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            Abstract
Driven by technological progress, human life expectancy has increased greatly since the nineteenth century. Demographic evidence has revealed an ongoing reduction in old-age mortality and a rise of the maximum age at death, which may gradually extend human longevity1,2. Together with observations that lifespan in various animal species is flexible and can be increased by genetic or pharmaceutical intervention, these results have led to suggestions that longevity may not be subject to strict, species-specific genetic constraints. Here, by analysing global demographic data, we show that improvements in survival with age tend to decline after age 100, and that the age at death of the worldâ€™s oldest person has not increased since the 1990s. Our results strongly suggest that the maximum lifespan of humans is fixed and subject to natural constraints.
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                    Figure 1: Trends in life expectancy and late-life survival.


Figure 2: Reported age at death of supercentenarians.
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Extended data figures and tables

Extended Data Figure 1 Life expectancy over time since 1900 (or the earliest year for which data was available) in 40 countries and territories.
There is a generally positive trend over time; life expectancy in Japan appears to be reaching a plateau, but the increase looks unabated in many of the other countries. The data represent the entire population for each region, except Scotland, where it represents only the civilian population. The colour scheme is as in Fig. 1a.


Extended Data Figure 2 Proportion of the population surviving to old age among females in 40 countries and territories.
The data represent the entire population for each region, except Scotland, where it represents only the civilian population. The colour scheme is as in Fig. 1b.


Extended Data Figure 3 Proportion of the population surviving to old age among males in 40 countries and territories.
The data represent the entire population for each region, except Scotland, where it represents only the civilian population. The colour scheme is as in Fig. 1b.


Extended Data Figure 4 Rate of change in survival since 1900 (or the earliest year for which data was available) to a given age as a function of that age in 40 countries and territories.
The rate of change is the slope of the line calculated by an exponential regression, that is, b in the equation yâ€‰=â€‰aâ€‰+â€‰bx, where x is age and y is the logarithm of the number of survivors to that age per 100,000. Including France, 90% (37/41) of the regions examined exhibited the pattern depicted in Fig. 1c.


Extended Data Figure 5 Age with the greatest increase in survival as a function of calendar year in 40 countries and territories.
For each year, the age with the greatest increase in survival over the past 100 years (or since the earliest year for which data was available), that is, the peak of a graph like that from Extended Data Fig. 4, was determined. Including France (Fig. 1d), a total of 82 data sets were considered (males and females in each region); we used linear regressions of segments of the data to look for evidence of plateaus. A data set was considered to be plateauing if one of the following criteria applied: the second half of the data had a negative slope; the first half of the data had a negative slope (as an increase in the second half would likely reflect a return to some equilibrium after being negatively perturbed); the first half of the data had a slope greater than that of the second half of the data; or the final 10% of the data had a slope less than that of the preceding 40%. In 88% (72/82) of the data sets, there was evidence of a plateau.


Extended Data Figure 6 The yearly maximum reported age at death from the GRG database (worldwide, 1972â€“2015).
The lines represent the functions of linear regressions.
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Natural constraints on human lifespan
We often hear that we are living longer. In fact, many of the historical gains in life expectancy are attributable to reductions in early-life mortality, although there is recent evidence for some decline in late-life mortality. In this paper, Jan Vijg and colleagues address the vexed question of whether there is a fundamental limit to human longevity. Their demographic analysis of life expectancy and maximum reported age at death supports the idea that human lifespan has a 'natural limit'. Improvements in survival with age tend to decline after age 100, and the age at death of the world's oldest person has not increased since the 1990s.
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