including the fact that cigarettes were made 
freely available to many military and civilian groups during World War II; 
higher per capita income in the United States, which made cigarettes seem 
more affordable than in other countries; excellent growing conditions for 
tobacco in part of the United States; intense advertising campaigns in maga-
zines, on billboards, and on the radio; the widespread smoking of popular 
movie stars on the silver screen; and the presence of a number of major 
tobacco companies (Brandt, 2007; Ravenholt, 1990). Over the next two 
decades, the prevalence of smoking grew steadily in most countries, with the 
United States continuing to have one of the highest levels. After 1964, when 
the Surgeon General’s office released its authoritative report on the adverse 
effects of cigarette smoking, the increase in smoking slowed, stopped, and 
eventually reversed in the United States. The peak of smoking among males 
occurred in cohorts born around 1915–1920 and among women in cohorts 
born around 1940–1944 (Preston and Wang, 2006). During the 1970s, 
smoking began to decline in most high-income countries, but the decline 
has been much greater in the United States than in most of Europe, particu-
larly among men (Cutler and Glaeser, 2006). Today there are a number of 
European countries, as well as Japan, where the per capita consumption 
of cigarettes is greater than in the United States (see Figure 5-1).

Within each of the countries, the diffusion of smoking among the 
population has tended to follow a similar pattern. Smoking first catches 
on among people in higher socioeconomic brackets, then makes its way 
into the rest of the population. When smoking-related health issues begin 
to emerge, it is the people in the higher socioeconomic brackets who first 
begin to cut back on smoking so that in later stages, when smoking is in 
decline, it is much more common among those in the lower socioeconomic 
brackets (Pampel, 2010). The difference between men and women shows a 
similar pattern across countries. Smoking catches on first among men, and 
women are generally a couple of decades behind in terms of the numbers 
who smoke. Over time, smoking levels off among men while it continues 
to grow among women, and when smoking decreases, it tends to decrease 
more rapidly among men than among women, closing the gap between 
them (Pampel, 2010).

Focusing specifically on smoking among females, Pampel (2003) found 
that women in the United States and Northern Europe took up smoking in 
large numbers much earlier than women in Southern Europe and Japan. In 
particular, he identified two “clusters” of countries with similar patterns of 
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female smoking.  In the first, consisting of the United States, Denmark, the 

Netherlands, and England and Wales, about a third of middle-aged women 
were smoking during the 1970s. In the second, consisting of France, Italy, 
Spain, and Japan, many fewer middle-aged women—from 5 to 17 percent—
were smoking during the 1970s. As Pampel notes, if indeed smoking was a 
major factor in the diverging trends in life expectancy, the mortality trends 
from country to country should mirror these trends in smoking.

SMOKING AND LIFE EXPECTANCY IN 
HIGH-INCOME COUNTRIES

By using the method of Peto and colleagues (1992) or one of its variants 
to derive estimates of total smoking-related mortality from data on lung 
cancer mortality, it is possible to compare smoking-related deaths across 
countries and through time and thus to estimate the role of smoking in the 
divergence in life expectancy trends. This section describes two such  studies 
that used different approaches and came up with very similar answers.

Preston, Glei, and Wilmoth (2010b)

Preston and colleagues (2010b) began with yearly cause-specific death 
counts from the World Health Organization’s (WHO’s) Mortality Database 
(World Health Organization, 2009) for 21 high-income countries from 1950 
to the present. The distribution of deaths by cause of death, divided into 
5-year age groups (50–54, 55–59, 60–64, 65–69, 70–74, 75–79, 80–84, 
and 85 and up) and into males and females, was combined with annual all-
cause death counts and mortality rates from the Human Mortality Database 
(Human Mortality Database, n.d.) to determine the numbers of deaths due 
to lung cancer by country, year, gender, and age group. Then, instead of 
assuming that relative mortality risks for smokers based on the CPS-II (in 
the United States) could be extrapolated to other populations, as Peto and 
colleagues (1992) had done, the authors applied a regression analysis to 
investigate the macro-level statistical association between lung cancer mor-
tality and mortality from all other causes of death. Using these results, they 
estimated how many of the deaths were due to smoking, on the assumption 
that the mortality due to smoking could be inferred from the number of 
lung cancer deaths over and above the baseline for lung cancer mortality. 

The results of this analysis are shown in Table 5-1, which gives the 
estimated fraction of deaths for ages 50 and above that can be attributed 
to smoking for males and females in the 21 high-income countries during 
the years 1955, 1980, and 2003. One obvious result is that smoking was 
responsible for a much greater percentage of deaths among men than among 
women, although women were catching up in a number of countries. In 
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 Iceland by 2003, smoking actually accounted for a larger percentage of 
deaths among women than among men. The United States was one of only 
a few other countries in which the percentages for women approached those 
for men. In general, although smoking accounted for a negligible percentage 
of deaths among women in every country in 1955, the numbers have grown 
steadily since that time, particularly in the past quarter century. The excep-
tions to that trend are France, Portugal, and Spain, where smoking-related 
deaths still account for just a tiny percentage of total deaths among women. 
The pattern among men has been different. By 1980 smoking-related deaths 
were a significant percentage of all deaths among men for almost every 
country, and thereafter the risk increased in 10 countries and decreased in 
11, including the United States.

TABLE 5-1 Estimated Fraction of All Deaths at Ages 50 and Older 
Attributable to Smoking in 1955, 1980, 2003, by Gender and Country

Males  Females

Country 1955 1980 2003 1955 1980 2003

Australia 0.07 0.22 0.17 0.00 0.04 0.10
Austria 0.15 0.21 0.17 0.01 0.02 0.05
Belgium 0.09 0.30 0.27* 0.00 0.01 0.05*

Canada 0.07 0.22 0.24 0.01 0.06 0.19
Denmark 0.07 0.22 0.20 0.01 0.06 0.16
Finland 0.18 0.28 0.17 0.01 0.02 0.04
France 0.05 0.17 0.19 0.00 0.00 0.02
Hungary 0.07 0.22 0.30 0.01 0.05 0.13
Iceland 0.03 0.06 0.16 0.00 0.11 0.18
Ireland 0.04 0.17 0.19 0.02 0.07 0.14
Italy 0.04 0.20 0.23 0.00 0.01 0.04
Japan 0.01 0.11 0.20 0.00 0.03 0.09
Netherlands 0.10 0.32 0.26 0.00 0.01 0.09
New Zealand 0.08 0.21 0.17 0.00 0.06 0.12
Norway 0.02 0.09 0.16 0.00 0.01 0.07
Portugal 0.02 0.07 0.12 0.00 0.00 0.01
Spain 0.04 0.14 0.22 0.00 0.00 0.00
Sweden 0.03 0.10 0.09 0.00 0.02 0.06
Switzerland 0.09 0.19 0.16 0.00 0.01 0.04
United Kingdom 0.16 0.30 0.20 0.02 0.09 0.15
United States 0.08 0.23 0.22 0.01 0.08 0.20

*Estimates based on data from 2004 for Belgium. 
SOURCE: Preston et al. (2010b, Table 4-2). Reproduced with permission.

Next, Preston and colleagues (2010b) calculated what the life expec-
tancy numbers would have been for different years if there had been no 
smoking. By comparing these estimated nonsmoking life expectancy rates 
with the real rates, they could see the effect of smoking on life expectancy 
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in the different countries. The results for life expectancy at age 50 in 2003 
for the 10 countries considered in this report are shown in Table 5-2 and 
Figures 5-2 and 5-3. As can be seen from Table 5-2, smoking had a negative 
effect on life expectancy at 50 for both men and women in all the countries 
surveyed. The smallest effect—a loss of 0.08 years—was among women in 
Spain, and the largest—a loss of 2.58 years—was among Dutch men. Other 
than in the Netherlands, the greatest effect on male life expectancy at 50 
was seen in the United States (a loss of 2.52 years), Canada (2.49 years) and 
Italy (2.41 years). Among women, smoking had the greatest effect on life 
expectancy in the United States (a loss of 2.33 years), Denmark (2.12 years), 
and Canada (2.06 years). Figures 5-2 and 5-3 show graphically that there is 
much less variability in the male than in the female gains from eliminating 
smoking, probably because smoking was much more widespread among 
males than females in developed countries. 

The average effect of smoking on female life expectancy in the nine 
countries other than the United States was a loss of 1.07 years. Since the 
effect in the United States was a loss of 2.33 years, smoking cost U.S. women 
an average of 1.26 years in life expectancy relative to women in the other 
countries. By contrast, smoking cost U.S. men only 0.31 year in life expec-
tancy relative to the average for men in the other nine countries.

TABLE 5-2 Life Expectancy at Age 50 in 2003 Before and After 
Removal of Deaths Attributable to Smoking

Males Females

Country
With 
Smoking

Without 
Smoking Difference

With 
Smoking

Without 
Smoking Difference

Australia 30.63 32.25 –1.63 34.59 35.61 –1.02
Canada 29.82 32.31 –2.49 33.85 35.91 –2.06
Denmark 27.77 29.89 –2.13 31.66 33.78 –2.12
France 28.83 31.01 –2.18 34.59 34.92 –0.33
Italy 29.46 31.88 –2.41 34.19 34.64 –0.45
Japan 30.47 32.52 –2.05 36.66 37.41 –0.75
Netherlands 28.34 30.92 –2.58 32.55 33.69 –1.15
Spain 29.00 31.39 –2.39 34.44 34.52 –0.08
United Kingdom 28.62 30.67 –2.05 32.21 33.87 –1.66
United States 28.46 30.98 –2.52 32.25 34.58 –2.33
Non-U.S. average 29.22 31.43 –2.21 33.86 34.93 –1.07

SOURCE: Adapted from Preston et al. (2010b, Table 4-4). Reproduced with permission. 

The total gap in life expectancy at age 50 between the United States 
and the nine other countries is 1.61 years for women and 0.76 year for men 
(see Table 5-2). Thus, the difference in the estimated damage caused by 
smoking accounts for 78 percent (1.26/1.61) of the shortfall of U.S. female 
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FIGURE 5-2 Gains in female life expectancy at age 50 from eliminating smoking 
in 2003.
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SOURCE: Based on calculations in Preston et al. (2010b).

FIGURE 5-3 Gains in male life expectancy at age 50 from eliminating smoking in 
2003.
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life expectancy relative to the mean of the nine other countries.  For males, 

smoking accounts for about 41 percent (0.31/0.76) of the much smaller U.S. 
shortfall. Thus, smoking appears to be a very important factor in the subpar 
life expectancy of the United States, especially among women. 

The numbers tell an interesting story about Japanese life expectancy. 
A number of observers have noted the anomaly that although the Japanese 
smoke heavily, the country is at the top of the life expectancy rankings 
(Stellman et al., 2001). As Table 5-2 shows, removing the effects of smoking-
related mortality increases Japanese life expectancy in both men (by 2.05 
years) and women (0.75 year) by values that are close to the average for the 
rest of the countries in the study. Thus, despite Japan’s high life expectancy, 
smoking has left a clear imprint on its mortality.

Preston and colleagues (2010b) also pinpoint how trends in life expec-
tancy between 1950 and 2003 were affected by smoking during that period. 
Among men, smoking-related mortality had a negative effect on trends in 
life expectancy at age 50 in 9 of the 10 countries examined here. Only in the 
United Kingdom did declines in smoking-related mortality have a positive 
effect: an increase of 0.5 year in life expectancy at 50. In contrast, men in 
the United States lost an additional 0.8 year in life expectancy at 50 between 
1950 and 2003 because of smoking, but changes in smoking cost men even 
more in Spain (1.3 years), Italy (1.2), France (1.1), the Netherlands (1.1), 
Denmark (0.9), and Japan (0.9) over this period. Part of the variation across 
countries reflects differences in the timing of the smoking epidemic: men in 
the United Kingdom and the United States adopted smoking earlier and have 
since exhibited declines, whereas the smoking epidemic hit other countries 
(e.g., Japan, Spain, Italy) much later (see Table 5-1). Thus over this period, 
the trends for men capture the latter portion of the smoking epidemic (in-
cluding its waning) for some countries, such as the United Kingdom and the 
United States, but only the escalating portion for many others.

There was no corresponding drop in smoking among women during this 
time, and, not surprisingly, smoking had a negative effect on female life ex-
pectancy trends from 1950 to 2003 in all 10 countries. The largest decreases 
in life expectancy at 50 attributable to smoking occurred in Canada (a loss 
of 1.4 years), Denmark (1.5 years), and the United States (1.6 years). By 
contrast, there was very little effect on the life expectancy of women in Spain 
(a loss of 0.1 year), France (0.2 year), Italy (0.3 year), and Japan (0.3 year).

Between 1950 and 2003, the gain in U.S. women’s life expectancy trailed 
the mean gain in the other nine countries by 2.1 years. Preston and colleagues’ 
(2010b) results suggest that 42 percent of this shortfall (0.9/2.11) is attribut-
able to the greater impact of smoking among U.S. women.  Correspondingly, 
gains in life expectancy among U.S. men lagged behind those in the other nine 
countries by an average of 0.2 year, but differences in smoking-attributable 
mortality account for only 6 percent of the shortfall. 
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The effects of smoking on life expectancy trends in the United States 
are illustrated in Figure 5-4. The solid lines are the actual life expectancy 
trends, while the dotted lines represent what the trends would hypotheti-
cally look like if smoking-related mortality were removed. For men, the 
difference between the two trend lines widened steadily from 1950 to 1990, 
increasing from 0.7 year to 3.1 years, but then the gap began closing and 
had decreased to 2.5 years in 2005. An implication of the figure is that a 
rise in smoking-attributable mortality is responsible for the leveling off of 
male life expectancy in the 1960s and early 1970s. For women, on the other 
hand, the gap remained small until around 1975, when it began increasing 
rapidly, and by 2005 it had grown to 2.3 years—nearly as large as the gap 
for men in that year. The gap for women is expected to level off and then 
begin declining, in concert with lung cancer mortality.

FIGURE 5-4 U.S. trends in observed and estimated life expectancy at age 50 with-
out smoking, by gender.
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SOURCE: Preston et al. (2010b, Figure 4-1). Reproduced with permission.

Staetsky (2009)

Staetsky’s (2009) study differs from the work of Preston and colleagues 
(2010b) in that she relied on the original method developed by Peto and 
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colleagues (1992) to estimate smoking-related mortality. She also looked 
at 8 high-income countries instead of the 21 that Preston and colleagues 
worked with, and she focused on women aged 65 and older instead of con-
sidering both men and women aged 50 and older as Preston’s group did. 
Her results are very much in line with those of Preston and colleagues—she, 
too, concludes that a large part of the divergence in female life expectancy 
trends among various high-income countries can be attributed to smoking 
 patterns—but she offers some additional perspectives that are worth noting.

First, Staetsky observes that the eight countries she studied fall into two 
obvious clusters, each with similar mortality trends and smoking patterns 
among women. In the first cluster, consisting of the United States, Denmark, 
the Netherlands, and England and Wales, a large percentage of women—
one-third or more—were smoking during the 1970s. Women in the second 
cluster, consisting of France, Italy, Spain, and Japan, had much lower rates 
of smoking. Mortality from lung cancer and other smoking-related diseases 
was relatively low for women in this second cluster of countries during 
the 1980s and 1990s, and their life expectancy rose steadily through-
out this period. By contrast, women in the United States, Denmark, and 
 England and Wales had much higher smoking-related mortality during this 
period, and their life expectancy slowed significantly relative to the other 
cluster of countries. The Netherlands was something of an anomaly, with 
lung cancer mortality trends falling somewhere between those of the two 
clusters. The reason, Staetsky concludes, is that women in the Netherlands 
took up smoking somewhat more slowly than women in the United States 
and Denmark, although more rapidly than women in the other cluster, so 
smoking affected their health to a degree falling somewhere between that 
in the two clusters.

Staetsky also addresses the issue of the apparent mismatch between the 
high levels of smoking in Europe today and the lower levels of smoking-
related diseases relative to the United States. Statistics show that smoking 
currently is much more common in most European countries than in the 
United States among both men and women (British Heart Foundation, 
2008). So how could smoking explain the fact that life expectancy has 
been increasing more slowly for U.S. women than for women in most 
European countries? The answer lies in the 20- to 30-year period between 
the time people start smoking and the time major health effects appear. 
In the period from the 1950s to the 1970s, U.S. women were smoking at 
a much higher rate than women in most European countries, particularly 
those in Southern Europe, and it is the smoking behavior during that period 
that affected life expectancy in the 1980s and 1990s. Now that smoking is 
more common among women in Europe than among those in the United 
States, the effects are likely to be seen in life expectancy trends over the 
next couple of decades.
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DISCUSSION

While this chapter has focused on the United States in comparison with 
other countries, it should be noted that smoking has been implicated in 
the poor performance of other countries as well. In a paper commissioned 
for this study, Christensen and colleagues (2010a) conclude that smoking 
is the major factor explaining why Denmark’s life expectancy has fallen 
behind that of neighboring Sweden. Likewise, Juel (2008) used data from 
1997–2001 to calculate that nearly all the difference in male life expectancy 
between Denmark and Sweden and about three-quarters of the difference in 
female life expectancy could be attributed to smoking- and alcohol-related 
deaths. Smoking-related deaths, estimated using the Peto/Lopez method, 
were the more important of the two. 

In short, it appears that smoking is responsible for a good deal of the 
diver gence in female life expectancy being examined here. During 1950–
2003, gains in life expectancy at age 50 were 2.1 years lower among U.S. 
women compared with the average of the other nine countries examined 
in this study (5.7 vs. 7.8 years gained, respectively); Preston and colleagues 
(2010b) estimate that smoking accounts for 42 percent of this shortfall. 
In terms of the gap in life expectancy between the United States and other 
countries in 2003, Preston and colleagues find that differences in the esti-
mated damage caused by smoking account for 78 percent of the 1.6-year 
gap for women and 41 percent of the 0.8-year gap for men. It appears 
that smoking has also caused significant reductions in life expectancy in 
Denmark and the Netherlands, two other countries with relatively poor life 
expectancy trends. On the other hand, smoking has also had a major nega-
tive effect on life expectancy in Canada, where life expectancy trends have 
been much more favorable. Thus although smoking clearly helps account 
for the lagging performance of the United States, it is only one of many 
factors affecting trends in life expectancy. 
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6
The Role of Social Networks 

and Social Integration

Over the past 50 years, social epidemiologists have tracked the impacts 
of social ties on health. Early studies focused on widowhood. By the late 
1970s, several investigators had begun to examine the influence of social 
networks, social support, and aspects of community engagement on a num-
ber of health outcomes. After following nearly 7,000 adults in  Alameda 
County, California, over a 9-year period, Berkman and Syme (1979) found 
that people with fewer social and community ties were significantly more 
likely to have died. The mortality rate for the men with the fewest ties was 
2.3 times that for the men with the most ties, while the mortality rate for 
the women with the fewest ties was 2.8 times that for the women with the 
most ties. The effect of social ties on mortality was independent of such 
factors as the health of the survey participant at the beginning of the study; 
socioeconomic status; and smoking, drinking, obesity, and level of physical 
activity.

In the 30 years since the publication of that paper, researchers have 
studied the effects of social networks on health and mortality from a variety 
of angles and often with an increasingly rich set of covariates or potential 
confounders (Holt-Lunstad et al., 2010; House et al., 1982). They have 
found that various aspects of social ties—including structural characteristics 
of social networks, such as the size of one’s network of friends and family 
members, and the resources that flow through networks, such as the sup-
port one receives from the network—influence health in a number of ways. 
Recent, more formal analysis of social networks (Christakis and Fowler, 
2007) suggests that they transmit a number of both health-promoting 
and risk-related behaviors capable of mediating many of the relationships 
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between social network structure and health outcomes. Thus, aspects of 
social networks ranging from structure to function are related to mortality, 
morbidity, cognitive and physical function, and a range of health behaviors. 

As with other factors considered in this volume, while associations 
 between social ties and mortality and health may be strong, it is often dif-
ficult to be sure of the causal direction. People who are social isolates may 
differ from those who are highly socially integrated in many ways. Some 
of these differences may also be related to their health. In some cases, poor 
health can be linked to social withdrawal. 

The question addressed in this chapter is whether international dif-
ferences in the distribution of social networks and social support, and the 
risks related to them, might play a role in the divergence in life expectancy 
among countries. To answer this question, this chapter first takes a closer 
look at the pathways by which social networks can affect health and mor-
tality and the evidence for these linkages. It then examines how social 
networks in the United States compare with those in other countries and 
considers the evidence that those differences play a role in the divergence 
in life expectancy trends.

PATHWAYS LINKING SOCIAL NETWORKS 
TO HEALTH AND MORTALITY

There are a number of mediating pathways by which aspects of social 
networks might plausibly impact health. Most obviously, the structure of 
network ties influences health via the provision of many kinds of support, 
from financial to instrumental and emotional (Berkman and Glass, 2000). 
Support is often transactional in nature, potentially involving giving as 
well as receiving, and occurs within a normative framework of exchange 
over the life course that may vary across countries and cultures. Some 
exchanges improve access to resources and material goods. For instance, 
social networks have been shown to be associated with an individual’s like-
lihood of getting a job (Granovetter, 2003). Other types of support, such 
as emotional support, may impact health by reducing physiological stress 
responses. Social networks can also impact health through social influence 
whereby individuals obtain normative guidance about behaviors. Finally, 
negative interactions leading to conflict, abuse, or neglect can have power-
ful impacts on subsequent health outcomes via a number of behavioral and 
biological pathways. 

Linking the kinds of social interactions described above to health out-
comes logically requires a set of pathways by which the effects of social 
inter action affect health. These can be pathways that link social interac-
tion to behaviors, psychological states, or more directly to physiological 
 responses tied to health. Previous research has linked aspects of social 
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networks and the resources that flow through them to behaviors related 
to tobacco and alcohol consumption, physical activity, dietary patterns, 
and sexual behaviors. By establishing and enforcing normative behaviors, 
networks may influence work- and school-related behaviors, criminal be-
haviors, and other social behaviors. Networks may also influence patterns 
of self-esteem, efficacy, competence, and other conditions leading to mental 
health outcomes. Finally, increasing evidence suggests that social networks 
and related functions impact physiological processes directly by several 
pathways. Invoked most frequently is a stress pathway linked to neuro-
endocrine regulation, inflammation, and immune function (Gruenewald 
et al., 2009; Loucks et al., 2006a, 2006b; Uchino, 2006). Berkman (1988) 
hypothesizes that social isolation or the negative aspects of social ties influ-
ence health by accelerating the rate of aging. Social isolation, conflict, or 
lack of support may be viewed as a chronically stressful condition to which 
the organism responds by aging more rapidly. This acceleration would be 
especially evident in cardiometabolic functions that decline with age.

Social Networks and Mortality

Numerous studies from many industrialized countries in North  America, 
Europe, and Asia have shown that aspects of social networks or social sup-
port are related to mortality, including mortality from all causes combined 
(Berkman et al., 2004; Blazer, 1982; Eng et al., 2002; Fuhrer and Stansfeld, 
2002; Kaplan et al., 1988; Khang and Kim, 2005; Orth-Gomer and  Johnson, 
1987; Orth-Gomer et al., 1993, 1998; Penninx et al., 1998; Pinquart and 
Duberstein, 2010; Pinquart and Frohlich, 2009; Seeman, 1996; Sugisawa 
et al., 1994). Although all of these studies are longitudinal in the sense of 
including a mortality follow-up after baseline assessment of social networks, 
they vary widely in their ability to control for important covariates or to 
disentangle the extent to which such covariates are mediators along the 
pathway from social networks to increased mortality risk. Furthermore, 
networks themselves develop in the context of individual exposures over a 
life course, some of which may be related to health. 

Focusing on some of the more salient aspects of the above-mentioned 
mortality studies helps identify areas for further work. For instance, it ap-
pears that different aspects of social networks may be more important at 
different ages, or for men or women, or in different countries. In a follow-
up to the original Alameda study (Berkman and Syme, 1979),  Seeman 
and colleagues (1987) report that over a 17-year period, the subjects with 
stronger social networks and community ties were significantly less likely 
to die. The types of social ties with the greatest effect on mortality differed 
by age. For adults 60 and younger, marital status had the greatest associa-
tion with the risk of dying, while for those over 60, the most meaningful 
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relationships for health were those with close friends and relatives. A 
large-scale prospective study conducted in Japan with more than 11,000 
subjects aged 40-69 found important gender differences: for men the key 
factor related to health was participation in hobbies, clubs, or community 
groups, while for women the factors that increased risk were being single 
and having little contact with close relatives (Iwasaki et al., 2002). A 7-year 
study in Israel found that the two social factors influencing mortality among 
a group of older  Jewish– Israelis were contact with friends and attendance 
at synagogue (Litwin, 2007). And a 6-year study of 7,500 women from 
four different communities in the United States found mortality risks to 
be significantly lower among women with higher social network scores, 
although the authors conclude that much of the protection older women 
receive from a large social network is actually due simply to being married 
(Rutledge et al., 2003). 

In a paper prepared for the panel, Banks and colleagues (2010) perform 
a similar analysis for both males and females using comparable data on the 
older population in the United States and England. Once again, marriage 
(including cohabitation) is the element of social networks and interactions 
found to be protective against mortality. This is strongly the case for both 
males and females in England, but in the United States the effects are not 
statistically significant. In England, where the data permit the cleanest analy-
sis, any association of mortality with memberships in clubs and organiza-
tions is shown to be simply a consequence of the inclusion of membership 
in sports and health clubs in the participation measure, so the likelihood is 
strong that a reverse causal mechanism generated this relationship. In the 
United States, any overall effect of networks, contact, and participation is 
shown to be due to a significant protective effect for those who attended 
religious meetings regularly. 

Berkman and colleagues (2004) examined an occupational cohort of 
employees who were stably employed to minimize the possibility that  socially 
isolated subjects were more likely to also be economically dis advantaged 
or disabled. They found that socially isolated men had a mortality risk 2.7 
times greater than that of the men with the highest level of social integra-
tion; the corresponding figure for women was 3.6 times greater (Berkman 
et al., 2004). The risks were greatest for cancer mortality, a finding at odds 
with some but not all of the data from the United States. Kawachi and col-
leagues (1996) examined mortality risks among 32,000 U.S. men aged 42-77 
and found that socially isolated men were 1.9 times more likely to die from 
cardiovascular disease and 2.2 times more likely to die from accidents and 
suicide than men who had the highest level of involvement in social networks 
(Kawachi et al., 1996).

There is also evidence that social networks are linked to mortality from 
breast cancer. In a study of 2,800 women diagnosed with breast cancer 
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between 1992 and 2002, women who had been socially isolated before 
the diagnosis were more than twice as likely to die from the disease as 
women with a high level of social support. The researchers conclude that 
the increased mortality was likely an indirect effect of the lack of social con-
nections and that the reason the socially isolated women had an increased 
mortality risk was that they did not receive as much aid, care, and support 
from friends, children, or family members (Kroenke et al., 2006). 

The authors of a recent meta-analysis of 87 studies that examines the 
effects of social support on cancer mortality report that large social net-
works, positive social support, and being married all are correlated with 
decreased mortality from cancer. However, the authors conclude that the 
effects are generally larger for younger patients (Pinquart and Duberstein, 
2010). Another recent meta-analysis concludes that the quality of social 
relationships has an effect on mortality that is comparable to that of quit-
ting smoking and greater than that of other risk factors such as obesity and 
physical activity (Holt-Lunstad et al., 2010); however, many of the results 
underlying this study lack statistical controls for some of the factors that are 
correlated with both mortality and social relationships. Much work remains 
to be done to understand the links between social networks and mortality. 
Nonetheless, the preponderance of the evidence indicates that social ties 
and social support do affect mortality among adults. 

Social Networks and Physical and Mental Health

In general, studies that have examined the effects of social networks 
on physical health have less consistently found evidence of a relationship 
than those looking at effects on mortality. Nevertheless, a number of studies 
show a link between social ties and social support and the development of 
such illnesses as heart disease, stroke, and cancer. 

In the above-referenced study of 32,000 U.S. men aged 42-77,  Kawachi 
and colleagues (1996) found that over 4 years, men who were socially 
isolated—not married, having fewer than six friends and family members, 
and not a member of any church or social organization—were 121 percent 
more likely to suffer a stroke than those men with the greatest degree of 
social connection. However, they were no more likely to suffer a nonfatal 
heart attack.

Broadly speaking, studies that have looked at the effects of social sup-
port on heart disease have had mixed results, but a majority—unlike the 
work of Kawachi and colleagues (1996)—have found at least some effect. 
When Lett and colleagues (2005) reviewed the body of research on this 
issue, they concluded that subjects with low levels of social support were 
more likely to develop coronary heart disease and to have it worsen than 
those with high levels of support, and the risk ratio between the two groups 
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appeared to lie between 1.5 and 2.0, depending on the study. The authors 
note, however, that there was little consistency across studies in the way 
social support was defined and measured and furthermore, that there was 
little experimental evidence that increasing social support helps reduce the 
risk of heart disease. 

Banks and colleagues (2010) found no relationship between a summary 
social network index and the prevalence of high blood pressure or  diabetes 
among older men in either the United States or England. In the United 
States, men with high levels of social ties had a greater prevalence of heart 
disease. Among women in both countries, high levels of social ties were 
related to fewer of these health problems, with the exception of obesity 
(which is linked to diabetes). The authors also found inconsistent effects of 
social interaction and social network measures on subsequent mortality in 
the two countries. Overall, then, the results of this study mirror the highly 
mixed nature of the existing empirical evidence linking social networks to 
physical health.

More consistent findings with regard to social networks and domains 
of health relate to mental functioning rather than morbidity or physical 
health. Study after study has shown that social networks and social partici-
pation delay various types of cognitive decline in older adults, while those 
older adults with few social ties deteriorate much more quickly. Bassuk and 
colleagues (1999) followed 2,800 adults aged 65 and older living in New 
Haven, Connecticut, and found that those with no social ties were signifi-
cantly more likely to decline cognitively than those who had a large number 
of such ties. In particular, those with no social ties were 2.2 times as likely 
to have declined cognitively after 3 years, 1.9 times as likely after 6 years, 
and 2.4 times as likely after 12 years (Bassuk et al., 1999). A more recent 
study shows social integration to be inversely related to memory decline 
among Health and Retirement Study (HRS) participants (Ertel et al., 2008).

Similar results have been found in other countries. Fratiaglioni and col-
leagues (2000, 2004) report an association between limited social networks 
and increased risk of incident dementia. Zunzunegui and colleagues (2003) 
found social isolation to be related to cognitive decline in an older  Spanish 
sample. One prospective study in Taiwan that followed nearly 2,400 older 
adults over 7 years found no relationship between social networks and cog-
nitive functioning but did find a clear effect of social activities on tests of 
cognitive function. Subjects who reported participating in one or two social 
activities and in three or more such activities failed 13 and 33 percent fewer 
of the cognitive tasks, respectively, than those who reported participating 
in no social activities (Glei et al., 2005). 

Given the evidence that various aspects of social ties and networks 
and the functions of such networks are consistently related to mortality 
and often to other health outcomes as well, a natural question is whether 
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The differences that did appear were second order,

differences in the distribution or risk of social networks might help explain 
cross-country differences in life expectancy.

INTERNATIONAL COMPARISONS OF SOCIAL NETWORKS 
AND EFFECTS ON HEALTH AND MORTALITY

Few if any studies directly address the question of whether social fac-
tors might explain some of the differences in life expectancy among various 
high-income countries. However, a great deal of research compares social 
networks among various countries, and some of that research also includes 
information on the connection between social networks and mortality in 
the countries under consideration. Ideally, one would wish to assess the 
variability in the distribution of social networks and support in many coun-
tries. Second, one would like to identify whether risks associated with social 
isolation and various health outcomes are the same within each country. 
For social networks and support to help explain cross-country differences 
in life expectancy, at least one of two conditions must be met. First, a dif-
ferent fraction of the population needs to be exposed to risk factors across 
countries. Alternatively, the health risk (“toxicity”) associated with risk 
factors might differ among countries. For common risk factors, even small 
differences in toxicity could have large population health effects. Differ-
ences in toxicity could occur if population differences in exacerbating or 
compensatory factors influenced the risk of disease. For instance, if countries 
had public policies protecting citizens against the deleterious health effects 
of extreme poverty, those health effects might not manifest themselves even 
though poverty was present. 

The United States and England

Perhaps the most directly relevant study on these issues is the re-
port prepared for the panel by Banks and colleagues (2010) comparing 
the effects of social networks and social integration in the United States 
and the United Kingdom. The investigators compared data from the HRS 
in the United States and the English Longitudinal Study of Ageing (ELSA) in 
the United Kingdom. Exploiting the relative comparability of the data items, 
they derived a social network index combining information on the presence 
of a spouse or partner; the frequency of meeting up with children, family, 
and friends; and membership in clubs or organizations. In addition, they 
were able to derive comparable measures of both negative and positive 
social support from children, close family members, and friends. 

One key finding was the remarkable similarity in the distribution of 
social support and networks among older adults in the United States and 
England (see Figure 6-1).    
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FIGURE 6-1 Distribution of scores of the index of social networks in England and 
the United States among men (a) and women (b).
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NOTE: ELSA = English Longitudinal Study of Ageing; HRS = Health and Retire-
ment Study.
SOURCE: Banks et al. (2010, Figures 8-1A and 8-1B). Reproduced with permission.
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somewhat nuanced, and not all indicative of weaker networks or less sup-
port in the United States. As an example, American men and women receive 
more positive support from their children than do their British counterparts, 
but also more negative support (Banks et al., 2010), a finding similar to that 
reported in a recent international study (Silverstein et al., 2010). 

Given the similarities in the levels and distribution of social support 
and networks in these two populations, rather large differences would have 
to exist in the health consequences of these social circumstances for this to 
be a candidate explanation for differences in morbidity between the two 
countries. But the authors also found very little consistent or compelling 
association between levels of social networks and the prevalence of a variety 
of physical health measures, and only a weak association between social net-
works and subsequent mortality; what effects were found were associated 
primarily with the presence of a spouse/partner. The authors conclude that 
differences in morbidity and mortality between these two countries cannot 
be explained by current differences in social ties, support, and networks. By 
extension, the same argument would hold true for life expectancy. 

Other International Comparisons

Given the similarity of the distribution of social ties and networks 
between the United States and England, more powerful evidence might 
be expected to come from other international comparisons where varia-
tion in these social risk factors is greater. A small number of studies have 
compared social ties in the United States with those in other countries and 
looked at how differing social networks may affect health and mortality in 
those countries.

Japan is a particularly interesting country to compare with the United 
States, both because it has significantly higher life expectancy and because 
the countries have very different cultures. Janevic and colleagues (2000) 
examined the relationships between social ties and health in Japan and 
the United States, looking in particular for any differences between men 
and women. They found relatively few national differences, and those dif-
ferences did not appear to play a major role in the relationship between 
social ties and health, leading the authors to conclude that this relationship 
may vary little from country to country. Their data did indicate that older 
people in the United States receive more emotional and instrumental sup-
port from their networks than do older Japanese, but Americans also have 
more negative social relationships. The authors note that it was the type 
and quality of support received, rather than the particular structure of the 
social networks, that had the largest effect on health.

Antonucci and colleagues (2001) compared the relationship between 
social networks and health in four countries: the United States, Japan, 
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France, and Germany. In particular, they were interested in what happens to 
the social networks of older adults when they become ill or widowed. One 
might expect that becoming ill or losing a spouse would change a person’s 
social network in various ways. The network might shrink, for example, as 
contact faded with friends and even family members. The data showed that 
network structure did indeed change in various ways in response to illness 
or losing a spouse, but only in three of the countries; the social networks 
of older adults in the United States remained stable in the face of such 
losses. The authors conclude that older adults in the United States may be 
somewhat more protected from the effects of illness and loss of a spouse 
because of the stability of their social networks in the face of such losses. 

The potential power of a multicountry comparison is further evidenced 
by the final section of the Banks et al. (2010) paper. Using data from the 
2006 and 2007 Gallup World Poll, the authors document differences in 
a variety of social integration and participation measures across nine of 
the countries considered in this study (see Table 6-1). Once again, the 
implications of their findings for explaining the life expectancy and health 
disadvantages of the United States are rather mixed. The United States has 
a relatively low rank with respect to marriage or living with a partner, al-
though not as low as England, while Japan is the one country with notably 
higher levels of marriage among older persons. The indicator of number of 
hours spent in the last day with family and friends is not available for the 
United States, but the hours are longer in Japan than in other countries. On 
the other hand, on two other indicators of community integration—religious 
participation and volunteering—the United States ranks highest. 

One can also examine international differences in some of the psycho-
social outcomes that have been linked to social integration using the same 
Gallup data (see Table 6-2). In the Gallup poll, people report their levels 
of stress, worry, sadness, depression, and anger in the last day—all states 
that would potentially be buffered by strong social relationships. No one 
country stands out as reporting poorer psychosocial well-being, and differ-
ences in reports of these states vary markedly across countries. People in 
the United States reported the most stress, people in Japan the most depres-
sion, and people in France the most anger, while people in Denmark and 
the Netherlands reported relatively low levels of most of these states. The 
variation exhibited in these measures across countries suggests that a more 
sophisticated and in-depth multicountry analysis exploiting such data might 
yield useful evidence in the future.

Change Over Time in Social Networks

Finally, it is useful to look at differential trends in social integration 
across countries. Living alone is one indicator of social integration that can 
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be tracked across time for many countries. The likelihood of living alone 
among older people increased markedly in Europe and the United States 
after 1950 and particularly from 1970 to 1990, but this trend has stabilized 
or reversed in many countries since then. In 2000 older women in the United 
States were less likely to live alone than those in many Northern European 
countries (e.g., Great Britain, the Netherlands, Sweden, Germany, Austria) 
(Tomassini et al., 2004). 

TABLE 6-1 Social Network Measures by Country: Gallup World Poll, 
2006-2007

Country

Proportion
Married or 
Living with 
Partner

Proportion
Attended 
Religious 
Services in 
Past Week

Hours Spent 
with Friends 
and Family 
Yesterday

Proportion
Volunteered 
Time to an 
Organization 
in Past Month

Males

United States 0.58 0.46  N.A. 0.43
Canada 0.60 0.29  N.A. 0.33
Denmark 0.59 0.14  7.08 0.23
France 0.61 0.14  6.86 0.29
Italy 0.60 0.51  8.41 0.22
Japan 0.66 0.21  7.55 0.26
Netherlands 0.57 0.21  6.60 0.36
Spain 0.57 0.23  7.46 0.13
United Kingdom 0.54 0.20  7.16 0.21

Females

United States 0.51 0.46  N.A. 0.43
Canada 0.63 0.33  N.A. 0.42
Denmark 0.64 0.21  7.26 0.25
France 0.55 0.19  6.50 0.28
Italy 0.62 0.59  8.66 0.21
Japan 0.67 0.23 10.75 0.24
Netherlands 0.59 0.26  8.33 0.38
Spain 0.59 0.33  7.83 0.16
United Kingdom 0.45 0.29  7.53 0.25

SOURCE: Adapted from Banks et al. (2010, Tables 8-7 and 8-8). Reproduced with permission.

Whether one lives alone or with others in old age is determined by mar-
riage rates, mortality rates, past fertility rates, income levels, and policies 
on providing both income and housing for older persons (Macunovich et 
al., 1995; Wolf, 1995). Decreases in the death of a spouse have generally 
increased the likelihood of living with a spouse, but in many countries 
these increases have been offset by increases in divorce rates. Because the 
Japanese have both lower mortality and lower divorce rates, they are most 
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likely among the populations of the countries studied here to be married in 
old age; clearly, however, cultural differences are the reason older people 
in Japan are less likely to live alone than those in any of the other countries 
(Palloni, 2002). The past high fertility of U.S. cohorts relative to those in the 
other countries adds to the likelihood that older Americans will live with a 
child and is one reason they have both a relatively low level of and recent 
reductions in solitary living. Thus, the available evidence does not sup-
port the hypothesis that social networks among the U.S. elderly weakened 
sharply in the 1980s and 1990s while remaining strong in other countries.

TABLE 6-2 Psychosocial Measuresa and Availability of Social Supportb 
Among Those Aged 50+: Percentage Responding Yes to Questions, 
Gallup World Poll, 2006-2007

Country Stress Worry Sadness Depression Anger
Support 
Available

United States 35 28 19 11 12 96
Italy 31 44 29 13 17 86
Canada 31 27 16  8 12 95
Australia 30 26 20 11 10 93
United Kingdom 27 28 29 14 10 97
Japan 24 26 11 15 20 92
France 23 32 25  6 31 89
Denmark 14 22 15  6 11 94
Netherlands 17 35 20  5  7 89

aQuestions asked: 
Did you experience stress during a lot of the day yesterday?
Did you experience worry during a lot of the day yesterday?
Did you experience sadness during a lot of the day yesterday?
Did you experience depression during a lot of the day yesterday?
Did you experience anger during a lot of the day yesterday?

bQuestion asked:
If you were in trouble, do you have relatives or friends you can count on to help you 
whenever you need them, or not?

SOURCE: Data from Gallup World Poll Data. See http://www.gallup.com/video/106357/
introducing-gallup-world-poll.aspx [accessed January 12, 2011].

Discussion

Data do not currently exist with which to test detailed hypotheses re-
lating to differences in the causal effects of social ties and networks across 
multiple countries, or even to document the distribution of such ties and 
networks on a detailed and fully comparable basis. Furthermore, almost 
no information is available concerning trends in social networks and their 
effects on health and mortality. Most of the data concern social networks 
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at one point in time, generally near the present. Nonetheless, at this point 
there appears to be little reason to believe that social networks played a 
role in the divergence in life expectancy trends among high-income nations 
from 1980 to 2005. As for explaining the current gap in life expectancy, 
the details of the networks may vary from country to country, but countries 
appear to differ relatively little in the overall level of support individuals 
receive from their social networks. Thus at present, the available data do 
not support the notion that social networks play an important role in inter-
national variations in longevity. 
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7
The Role of Health Care

The U.S. health care system differs from the systems of other countries 
in a number of ways that could conceivably lead to differences in life ex-
pectancy. Social and health care policies are generally better integrated in 
the other countries considered here, for example, and access to health care 
is not as limited by the ability to pay. Health insurance is almost universal 
in Europe, Canada, Australia, and Japan, whereas 50.7 million people in 
the United States did not have health insurance in 2009 (DeNavas-Walt 
et al., 2010). Another way in which European health systems may differ 
from the system in the United States is related to their orientation toward 
patient services. It is sometimes argued that European health care systems 
have a stronger focus on primary care as compared with a greater emphasis 
on specialist care in the United States. Evidence on this matter is mixed. 
Organisation for Economic Co-operation and Development (OECD) data 
indicate that the percentage of physicians (36 percent) who are specialists 
in the United States is the same as the average for other OECD countries 
(McKinsey Global Institute, 2007, Exhibit 37). However, the United States 
scores in the bottom group of OECD countries (6 out of 18) on a scale of 
the adequacy of primary care (Macinko et al., 2003). This scale is built from 
items relating to policy, finance, and personnel. 

The adequacy of primary care is likely to be related to disease preven-
tion. On several indicators of actual performance in preventive medicine 
for the older population, the U.S. performance is mixed. The United States 
ranks ninth among 23 OECD countries in the proportion of the population 
above age 65 offered an annual influenza vaccination (Organisation for 
Economic Co-operation and Development, 2007), although the propor-
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tion actually receiving one is not exceptionally high (see Table 7-1). On the 
age-standardized death rate above age 50 from influenza, the United States 
ranks sixth among 16 OECD countries (Preston and Ho, 2010). The pro-
portion of individuals having their blood pressure checked in the past year 
is higher in the United States than in four other English-speaking countries 
(Schoen et al., 2004, Exhibit 6). In this study, however, U.S. physicians 
were less likely to send out reminders for preventive care than physicians 
in the other countries (Schoen et al., 2004, Exhibit 6). Eighty percent of 
Americans have a physician they see regularly, a lower percentage than that 
in six other OECD countries (Schoen et al., 2007). On screening for major 
cancers, a form of preventive medicine, the United States ranks first among 
OECD countries (Howard et al., 2009). 

Efforts to identify early stages of a disease—for example, through 
screening—are sometimes termed “secondary prevention” and are a prin-
cipal responsibility of the health care system. One could take a broader 
view of the responsibilities of the health care system and include among 
them the prevention of harmful personal behaviors such as smoking, lack 
of exercise, and excess calorie consumption (Murray and Frenk, 2010), 
sometimes termed “primary prevention.” From this vantage point, as noted 
in previous chapters, the U.S. health care system performs poorly. This 
report addresses these behaviors individually, however, and this chapter 
focuses more narrowly on the health care system—the array of hospitals, 
physicians, and other health care professionals; the techniques they employ; 
and the institutions that govern access to and utilization of these resources. 
Efforts to identify early stages of a disease, for example, through screening, 
is sometimes called “secondary prevention” and is a principal responsibility 
of the medical system. 

ACCESS TO HEALTH CARE

Access to health care in the United States is limited by the availability 
of health insurance, with 16.7 percent of the resident population lack-
ing coverage (DeNavas-Walt et al., 2010). The young—both adults and 
children—are most likely to lack health insurance. Only 10 percent of the 
uninsured are aged 55 or older; only 2 percent of those 65 and over are 
uninsured, compared with 13 percent of those 55-64. 

Data from the National Health and Nutrition Examination Survey 
(NHANES), 2003-2006, for those aged 55-64 reveal that uninsured and 
insured adults do not differ significantly in the prevalence of many health 
conditions and risk factors. The two groups are similar in levels of ever 
having had cancer (uninsured 10.2 percent, insured 10.5 percent) or a 
heart attack (4.7 and 4.6 percent), although the insured report a somewhat 
higher prevalence of stroke (1.9 versus 3.2 percent), diabetes (10.2 versus 
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12.5 percent), and obesity (36.6 versus 39.5 percent).  On the other hand, a 

recent review of the effects of lack of insurance by the Institute of Medicine 
(2009) concludes that uninsured men and women are much less likely to 
receive clinical preventive services (primarily secondary prevention) that 
have the potential to reduce unnecessary morbidity and premature death. 
Moreover, uninsured chronically ill adults are more likely to delay or forgo 
visits with physicians and clinically effective therapies, including prescrip-
tion medications. Uninsured adults are more likely as well to be diagnosed 
with later-stage cancers that are detectable at earlier stages by screening or 
by contact with a clinician who can assess worrisome symptoms. Without 
health insurance, adults also are more likely to die from trauma or other 
serious acute conditions, such as heart attack or stroke. 

The Institute of Medicine (2002) has estimated that 18,000 people aged 
25-64 die each year because they lack health insurance. This calculation as-
sumes a mortality rate for the uninsured that exceeds that of the insured by 
25 percent. A recent update of this analysis found that those without health 
insurance had 40 percent higher mortality than the insured in the age range 
17-64 (Wilper et al., 2009). An assumption of 40 percent higher mortal-
ity would result in 45,000 excess deaths in this age range attributable to a 
lack of health insurance. This estimate suggests that only a small number 
of total deaths over age 50 are likely to result from a lack of insurance: if 
13 percent of those aged 50–64 are uninsured, and the excess mortality for 
this group is 40 percent, the excess mortality among all persons aged 50–64 
due to a lack of insurance is about 5 percent. 

Access to health care in the United States also is affected by the ability 
to pay for services not covered by insurance. Even those with insurance can 
find it difficult to pay the high costs of copayments and uncovered drugs. 
The percentage of adults in the United States who say that they have had an 
access problem because of costs is far higher than that in other high-income 
countries (see Table 7-1). In the United States, for example, 42 percent of 
chronically ill adults indicate that they have forgone some care because of 
costs in the past year, while this is true of only 5 percent of chronically ill 
people in the Netherlands. 

EFFICIENCY AND COST OF CARE

The United States spends 16 percent of its gross domestic product 
(GDP) on health care, a higher figure than for any other country. Japan and 
France, two countries with substantially higher life expectancies, spend only 
8 percent and 11 percent of their GDP on health care, respectively (Organi-
sation for Economic Co-operation and Development, 2008). One factor 
in the higher U.S. costs is a high level of expenditure on administration of 
services. Table 7-1 shows that administrative costs per capita in the United 



THE ROLE OF HEALTH CARE 101

States are 9 times those in Japan and the United Kingdom and 3.5 times 
those in the Netherlands. Also contributing to the high costs in the United 
States is the high prevalence of major illnesses, described in Chapter 2, and 
the high proportion of the U.S. population diagnosed with a disease that is 
being treated for it (e.g., Thorpe et al., 2007). This combination produces a 
high usage of physician services in the United States. Survey data on physi-
cian visits for the population aged 50+ in Europe and the United States show 
that the United States in 2004 ranked fourth among 12 countries on the 
proportion of this population who had visited a physician in the past year. 
Some of the high treatment costs in the United States also are undoubtedly 
driven by physicians’ incentives under a predominantly fee-for-service health 
care system (Garber and Skinner, 2008). And physicians earn substantially 
higher salaries in the United States (see Table 7-1).

On several other indicators of efficiency that may also be related to 
survival—use of information technology, appropriate use of emergency 
rooms, and appropriate availability of medical records—the United States 
ranks very poorly (see Table 7-1). It is interesting to note, however, that the 
Netherlands, which ranks as extremely efficient on all of these measures, 
is one of the other countries that in the past has had relatively poor life 
expectancy trends. 

INTERNATIONAL COMPARISONS QUALITY OF HEALTH CARE  
AND IMPLICATIONS FOR LIFE EXPECTANCY 

Costs and efficiency aside, how does the U.S. health care system com-
pare with those of other countries in preventing death from various diseases? 
Mortality rates are determined by disease incidence, detection, and treat-
ment. Incidence reflects not just the performance of a health care system 
but also a variety of other characteristics affecting population health, in-
cluding behavioral, social, and genetic factors. These characteristics are not 
 unrelated to the health care system but are perhaps less directly a product of 
that system than disease identification and treatment. This section considers 
how the U.S. health care system compares with those of other countries in 
detecting and treating specific diseases and conditions. 

International Comparisons of Detection and Treatment of Cancer

The United States compares well with other countries on both identi-
fying and treating cancer (Preston and Ho, 2010). First, in international 
comparisons of the frequency of cancer screening, the United States scores 
consistently higher than any other country. Howard and colleagues (2009) 
compare U.S. data from the Health and Retirement Study (HRS) and the 
2004 Medical Expenditure Panel Surveys with data on 10 countries from 
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the Survey of Ageing, Health and Retirement in Europe. The frequency of 
screening was much higher in the United States than in the European com-
posite. The European/U.S. ratio for frequency of screening for ages over 50 
ranged from 0.22 to 0.60 for mammograms, 0.36 to 0.49 for colon cancer 
screening, 0.55 to 0.88 for pap smears for cervical cancer, and 0.56 to 0.64 
for PSA tests for prostate cancer. In most of the comparisons of screening 
by age, the United States had a higher frequency than any other country 
(Garcia, 2010; Howard et al., 2009). Preston and Ho (2010) show that 
the international differences in screening frequency for prostate and breast 
 cancer were present in earlier years as well. Given this higher rate of screen-
ing, one would expect higher cancer incidence rates in the United States 
because a greater percentage of those with cancer are actually identified 
(Crimmins et al., 2010; Preston and Ho, 2010). Higher levels of screening 
should also lead to earlier detection and increased survival with treatment. 

TABLE 7-2 Five-Year Relative Survival Rates for Various Cancers 

5-Year Survival Rate (%)

Site United States Europe

Prostate 99.3 77.5
Skin melanoma 92.3 86.1
Breast 90.1 79.0
Corpus uteri 82.3 78.0
Colorectum 65.5 56.2
Non-Hodgkin’s lymphoma 62.0 54.6
Stomach 25.0 24.9
Lung 15.7 10.9

All malignancies (men) 66.3 47.3
All malignancies (women) 62.9 55.8

NOTE: Data based on period survival data for 2000-2002 from U.S. and European cancer 
registries.
SOURCE: Data from Verdecchia et al. (2007).

In terms of cancer survival, the United States compares quite well with 
Europe; however, some or all of this survival advantage may be a reflection 
of earlier detection. On the other hand, early detection itself offers survival 
benefits. During the late 1980s, 5-year survival rates in the United States 
were higher than those in all of the 18 European countries surveyed for 
each of the major cancers: lung, breast, prostate, colon, and rectal (Gatta 
et al., 2000). A more recent study examining survival rates during the 
period 2000–2002 led to a similar conclusion: 5-year survival was higher 
in the United States than in a European composite for all major types of 
cancer (Verdecchia et al., 2007). As can be seen in Table 7-2, when all 
cancers are included, 66.3 percent of American men survived for at least 
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5 years compared with 47.3 percent of European men, and 62.9 percent 
of American women survived for 5 years compared with 55.8 percent of 
European women. The advantage among men was much larger than the 
advantage among women mainly because of high U.S. survival rates from 
prostate cancer.

Recommended levels of screening for breast and prostate cancer are 
controversial. Most of the controversy relates not to the survival advantages 
of frequent screening but to the occurrence of false positives and the side 
effects of biopsy and treatment. Evidence that frequent screening and early 
detection influence survival from breast and prostate cancer is reviewed by 
Preston and Ho (2010). Most of the evidence indicates that early detection 
of cancer followed by the typical treatment regimen can alter the clinical 
course of the disease and produce a survival advantage. One exception is 
a randomized U.S. trial of expanded prostate cancer screening that found 
no survival advantage in the first 8 years of the trial among the group of-
fered expanded screening (Andriole et al., 2009). This trial, however, was 
conducted in a country in which 59 percent of men over age 65 are already 
receiving an annual PSA test (Howard et al., 2009). This factor, clearly re-
flected in the control group and in pretrial conditions, made it more difficult 
to identify a survival effect. A larger trial in Europe, where routine testing 
is less frequent, showed a significant survival advantage for those offered 
expanded screening (Schröder et al., 2009).

Early detection of cancer would not produce survival advantages unless 
effective methods of treatment were employed. Randomized trials of radia-
tion and surgical removal for prostate cancer demonstrate their survival 
benefits relative to “watchful waiting,” a particularly common strategy in 
Scandinavia. Treatment appears to be unusually aggressive in the United 
States once prostate cancer has been detected, although the data are less 
abundant on treatment than on screening (Preston and Ho, 2010).

Has the combination of extensive screening and aggressive treatment 
reduced mortality due to prostate cancer in the United States relative to 
other countries? Preston and Ho (2010) compare age-standardized mortality 
rates from prostate cancer from 1980 to 2005 in the United States and a set 
of OECD countries (Australia, Austria, Canada, Finland, France, Germany, 
Greece, Italy, Japan, the Netherlands, Norway, Spain, Sweden, Switzerland, 
and the United Kingdom). The United States saw a significantly faster decline 
in prostate cancer mortality over this period, which included approval of 
PSA testing by the Food and Drug Administration in 1986 (see Figure 7-1). 
By 2003, the mortality rate for prostate cancer in the United States was 
20.4 percent lower than the average for the other countries. One population 
model suggested that two-thirds of the drop in prostate cancer mortality from 
1990 to 1999 in the United States was attributable to increased PSA testing 
and one-third to improved treatment (Etzioni et al., 2008).
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FIGURE 7-1 Age-standardized death rates from prostate cancer, 1980-2005, in the 
United States and 15 OECD countries.
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SOURCE: Preston and Ho (2010, Figure 9-3). Reproduced with permission.

Breast cancer appears to present a similar picture (Preston and Ho, 
2010). In contrast with prostate cancer, however, its incidence is affected 
by a number of risk factors, such as childlessness, delayed childbearing, 
obesity, and hormone replacement therapy. This means mortality trends 
cannot be interpreted unambiguously for this form of cancer in terms of 
health care practices. 

As noted above, the United States uses mammograms to screen for 
breast cancer more frequently than do European countries. Probably as a 
result, breast cancer is caught, on average, at an earlier stage in the United 
States than in Europe (Sant et al., 2004). Once detection occurs, there ap-
pear to be no large differences in treatment regimens between Europe and 
the United States, although treatment has tended to be somewhat more 
aggressive in the United States, and U.S. doctors may have adopted new 
treatments somewhat more quickly than doctors in other countries (Preston 
and Ho, 2010). Studies of women diagnosed with breast cancer between 
1990 and 1992 (Sant et al., 2004) and between 2000 and 2002 (Verdecchia 
et al., 2007) found that the 5-year survival rate in the United States was 
about 10 percentage points higher than that in Europe in both periods. The 
researchers who made these comparisons concluded that the U.S. advantage 
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in survival rates was due to earlier diagnosis and more aggressive treatment 
of the cancer once it had been detected.

FIGURE 7-2 Age-standardized death rates from breast cancer, 1980-2005, in the 
United States and 15 OECD countries.
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SOURCE: Preston and Ho (2010, Figure 9-4). Reproduced with permission.

As Figure 7-2 shows, the United States has also seen a more rapid (and 
statistically significant) drop in breast cancer mortality since 1990 relative 
to other OECD countries, although breast cancer mortality has been de-
clining in all high-income countries. This decline is not likely to be due to 
improvements in risk factors as the risk factors for breast cancer have, if 
anything, worsened; obesity has risen, and women have been bearing chil-
dren increasingly later in life. The one exception is the decrease in the use 
of hormone therapy after 2002 (see Chapter 8). Thus it appears likely that 
the decreases in breast cancer deaths are attributable to improved screening 
and treatment. Berry and colleagues (2006) conducted a careful simulation 
of the decline in breast cancer mortality in the United States and concluded 
that about two-thirds of the decline from 1990 to 2000 was attributable to 
increased use of adjuvant therapy and one-third to screening. Das and col-
leagues (2005) supported this conclusion with a study showing that those 
states with higher levels of screening had lower levels of cancer mortality 
when other factors were taken into account. As with prostate cancer, the 
U.S. health care system may have outperformed the health care systems of 
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other high-income countries in preventing death from breast cancer. This 
successful performance may be one reason why Glei and colleagues (2010) 
find that cancer (apart from lung cancer) has had less of an effect on life 
expectancy trends in the United States than in most other countries. 

International Comparisons of Detection and 
Treatment of Cardiovascular Disease

It is more difficult to compare the effectiveness of health care systems 
in dealing with cardiovascular disease than to do so for cancer because 
there are no national registries for heart disease and stroke as there are for 
cancer. Still, data are available on both treatment and survival rates that 
allow some country-to-country comparisons.

TABLE 7-3 Percentage Taking Cholesterol-Lowering Medications Among 
Those Reporting They Have Been Diagnosed with High Cholesterol

Ages 50+ Ages 65+

Country Males Females Males Females

Austria 56.8 55.4 66.8 60.4
Belgium 53.3 60.1 64.1 68.0
Denmark 63.8 60.2 80.7 65.2
France 80.3 79.9 87.7 88.3
Germany 58.0 54.3 69.7 58.7
Greece 61.3 63.0 68.7 67.3
Italy 55.7 53.4 65.3 56.2
Netherlands 65.3 69.8 80.5 76.3
Spain 59.7 58.0 67.1 62.6
Sweden 59.7 58.5 67.6 68.0
Switzerland 64.2 62.3 74.6 70.2
United States 85.0 80.6 89.3 82.2

SOURCES: National Health and Nutrition Examination Survey (NHANES) (1999-2006) 
for United States; Survey of Health, Ageing, and Retirement in Europe (SHARE) (2004) for 
remaining countries. More information on these surveys is available from http://www.cdc.gov/
nchs/nhanes.htm and www.share-project.org [accessed December 20, 2010].

Two major risk factors for cardiovascular disease are high serum cho-
lesterol and high blood pressure. A relatively large percentage of people in 
the United States have been diagnosed with both conditions (see Chapter 2). 
Table 7-3 indicates the proportion of individuals aged 50+ reporting having 
been diagnosed with high cholesterol and receiving medication for this con-
dition. The table shows that among those diagnosed with high cholesterol, 
a higher proportion of both males and females in the United States are 
treated for the condition than is the case in any of the other 11 countries 
listed, with the exception of older French women. Use of medication among 
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those diagnosed with high blood pressure is less variable across countries. 
Table 7-4 shows that, for men reporting having been diagnosed with high 
blood pressure, the United States is in the middle of the group of 13 coun-
tries listed in terms of frequency of receiving medication; for women, the 
United States ranks third. The combination among Americans of high 
prevalence of hypertension and relatively high drug use among those diag-
nosed means that they are the most likely to be using antihypertensives. It 
is likely that other countries have only recently begun to treat hypertension 
as aggressively as the United States. Wolf-Maier and colleagues (2004) used 
data from the 1990s to compare frequency of treatment for hypertension in 
the United States, Canada, and five European countries (Germany, Spain, 
England, Sweden, and Italy). Of those aged 35-64 who had measured high 
blood pressure or were receiving medication for the condition, 77.9 percent 
were being treated in the United States, compared with a range of 41.0-62.4 
percent in the other six countries. 

TABLE 7-4 Percentage Taking Antihypertensive Medications Among 
Those Reporting They Have Been Diagnosed as Hypertensive

Ages 50+ Ages 65+

Country Males Females Males Females

Austria 88.7 90.8 92.1 92.8
Belgium 65.7 67.4 73.2 73.8
Denmark 82.2 83.2 89.1 88.5
England 77.0 77.1 84.9 84.9
France 92.2 94.3 95.7 92.3
Germany 90.4 89.6 93.6 90.2
Greece 92.0 89.8 92.0 91.7
Italy 86.1 90.1 91.4 92.5
Netherlands 79.7 83.5 88.3 93.0
Spain 81.9 86.7 86.0 90.5
Sweden 86.5 88.8 89.4 94.5
Switzerland 94.0 91.8 90.5 93.0
United States 88.1 91.5 91.0 93.1

SOURCES: Survey of Health, Ageing, and Retirement in Europe (SHARE) (2004), Health 
and Retirement Study (HRS) (2004); English Longitudinal Study of Aging (ELSA) (2002). 
More information on these surveys is available from the following websites: http://www.
share-project.org, http://hrsonline.isr.umich.edu/, and http://www.ifs.org.uk/elsa/ [accessed 
December 20, 2010].

When judged according to survival rates, the U.S. health care system’s 
handling of cardiovascular events is near or slightly above average. In a 
study of survival rates 1 year after an acute myocardial infarction among 
people in seven countries (Australia, Canada, Denmark, Finland, Sweden, 
Great Britain, and the United States), the United States had the third-
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highest survival rate for men aged 40-64 and the second-highest for men 
aged 85-89; for women in the same age groups, the United States had 
the fourth-highest and highest survival rates, respectively (Moise, 2003). 
 Preston and Ho (2010) suggest that one reason for the relatively high sur-
vival rates in the United States may be the tendency to respond to heart 
attacks with aggressive treatment regimens. For instance, a larger percentage 
of U.S. patients underwent revascularization operations relative to those in 
any other country. 

Evidence on survival after ischemic strokes is more mixed. Generally 
speaking, the United States does well on short-term survival rates. In one 
study comparing stroke survival rates among nine countries, the United 
States ranked third on 7-day survival rates for ages 65-74 and second 
for ages 75+; on 30-day survival rates, U.S. men and women both ranked 
second for ages 65-75, while U.S. men ranked first and U.S. women 
ranked second among those 75+. However, 1-year survival rates represent 
a  broader-gauged measure of success. When these rates were compared, 
the United States ranked in the bottom half of the countries surveyed 
(Organisation for Economic Co-operation and Development, 2003).

Again, the survival rates in the United States may be boosted by a  tendency 
toward more aggressive treatment. For example, carotid  endarterectomy, a 
technique used to prevent stroke by surgically removing plaque from inside 
the carotid artery, is used much more often by physicians in the United States 
than by those in any of 11 OECD countries examined in one study (Organisa-
tion for Economic Co-operation and Development, 2003).

International Comparisons of Detection and Treatment of Diabetes

Diabetes has been identified as a “tracer” condition indicating quality 
of health care (Nolte et al., 2006). Diabetes differs from cancer in that it 
requires regular monitoring and compliance. In the Nolte et al. study, the 
United States had a high ratio of diabetes deaths to incident cases among 
people younger than 40, implying that treatment of the disease is relatively 
poor. Unlike the survival rates for cancer and cardiovascular disease cited 
above, however, the incidence and survival data for diabetes are not drawn 
from prospective studies of a cohort but from two different data sources. 
The coding of deaths from diabetes also is subject to considerable variation 
because of the multiple morbid conditions typically present at death. 

Some support for the conclusion of Nolte and colleagues is supplied 
by an earlier detailed investigation of diabetes treatment in the United 
States and the United Kingdom (Organisation for Economic Co-operation 
and Development, 1996). The study found that superior treatment in the 
United Kingdom, particularly through diabetes clinics, was associated with 
an additional 1.35 quality-adjusted life years for diabetics in that country. 
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A more recent study (Organisation for Economic Co-operation and Devel-
opment, 2007) considered five measures related to diabetes treatment but 
rejected four of them as “not fit for international comparisons.” On the one 
measure that passed muster, the frequency of retinal exams among diabetics, 
the United States ranked fourth in frequency among 12 countries. Among 
older people reporting a diagnosis of diabetes, the proportion who reported 
being treated for the disease was virtually the same in the United States (81.3 
percent based on HRS data) and in a composite of 10 European countries 
(81.5 percent based on Survey of Health, Ageing, and Retirement in Europe 
[SHARE] data) (Thorpe et al., 2007). 

For the most important causes of mortality among the aged—heart dis-
ease, cancer, and stroke—the U.S. health care system appears to offer high-
quality detection and treatment. The evidence is most clearcut for cancer 
and much less abundant for cardiovascular disease. By contrast, diabetes 
may represent a weakness in the U.S. health care approach and is one of 
the causes of mortality that has shown adverse trends in the United States 
relative to other countries, although these trends may be influenced by the 
faster growth of obesity in the United States (see Chapter 3). 

Discussion

On the basis of the evidence presented here, it appears unlikely that 
weak performance by the U.S. health care system is responsible for the 
country’s poor longevity ranking at older ages. Any policy lessons to be 
drawn from this conclusion would, of course, need to account for the fact 
that the preponderance of deaths and of episodes of illness above age 50 
occur at ages over 65, when individuals are covered by Medicare.

LESSONS FROM RECENT TRENDS IN LIFE EXPECTANCY 
IN DENMARK AND THE NETHERLANDS

As discussed earlier, the increase in life expectancy slowed at around 
the same time in the United States, Denmark, and the Netherlands. There is 
some evidence of a common cause for the slowdown in all three  countries—
smoking (see Chapter 5). Both Denmark and the Netherlands have now 
emerged from their period of stagnation and have seen improvements in life 
expectancy—Denmark beginning around 1995 and the Netherlands around 
2002. Yet life expectancy increases remain weak in the United States. What 
can we learn about the causes of recent improvements in Denmark and the 
Netherlands? 

Christensen and colleagues have suggested that Denmark’s renewed 
growth in life expectancy came about because of lifestyle improvements in 
combination with enhanced medical and surgical treatments (Christensen 
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et al., 2010a). Mackenbach and Garssen (2010) argue that the Netherlands 
emerged from the period of stagnation because of improved funding of 
health care, which contributed to more appropriate use of health care. 

Mackenbach and Garssen (2010) report that after 2002, the mortality 
rate in the Netherlands dropped steadily in all older age groups with the 
exception of the very oldest men, those over 90. The authors eliminate a 
number of potential causal factors—prevalence of disease and disability, 
environmental factors such as air pollutants and winter temperatures, health 
behaviors, and poverty rates—because they did not improve during the ap-
propriate time period. However, substantial changes occurred in health care 
in the Netherlands during this period. These included modest increases in 
the percentage of the elderly receiving influenza vaccinations, seeing medi-
cal specialists, and using prescribed drugs, as well as sharp increases in the 
numbers of older men and women admitted to hospitals. There was also 
a significant drop in the percentage of older adults who died within a year 
of being admitted to the hospital. These improvements in various health 
care factors accompanied—and were, presumably, the product of—sharp 
increases in health care spending in the Netherlands, where health care 
expenditures per person, in nominal prices, grew by more than 40 percent 
between 1999 and 2003. Changes in health care organization also occurred 
during this time. For instance, more aggressive treatment of stroke became 
common as specialized stroke units became available on a large scale be-
ginning around 2000. There is evidence as well that end-of-life practices 
in the Netherlands changed significantly within a short time. From 2001 
to 2005, euthanasia, assisted suicide, and the withholding or withdrawing 
of life-prolonging treatment became less common, and the alleviation of 
symptoms and the use of continuous deep sedation became more common. 
Correspondingly, the percentage of deaths in which life-prolonging treat-
ment was withheld or withdrawn fell (Mackenbach and Garssen, 2010). 

It should be noted that evidence for the conclusion drawn by  Mackenbach 
and Garssen (2010)—that the most likely explanation for why life expectancy 
accelerated in the Netherlands beginning around 2002 was increased use of 
the health care system due to a sharp increase in government spending on 
health care—is mainly circumstantial. It is based on excluding other possible 
explanations and on how well the health care explanation fits the evidence. 

The implications for the United States are not at all clear. Since U.S. 
health care expenditures are already substantially higher than those of the 
Netherlands and Denmark, increased spending or emphasis on health care 
at older ages in the United States would not necessarily result in an accel-
eration of life expectancy.
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DISCUSSION

The lack of universal access to health care in the United States undoubt-
edly increases mortality and reduces life expectancy. It is a smaller factor 
above age 65 than at younger ages because of Medicare, although health 
impairments that begin below age 65 will often carry over into that age 
interval. For the main causes of death at older ages—cancer and cardio-
vascular diseases—available measures do not suggest that the U.S. health 
care system is failing to prevent deaths that elsewhere would be averted. In 
fact, cancer detection and survival appear to be better in the United States 
than in other OECD countries.

Relatively high proportions of people in the United States with diag-
nosed high cholesterol and high blood pressure are receiving treatment. 
Survival rates following heart attack and stroke are also favorable in the 
United States, although 1-year survival rates following stroke are not above 
average. Treatment of diabetes, on the other hand, may represent a weak-
ness in the U.S. health care system. 

These facts relate to the performance of the health care system after a 
disease has already developed; they say nothing about disease prevention. 
Thus it is possible that the U.S. health care system does a much poorer 
job at primary prevention than the systems of other countries. The panel 
reviewed scattered evidence on preventive medicine in the United States 
relative to Europe, and it is not conclusive. Certainly the high prevalence 
of cardiovascular disease in the United States (see Chapter 2) is consistent 
with a widespread failure of preventive medicine. But it is also consis-
tent with a high prevalence of smoking, obesity, and physical inactivity 
among Americans, or with a medical system that may be unusually effective 
at identifying and treating cardiovascular disease. Until international data 
systems are better designed to identify cases of cardiovascular disease and 
to follow them through treatment, survival, and death, it is impossible to 
identify confidently the roots of international differences in the prevalence 
of and mortality from cardiovascular disease. Cancer data systems are 
 better developed and allow a more robust comparative assessment of the 
U.S. health care system. Whether the comparisons observed for cancer can 
be generalized to other diseases is, however, unclear. 
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8
The Role of Hormone Therapy

As discussed in Chapter 1, the slowdown in life expectancy in the United 
States versus other high-income countries during the period 1980-2005 was 
particularly pronounced among U.S. women. Thus it makes sense to look 
for a phenomenon that affects women but not men.

One possibility is the use of hormone therapy (HT) or, as it is often 
called, hormone replacement therapy. In the early 1980s, HT was pre-
scribed for perimenopausal and postmenopausal women to combat various 
symptoms of menopause. Through 2002, it was prescribed increasingly 
often and to increasingly older women to provide protection against bone 
loss and cardiovascular disease (Goldman, 2010a; Kim et al., 2007). By 
1995, about 40 percent of women between the ages of 50 and 74 were on 
HT, and the number peaked after 2000, when 92 million prescriptions were 
written in the United States (Hersh et al., 2004).

In 2002, however, researchers directing the Women’s Health Initiative 
announced that they were halting a randomized controlled trial that was 
looking at the effects of estrogen plus progestin in healthy postmenopausal 
women. The researchers had observed that women taking the combination 
of the two hormones had higher rates of breast cancer, coronary heart 
disease, stroke, and other diseases than women who had been receiving a 
placebo (Nelson et al., 2002; Writing Group for the Women’s Health Ini-
tiative Investigators, 2002). A second trial that was testing estrogen-only 
therapy against a placebo was halted in 2004 after data showed that the 
women receiving the hormone were more likely to suffer a stroke (Women’s 
Health Initiative Steering Committee, 2004).

Given the widespread use of HT in the United States and the findings 
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that it increased the risks of developing certain diseases, including coronary 
heart disease, breast cancer, and stroke, it is natural to ask whether HT 
might have contributed to the divergence in life expectancy trends between 
U.S. women and women in many other high-income countries. The question 
can be broken down into two parts: Does HT increase mortality risk? and 
Was the use of HT significantly more common in the United States than 
in other high-income countries? Goldman (2010b) examines both of those 
questions in a paper prepared for the panel.

DOES HORMONE THERAPY INCREASE MORTALITY RISK?

The increased risk for coronary heart disease that the Women’s Health 
Initiative found among older women receiving HT was a surprise because 
earlier observational studies had found just the opposite (Goldman, 2010b). 
These earlier studies—which were based on observations of women given 
HT as part of normal medical practice rather than in randomized controlled 
trials—showed that women taking HT were generally from 35 to 50 percent 
less likely to develop heart disease than those not taking HT (Grodstein et 
al., 2000, 2006; Manson and Bassuk, 2007; Prentice and Anderson, 2008). 
For example, one meta-analysis of 32 previous observational studies calcu-
lated that women who had been treated with estrogen at some point had 
a 35 percent lower risk of developing coronary heart disease than women 
who had never been given estrogen (Grady et al., 1992).

By contrast, the Women’s Health Initiative and at least two other ran-
domized controlled trials found an increased risk of coronary problems 
among women who were given HT. The results of the Women’s Health Ini-
tiative were particularly compelling as it involved 27,500 postmenopausal 
women and thus assembled a very large amount of data from which to draw 
conclusions about the effects of HT. The controlled trials reinforced some 
of the findings of the earlier observational studies—the benefits of HT in 
reducing the risk of colorectal cancers and hip fractures, for example, and 
an increased risk of breast cancer—but the new finding that HT increased 
the risk of coronary heart disease and stroke changed medical opinion on 
HT. Based on the judgment that the risks of HT appeared to outweigh the 
benefits, guidelines in the United States were modified to recommend against 
using HT for the prevention of cardiovascular disease in postmenopausal 
women. As a result, the use of HT has decreased dramatically since 2002 
in the United States and other countries around the world (Barbaglia et al., 
2009; Guay et al., 2007; Hersh et al., 2004). 

Despite the evidence from the controlled trials, however, it appears un-
likely that HT resulted in a significant increase in mortality among women 
in the United States. There are two reasons for this conclusion. 

First, although the data indicate that HT—and the estrogen-progestin 
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regimen in particular—may have caused an increase in heart attack and 
stroke, there is no evidence that it actually led to an increase in overall 
death rates. Instead, the overall mortality rate was similar among women 
who were given the hormones and those who were not. For example, when 
the data from the Women’s Health Initiative were analyzed, the risk of 
death among women who were given estrogen-progestin HT was actually 
2 percent less than for women who were given the placebo, although the 
difference was not statistically significant (Writing Group for the Women’s 
Health Initiative Investigators, 2002). A meta-analysis of the data from 
other randomized controlled trials pointed to a similar conclusion (Salpeter 
et al., 2004).

The second reason is that it now appears that the findings from the 
Women’s Health Initiative were likely to have been related to the timing 
of HT initiation in the trial. In the earlier studies based on observation of 
women receiving HT prescribed by their physicians, most of the women 
received treatment starting in early menopause. For example, 80 percent of 
the participants in the Nurses’ Health Study began HT within 2 to 3 years 
after beginning menopause (Manson and Bassuk, 2007). Since women in the 
United States begin menopause, on average, at age 51 (Manson et al., 2007), 
a large majority of the women in that study would have started HT by the 
time they were 53 or 54. By contrast, the average age of the women starting 
HT in the Women’s Health Initiative was 63, and most of the women in 
the study had begun menopause at least a decade before joining the study 
(Grodstein et al., 2006). However, these older women may have been more 
representative of the age group for which HT was being prescribed in later 
years to prevent fracture and cardiovascular disease. 

One possible explanation for the different effects of HT at different ages 
is that estrogen supplements may have varying effects on the heart depend-
ing on the stage of atherosclerosis. Some researchers have hypothesized that 
in the early stages of atherosclerosis, estrogen may have a beneficial effect 
because it improves lipid and endothelial function, but in the later stages, 
when the arteries have developed more serious lesions, the estrogen may 
cause clotting or a rupturing of the plaque in the arteries (Manson and 
 Bassuk, 2007). If so, the timing of the HT becomes critical.

Since the release of the Women’s Health Initiative findings, a number 
of studies have examined this possibility. In general, these studies have 
reanalyzed the data from previous reports by looking at the differences in 
how HT affected women at different ages, specifically those who started 
the treatment around the time of menopause versus those who started much 
later. Most of these reanalyses suggest that while women who begin HT well 
after menopause may have an increased risk of heart disease and stroke, 
those who start around the time of menopause do not, and for them the HT 
does appear to protect somewhat against heart disease (Goldman, 2010b). 
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However, at least one recent analysis did not find a significant difference in 
rates of coronary disease or in overall mortality between women who started 
HT near menopause and those who started later (Prentice et al., 2009), so 
questions remain about the exact role of timing of HT. 

The news is not all good. The data do imply that HT increases certain 
risks for women, such as the risk of breast cancer, and this is true among 
women of every age. And indeed, when HT use was cut dramatically after 
the results of the Women’s Health Initiative were announced, the incidence 
of breast cancer dropped in the United States, as well as a number of other 
countries. However, the decreases were relatively small—a 7 percent drop 
in the United States, for example (Ravdin et al., 2007)—and even if HT 
was responsible for an increase in breast cancer deaths, those deaths were 
likely offset, at least in part, by a decline in deaths from other causes, such 
as colon cancer. 

Thus, Goldman concludes, there is to date little evidence that women 
who start HT around the time that menopause begins are at greater risk of 
developing heart disease or that they are more likely to die when all causes 
of death are considered. Thus, it appears unlikely that HT played a role in 
the diverging life expectancies examined in this report. Still, for the sake of 
completeness, it is worthwhile to examine the second question: Was HT use 
significantly higher in the United States than in other countries?

RATES OF HORMONE THERAPY IN DIFFERENT 
HIGH-INCOME COUNTRIES

In the early 1980s the World Health Organization began its MONICA, 
or Multinational Monitoring of Trends and Determinants in Cardio vascular 
Disease, project. As part of that project, women aged 45-64 from 32 
separate populations in 20 countries were asked whether they had used 
HT in the previous month. The lowest percentage—0 percent—was found 
in  Moscow, and the highest—42 percent—in Newcastle, Australia, and 
Halifax, Canada. The average among women from four communities in 
the United States was 38 percent—above the average in this data set, but 
below the numbers for Australia and Canada and approximately equal to 
those for France, Germany, and Iceland (Lundberg et al., 2004).

Various other studies have also indicated that, while a large percent-
age of U.S. women have used HT, the percentage of women in several 
other countries has been comparable. One study of French women aged 
50-69 found that more than half of the women used HT (Gayet-Ageron 
et al., 2005), while a second study reported that, for the period 1998-
2001, the percentage of French women using HT was twice that of U.S. 
women  (Schneider, 2002). Another study showed that women in the United 
 Kingdom received HT at about the same rate as women in the United States 
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(Townsend and Nanchahal, 2005). And while the women in some coun-
tries, such as Japan, did receive HT at a much lower rate than those in the 
United States, there clearly were a number of countries with both extensive 
HT usage and a rapid growth in female life expectancy during the crucial 
1980-2005 period (Goldman, 2010b). 

The cross-country comparisons are not definitive because of various 
issues with the data, as well as the fact that HT is administered differently 
in different countries—orally versus via a transdermal patch or gel. Some 
Europeans are much more likely to use the latter alternatives. For example, 
estimates are that 70-80 percent of women in France use these methods 
(Canonico et al., 2007; Ringa et al., 2005; Varas-Lorenzo et al., 1998). 
The recent literature suggests that orally administered estrogens are more 
likely to result in cardiovascular risk (e.g., elevated C-reactive protein [CRP] 
levels or an increase in triglycerides) than nonorally administered estrogens 
(L’Hermite et al., 2008; Vrablik et al., 2008). Evidence also suggests that 
orally but not transdermally administered HT is related to a higher risk 
of thrombolytic events in postmenopausal women (Scarabin et al., 2003). 
These findings open up the possibility that HT could have had more nega-
tive health consequences in the United States than in other countries, but 
the evidence is not strong enough to draw any firm conclusions (Goldman, 
2010b).

Still, Goldman concludes that there is little evidence supporting the 
hypothesis that HT played a part in the divergence of life expectancy trends 
among high-income countries. She bases her conclusions on three factors. 
First, the data indicate that HT does not appear to increase all-cause mor-
tality risk. Second, when HT is timed as it typically is—that is, when it is 
begun near the onset of menopause—it does not appear to increase the risk 
of heart disease and may actually decrease the risk for some women. And 
third, HT does not appear to have been any more common among U.S. 
women than among women in several other countries where life expectancy 
continued to increase steadily throughout the second half of the 20th cen-
tury (Goldman, 2010b). 
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9
The Role of Inequality

Not all people in a country have the same risk of mortality or life expec-
tancy at a given age. It has long been recognized that people of higher social 
status typically have better health, lower mortality rates, and higher life 
expectancy (see, for example, Lynch et al., 2004). Social inequality differs 
from the factors discussed in the preceding chapters of this volume in that 
it has been described as a “fundamental” cause of differences in exposure 
to, and experience of, risk for poor health outcomes (Link and Phelan, 
1995; Phelan et al., 2010). The fundamental cause idea emphasizes that 
fact that there are many mechanisms through which social status creates 
social inequality in health. These mechanisms affect many aspects of life and 
are present at all times and in all countries, although the mechanisms 
and their importance may vary somewhat over time and place. Psychosocial 
 differences—including stress; depression; and feelings of discrimination, 
mastery, and competence—are among the numerous mechanisms assumed 
to differ by social status that have not been considered specifically in this 
volume. Other unconsidered mechanisms include a wide range of living 
and working conditions throughout life. Still other mechanisms include fac-
tors already considered in some detail in previous chapters, such as health 
behaviors (e.g., obesity, physical activity, and smoking) and access to and 
utilization of health care (Braveman et al., 2011).

While socioeconomic differences in health tend to occur in all countries, 
the magnitude of the differentials in health and mortality can vary across 
countries with economic, political, social, and policy differences. The United 
States, for example, is thought to have greater inequality in health than 
Japan and some European countries (Avendano et al., 2010; Martikainen 
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et al., 2004). Two examples of mortality differentials in the United States 
that reflect largely socioeconomic differences are the substantially higher 
mortality among the black relative to the white population and the large 
geographic inequalities in health (Arias, 2010; Murray et al., 2006;  Williams 
and Collins, 1995). 

This chapter describes the gradient in mortality by socioeconomic 
status in the United States and other countries. It examines whether the 
relative size of the mortality disparity by socioeconomic status in some of 
this study’s comparison countries could account for the current disparities 
in life expectancy. It also examines whether the magnitude of the mortality 
gradient with socioeconomic status has changed over time and how these 
changes could contribute to disparities in survival. 

MEASURING THE ASSOCIATION BETWEEN 
SOCIOECONOMIC INEQUALITY AND MORTALITY

The association between indicators of socioeconomic status, such as 
income and education, and mortality implies that the distribution of socio-
economic status within a country could affect mortality—in particular, that 
two countries with the same average income or education could have dif-
ferences in health and mortality if income or education were differentially 
distributed. For instance, a country with greater income inequality—with 
more wealthy but also more poor people—may have worse average health 
and greater average mortality because the health benefits to the wealthy 
from their extra income are outweighed by the health deficits experienced 
by the poor. This is possible because the marginal benefits of additional 
income are greater for the poor than for the wealthy—an extra $10,000 per 
year can make a much greater difference to the health of a person earning 
$20,000 a year than to that of someone earning $200,000 a year. Thus when 
inequality is great, the decrease in life expectancy among those of lower 
socioeconomic status can outweigh the increase in life expectancy among 
those of higher socioeconomic status, leading to a life expectancy below 
that likely to be seen in a country with the same average level of the social 
indicator but less inequality (Preston, 1975; Rodgers, 1979).

Over time, a number of hypotheses have been offered concerning the 
precise relationship between inequality and health. The most straight-
forward of these, the absolute level hypothesis, holds that inequality plays 
no role beyond the simple one described in the previous paragraph. That 
is, an individual’s health is affected by his or her own socioeconomic status, 
but is not further affected by how the status of everyone else in the society 
is distributed (Kawachi et al., 2010; Lynch et al., 2004). Others have sug-
gested that the presence of inequality itself may lead to poorer health and 
increased mortality for at least some of the population. Most of the pro-
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posed explanations along these lines focus on the social and psychological 
costs of inequality. Being in a lower socioeconomic class in a society with 
differences in status might, for example, lead to shame, distrust, or other 
negative emotions, which could have direct physiological effects on health 
through stress hormones, as well as indirect costs due to psychologically 
influenced behavior differences, such as stress leading to smoking (Kawachi 
et al., 2010; Lynch et al., 2000). Some have even suggested that the effects 
of inequality on a population are so pervasive that a lessening of  inequality 
would improve health and decrease mortality for everyone (Mellor and 
Milyo, 2002; Wilkinson and Pickett, 2009). For a skeptical review of the 
evidence supporting this position, see Deaton (2003). Identifying the causal 
paths linking socioeconomic status to health and mortality remains an im-
portant objective for determining appropriate policy to address differentials 
in health and mortality, but this objective is beyond the scope of this volume 
(for extended discussion, see Kawachi et al., 2010).

Social inequality in health and mortality can be studied using a variety 
of indicators of social status, including education, occupation, income, 
and wealth, which are used as proxies for the complex web of mechanisms 
described above. All of these indicators can reflect the differential demands 
on and resources available to persons of different social classes that would 
affect their health and mortality; however, the choice of which measure is 
used in examining the role of social inequality in health and mortality can 
affect observed differences. This disparity may be especially evident when 
one is comparing people across a wide span of ages and across countries. 

Education is the only measure of socioeconomic status that remains 
reasonably consistent across much of the life span and for which everyone 
can be classified. It is an indicator that precedes chronologically most of 
the health events of interest in this study and influences many of the more 
downstream mechanisms by which socioeconomic status affects health. On 
the other hand, education does not capture changes in socioeconomic status 
over the latter part of the life course and may not be as sensitive to state 
welfare policies aimed at mitigating socioeconomic differences, which differ 
between the United States and Europe (Avendano et al., 2010).  Occupation 
is an indicator of social status that can be quite variable over the life cycle; 
many older persons, for example, may not have a current occupation. 
Moreover, some people, such as housewives, may never have had a formal 
occupation. Income and wealth vary over the life cycle as well. This varia-
tion may accurately reflect changes in economic capacity but can also reflect 
marital status, family status, and retirement status. 

The bidirectional paths between socioeconomic status and health have 
been emphasized by economists (Smith, 2007), and economic measures are 
more likely than education to be affected by health rather than the other 
way around. Bidirectionality of causation is especially characteristic of older 
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ages, when health is an important determinant of work ability. In addition, 
income and wealth can be more affected by health in countries where dis-
ability and retirement benefits are less generous. Because of the link between 
one’s job and one’s health insurance in the United States, job loss in the 
United States can affect not only one’s income but also one’s access to health 
insurance. Paying for health care or health insurance after loss of a job, or 
because one does not have good health insurance, can reduce wealth. So 
in some circumstances, social inequality can be both a cause and a result 
of poor health. Forces in both directions may differ across countries, but 
in general, there should be less of a link between health and social status 
in countries with substantial social service networks and universal health 
insurance. 

RELATIONSHIP BETWEEN OBSERVED SOCIOECONOMIC 
INEQUALITY AND HEALTH AND MORTALITY

Many studies have looked at the relationship between socioeconomic 
status and health and mortality in either one or a number of countries. 
They have almost invariably found that people at lower socioeconomic 
levels have poorer health on many dimensions (see the review in Elo, 2009). 
The  Whitehall studies of British civil servants, for example, demonstrated 
a powerful link between occupational status and risk of death (Marmot et 
al., 1984). Likewise, in a large prospective study, Wolfson and colleagues 
tracked half a million Canadian men and compared their average income 
between the ages of 45 and 65 with their mortality rates from age 65 to 70. 
The researchers found a clear gradient, with men in each income bracket 
being less likely to die than those in the brackets below them (Wolfson et 
al., 1993). A study of 3 million men and women from Finland found that 
all-cause mortality rates among the 10 percent with the lowest income 
were 73 percent higher among women and 137 percent higher among men 
compared with the 10 percent with the highest income (Martikainen et 
al., 2001a). A study by Kitagawa and Hauser (1973), based on data from 
1960 for the United States, was a ground-breaking work linking individual 
socioeconomic status to mortality. The authors found differentials in U.S. 
mortality by both family income and education for both whites and non-
whites aged 25-64. 

Many studies examining differentials in mortality by socioeconomic 
status focus on mortality before age 65, when these differentials tend to 
be larger than at older ages. Kitagawa and Hauser (1973) looked at both 
younger and older adults and found that the differentials in the United 
States were much smaller above age 65. A number of more recent studies 
likewise have found fewer differentials in both health and mortality by 
socioeconomic status at higher ages (Antonovsky, 1967; Crimmins et al., 
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2009; House et al., 1994; Marmot and Shipley, 1996; Rogot et al., 1992). 
This difference by age needs to be kept in mind in reviewing the results of 
many studies of inequality in health and mortality by socioeconomic status 
that cover different age ranges.

Specific causes of mortality also have been linked to socioeconomic 
status. For example, one massive study looked at mortality from ischemic 
heart disease in millions of people in 10 Western European populations. 
Among those aged 60+, men of lower socioeconomic status were 22 percent 
more likely to die from heart disease than men of higher socioeconomic 
status, and women of lower socioeconomic status were 36 percent more 
likely to die from heart disease than women of higher socioeconomic status 
(Avendano et al., 2006). A study in Sweden of 5,000 patients who had suf-
fered heart attacks found that those from less affluent areas had an average 
survival time significantly lower than that of patients from more affluent 
areas (Tyden et al., 2002).

An estimation of U.S. differences in life expectancy at the end of the 
1990s for three educational groups across the adult age range indicates 
substantial differences in the expected average length of life at all ages 
and for both sexes, although the differences are smaller at older ages (see 
Table 9-1). At age 50, men in the high education group could expect to live 
5.6 more years than those with low education; for women at this age, the 
difference is 3.9 years. At age 80, the difference is about 1 year for men 
and 1.5 years for women. Thus there is no question that life expectancy 
in the United States would be higher if no one experienced the levels of 
life expectancy of the lower education groups. But is the difference in life 
expectancy by education greater than in other countries? This question is 
taken up later in the chapter.

TABLE 9-1 Life Expectancy by Age and Years of Education for the 
United States at the End of the 1990s 

ex

Males
Years of Education

Females
Years of Education

Both Sexes Combined
Years of Education

0–8 9–12 13+ 0–8 9–12 13+ 0–8 9–12 13+

20 51.2 52.0 59.4 57.7 58.4 62.7 54.2 55.4 61.0
30 42.5 43.0 49.7 48.2 48.8 52.8 45.2 46.2 51.2
40 33.6 34.1 40.2 38.9 39.5 43.1 36.1 37.0 41.6
50 25.3 25.8 30.9 29.8 30.5 33.7 27.4 28.4 32.2
60 18.0 18.4 22.2 21.6 22.1 24.6 19.8 20.5 23.4
70 12.2 12.2 14.6 14.6 14.6 16.4 13.5 13.7 15.5
80 7.6  7.5 8.5  8.6  8.5 9.1 8.2  8.1  8.8

SOURCE: Data from Molla et al. (2004).



122 LEVELS OF LONGEVITY IN HIGH-INCOME COUNTRIES

The above discussion provides some idea of the current gap in life ex-
pectancy by socioeconomic status in the United States, but what has been 
the time trend in these mortality differentials? In the United States, studies 
of the period 1960-1980 found that educational differentials in  mortality 
increased, but the increase occurred primarily among men. There was 
actually a decrease in mortality differentials by education among working-
age women (Pappas et al., 1993; Preston and Elo, 1995). A narrowing of 
educational differentials in mortality for white women aged 30 and older 
from 1970 to 1990 resulting from very small gains in life expectancy among 
those with the highest education also has been reported (Crimmins and 
Saito, 2001). 

Several researchers who have examined the period 1980-2000 report a 
widening of mortality differentials for both men and women due generally 
to larger increases in life expectancy among those with higher education and 
stagnation or decreases in life expectancy among the lowest education group 
(Jemal et al., 2008; Meara et al., 2008). Meara and colleagues (2008) found 
that the educational differential in life expectancy at age 25 increased 
by about 30 percent from the 1980s to the 1990s. They also found that 
most of the increase in the differential was due to mortality change above 
age 45. Among women, there were increases in the educational differences 
in mortality from cancer, heart disease, and chronic obstructive pulmonary 
disease (COPD). A study of U.S. males aged 60+ covered by social security 
found increases in mortality differentials from 1972 to 2001 when the men 
were classified by their incomes at ages 45–55; improvements occurred 
more rapidly among men in the higher income group relative to those in 
the lower income group (Waldron, 2007). Thus, increasing socioeconomic 
inequality in mortality within the United States appears to have influenced 
overall U.S. mortality trends in recent decades. Life expectancy would have 
increased more rapidly if it had increased in all socioeconomic groups at 
the same rate as in the highest socioeconomic group.

WHAT CAN BE LEARNED FROM TRENDS IN 
RACIAL INEQUALITY IN MORTALITY IN THE UNITED STATES?

As indicated at the beginning of this chapter, blacks have much higher 
mortality than whites in the United States. For ages above 50, a number of 
researchers have concluded that racial differences in health and mortality 
in the United States are attributable primarily to racial differences in socio-
economic status (Hayward et al., 2000; Preston and Taubman, 1994; Smith 
and Kington, 1997; Williams and Collins, 1995). Because racial differences 
in mortality reflect largely socioeconomic differences and because more data 
are available in the United States by race than by socioeconomic status, an 
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examination of mortality trends in the United States for blacks and whites 
may provide further insight into differential trends in life expectancy by 
socioeconomic status. 

Racial differences in mortality, like socioeconomic differences, are 
quite large over most of the life cycle but are smaller at older ages. In 
fact, many researchers have found a crossover between white and black 
mortality at the oldest ages (Johnson, 2000; Manton and Stallard, 1997), 
although whether there is a crossover and at what age it occurs may be 
related to the quality of mortality data for blacks at the oldest ages (Hill 
et al., 2000; Preston et al., 1996). Yet while data quality may be important 
in assessing mortality at very old ages, such data problems would have 
little effect on either the racial differences or trends in those differences 
discussed here. 

In 2006, life expectancy in the United States at age 50 was 32.6 years 
for white women and 30.2 years for black women; white men at age 50 
could expect to live 29.0 years on average and black men 25.2 years (see 
Figure 9-1). Between 1980 and 2006, life expectancy at age 50 increased 
by 3.6 years for black men and 3.8 years for white men. Life expectancy 
at age 50 for black women increased by 2.9 years and for white women 
by 1.7 years. Thus the racial difference in life expectancy for men is al-
most the same at present as it was in 1980 (see Figure 9-2). For women, 
however, the racial difference in life expectancy has grown smaller be-
cause of the slower growth in life expectancy for white women. These 
differences in life  expectancy by race indicate that the slowdown in the 
increase in U.S. life expectancy appears to characterize women, and white 
women in particular. In addition, even though there appears to have been 
a growing inequality in mortality in the United States by socioeconomic 
status in recent years, this does not appear to be due to a widening of 
inequality by race.

The findings of two recent studies of mortality trends reinforce these 
conclusions. Meara and colleagues (2008) report that increasing educational 
disparities in mortality do not reflect growing racial disparities. Jemal and 
colleagues (2008) note that for the period 1993–2001 for the U.S. popula-
tion aged 25–64, the annual percentage decline in age-standardized mortal-
ity was highest for black men and lowest for white women. Furthermore, 
among white women, those with the lowest education experienced increases 
in mortality rather than decreases over the period. Thus, the evidence sug-
gests that while black/white mortality differentials are important in deter-
mining overall levels of life expectancy and explain part of the gap between 
the United States and other countries, changes in race differentials do not 
explain the trend in U.S. life expectancy. 



124 

FI
G

U
R

E
 9

-1
 U

.S
. 

lif
e 

ex
pe

ct
an

cy
 a

t 
ag

e 
50

 b
y 

ra
ce

 a
nd

 g
en

de
r, 

19
80

-2
00

6.
SO

U
R

C
E

S:
 D

at
a 

fr
om

 A
nd

er
so

n 
(1

99
8,

 1
99

9,
 2

00
1)

; A
nd

er
so

n 
an

d 
D

eT
ur

k 
(2

00
2)

; A
ri

as
 (2

01
0)

; A
ri

as
 e

t a
l. 

(2
01

0)
; N

at
io

na
l C

en
te

r 
fo

r 
H

ea
lt

h 
St

at
is

ti
cs

 (
19

84
, 

19
85

, 
19

86
, 

19
87

, 
19

88
, 

19
89

, 
19

90
, 

19
91

, 
19

92
, 

19
94

, 
19

95
, 

19
96

, 
19

97
, 

19
98

a,
 1

99
8b

).
 

0.
5

USA all

USA whites

USA blacks

Finland

Sweden

Norway

Denmark

England

Switzerland

France

Slovenia

Hungary

Czech Republic

Poland

Lithuania

Estonia

Belgium

1.
0

1.
5

2.
0

2.
5

3.
0

3.
5

4.
0

4.
5

5.
0

R
el

at
iv

e 
In

de
x 

of
 In

eq
ua

lit
y

M
a

le

F
em

al
e



THE ROLE OF INEQUALITY 125

FIGURE 9-2 Racial differences in life expectancy at age 50 for U.S. men and 
women, 1980-2006. 
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SOURCES: Data from Anderson (1998, 1999, 2001); Anderson and DeTurk (2002), 
Arias (2010); Arias et al. (2010); National Center for Health Statistics (1984, 1985, 
1986, 1987, 1988, 1989, 1990, 1991, 1992, 1994, 1995, 1996, 1997, 1998a, 
1998b). 

INTERNATIONAL DIFFERENCES IN THE LINK BETWEEN 
SOCIOECONOMIC STATUS AND HEALTH AND MORTALITY

A variety of studies have examined differences in the relationship be-
tween socioeconomic status and health and mortality across countries. An 
examination of self-reported health and mortality versus socio economic 
status in 22 European countries found that in almost every country,  lower 
socio economic status was associated with poorer health and higher  mortality. 
However, the size of the differences varied greatly from country to country. 
Differences in mortality rates tended to be larger in Northern European 
countries and smaller in Southern European countries, for example, but very 
large in Eastern Europe and the Baltic region (Mackenbach et al., 2008). An 
earlier study of differences in mortality due to ischemic heart disease by oc-
cupation across a group of European countries and the United States found 
higher gradients in the north of Europe and smaller gradients in the south, 
with the United States in between (Kunst et al., 1999). 

A recent paper that looked at the relationship between socioeconomic 
status and disease in the United States and England among persons in late 
middle age found that in both countries, people of lower socioeconomic 
status had significantly higher rates of diabetes, hypertension, heart attack, 
stroke, lung disease, and cancer. However, people in the United States 
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had significantly higher rates of disease than those in England across all 
socioeconomic groups (Banks et al., 2006). An additional study compar-
ing health differences between rich and poor Americans and between rich 
and poor Europeans aged 50–74 found that at all wealth levels, Americans 
had more health problems than Europeans. However, the differences were 
most pronounced at lower levels of wealth and largely disappeared when 
the wealthiest Americans were compared with the wealthiest Europeans 
(Avendano et al., 2009). 

Researchers have reported a widening of inequalities in mortality 
by socio economic status in Europe from the 1970s through the 1990s 
( Harding, 1995; Hemström, 2000; Mackenbach et al., 2003; Martikainen 
et al., 2001b; Valkonen et al., 2000). The same widening of differentials has 
been reported in a number of individual countries as well, as in a study of 
six Western European countries by Mackenbach and colleagues (2003). In 
those six countries, the widening of differentials was primarily the result of 
faster mortality decline among the most advantaged. Thus it appears that 
at least some European countries, like the United States, saw less mortality 
improvement than they would have if the least advantaged had had the 
experience of the most advantaged.

Japanese socioeconomic differentials in health and mortality have 
historically been smaller than those in the United States (Marmot and 
Davey Smith, 1989). However, studies of longitudinal data on the older 
Japanese population indicate some differentials, including higher mortality 
among those of low economic and educational status (Liang et al., 2002). 
From the early 1960s to the late 1980s, Japan had the narrowest income 
differentials among all industrialized countries, and it has been suggested 
that smaller differentials in health by socioeconomic status in Japan 
may have resulted from this low level of inequality (Marmot and Davey 
Smith, 1989; Shibuya et al., 2002; Wilkinson, 1994). There is also some 
evidence of increasing inequality in socioeconomic status and associated 
differentials in health in Japan (Fukuda et al., 2004; Martikainen et al., 
2004; Nishi et al., 2004).

Comparable date for Europe and Japan on differences in life expectancy 
at age 50 by socioeconomic status are not available. However, a recent 
analysis provides data on life expectancy at age 65 for three educational 
groups in 10 European countries that can be compared with data on life 
expectancy for the three groups at age 65 in the life tables of Molla and 
colleagues (2004) described previously (Majer et al., 2010). While this com-
parison provides an opportunity to examine the relative size of differentials 
in life expectancy in some of the European countries examined in this study, 
the educational groupings are only roughly comparable in Europe and the 
United States, as the boundaries of the categories for the United States are 
at somewhat lower education levels. 
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TABLE 9-2 Life Expectancy at Age 65 (Years) by Level of Education in 
Selected European Countries and the United States

Country High Ed. Middle Ed. Low Ed.
High-Low/
Middle-Low

Males

Finland 15.7 14.6 14.2 1.5/0.3
Denmark 15.8 14.5 13.8 2.1/0.7
Ireland 17.8 16.0 14.1 3.7/1.9
Austria 17.5 16.3 13.6 3.8/2.7
Belgium 16.2 15.2 13.4 2.8/1.8
Greece 19.2 17.2 15.8 3.4/1.4
Italy 19.0 15.3 16.7 2.3/-1.3
France 19.4 18.5 16.4 3.0/2.1
Spain 19.4 18.4 16.4 2.9/2.0
Portugal 18.7 16.7 14.8 3.8/1.9
European Average 17.9 16.3 14.9 2.9/1.3
United States 18.3 15.1 14.9 3.4/0.2

Females

Finland 18.9 18.6 18.3 0.6/0.3
Denmark 17.9 17.4 17.2 0.8/0.3
Ireland 21.0 20.1 18.3 2.7/1.8
Austria 21.4 21.1 18.4 3.0/2.7
Belgium 20.8 20.7 19.1 1.7/1.6
Greece 20.6 19.4 18.1 2.5/1.3
Italy 22.1 19.6 20.8 1.3/-1.2
France 23.8 23.9 21.7 2.1/2.2
Spain 22.3 22.0 20.4 1.9/1.6
Portugal 21.4 20.6 18.5 3.0/2.2
European Average 21.0 20.4 19.1 1.9/1.3
United States 20.4 18.2 17.9 2.5/0.3

NOTES: Educational classification: For Europe, low is lower secondary education; middle is 
upper secondary education; high is tertiary or vocational and university education. For the 
United States, low is 0–8, middle is 9–12, and high is 13+ years. The European equivalent 
categories would be 0–11, 9–15, and 16+ years.
SOURCES: Data for European countries from Majer et al. (2010); data for United States from 
Molla et al. (2004).

The U.S. spread in the range of life expectancy from the high to the low 
education group is somewhat larger than the average European spread for 
both men and women (see Table 9-2). For men this occurs because aver-
age life expectancy for U.S. men in the highest education group is higher 
than that in the European countries, while life expectancy in the lowest 
education group is identical. Women in each educational grouping in the 
United States have lower life expectancy than the average for European 
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women in the comparable groups. It should be noted that there is consider-
able variation in inequality in life expectancy by education within Europe. 
Denmark shows relatively low inequality, particularly among women, while 
France shows higher than average inequality. Looking only at the lowest 
educational group, the United States has higher life expectancy for males 
than 6 of the 10 European countries; among females, however, the U.S. 
level exceeds only that of Denmark. 

The results of these studies suggest that economic inequality could ex-
plain some of the differences in life expectancy between the United States 
and other countries, but none of the studies address that issue explicitly, nor 
do they address the role of trends in inequality. Two of the studies prepared 
for the panel attempt to do so. 

THE ROLE OF SOCIOECONOMIC INEQUALITY 
IN DIFFERENCES IN LIFE EXPECTANCY

Avendano and colleagues (2010) examined mortality rates for different 
socioeconomic classes in the United States, for blacks and whites as well 
as the total population, and in a number of European countries, including 
Denmark, England, and France, using data from the U.S. National Health 
Interview Survey (NHIS) and a variety of European data sets (Avendano et 
al., 2010). They studied men and women who were aged 30-74 between 
1990 and 2003; they also examined differences for white and black Ameri-
cans. Educational level was used as a measure of socioeconomic status. 

The authors chose to use education as the basic index of socioeconomic 
status because it is relatively easy to measure, it can be made closely compa-
rable from country to country, and it is much less susceptible to the problem 
of reverse causation than income or wealth. The authors used comparable 
levels of education in each country to divide people into low, middle, and 
high levels of education. These three levels correspond roughly to having 11 
years of education or less in the United States, 12-15 years of education, and 
a bachelor’s degree or more. The authors caution that the study’s findings 
on the relationship between education and mortality in different countries 
may not be generalizable to other measures of socioeconomic status or to 
other classifications of education. 

The authors found that at ages from 30 to the mid-80s, mortality rates 
were lower for U.S. men than for men in Finland, Denmark, and Belgium 
but higher than for men in the other Western European countries consid-
ered in the study (see Table 9-3). Among women, Denmark was the only 
Western European country with mortality rates higher than those in the 
United States (see Table 9-4). 

Mortality rates among U.S. blacks were much higher than those among 
U.S. whites and were higher than those in any of the Western European 

12
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countries examined.  When the authors looked at how mortality rates varied 

by educational level, the international rankings differed at high versus low 
levels. Among those with a low level of education (equivalent to 11 years or 
less), the mortality among men and women in the United States, both black 
and white, was higher than that in any of the Western European countries. 
In contrast, among those with the highest level of education—equivalent 
to a bachelor’s degree or higher in U.S. universities—U.S. men fared better, 
ranking higher than men in three of the eight Western European countries. 
However, their U.S. female counterparts fared worse than highly educated 
women in all but Denmark. Mortality levels among highly educated blacks 
in the United States were higher than those among the highly educated in 
any other country. In short, among the most highly educated people, white 
men in the United States had mortality rates that compared favorably with 
those of men in some countries in Western Europe, while white women had 
rates that were higher than those of women in most of the Western European 
countries, and blacks had mortality rates worse than all of the comparable 
groups in Western Europe (Avendano et al., 2010). 

To provide a summary of the effect of educational inequality on mortal-
ity rates, the authors calculated the relative index of inequality (RII) for each 
country. This number, which is obtained from a regression calculation, can 
be thought of as the ratio of mortality between those with the least educa-
tion and those with the most (Mackenbach and Kunst, 1997). Thus an RII 
of 2 would mean that people at the bottom of the educational distribution 
have a mortality rate twice as high as that of those at the top (Hayes and 
Berry, 2002; Pamuk, 1985). The index takes appropriate account not only 
of differences in mortality among educational groups but also of the rela-
tive size of the groups. By comparing the RII among different countries, 
one can determine in which countries educational inequalities in mortality 
rates are greatest.

Figure 9-3 shows the RII for men and women in the United States and 
the Western European countries included in the study by Avendano and 
colleagues. The RII for U.S. white men was 2.4, similar to the RII for men 
in Norway and Switzerland and smaller than the RII for men in England 
or France. The RII for U.S. black men was somewhat smaller than that 
for white men, but still fell in the middle of that for the Western European 
countries. The RII for U.S. white women was larger than that for women 
in all the Western European countries except England and France. The RII 
for U.S. black women was somewhat lower than that for U.S. white women. 
The United States, therefore, does not stand out as having unusually large 
effects of educational inequality on mortality rates in this age range using 
this measure, although relative inequality appears to be more important for 
U.S. women than for U.S. men. The relatively large educational differences 
in mortality rates in the United States are counteracted by having a relatively 
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large portion of the population at the top of the educational distribution 
and a relatively small portion at the bottom. 

FIGURE 9-3 Relative index of inequality (RII) in mortality by education level for 
men and women aged 30-74 in the United States and selected European countries 
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NOTE: The RII is a regression-based measure that accounts for differences in the 
distribution of education among countries and in mortality by education. This 
measure regresses mortality on an education ranking, defined as the midpoint of 
the range of the cumulative distribution of education in each country (Mackenbach 
and Kunst, 1997). The RII can be interpreted as the ratio of mortality for rank 1 
(the lowest point of the education distribution) to that for rank 0 (the top end of 
the education distribution).
SOURCE: Avendano et al. (2010, Figure 11-1).

A second way of describing the effect of socioeconomic status on a 
country’s mortality rates is to calculate the population attributable fac-
tor (PAF). This calculation assumes that lower educational levels “cause” 
increased mortality, and the PAF is, in effect, the proportion of deaths in 
a population that would theoretically be avoided if everyone achieved the 
mortality rates of the highest educational level. The PAF for U.S. men was 
39 percent, about the same as for English or Danish men (see Table 9-3); it 
was lower than the PAF for men in Finland and France. The PAF for U.S. 
women was 36 percent, again higher than that for the women in all of the 
countries except England and Wales (see Table 9-4). 

The authors note that the PAF for U.S. men and women is smaller than 
might be expected because of a higher distribution of educational attain-
ment in the United States. Only 20 percent of U.S. men and women aged 
50 and above had an 11th-grade education or less. Among Europeans, 
the percentages for men were similar in Switzerland (20 percent) but were 
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much higher in other Northern and Western European countries (e.g., 43 
in Denmark and 50 in France), while for women the numbers were even 
higher in the European countries. Similarly, the percentage of men with a 
bachelor’s degree or higher was greater in the United States than in any of 
the European countries; among women, the percentages with at least 16 
years of education were equally high in the United States, Finland, Sweden, 
and Denmark. From this analysis one can conclude that while the United 
States has relatively large differentials in health and morality by education, 
the effect of this inequality is substantially muted relative to other countries 
because of a favorable educational distribution. For U.S. women, however, 
the inequality is more important in determining overall levels of mortality 
than in most other countries, and this is true for both blacks and whites.

U.S. life expectancy, like that of other countries, would be higher if 
the mortality of groups with the lowest socioeconomic status were lower. 
However, the poor ranking of U.S. life expectancy is not merely the result 
of high mortality among those of low socioeconomic status. U.S. women 
at both higher and lower levels of socioeconomic status rank poorly in 
mortality. U.S. rankings in life expectancy for women are affected by both 
the high levels of mortality across all socioeconomic groups and the rela-
tively high levels of inequality. 

WHAT CAN BE LEARNED FROM GEOGRAPHIC INEQUALITY?

The discussion in the previous section provides evidence for evaluating 
the role of differences in socioeconomic status as a source of the gap in life 
expectancy between the United States and other countries. Geography is a 
second dimension along which mortality differences can be investigated. 
Geographic variability in mortality in the United States has been sizable and 
is highly related to differences by socioeconomic status and race.  Murray 
and colleagues (2006) divided U.S. counties into eight groups based on 
race, income, population, density, and homicide rates and found that in 
2001, the differences in life expectancy at birth between the best-off and 
the worst-off groups were 15.4 years for males and 12.8 years for females. 
They also found that the magnitude of the differences between the best-
off and the worst-off groups increased somewhat for men and decreased 
for women between 1982 and 2001. Singh and Siahpush (2006) report a 
widening of geographic inequality in mortality over the period 1980-2000. 
Ezzati and colleagues (2008) examined county-level mortality over a longer 
period, 1961-1999, and found that in 1999, men in the highest-ranked 
counties had a life expectancy 18 years longer than that of men in the 
lowest-ranked counties, while women in the highest-ranked counties had 
a life expectancy 13 years longer than that of women in the lowest-ranked 
countries. The county-to-county variability decreased from 1961 to 1983 
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but then increased from 1983 to 1999. During the period 1983 to 1999, 
there were several counties in which life expectancy actually decreased, es-
pecially among women. These studies suggest rising geographic inequality in 
mortality in recent decades, again particularly for women, but their results 
include mortality across the age range, and they do not compare changes 
in the United States with those in other countries. 

In a paper prepared for the panel, Wilmoth and colleagues (2010) de-
scribe how life expectancy at age 50 in the United States varied across states 
and counties over the 50 years from 1950 to 2000. Their analysis is based 
on data for the United States, Japan, and 19 national or large subnational 
areas of Western Europe, gathered from the Human Mortality Database. 
The authors also studied regional mortality within five countries: the United 
States, Japan, France, Canada, and Germany.

The data show that U.S. life expectancy at age 50 varied significantly 
from state to state (see Figure 9-4). In 2000, Hawaii (not shown), Utah, and 
several north central states had the highest life expectancies, while the Dis-
trict of Columbia and several southern states had the lowest. No state other 
than Hawaii had a life expectancy comparable to those of the countries with 
the highest life expectancies, such as Japan, Australia, and Switzerland. The 
states with the highest life expectancies after Hawaii, mainly in the north 
central and mountain regions of the United States, achieved life expectan-
cies only in the middle of the range for high-income countries; thus the U.S. 
disadvantage was not limited to poorer-performing states. A large number 
of states, many of them southern, had life expectancies well below the norm 
for most high-income countries. Only a few countries—Denmark, Ireland, 
and Scotland—had life expectancies at age 50 comparable to those of these 
states. These geographic variations suggest that compositional differences 
play a role in some of the state-to-state variation found in the United States. 
Southern states, and particularly the District of Columbia, have lower-than-
average educational and income levels and a higher proportion of blacks. 

Data from this paper can also be used to examine differential trends 
across time in the United States and other countries (see Figure 9-5). In con-
trast to most of the populations studied, geographic disparities in mortality 
in the United States increased over the past two decades of the 20th century 
for both men and women (Wilmoth et al., 2010). This is shown by the rela-
tive size of the bands encompassing the lines indicating life expectancy at age 
50 for each quintile of the distribution in the United States, Canada, France, 
and Western Europe as a whole (see Figure 9-5). In the United States, the 
spread is wider in more recent years and wider than in the other countries. 
Comparing the United States with other countries, however, Wilmoth and 
colleagues conclude that less than 10 percent of the slow progress in gains in 
life expectancy at age 50 for women can be attributed to differential trends 
in regional disparities; the years of life expectancy gained at age 50 from 

13
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FIGURE 9-4 Geographic variation in life expectancy at age 50 in the contiguous 
United States, 2000.

(a) Female life expectancy at age e50 by State

(b) Male life expectancy at age e50 by State

SOURCE: Wilmoth et al. (2010, Figures 12-1a–12-1b). Reprinted with permission.
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1980 to 2000 were not much different in the upper half of the distribution
than in the lower half. 

FIGURE 9-5 Trends in the average value of life expectancy at age 50 within 
quintiles of geographic distribution, United States compared with Canada, France, 
Japan, and Western Europe, 1940-2005. 
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(c) United States and Japan
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NOTE: Each line represents the trend for one quintile; the spread of the lines rep-
resents the inequality across quintiles. 
SOURCE: Wilmoth et al. (2010, Figures 12-7a–12-7d). Reprinted with permission.

 
 The authors report that for men, on the other hand, 

the slower progress in states with lower versus higher life expectancy was 
a significant factor in the slow progress of U.S. life expectancy compared 
with that of other countries. Thus, it appears that diverging trends in life 
expectancy among women are not simply a result of slowing mortality de-
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cline among the least advantaged regions of the United States. Wilmoth and 
colleagues conclude that “any proposed explanation of the divergence in 
levels and trends of life expectancy observed among high-income countries 
in recent decades needs to acknowledge that even the most advantaged areas 
of the United States (at the state or county level) have been falling behind 
in international comparisons” (Wilmoth et al., 2010, p. 360).

WHAT EXPLAINS INCREASES IN INEQUALITY IN MORTALITY?

As indicated at the beginning of this chapter, socioeconomic status can 
be considered a fundamental cause of differentials in health and mortality 
and one that works through many mechanisms. Explanations for the exis-
tence of changes in inequality in mortality often focus on two levels: causes 
of death and more proximate behavioral mechanisms. For both the United 
States and Europe, the most important causes of death—cardiovascular 
diseases and cancer—tend to account for much of the inequality in mortal-
ity (Danaei et al., 2010; Mackenbach and Garssen, 2010). Recent trends 
in mortality differentials also have been affected by differential changes in 
cardiovascular diseases and cancer (Jemal et al., 2008; Mackenbach and 
Garssen, 2010; Meara et al., 2008). Among the types of cancer, lung cancer 
has had an important role in these trends. 

Meara and colleagues estimated that 20 percent of the increase they 
observed in U.S. inequality in morality is related to different patterns of 
smoking. Ezzati and colleagues (2008) indicate that the increase in geo-
graphic inequality in mortality in the United States is explained in part by 
differential patterns of smoking and overweight. 

One can ask whether larger disparities in behavioral risk factors exist 
in some countries than in others. Using the same educational differences as 
those examined by Avendano and colleagues (2010), it appears that differ-
ences in the proportion smoking in low and high education groups are larger 
for men in the United States than for those in most European countries or 
Japan (see Table 9-5). American men with less than a high school education 
are 2.5 times more likely to currently smoke and 1.5 times as likely to ever 
have smoked as those who have completed college. The current smoking 
prevalence among U.S. women with low education is 2.25 times higher than 
among the high education group. The other countries with large educational 
differentials among women are England and the Netherlands.

For men the educational differential in obesity is relatively small in the 
United States (1.3); it is similar to the differentials in Canada and England 
and lower than those in other countries. The educational differential in 
obesity for women is moderate in the United States (1.50); it is similar to 
those in Canada and England. Thus while there are consistent differen-
tials in health behaviors in the United States that raise health risks among 

13
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those with lower education, a number of other countries have similar
 differentials.

 
 

Studies in both Europe and the United States have noted the signifi-
cant role of behavioral differences in partially explaining differentials in 
mortality by socioeconomic status (Cutler et al., 2010; Mackenbach and 
Garssen, 2010; Meara et al., 2008). However, these same studies have noted 
that these behavioral factors do not explain most of the differentials by 
socioeconomic status in health, nor do they explain most of the trend. An 
exception is Jha and colleagues (2006), who used the Peto/Lopez method 
described in Chapter 7 to estimate deaths attributable to smoking at ages 
35-69 among three social classes in the United States, England and Wales, 
Canada, and Poland. They found that a majority of the difference in mor-
tality between the lowest and highest classes in each of these countries is 
attributable to smoking.

DISCUSSION

Much of this chapter has examined differences in mortality by educa-
tional level in the United States and other countries, viewing education, as 
an indicator of socioeconomic status, as a fundamental cause of inequali-
ties in health. With respect to income inequalities, it is widely believed 
that such inequalities are greater in the United States than in other high-
income countries, in part because the United States does less to redistribute 
wealth among its citizens (Organisation for Economic Co-operation and 
Development, 2008; Wolf, 1996). Poverty rates also appear to be higher 
in the United States than in most of the other countries considered here, as 
evidenced by further data from the OECD study indicating the proportion 
of the population below half-median income, or by micro-level data on the 
ratio of income at the 10th percentile relative to median income (Krueger 
et al., 2009).

Furthermore, a large number of people in the United States, especially at 
lower levels of socioeconomic status, have no health insurance, while most 
Western European countries have national health care coverage programs. 
It is also true that people in the United States are less protected from loss 
of either income or wealth because of health problems than those in most 
Western European countries. Health problems are a major reason for bank-
ruptcy in the United States, and this is less likely to be the case in Europe 
or Japan (Himmelstein et al., 2005). We have also seen that socioeconomic 
differentials in smoking tend to be larger in the United States than in other 
countries. 

This combination of factors could result in higher mortality rates among 
people in lower socioeconomic brackets in the United States than in other 
countries, pulling down U.S. life expectancy levels in general. This possi-
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bility is consistent with the conclusion of Avendano and colleagues (2010, 
p. 322), that “our results partly support the hypothesis that U.S. excess 
mortality is to some extent attributable to larger excess mortality at lower 
education levels.” In particular, there is a clear pattern among U.S. white 
males that fits this hypothesis: among those with the least education, mor-
tality is significantly higher in the United States than in European countries, 
while among those with the most education, the U.S. mortality rate ranks 
in the middle of values for Northern and Western European countries. On 
the other hand, the pattern for U.S. women is somewhat different: mortality 
rates are higher than in most Northern and Western European countries 
among both those who are highly educated and the least educated. This 
generalization for women is similar to that noted for geographic differ-
ences, with states in the United States faring relatively poorly compared 
with OECD countries at comparable points in their respective educational 
distributions. It is also consistent with comparative educational differentials 
for women in a different index of mortality—life expectancy at age 65 (see 
Table 9-2). By contrast, among males in the lowest educational group, those 
in the United States are not disadvantaged on this index. 

It is difficult to draw a precise conclusion about the magnitude of the 
role of inequality in relative levels and trends in U.S. mortality above age 50. 
Clearly, if blacks were to achieve the mortality conditions of whites, the 
gap in life expectancy between the United States and other countries would 
be reduced; however, the gap exists for white Americans as well. Based on 
educational gradients in mortality in combination with educational distribu-
tions, the RII in the United States is not exceptionally high relative to that 
of other countries. Unusually high educational gradients in mortality are 
substantially offset by an unusually attractive educational distribution. It 
should be noted that had this calculation been performed differently, that 
is, if relative rather than absolute categories of education had been used, 
the conclusion might have differed.

With respect to trends, the differences are less clear. While there are 
reports from around the world of increasing inequality in mortality, the rela-
tive magnitude of such changes is not well understood. Black/white differ-
ences in life expectancy for women narrowed between 1980 and 2006 and 
remained roughly constant among men. On the other hand, the geographic 
differential in mortality increased between 1980 and 2000 in the United 
States and decreased in some comparison countries. We know that increases 
in economic inequality were greater in the United States during the period 
1980-2000 than in several comparison countries (Krueger et al., 2009). 
These trends are consistent with the view that rising socio economic dis-
parities contributed to the deteriorating longevity position of the United 
States, but data on trends in inequality are too scattered to permit a firm 
conclusion about their role. 
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10
Conclusions

Over the past 25 years, life expectancy has been rising in the United 
States at a slower pace than has been achieved in many other high-income 
countries. Consequently, the United States has been falling steadily in the 
world rankings for level of life expectancy, and the gap between the United 
States and countries with the highest achieved life expectancies has been 
widening. Life expectancy at birth in the United States for both sexes 
combined now ranks 28th in the world, just behind the United Kingdom, 
Korea, and Malta and more than 2 years behind Australia, Canada, France, 
Iceland, Italy, Japan, and Switzerland (United Nations, 2009). International 
comparisons of various measures of self-reported health and biological 
markers of disease reveal similar patterns of U.S. disadvantage. What are the 
reasons for the relatively poor performance of the United States? Are these 
factors visibly at work in two other underachieving countries—Denmark 
and the Netherlands?

PATTERNS OF MORTALITY AT OLDER AGES

It is not surprising that differences in levels of life expectancy exist 
among various high-income countries. What is perhaps more surprising 
is that large differences did not exist among many high-income countries 
around 1950, that the divergence discussed in this report began relatively 
abruptly around 1980, and that it has taken so long for this divergence 
to be recognized and analyzed. If one examines trends in life expectancy 
at various ages across countries, it becomes clear that the divergence has 
occurred for both men and women and at ages above and below 50. Nev-
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ertheless, the largest divergence among countries appears to have been for 
women aged 50 and over, and this segment of the population has been the 
primary focus of this report. 

Descriptive analysis can be a powerful tool in demography. In this 
case, the panel undertook a careful examination of cause-of-death statistics 
to ascertain whether specific causes of death could account for the rela-
tively low level of life expectancy in the United States and were associated 
with improvements in life expectancy in vanguard countries. Comparative 
analysis of causes of death is complicated by issues of variation in coding 
practices across countries and over time. Nevertheless, it does appear that 
higher mortality rates for lung cancer and respiratory diseases in the United 
States, Denmark, and the Netherlands are an important part of the story. 
Such a finding is clearly consistent with the hypothesis that smoking was 
an important factor accounting for the slowing of mortality decline among 
women in these three countries. 

Other conditions that account for the poor performance of U.S. women 
include cerebrovascular conditions (primarily stroke), diabetes, and mental 
disorders. Stroke is another cause of death for which smoking is a risk factor. 
Obesity is a risk factor for both stroke and diabetes. With respect to mental 
disorders, the increase in such disorders is difficult to interpret, and the idea 
that this increase is attributable to differences in coding cannot be rejected. 
It should be noted, however, that the risk factors for heart disease, diabetes, 
and stroke overlap with those for Alzheimer’s disease, and it is possible that 
the trend in deaths due to mental disorders is related to some of the same 
underlying factors. Although mortality from heart disease played little role 
in the divergent trends in life expectancy—because even 50 years ago the 
United States already had much higher levels of mortality from heart disease 
than the other countries examined for this study—it accounts for about half 
the current gap between the United States and the countries with highest life 
expectancies; therefore, this condition should be a focus of efforts to bring 
U.S. life expectancy in line with that of the exemplar countries. 

While descriptive analysis of causes of death is certainly informative, 
this report has begun the process of moving from description to identifying 
the underlying determinants of the observed differences, a necessary first 
step toward ultimately developing an integrated model of causal processes. 
More specifically, the panel examined a number of possible risk factors and 
considered how differences among countries in exposure to these risk factors 
might account for observed disparities in improvement in life expectancy. 
Such an approach is not without its limitations. For some factors, compa-
rable cross-country data exist on the current levels of risk, while for others, 
surprisingly little direct evidence can be brought to bear. Few countries are 
conducting systematic surveillance of health risk factors, so that directly 
comparable data even for the present often are not available for a large 
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1

number of countries, and for a substantial number of countries, data are 
available for almost no risk factors for the 50-year period examined for this 
study. Much is known about current international differences in smoking 
patterns and levels of obesity, but far less about international differences in 
stress, physical exercise, or social networks.

1Fortunately, thanks to survey programs such as the Health and Retirement Study in the 
United States, the English Longitudinal Survey of Ageing in the United Kingdom, and the 
Survey of Health, Ageing, and Retirement in Europe, large-scale internationally comparable 
surveys containing important measures of current differences in many variables of relevance 
now exist. Nevertheless, the empirical basis for certain conclusions is significantly stronger in 
some cases than in others. 

 Very little is known, moreover, 
about changes over time and across countries in lifetime exposures and 
behaviors for most risk factors. 

The fluid nature of the relationship between mortality and some of the 
major risk factors also complicated the panel’s work. For example, the epi-
demiological literature still reflects considerable differences of opinion with 
respect to the magnitude of the relationship between obesity and mortality. 
As the obesity epidemic has spread, the number of people at risk of obesity-
related health problems has risen. At the same time, however, management 
of some of the more serious obesity-related health problems, such as heart 
disease and type 2 diabetes, has improved. Thus, the net effect of rising 
obesity on mortality is difficult to estimate. 

Acknowledging these limitations, the panel’s strategy was to try to 
establish the strength of the evidence for a number of the most commonly 
proffered explanations for differences in life expectancy between the United 
States and other high-income countries—for example, that these differ-
ences are the result of a particularly inefficient U.S. health care system 
or that they are a function of poor health behaviors in the United States, 
particularly with respect to smoking, overeating, and failing to exercise suf-
ficiently. The panel also considered differences among countries in levels of 
social integration and in socioeconomic inequality. Ultimately, all of these 
potential risk factors will need to be examined in an integrated framework 
across the entire life course, taking account of the effects of differences in 
socioeconomic status, behavioral risk factors, and social policy, as well as 
effects across particular cohorts and periods. 

Smoking appears to be responsible for a good deal of the divergence 
in female life expectancy. Other factors, such as obesity, diet, exercise, and 
economic inequality, also have likely played a role in explaining the current 
gap between the United States and other countries, but evidence of their 
importance to the divergence is not as firm. The case against smoking, by 
contrast, is quite strong. Fifty years ago, smoking was much more wide-
spread in the United States than in Europe or Japan: a greater proportion of 
Americans smoked and smoked more intensively than was the case in other 
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countries. The health consequences of this behavior are still playing out in 
today’s mortality rates. Over the period 1950-2003, the gain in life expec-
tancy at age 50 was 2.1 years lower among U.S. women compared with 
the average of nine other high-income countries (5.7 vs. 7.8 years gained, 
respectively). The damage caused by smoking was estimated to account for 
78 percent of the gap in life expectancy for women and 41 percent of the 
gap for men between the United States and other high-income countries in 
2003 (Chapter 5). Smoking also has caused significant reductions in life 
expectancy in the Netherlands and Denmark, which as noted are two other 
countries with relatively poor life expectancy trends. It has had a major 
negative effect as well on life expectancy in Canada, where life expectancy 
trends have been much more favorable.

While smoking appears to be an important part of the story, it is by no 
means the entire story. Other factors, particularly the rising level of obesity 
in the United States, also appear to have played a significant part, although 
as noted, there is a good deal of uncertainty in the literature regarding 
the mortality consequences of obesity and possible trends therein. Several 
peer-reviewed articles appearing recently suggest effects of quite different 
orders of magnitude. Preston and Stokes (2010) conclude that, even using 
relatively low estimates of associated risk, obesity accounts for a fifth to a 
third of the shortfall in life expectancy in the United States relative to other 
high-income countries. 

Other specific risk factors also are surely important, but their effects 
are even more difficult to quantify. The panel found some evidence to sug-
gest that adults aged 50 and over in the United States are somewhat more 
sedentary than those in Europe, but the research base is insufficient even to 
identify a reasonable range of uncertainty in estimates of the contribution 
of physical activity to international differences or trends in mortality. 

In other cases, the panel determined that certain risk factors are un-
likely to have played a major role in the divergence of life expectancy in 
various countries over the past 25 years. A large body of work shows a 
causal relationship between social ties and social integration and mortality. 
Yet there is little basis for concluding that levels or trends in the quality of 
social networks have played a role in the divergent life expectancies studied. 
Similarly, little evidence supports the hypothesis that post menopausal hor-
mone therapy played a part in an emergent longevity shortfall for American 
women. 

Finally, the panel examined whether differences in health care systems 
across countries might help explain the divergence in life expectancy over 
the past 25 years. The health care system in the United States differs from 
those in other high-income countries in a number of ways that conceivably 
could lead to differences in life expectancy. Certainly, the lack of universal 
access to health care in the United States has increased mortality and re-



146 LEVELS OF LONGEVITY IN HIGH-INCOME COUNTRIES

duced life expectancy. However, this is a smaller factor above age 65 than at 
younger ages because of Medicare entitlements. For the main causes of death 
at older ages—cancer and cardiovascular disease—available indicators do 
not suggest that the U.S. health care system is failing to prevent deaths that 
would elsewhere be averted. In fact, cancer detection and survival appear 
better in the United States than in most other high-income countries. Sur-
vival rates following heart attack are also favorable in the United States.

Most of the comparative data the panel reviewed relate to the perfor-
mance of the U.S. health care system relative to those of other high-income 
countries after a disease has already developed. A separate concern is that 
the U.S. health care system does a particularly poor job at prevention, an 
observation that may be especially relevant in the midst of a nationwide 
obesity epidemic. The panel reviewed scattered evidence on the performance 
of the United States with respect to preventive medicine relative to European 
countries and found the evidence to be inconclusive. Certainly the high 
prevalence of certain health conditions in the United States is consistent 
with a failure of preventive medicine. But it could also be consistent with 
a higher prevalence of smoking, obesity, and physical inactivity among 
Americans, or with a medical system that may be unusually effective at 
identifying certain diseases.

There is no question that high mortality rates among those of low socio-
economic status are one reason the United States has a lower level of life 
expectancy than it might otherwise. A useful proxy for socioeconomic status 
is educational level (Avendano et al., 2010). Death rates at particular levels 
of educational attainment tend to be higher in the United States than in 
other countries, and the differences are generally greatest at the lowest levels 
of education. On the other hand, lifetime socioeconomic status has gener-
ally been higher for these cohorts of Americans than for the comparable 
cohorts of Europeans. Because educational levels in the United States have 
been relatively high, the low-education group is quite small in the United 
States, while the high-education group is quite large. As a result, measures 
of inequality in mortality that combine distributions with rates indicate that 
the United States is not unusual in the size of its mortality differentials by 
educational attainment.

Determining the role of socioeconomic inequality in the divergence in 
life expectancy among high-income countries is more difficult than deter-
mining its role in mortality levels, although it appears to have played some 
role. Data from the period after 1980 do suggest, however, that growing 
inequality in mortality in the United States is attributable to a slowdown in 
mortality improvement among white women, particularly those with low 
levels of education. 

Finally, with respect to racial differentials, high mortality rates among 
blacks clearly help explain why the level of life expectancy in the United 
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States is lower than it might otherwise be. However, racial differences in 
mortality are unlikely to contribute significantly to explanations for the 
divergence in life expectancy between the United States and other high-
income countries since 1980. Neither the relative size of the white and black 
populations nor the mortality differential between the two has changed 
dramatically enough since that time for that differential to hold much ex-
planatory power.

LOOKING TO THE FUTURE

What will happen to life expectancy in the United States and other 
countries in the coming decades? Although it is impossible to answer that 
question with any certainty, the analyses described in this volume do point 
to some likely patterns for the future. Because there appears to be a lag of 
several decades between smoking and its peak effects on mortality, there 
is some opportunity to predict how smoking will affect life expectancy in 
various countries over the next 20 to 30 years. 

Smoking has been shown to affect both levels and trends in life expec-
tancy. High levels of smoking in the United States have produced an increase 
in smoking-related mortality and a reduction in the pace of improvement in 
life expectancy at age 50. As a result, the level of life expectancy at age 50 
in the United States has fallen below that of countries with lower  levels 
of smoking. However, the imprint of smoking has started to recede in 
the United States among males, contributing to a more rapid reduction 
in mortality than would have occurred had its imprint been constant or ris-
ing (Wang and Preston, 2009). Thus, life expectancy for U.S. men is likely 
to improve relatively rapidly in the coming decades in response to changes 
that have occurred in smoking patterns over the past 20 years (Wang and 
Preston, 2009). For U.S. women, on the other hand, smoking peaked among 
cohorts born in the 1940s, and these cohorts are just entering the prime 
ages for dying. Thus the impact of smoking on the mortality of U.S. women 
may not have become fully manifest, and relatively slow mortality declines 
among this population might be anticipated over the next decade or two. 
Similarly, life expectancy in Japan can be expected to improve less rapidly 
than it otherwise would because of the rapid increase in the prevalence of 
smoking in that country. 

The mechanics of how obesity is likely to influence life expectancy at 
age 50 are broadly similar to those described above for smoking. The United 
States has been in the vanguard of a global obesity epidemic, and obesity 
also appears to be an important contributor to the shortfall in life expec-
tancy in the United States. In line with Olshansky and colleagues (2005), 
Stewart and colleagues (2009) conclude that, if the obesity trend in the 
United States continues, it will more than offset the longevity improvements 
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expected from reductions in smoking. However, recent data on obesity 
in the United States suggest that its prevalence has leveled off, and some 
studies indicate that the mortality risk associated with obesity has declined 
(Flegal et al., 2010; Mehta and Chang, 2010). Yet regardless of whether the 
prevalence of obesity continues to rise in cross-sectional data, the number 
of years the average individual will have spent in the obese state is likely to 
rise because of past increases in prevalence. The interplay between obesity 
levels and obesity risks bears watching as an important factor in future 
longevity trends in the United States. 

LIMITS TO LIFE EXPECTANCY

Smoking and obesity are only two of many influences on mortality, and 
the future of longevity in the United States or elsewhere is beyond the scope 
of this study (see National Research Council, 2000b). However, one exer-
cise that follows directly from this report’s consideration of international 
 longevity trends is to compare the current level of life expectancy with the 
future rate of improvement. If we are approaching a biological limit to 
the length of life, future gains will become more difficult to achieve, and 
one might expect to observe an inverse association between the current level 
of life expectancy and the rate of improvement in the following decade.

Figures 10-1a and 10-1b show the relationship between these two 
variables for males and females for 22 countries over the past five decades, 
using life expectancy at age 80 as the basic mortality indicator. For both 
men and women, little association between the two variables is evident. The 
correlation coefficient (R2) for women is 0.03 and for men is 0.01. This 
simple exercise extends earlier demonstrations by Kannisto and colleagues 
(1994) and Vaupel (1997), and continues to suggest that if a limit exists, it 
is probably much higher than 85 years.

For the most part, this report has focused on the potential for improve-
ments in health behaviors to produce longer and more active lives. The 
report does not address whether dramatic future increases in life expec-
tancy might result from fundamental improvements in our understanding 
of the basic biology of aging and its genetic and environment modifiers. 
For example, the concept of Mendelian randomization, a method of using 
measured variation in genes of known function to estimate the causal effect 
of a modifiable exposure on disease in nonexperimental studies, provides 
new opportunities to test causality (Davey Smith and Ebrahim, 2003). It 
appears plausible that greater understanding of the basic principles gov-
erning the progressive deterioration of the body and mind could translate 
into interventions that would extend life to lengths not yet experienced in 
existing populations, and that such interventions could be adopted more 
rapidly in one country than another.
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FIGURE 10-1a Female average life expectancy at age 80 (e80) plotted against 
average annual future change in e80 the following decade (R2 = 0.03) for selected 
counries.
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SOURCE: Data from the Human Mortality Database, see http://www.mortality.org/ 
[accessed January 12, 2011].

FIGURE 10-1b Male average life expectancy at age 80 (e80) plotted against average 
annual future change in e80 the following decade (R2 = 0.01) for selected countries.
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2 

POLICY AND RESEARCH IMPLICATIONS

The question of why U.S. longevity has fallen behind that of many other 
wealthy countries has proven productive in stimulating research on popula-
tion health (see the background papers in National Research  Council, 2010). 
Such research is focused on the factors that drive health conditions in large 
aggregates, providing a valuable complement to studies of health hazards 
for individuals. The factors that differentiate nations on health measures 
must not only affect the health of individuals but also vary in their intensity 
across populations. Moreover, the factors that promote change in population 
health must themselves be changing. To be convincing, studies attributing 
variation in population health outcomes to particular health risks must be 
consistent in the presumed magnitude of risk across levels of aggregation, 
from individuals to nations. 

While the panel believes it made progress in identifying some of the 
main factors that have been driving differences in life expectancy among 
wealthy countries, it also identified many research gaps. The main focus 
of the report has been on a limited set of potential explanations—obesity, 
physical activity, smoking, social contacts and integration, health care, hor-
mone replacement therapy, and socioeconomic and geographic  inequality—
the factors that the panel identified initially as most promising. The panel 
addressed some other hypotheses, such as the role of alcohol, in part in its 
analysis of specific causes of death, but was unable to examine other pos-
sible explanations, such as the role of the nutritional content of the diet.

2Dietary patterns have often been studied in relation to the mortality of older persons. Indi-
vidual foods and nutrients, as well as particular dietary patterns, have been associated with 
mortality from all causes, coronary heart disease, cardiovascular diseases, and cancer (see, 
for example, Haveman-Nies et al., 2003; Huijbregts et al., 1997; Tourlouki et al., 2009; and 
Trichopoulou et al., 1995). Considerable attention has been focused on the potential role of 
a Mediterranean diet in longevity (see, for example, Knoops et al., 2004, and Trichopoulou 
et al., 2005). Three recent systematic reviews found that such a diet had beneficial effects on 
cardiovascular risk factors, the incidence of acute myocardial infarction, and cardiovascular 
mortality (Pérez-López et al., 2009; Roman et al., 2008; Tyrovolas and Panagiotakos, 2010). 

With respect to the behavioral risk factors that were investigated, a reli-
able marker of the damage from smoking exists—mortality rates from lung 
cancer. No such clear-cut and widely available marker has been identified for 
obesity, physical inactivity, stress, a lack of social relations, or the other risks 
considered in this report. Evaluation of the importance of these risks is based 
primarily on observational studies that follow forward people with differ-
ing levels of exposure. These studies are subject to many biases, especially 
those associated with omitted variables, self-selection into categories, and 
reverse causation. Reverse causation is such a threat in the case of physical 
activity that it is not clear whether much can be learned about this factor 
from observational studies. In the case of obesity, observational  studies of 
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risk have left a great deal of uncertainty about the magnitude of the risk, 
which is important in attributing cross-sectional variation to obesity. Yet 
in view of the rapid increase in the population at risk, knowledge of the 
hazards of obesity may be especially important for projecting mortality 
trends in the United States.

A needed improvement in observational studies is the introduction of 
more information on individual histories, both prospective and retrospec-
tive. Studies that relate mortality and health only to levels of exposure at 
baseline miss the impact of exposures earlier in life, which are typically cor-
related with current exposure but may carry their own set of risks. Failure 
to update exposure categories after baseline is a form of measurement  error 
and biases the estimated hazard associated with a particular risk factor 
(Stringhini et al., 2010; Taylor et al., 2002). 

In addition to improvements in observational studies, more studies are 
needed that randomly assign individuals to exposure categories, although in 
reality there are limited ethical opportunities to use randomized controlled 
trials to study the questions at issue here. Yet while it is sometimes difficult, 
expensive, and ethically challenging to alter individual behavior, there is 
no perfect substitute for such trials. Where such studies are possible, they 
largely overcome the problem of omitted variables and reverse causation 
that plague observational studies. Studies that take advantage of natural ex-
periments, such as increased cigarette taxes, changes in the use of hormone 
therapy, or the introduction of health care reform, can sometimes serve as 
valuable supplements to randomized controlled trials. 

In addition to studying individual behavioral risks, this study has ex-
amined the role of broader, systemic factors, including health care systems, 
levels of inequality, and the quality of social relations. Such variables and 
conditions are more difficult to study than individual behavioral risks. If 
there existed a “score” for each nation on a particular factor, one could 
study the association between that score and national outcomes. Such an 
approach would be unlikely to yield important results with a sample of 10 
countries, however, a condition the panel imposed for this study, or even 
with a sample size of 20. Moreover, no single score exists for any of these 
factors, which are complex concepts that defy simple characterization.

The panel’s approach to investigating these factors was eclectic. In-
dicators of their importance were sought in a variety of places. In the 
case of medical systems, the panel relied on reasonably complete and reli-
able international data on cancer screening, identification, and survival. 
However, there is nothing remotely equivalent to the cancer registries for 
cardiovascular disease, a more important cause of death. The incidence, 
prevalence, and case fatality outcomes of heart disease and stroke are not 
being tracked in national data systems, representing a major gap in those 
systems. With regard to inequality, the panel investigated how U.S. mortality 
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fared for different socioeconomic and geographic strata. But with so few 
national observations, it was impossible to investigate how national levels 
of inequality may have affected the health of all groups, which remains a 
challenging and important topic. 

To make the study tractable, the panel focused on only one part of the 
life course—age 50 and above. According to the latest life table published 
by the National Center for Health Statistics, 92.6 percent of males and 95.8 
percent of females in the United States survive to at least age 50 (Arias, 
2010). Doubtless focusing on a different dependent variable would have 
resulted in certain underlying factors being emphasized more heavily. For 
example, smoking and obesity play a relatively small role in explaining the 
poor ranking of U.S. mortality in the age interval 40-65 (Ho and Preston, 
2010; Muennig and Glied, 2010). Life expectancy at birth or age 50 gives 
weight to the conditions that prevail at a much wider span of ages. 

In addition, the panel acknowledges that this report addresses only 
minimally differentials before age 50 that may have implications for later 
life, which could range from differentials in utero to those in middle age. 
Observational studies have found associations between early-life nutrition 
and the risk of adult chronic disease, for example. Likewise, Barker (1998) 
has assembled evidence showing that intrauterine growth retardation, low 
birth weight, and premature birth have a causal relationship with the origins 
of hypertension, coronary heart disease, and noninsulin-dependent diabetes 
in later life. To the extent that early-life conditions varied across countries 
70-80 years ago, then, early-life metabolic adaptations may be associated 
with differential prevalence of a number of chronic conditions later in life. 
Thus further study of cohorts exposed to harsh conditions at early-life stages 
might provide valuable insights as to the early-life factors that affect later-
life health and mortality. Indeed, effects on a population’s longevity may be 
transgenerational and even precede fetal development (Bygren et al., 2001; 
Gluckman et al., 2008; Kaati et al., 2002). 

More generally, a key limitation of this study is that its approach is 
based on exploring individual risk factors, one at a time. Much work re-
mains to be done on disentangling the possible synergies and connections 
among different risk factors as they play themselves out at the population 
level. Limited progress toward a fuller understanding of the practical or 
policy implications of the findings presented in this report can be expected 
without a clearer understanding of both the theoretical and empirical asso-
ciations among the various pathways of influence. 

The panel concluded that a history of heavy smoking and current levels 
of obesity are playing a substantial role in the poor longevity performance 
of the United States. This conclusion poses major issues for the nation. Such 
behaviors, while carried out individually, are products of a broad social and 
economic context encompassing, for example, a level of affluence that sup-
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ports large numbers of automobiles, low taxes on gasoline, and dispersed 
residences and workplaces that encourage driving; a climate and soil in part 
of the country that are conducive to growing tobacco; and a productive 
agricultural sector that produces inexpensive foods. From a cross-national 
perspective, the United States is often noted for high income inequality and 
weak social safety nets, labor policies, and child support policies.

Some of the relevant context is political. The panel undertook no 
analysis of the cost-effectiveness of public interventions designed to change 
personal health-related behaviors; therefore, recommendations as to what 
might be undertaken in this regard are not appropriate. It is clear, however, 
that failures to prevent unhealthy behaviors are costing Americans years of 
life compared with their counterparts in other wealthy countries. 
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