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Abstract. Data on the maximum age at death and other indicators of extreme longevity are assembled 

for five countries (Sweden, England & Wales, France, Japan, and the United States) over various 

time periods. The raw data are shown in both graphical and tabular formats. Two types of measures 

are presented: the extreme ages at death reported for a given year (i.e., the maximum, second, third, 

and fourth highest), and the upper percentiles of the age distribution of deaths by year. The analysis 
demonstrates that the upper tail of the age distribution of deaths has moved steadily higher over a 

period of at least 130 years in Sweden. Similar trends are observed (over shorter time periods) for 

other countries, although in many cases it is argued that the raw data are flawed due to misstatement 

(in particular, exaggeration) of age at death. 

Wilmoth, J. R. and Lundstr?m, H., 1995. Long?vit? extr?me dans cinq pays. Pr?sentation des ten 

dances avec une attention sp?ciale accord?e ? la qualit? des donn?es. European Journal of Popula 
tion/Revue Europ?enne de D?mographie 12: 63-93, 1996. 

R?sum?. Des donn?es sur l'?ge maximum au d?c?s et sur d'autres indicateurs de long?vit? extr?me 

sont rassembl?es ici pour cinq pays (Su?de, Angleterre et Pays de Galles, France, Japon et Etats 

Unis) et sur diverses p?riodes. Les donn?es brutes sont pr?sent?es ? la fois de fa?on graphique et 

sous forme de tableaux. Deux types de mesures sont pr?sent?s: les ?ges extr?mes au d?c?s pour une 

ann?e donn?e (c'est-?-dire le maximum et les trois autres ?ges successifs), et les centiles sup?rieurs 
de la distribution des d?c?s par ann?e. L'analyse montre que l'extr?m? sup?rieure de la distribution 

des ?ges au d?c?s a cr? de fa?on r?guli?re sur une p?riode d'au moins 130 ann?es en Su?de. Des 

tendances similaires sont observ?es (sur de plus courtes p?riodes) pour les autres pays, bien que dans 

de nombreux cas on puisse montrer que les donn?es brutes sont imparfaites du fait d'une d?claration 

incorrecte (en particulier d'une exag?ration) de l'?ge au d?c?s. 

1. Introduction 

Although reports of extreme longevity in humans are commonplace, informed 

observers have often questioned their validity. According to Norris McWirter, 

founding editor of The Guinness Book of Records, "few subjects have been so 

obscured by deceit and falsehood" (personal communication, 6/4/94). Indeed, ours 
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is not the first generation of scholars to scrutinize claims of exceptional longevity 
and to raise questions about their accuracy. An early example is contained in the 

writings of Saint Augustine, who attempted to reconcile inconsistencies in the age 
of Methuselah recorded in the sacred texts of different religious traditions {The City 

of God, Book XV). In the last century, William J. Thorns, an English actuary and 

deputy librarian for the House of Lords, conducted a very thorough investigation 
into several well-known claims of exceptional longevity and found most of them 

to be fictitious (Thorns 1873). In the present century, reports of extreme longevity 
in the Caucasus region of Georgia, in the former Soviet Union, have been widely 

disputed (Medvedev, 1974; Bennett and Garson, 1986). Thorson (1995) reviews 

the best-known fraudulent claims of super-longevity and discusses the inaccuracy 
that still characterizes some recent reports of extreme longevity in the United States 

and elsewhere. 

These inaccuracies are generally attributed to 'age exaggeration', a phenomenon 
well known to demographers and other experts, even though its causes are under 

stood only by a collection of anecdotes. In some cases, the error may be due to 

the forgetfulness that regrettably affects so many elderly persons; in other cases, 

however, the error may be deliberate. The celebrity of extreme old age almost 

certainly provides the primary inducement for falsification. Inaccuracies may pro 
liferate with the benefit of documentary 'proof in some instances. For example, a 

person may assume the identity of an elder sibling aided by the laziness of their 

parents and some government authorities, who have been known to use the same 

record of birth registration for more than one child, especially if the first child 

died in infancy or early childhood. The motivations to alter age or identity later in 

life, perhaps abetted by the inaccuracy, incompleteness, or ambiguity of the official 

statistical system, appear to be numerous. Age or identity may be altered to avoid 

military service, to enjoy an early retirement with full benefits, to facilitate migra 
tion, to evade government authorities, to accelerate the transition to adulthood (for 

example, underage adolescents who wish to marry or enter the work force), or for 

any number of other reasons. 

Whatever its origin, however, age exaggeration frustrates our attempts to extract 

information about extreme longevity from official data sources. It is well known 

that age exaggeration results in an underestimation of mortality levels at advanced 

ages (Coale and Kisker, 1990). Thus, improvements in the accuracy of the raw 

data over time tend to mask an actual reduction in mortality rates or an increase 

in other measures of survivorship. In part because of these difficulties, important 
scientific questions have remained unanswered. For example, has the upper tail of 

the human age distribution been increasing, or is it bounded by some biological 
limit to the human life span? 

While the general phenomenon of population ageing is widely recognized, it is 

less well accepted that the maximum observed human life span has been increasing. 
In a widely cited article, Fries contended that "adequate data on the number of 

centenarians have been available in England since 1837; over this time, despite a 
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great change in average life expectancy, there has been no detectable change in the 

number of people living longer than 100 years or in the maximum age of persons 

dying in a given year" (Fries, 1980: 130). One decade later, in an article published 
in Science, Olshansky and his colleagues argued that "[r]ecent mortality declines 

for older age groups have not been accompanied by a commensurate extension of 

the tail end of the age distribution or an increase in the age of the verified longest 
lived individual. Thus, it would appear that a biological limit to life is operating" 

(Olshansky e? ai, 1990: 639). 
Judging from these two articles, the relevance of trends in extreme longevity 

to the debate about life extension has been widely recognized. Fries argued that 

his hypothesis about the compression of human mortality, seen in the progressive 

rectangularization of the survival curve, was supported in part by his assertion 

cited above. The quotation from Olshansky et al. (1990) also demonstrates that 

trends in the extreme upper tail of the age distribution of deaths have been taken 

as corroborating evidence for a 'limited life span hypothesis'. In this paper, we 

refute the empirical claim that observed trends in the extreme upper tail of the 

human age distribution are not rising. To the contrary, we show that raw trends in 

extreme longevity (by two different measures) have been rising steadily at least 

during recent decades and probably for more than a century. 
In order to make our case, we must first examine carefully the quality of the 

raw data. Some of the recorded trends actually decrease with time, so a major 
task of this paper is to make a plausible case for dismissing them as spurious 

- 

the result of improvements in the accuracy of age reporting rather than a genuine 
decrease in extreme longevity. We present data on extreme longevity as reported 
in the official mortality statistics of five industrialized countries: Sweden, England 

& Wales, France, Japan, and the United States. We also report on what we have 

been able to learn about the history of these statistical systems and how that may 
affect the reliability of raw data on extreme longevity. 

Our analysis is limited to simple graphical and tabular presentations of the data. 

More sophisticated statistical studies are certainly possible (for example, see Gum 

bel, 1937, 1958). We show here, however, that even very simple presentations can 

highlight fundamental trends in extreme longevity and provide a useful assessment 

of data quality as well. 

The present inquiry has several purposes. First, we believe that these data are 

fundamentally interesting and merit presentation in a raw form. The trend in the 

maximum age at death is a critical aspect of the history of human longevity, and we 

know of no other published source that assembles the kind of material presented 
here in a convenient form. Second, the trends examined in this paper address a 

critical aspect of the debate regarding limits to the human life span. While we do 

not pretend to bring this debate to resolution with this article, we do provide some 

key pieces of information that should inform the discussion. Third, although the 

analysis of oldest-old mortality trends is plagued by the biases of age misreporting, 
the quality of data for individual countries has tended to improve over time. An 
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informed debate about trends in mortality at the oldest ages requires a detailed 

knowledge about the timing of improvements in national statistical systems, and 

the methods and findings presented here are an important contribution in this 

regard. 
The paper begins with an overview of our data sources and methods of presen 

tation. We then examine the situation of each country individually and propose a 

ranking of the 5 countries with respect to the quality of mortality data at advanced 

ages. We conclude with some remarks on the implications of these results for the 

current debate about life extension. 

2. Data sources 

For Sweden, complete death counts by age and sex have been assembled for the 

period from 1861 to 1990. In addition, we collected the four highest reported ages 
at death (men and women separately) for each year during 1851-1860. These 

numbers were assembled from published sources and other official records (see 

Appendix), and show no obvious signs of errors or inconsistencies after 1861. This 

absence of errors is not surprising, however, given the history of demographic data 

collection in Sweden. 

The accuracy of Swedish demographic statistics over such a long period can 

be attributed to the presence of a stable population register. A decree in 1686 

prescribed that every parish in the country had to keep population registers. From 

then on, these population registers have been updated continuously and exist in a 

similar form even today. These registers also serve as the base for the collection of 

population statistics, which started in 1749. All detailed information in the national 

population statistics, including age, has been drawn from the population register. 
With the founding of the National Central Bureau of Statistics in 1860 (Statis 

tiska Centralbyr?n, more recently known in English as 'Statistics Sweden'), a 

careful annual check of all register information became standard practice. Any 
inconsistencies were reported to the registrar for correction. This check was made 

possible because copies of the parish registers had to be sent to Statistics Sweden 

each year. All vital events were available on an individual level, thus facilitating 

any number of checks on the accuracy of the parish registers. During every census 

year, an extra-careful check was made of all persons aged 100 years or older. If 

any inconsistencies were found, the registrar was contacted, and the error was 

corrected. 

In official publications we have found no mention of errors in the registered 
time of birth and death. If both of these are accurate, then the calculated age at death 

should be correct as well. The only error mentioned in official publications refers 

to old people who were no longer living in the parish, indicating that they had left 

at some point but that the migration was not properly registered. This movement 

resulted in a temporary error in population size for the parish of out-migration 
until the error was noticed and corrected. In rare cases the error was not noticed 
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for quite some time. Normally, when a person was registered as an out-migrant, 
he was issued a special certificate to be shown in the parish of in-migration. This 

certificate stated, among other things, the person's date of birth and civil status. 

If in doubt, the clergy could of course contact the parish of origin to check the 
facts. 

In addition to the yearly checks by Statistics Sweden and the more intensive 

checks at the time of each census, a final verification of the age at death was the 

annual publication of lists of persons dying at age 100 or older, which began in 

1911. These lists were very detailed and included the person's name, occupation, 
time and place of birth and death, and so forth. After 1969, however, Statistics 

Sweden stopped publication of these lists due to concerns about privacy. In any 

event, the introduction of the personal identity number in 1947 made errors in 

reported age virtually impossible, so it is no longer necessary to verify age at 

death. 

The population register in Sweden is thus thought to be complete and highly 
accurate since at least 1861. Register information is probably most reliable for the 

elderly, who are very likely to be long-time residents of the country. In maintaining 
a population register, the most serious problem is keeping track of people when 

they move. For this reason, errors in the Swedish population register affect mostly 
the estimates of population size and numbers of migrants, but not the age at death. 

Cohort survival techniques have shown a very good agreement between official 

population size, registered deaths, and migration for ages 50 and over during the 

period from 1895 to 1990. For the more mobile ages below 50 years, some errors 

are apparent, but usually there is still a very good agreement between official and 

estimated population size. 

For England & Wales, the numbers of deaths registered at each year of age 
have been published since 1911 (see Appendix). Thatcher (1992) discusses the 

reliability of the data and the various tests that have been applied. In particular, 
deaths registered at age 110 and over have received special attention. Before 1969 

there were only a few such cases, but there were doubts about their reliability. From 

1969 to the present, the Office of Population Censuses and Surveys has searched 

for the birth records corresponding to each reported death at age 110 and over in 

order to verify the reported age at death. Since 1970, data are available showing 

(a) the total numbers of deaths which were registered in the combined age group 
110 and over; and (b) the exact dates of birth and death of each individual case 

that was successfully verified. For the purpose of the present paper, we have used 

only the verified cases at age 110 and over and, following Thatcher, have omitted 

four cases that were reported before the verification test began (see Appendix). 
Of course, there were cases where the verification checks could not be made (for 

example, for persons who were not born in England & Wales or whose place of 

birth was not recorded), and it is always possible that some of the unverified cases, 

omitted from our analysis, may have been genuine. 
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Data for France cover the period 1903-1990 and were collected from a com 

bination of published sources (see Appendix) and handwritten records main 

tained by Paul Vincent and Fran?oise Depoid of the Institut national d'?tudes 

d?mographiques (INED), and Solange H?mery of the Institut national de la statis 

tique et des ?tudes ?conomiques (INSEE). They have been studied in two classic 

works that measured mortality rates among the oldest-old (Vincent, 1951; Depoid, 

1973). Since Vincent and Depoid used these numbers in their own studies, we may 

safely assume that their handwritten records (pertaining to deaths at ages above 

100 years) were meticulously maintained. Nevertheless, we know of no systematic 

attempts to check extreme reported ages at death in France against birth records or 

some other source. 

Japanese data for the period 1950-1990 have been taken entirely from pub 
lished vital statistics volumes (see Appendix). Like in France, cases of exceptional 

longevity have not been subjected to methodical verification by the responsible 

government agencies. One Japanese scholar has investigated the accuracy of a 

handful of the most extreme cases and contends that age at death has been misre 

ported in several instances, even in very recent years (Matsuzaki, 1988). 
For the United States, data on extreme ages at death from 1955 through 1990 

were obtained from vital statistics publications (see Appendix). Several authors 

have raised questions about the quality of these data, based on comparisons with 

census or social security data (Coale and Kisker, 1990; Kestenbaum, 1992). We may 
note that it is difficult to check the accuracy of U.S. mortality data at extreme ages 

against birth records, however, since the vital registration system in that country 
has been complete only since 1933. 

3. Methods of presentation 

Figures 1-3 present yearly time series of the maximum reported age at death for the 

time periods available in the various countries. (The data depicted in Figs. 1-3 are 

also presented in Tables I?III.) Separate series for men and women are compared 
in each individual graph. Figure 1 shows the complete series of Swedish data since 

1851. Figure 2 permits a comparison of the trend (since 1903 when available) in 

the reported maximum age at death in Sweden, England & Wales, France, and 

Japan. 

Data on the maximum age at death in the United States are presented separately 

(in Fig. 3), since the y-axes are on a very different scale than for the other four 

countries. These records contain an open age category (125+) beginning in 1977, 

which accounts for the plateau or upper boundary observed from that date onward. 

If we obtained exact age reports during this time period from computer tabulations, 

this plateau might well disappear. The value of such an effort would be minimal, 

however, given the questionable accuracy of the raw data: it is unlikely that any 

reported death in this age range is genuine. 
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Fig. 1. Maximum reported age at death in Sweden by sex, 1851-1990. 

A plateau in the maximum reported age at death is also apparent in Fig. 2 

for France, where statistical records contained an age 109+ category from 1968 

through 1987. It is impossible to recover the actual reported ages at death in this 

age range during this time period without returning to the original records at the 

level of individual French communes. Nonetheless, we may safely assume that the 

maximum reported age at death was above 109 (especially for women) in France 

during some of these years, and thus that the trends should rise in a more regular 
fashion than what appears in this graph. 

Two other means of analyzing trends in the distribution of deaths at very high 

ages are shown in Figs. 4 and 5. For each country, Figs. 4a through 4d compare 
the trend in the maximum reported age at death with the trend in the second, third, 

and fourth highest ages. We refer to these four numbers collectively as 'extreme 

ages'. Similarly, Figs. 5a and 5b compare the trend in the maximum age with the 

trend in the 90th, 99th, and 99.9th percentiles of reported ages at death during 
each individual year, in relation to all deaths at ages 50 and above. Percentiles 

were calculated based on deaths at ages 50 and above, rather than deaths at all 

ages, because we wanted to eliminate the potentially large effect of trends in infant 

and childhood mortality. Linear interpolation was used for percentiles that fell 

(typically) between two exact ages. 

< 
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- 
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Fig. 2. Maximum reported age at death in four countries by sex during the 20th century. 

4. Interpretation of results 

Before examining these graphs more closely, it is useful to discuss some charac 

teristics of the behaviour of extreme ages and percentiles. Three general principles 

may guide our interpretation: 

a) both extreme ages and percentiles are affected by the level of mortality (lower 

mortality is associated, ceteris paribus, with higher extreme ages and per 

centiles); 

b) extreme ages, but not percentiles, are affected by the size of the population (a 

larger population is associated, ceteris paribus, with higher extreme ages on 

average); and 

c) percentiles, but not extreme ages, are affected by the population age distri 

bution (a younger age distribution is associated, ceteris paribus, with lower 

percentiles). 
For purpose of discussion, then, we may label extreme ages and percentiles as 

'dependent' variables, and mortality, population size, and the age distribution as 

'independent' variables. 
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Fig. 3. Maximum reported age at death in the United States by sex, 1955-1990. 

Trends in the three independent variables have moved mostly in the expected 
directions for the populations and time periods considered in this article. These 

'expected directions' are: declining mortality, increasing population size, and an 
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older age distribution. Furthermore, the typical direction of change in all three 

variables always favours a rise in the dependent variables. For example, the gen 
eral decline in mortality contributes to a gradual rise in both extreme ages and 

percentiles.1 Of course, the independent variables are subject to short-term varia 

tions resulting from wars, epidemics, and random fluctuations in the death rate, but 

at least for the cases considered here, these variations do not affect the overall pat 
tern of secular change. We note other, more important exceptions to these general 

patterns in later paragraphs. 
We may also distinguish between the direct and indirect effects of a changing 

mortality level. Decreasing mortality affects extreme ages directly since it raises 

the probability of survival to very high ages; in the typical situation where the 

mortality decline is more pronounced at younger ages, it also shifts the distribution 

of deaths upward. In addition, decreasing mortality affects extreme ages and per 
centiles indirectly, since it is usually associated with increasing population size and 

population ageing (at least over the long term). Because of the general direction of 

trends in the dependent variables, then, we anticipate a consistent secular increase 

in both extreme ages and percentiles. Any other non-random pattern of change 
that we observe in the dependent variables (for example, constant or decreasing 
extreme ages or percentiles) must indicate an abnormality. This abnormality may 
be attributed either to inaccuracies in the raw data or to unexpected violations of our 

assumptions about trends in the independent variables. Of course, the dependent 
variables are also affected by random variation, especially in the case of extreme 

ages, but this fact does not alter our expectations about long-term trends. 

With these principles and observations in mind, we now proceed to a discussion 

of these data for the individual countries. We have adopted an order of presentation 

that, we believe, places the 5 countries in descending order of data quality. 

4.1. Sweden 

The presentations of Swedish data in this paper seem to contain no suggestion 
of faulty data after 1861, even at very high ages. During 1851-1860, there were 

several reports of deaths at suspiciously high ages, as seen in Fig. 1. It is not 

surprising, however, that data quality would have improved around 1861, since, 
as noted, 'Statistics Sweden' was founded in 1860 and immediately began more 

extensive checks of population register information. If two lines are fitted (by 

ordinary least squares or another method) to the maximum ages during 1861-1990 

for men and women separately, the resulting slopes are nearly identical and indicate 

that the two trends are rising in parallel at a rate of about one year of age for every 
20 years of time. Figures 4a, 5a, and 5b show similar patterns of regularity in the 

other extreme ages and in the percentiles for the Swedish data. 

Because Sweden has by far the smallest population among the countries con 

sidered here, we should expect that the maximum age at death will be somewhat 

lower on average. This predicted difference is plainly evident in Fig. 2. Population 
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TABLE I. Maximum reported age at death: Sweden, 1851-1902 

Year Women Men Year Women Men 

1851 

1852 

1853 

1854 

1855 

1856 

1857 

1858 

1859 

1860 

1861 

1862 

1863 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

100 
105 

102 

97 

103 

102 

107 

104 

104 

110 

102 

100 

105 

101 

99 

102 

100 

102 

102 

102 

103 

103 

99 

100 

105 

100 

100 

101 

94 

108 

97 

97 

101 

97 

97 

100 

101 

98 

100 

102 

99 

100 

100 

98 

98 

100 

100 

101 

98 

98 

97 

99 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

105 

101 
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100 

104 

102 

100 

102 

103 

102 

100 

100 

106 

104 

105 

101 

101 

105 

103 

101 

104 

101 

104 

102 

103 

104 

101 

101 

101 

101 

102 

99 

99 

100 

99 

99 

101 

100 

98 

99 

102 

101 

100 

101 

100 

104 

100 

99 

101 

100 

99 

102 

size alone, however, is surely incapable of explaining the very large differences 

observed between Sweden and Japan (in particular, prior to 1970) or between Swe 

den and the United States. In these cases, the differences are undoubtedly due to 

exaggerated reports of age at death in Japan and the United States. 

The trend in the Swedish percentiles is somewhat puzzling, since they do not 

appear to rise, as expected, from around 1915 to 1960. It is easily verified, however, 
that the anomalous percentile trend is mirrored by the trend in population ageing. 

Figure 6 shows that the population aged 80 and above, as a percent of the population 

aged 50 and over, rose rapidly after 1880 but then held constant or decreased slightly 
from around 1910 until 1960. It seems likely that this unusual pattern of population 

ageing was caused primarily by the mass emigration of the late 19th century, which 

were highly selective for younger ages (Hofsten and Lundstr?m, 1976). Thus, a 

slightly downward trend in population ageing, combined with a moderate adult 

mortality decline, accounts for the nearly stagnant trend in the Swedish percentiles 
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TABLE II. Maximum reported age at death in 5 countries: Men, 1903-1990 

Year Sweden England & Wales France Japan U.S. whites U.S. non-whites 

1903 100 - 104 - - 

1904 100 - 103 

1905 100 - 105 - - 

1906 101 - 106 

1907 104 - 104 - - 

1908 105 
- 107 - - 

1909 102 - 107 - - 

1910 101 - 107 - - 

1911 100 104 104 - - 

1912 100 104 106 - - 

1913 103 105 104 

1914 102 105 107 

1915 102 107 102 - - 

1916 100 104 113 - - 

1917 102 103 104 

1918 100 103 115 - - 

1919 102 106 104 - - 

1920 101 105 104 

1921 101 105 104 

1922 102 106 103 - - 

1923 101 105 103 - - 

1924 103 106 103 - - 

1925 105 106 103 

1926 104 105 104 - - 

1927 105 105 101 

1928 104 101 103 

1929 102 107 103 - - 

1930 102 106 103 

1931 105 104 103 - - 

1932 102 103 103 - - 

1933 103 104 102 - - 

1934 103 104 100 - - 

1935 106 105 102 

1936 103 105 104 

1937 105 104 103 - - 

1938 103 107 102 

1939 103 102 102 

1940 103 105 103 

1941 101 104 104 

1942 106 107 102 

1943 101 108 102 

1944 105 109 103 

1945 104 105 104 

1946 102 105 105 
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TABLE IL (continued) 

Year Sweden England & Wales France Japan U.S. whites U.S. non-whites 

1947 104 106 102 

1948 102 103 102 

1949 103 104 102 

1950 105 102 103 105 

1951 103 104 106 116 - 

1952 102 105 106 103 

1953 103 106 105 105 

1954 106 105 109 105 

1955 103 105 106 106 117 122 

1956 103 105 105 106 120 125 

1957 102 105 106 109 114 117 

1958 104 104 103 105 127 127 

1959 104 103 106 108 117 128 

1960 103 103 109 107 118 122 

1961 103 104 104 104 116 125 

1962 103 104 103 105 119 121 

1963 104 106 105 104 117 122 

1964 104 106 105 102 114 118 

1965 105 104 106 104 115 117 

1966 104 106 105 104 122 120 
1967 105 104 106 105 115 121 

1968 105 111 104 103 114 125 

1969 101 106 105 104 116 125 

1970 104 105 108 106 114 125 

1971 105 106 106 105 115 125 
1972 106 105 105 108 116 113 

1973 106 109 106 107 113 125 

1974 104 105 107 105 113 117 

1975 105 107 106 107 114 117 

1976 105 106 108 108 124 125 
1977 104 106 108 105 114 125 

1978 107 107 107 108 122 118 

1979 107 106 109 110 115 125 

1980 105 106 107 108 113 122 

1981 103 107 108 104 116 125 

1982 105 107 106 109 123 125 
1983 106 108 106 107 120 125 

1984 105 108 106 106 117 125 

1985 103 106 108 108 111 119 

1986 106 107 107 120 119 120 

1987 105 108 107 111 115 117 

1988 107 109 114 108 118 120 

1989 106 109 114 106 115 123 

1990 106 112 110 110 115 119 



76 JOHN R. WILMOTH AND HANS LUNDSTR?M 

TABLE III. Maximum reported age at death in 5 countries: Women, 1903-1990 

Year Sweden England & Wales France Japan U.S. whites U.S. non-whites 

1903 99 - 104 

1904 102 - 104 

1905 102 - 105 - - 

1906 106 - 106 - - 

1907 103 - 107 - - 

1908 102 - 107 - - 

1909 101 - 109 - - 

1910 102 - 106 - - 

1911 102 108 106 

1912 106 106 107 - - 

1913 105 103 106 - - 

1914 103 107 108 - - 

1915 106 105 104 - - 

1916 101 106 105 - - 

1917 104 106 106 - - 

1918 105 106 105 - - 

1919 104 106 105 - - 

1920 103 106 104 

1921 103 105 104 - - 

1922 104 106 104 

1923 102 107 104 

1924 103 107 103 - - 

1925 103 105 103 - - 

1926 105 106 104 - - 

1927 103 106 103 

1928 104 105 104 - - 

1929 102 107 103 - - 

1930 105 106 104 

1931 104 108 104 - - 

1932 104 106 104 - - 

1933 105 108 103 - - 

1934 103 105 102 - - 

1935 105 109 104 - - 

1936 103 108 104 - - 

1937 105 105 104 

1938 104 108 104 - - 

1939 105 108 104 - - 

1940 105 108 103 

1941 106 108 104 - - 

1942 104 108 104 - - 

1943 103 106 105 - - 

1944 105 105 104 

1945 105 106 111 - - 

1946 105 108 107 - - 
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TABLE III. (continued) 

Year Sweden England & Wales France Japan U.S. whites U.S. non-whites 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

107 
105 

103 

105 

103 

107 

104 

104 

103 

107 

104 

104 

105 

106 

107 

104 

109 

106 

104 

104 

105 

106 

107 

105 

104 

106 

106 

105 

109 

105 

108 

107 

106 

105 

109 

109 

107 

108 

108 

111 

107 

107 

108 

108 

108 
107 

106 

107 

109 

107 

108 

107 

108 

107 

106 

107 

109 

105 

106 

107 

108 

108 

109 

107 

109 

108 

109 

111 

109 

109 
112 

109 

111 

109 

107 

111 

110 

111 

110 

112 

109 

110 

110 

109 

114 

110 

111 

111 

103 
103 

107 

107 

107 

107 

107 

105 

106 

107 

106 

107 

106 

107 

106 

108 

107 

108 

107 

106 

108 

108 

109 

108 

108 

109 
108 

109 

108 

109 

108 

109 

109 

107 

108 

109 

109 

109 

109 

108 

109 

114 

114 

116 

124 

111 

118 

112 

107 

109 

112 

113 

109 

104 

105 

105 

107 

109 

118 

106 

110 

106 

105 

104 

116 

107 

105 
107 

110 

112 

113 

108 

107 

109 

109 

107 

110 

109 

110 

109 

111 

110 

109 

110 

113 

130 

118 

116 

127 

123 

130 

119 

120 

118 

116 

115 

118 

113 

125 

116 

114 

118 

116 

123 

115 

113 

121 

124 

118 

125 

121 

123 

115 

125 

114 

113 

120 

117 

125 

116 

122 

122 

136 

135 

127 

124 

128 

128 

117 

122 

130 

121 

125 

117 

125 

125 

121 

120 

124 

125 

125 

123 

125 

125 

124 

124 

122 

125 

125 

121 

122 

125 

121 

124 

123 

121 

124 
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Fig. 4a. Extreme reported ages at death in Sweden, 1861-1990. 

during 1915-1960. Without the effects of migration on the age structure, it seems 

likely that these percentiles would have risen in a consistent fashion during the 

entire period from 1861 to 1990. 

In the discussion that follows, we take observed Swedish patterns of extreme 

ages and percentiles as standards against which to judge the quality of data in 

the other four countries. The justification for using the Swedish data in this way is 

twofold: first, we know from previous studies and from knowledge of the statistical 

system in Sweden that the data are likely to be highly accurate; second, the trends 

that we document in this paper for Sweden are mostly consistent with our theoretical 

expectations, as explained earlier. When actual Swedish trends deviate from what 

is expected, as in the case of the percentiles, the unexpected patterns appear to be 

neatly explained in terms of other components of population change. 
In making our evaluations, we will try to be sensitive to differences between 

countries that may occur as a result of differences in mortality levels, population 

size, or age structure. In several cases, we will argue that these other factors cannot 

plausibly explain the differences in the patterns we are studying, and thus, by 
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Fig. 4b. Extreme reported ages at death in England & Wales, 1911-1990. 

process of elimination, we will attribute the differences to errors in the data for the 

other countries. 

4.2. England & wales 

The data for England & Wales during 1911-1990 appear to be of very high quality, 
at least for women. Before 1950, the data for men contain rather convincing 
evidence of age exaggeration at the very highest ages, and perhaps at somewhat 

younger ages as well. In Fig. 4b, the extreme ages for women in England & Wales 

rise steadily, as expected. The greater distance between the highest percentile and 

the maximum age for women in England & Wales compared to Swedish women 

can be plausibly attributed to a larger population size (which, as noted earlier, tends 

to raise the maximum age but does not affect the percentiles). The percentiles rise 

in a regular fashion and are at a similar level to those for Sweden (during the same 

time periods), lending further support to the conclusion that there is little, if any, 
consistent distortion in the data for women in England & Wales. 
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Fig. 4c. Extreme reported ages at death in France, 1903-1990. 

The quality of data on extreme ages for men in England & Wales is somewhat 
more suspicious. From Fig. 4b, it is evident that the extreme ages for men follow 
a different pattern than for women. Instead of the steady increase (net of random 

fluctuations) observed for women, the trend in the extreme ages reported for men 

is flat or even slightly downward (in the case of the highest age) until around 

1950, when it too begins to move steadily upward. Clearly, these movements are 

contrary to expectations. It may be true that there was little or no reduction in 

mortality rates for men above age 80 during this time period (Thatcher, 1992). 

Nevertheless, a large increase in the size of the elderly population (Thatcher's 
estimates indicate that the male population aged 80 and over nearly quadrupled 
from 1911 to 1961) should have produced a steady increase in the extreme ages. 
The fact that the expected increase is not observed suggests that the reported age 
at death was regularly exaggerated at very advanced ages in the earlier part of 

this period, but that this pattern of exaggeration became less common with time, 

effectively disappearing by around 1950. 

From Fig. 2, it is apparent that there is a much larger difference between the 

male and female maximum age in England & Wales than in either Sweden or 
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Highest 2nd Highest 
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Fig. 4d. Extreme reported ages at death in Japan, 1950-1990. 

France since around 1950 (or in Japan since 1970, when the quality of Japanese 
data becomes more reliable, as discussed below). The wider gap in this situation 

probably reflects the larger male-female mortality differential in England & Wales 

than in the other countries considered here. For example, the sex difference in life 

expectancy at age 85 was 0.85 years in Sweden but 1.00 years in England & Wales 

during the 1970s. 

In Fig. 5, the percentile patterns for both women and men in England & Wales 

seem reasonably consistent with our expectations. It is worth noting, however, that 

the upper percentiles for men rise rather slowly, or not at all, prior to around 1950. 

These trends provide a weak suggestion of bias in the reported age at death for men 

around ages 95-100 in the earlier part of this time period, since our expectation is 

that these percentiles should rise steadily under the usual conditions (i.e., falling 

mortality accompanied by population ageing). A more thorough analysis of these 

trends based on formal demographic models might permit a more precise statement 

about the plausibility of these trends (see discussion in the conclusion), but such 

an analysis is beyond the scope of this paper. 
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Sweden, 1861-1990 England & Wales, 1911-1990 

1900 1920 1940 1960 1980 

Year 

France, 1903-1990 Japan, 1950-1990 

1900 1920 1940 1960 1980 

Year 

90th 99th 99.9th -maximum 

Fig. 5a. Percentiles of reported ages at death in four countries, women. Note: Each graph 
shows the 90th, 99th, and 99.9th percentiles based on deaths above age 50 only, plus the 

maximum age at death. 

In summary, it is almost certain that reported ages at death among men in 

England & Wales were biased upward at the very highest ages prior to 1950. There 

may have been a degree of age exaggeration at somewhat younger ages during this 

period as well, although the evidence we provide here is inconclusive. The data 

on age at death for women above age 80 in England & Wales appear quite reliable 

during the entire period from 1911 to 1990, even at the very highest ages. It is 

worth remembering, however, that suspicious and unverified cases have already 
been removed from these data (see Appendix). 

4.3. France 

The data on extreme longevity for both men and women in France are similar in 

many respects to those for men in England & Wales. Trends in extreme ages for both 

sexes in France tended to move downward from 1907 to 1920 and to hold steady 
from 1920 until 1945. Unless the data are erroneous, such trends could result only 
from an increase in mortality, a decrease in the size of the elderly population, or 
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Sweden, 1861-1990 England & Wales, 1911-1990 

^M-^?t:& 

France, 1903-1990 Japan, 1950-1990 

90th 99th 99.9th -maximum 

Fig. 5b. Percentiles of reported ages at death in four countries, men. Note: See note for Fig. 
5a. 

some combination of both. We know with a high degree of certainty that the elderly 

population was growing steadily during this period (population estimates indicate 

that the number of persons aged 80 and over in France increased gradually from 

about 375,000 in 1900 to around 520,000 in 1945). We may safely assume that the 

trend in death rates at advanced ages in France was flat or slightly downward prior to 

1945, or in any case that mortality rates at these ages did not increase substantially 

during these years (Vincent, 1951). By process of elimination, therefore, these 

observed trends provide almost certain evidence of consistent age exaggeration at 

the very highest ages in France during the first half of this century. This practice 
of age exaggeration apparently became less common with time and effectively 

disappeared around 1945. 

After 1945, trends in extreme ages at death for men and women in France are 

only slightly less regular than expected based on a comparison to data for Sweden 

and England & Wales. (One particular problem, due to the open category in French 

vital statistics for ages 109+ during 1968-1987, was noted earlier.) Deaths reported 
at ages 110 or above should be subjected to rigorous verification before they are 
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Fig. 6. Population aged 80 and above as a percent of population aged 50 and above in Sweden 

and France. 
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accepted as fact (Thorns, 1873), although it is only the trends in the two highest ages 
at death in France during this period that appear somewhat suspicious. Thus, if a 

mere handful of questionable cases were eliminated, the French data at extreme ages 
would appear completely plausible in the period after 1945 (excepting the effect 

of the 109+ age category).2 Indeed, we should note that the apparent superiority 
of the data from England & Wales compared to the French data during these years 
is due to the fact that such cases have already been eliminated from the former 

collection of reported ages at death (see earlier discussion). 
In Fig. 5, the percentile trends for France before 1945 may suggest a pattern 

of age exaggeration in the range of 80 to 100 years of age. During this period, 
the percentile trends for men in France do not rise in the expected fashion, while 

for women the increase is very slight. Similar to our comments concerning the 

percentiles for men in English & Wales, however, these trends should be regarded 
as suggestive though not conclusive. Figure 6 demonstrates that the age distribution 

for the population aged 50 and over in France was shifting upward at least since 

1930. It seems possible, therefore, that the observed percentile trends may have 

been affected by a diminishing pattern of age exaggeration, even at ages below 100 

years. After 1945, however, the percentiles rise in the expected fashion and thus 

provide no suggestion of consistent inaccuracies in the reported age at death. 

To summarize, French mortality data are clearly contaminated by exaggeration 
in the reported age at death above age 100, and possibly at lower ages as well, for 

both sexes prior to around 1945. After that date, the data appear quite plausible 

except for a handful of questionable cases at very advanced ages. A small number 

of erroneous age reports should not have a noticeable effect on the estimation of 

mortality trends at advanced ages using extinct cohort methods, although these 

methods, as presently conceived, cannot correct for a consistent pattern of age 

exaggeration over a broad age range. It seems possible that previous estimates of 

French mortality rates above age 80 or 90 for the period prior to 1945 may be biased 

downward, especially for males. Thus, the decline in mortality at these ages during 
this century may have been understated (Vincent, 1951; Depoid, 1973), although 
the present analysis is not conclusive in this regard. 

4.4. Japan 

For Japan, detailed data are available only from 1950 onwards, but during this 

period these data appear to be of somewhat inferior quality compared to the data 

for the three countries already considered. Above age 100 the quality of the Japanese 
data is particularly suspect. During the period from 1950 to around 1970, trends 

in the four highest reported ages at death are mostly downward or flat. For reasons 

discussed earlier, such patterns suggest that at least a handful of deaths were 

reported with mildly to grossly exaggerated ages almost every year during this 

period. After 1970, however, the four trends increase in a fairly regular fashion, 
with only occasional reports of suspiciously high ages at death. 
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The maximum age at death for Japanese men in 1986 (shown in Figs. 2 and 

4d) is 120 years. This data point corresponds to Shigechiyo Izumi, whose age 
at death is listed as the oldest ever in The Guinness Book of Records and has 

been cited frequently in the news media.3 The editors of Guinness claim to have 

undergone an extensive verification process to insure that this report was genuine 

(A. Roger Thatcher, pers. comm., 24/11/93; Norris McWirter, pers. comm., 6/4/94), 

although some Japanese scholars remain skeptical about its accuracy.4 Kannisto 

and Thatcher (1993) argue, based on the best available estimates of life table 

survival probabilities at very high ages, that the survival of even one man to such 

an advanced age is extremely unlikely.5 
The percentiles for Japan (Figs. 5a and 5b) are much lower than for the other 

countries considered here, especially during the early part of this period. This 

result is expected, however, since the Japanese population was much younger in 

the 1950s, and is still somewhat younger today, than most European populations. 
The fact that the percentiles rise in a regular fashion may indicate that age at death 

was reported accurately in the age range of 80 to 100 years even during the first 

decades of this period, although we cannot be certain. 

Particularly in the case of Japan, it is possible that the percentile trends shown 

here may reflect the overwhelming impact of rapid population aging, which might 
be so great as to mask an improvement in data quality. Again, a more formal 

demographic analysis might shed light on this issue but is beyond the scope of 

this paper. For the moment, it is accurate to state that we have found no reason to 

question the accuracy of the Japanese data on age at death in the range of 80 to 

100 years during 1950-1990, but we cannot attest fully to their reliability either. 

It seems likely that the data in this age range are highly accurate at least in the 

period after 1970, since the trends in extreme ages behave in the expected fashion 

after that date. The trends in the third and fourth highest ages at death, furthermore, 
are certainly not far from a plausible pattern even before 1970, lending additional 

support to the belief that the Japanese data from 1950 onwards may be quite 
accurate in the age range of 80 to 100 years. 

4.5. United States 

Our analysis of trends in extreme longevity for the United States is considerably 
more limited than for the other four countries discussed above. U.S. data are 

presented here mainly as an example of fictitious data. Figure 3 demonstrates that 

the trend in the maximum reported age at death has tended to move downward over 

time, not upward as observed in all cases where the data are generally believed 

to be accurate. This downward trend must be due to a mild improvement in data 

quality, although clearly, severe problems of age exaggeration remain. 

At present, we lack the necessary data to examine the other kinds of time series 

presented in this paper (i.e., extreme ages below the maximum, and percentiles). 
These methods might help in understanding the extent (across age and time) of age 
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exaggeration in U.S. mortality data, although this issue has already been addressed 

in some detail by various authors (Spencer, 1987; U.S. Bureau of the Census, 1987; 
Coale and Kisker, 1990; Kestenbaum, 1992). 

5. Conclusion 

The methods proposed in this paper offer the possibility of evaluating and com 

paring the quality of data on reported ages at death in various populations. It is 

fortunate that we have one national population, Sweden, where there are no iden 

tifiable distortions in data of this kind, at least since 1861. Partly by using Sweden 

as a standard, we have been able to reach some conclusions about the quality of 

mortality data at very high ages in several countries. We may summarize these 

conclusions as follows: 

a) Sweden, 1851-1990: After 1861, data on age at death show no signs of 

consistent error for either men or women. 

b) English & Wales, 1911-1990: For women, these data appear completely 

plausible during the entire period. For men, the data on age at death appear to 

be distorted by a degree of age exaggeration above age 95 or 100 during the 

period before 1950; after 1950, we find no reason to question their accuracy. 

c) France, 1903-1990: For both men and women, data on age at death appear to 

be distorted by age exaggeration at least above age 100 in the period before 

1945. The age range affected by this bias may extend as low as 80 or 90 years, 

especially for males. After 1945, the French data contain occasional reports of 

suspiciously high ages at death, of which only a tiny fraction can plausibly be 

accurate, but their overall quality during this period is apparently quite high. 

d) Japan, 1950-1990: There were at least a handful of deaths reported with mildly 
to grossly exaggerated ages every year before 1970 for both men and women. 

After 1970, these incidents appear to be much more rare and probably do not 

affect the accuracy of mortality estimates. We have found no reason to be 

suspicious of the quality of data at ages 80-100 during this entire time period. 

e) United States, 1955-1990: Our limited investigation confirms the widespread 
belief that grossly exaggerated ages at death have been commonplace in the 

United States during this period. 

Thus, for all of the countries considered here, except the United States, there 

appear to be fairly precise moments when the quality of reported age at death 

(at advanced ages) improved substantially. Ideally, we would like to be able to 

associate these improvements with specific changes in the data collection process 
that would explain why the improvements occurred. In the case of Sweden, for 

example, the improvement in data quality just after 1860 can be safely attributed to 

the founding of "Statistics Sweden" and to the additional verification procedures 
instituted at that time. For men in England & Wales, improvements in data quality 

were noted around 1950. Since birth registration in that country began in 1837, by 
1950 an accurate date at birth was known or at least theoretically available for all 
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life-long residents, a fact that may well explain the observed improvement in the 

accuracy of reported ages at death (A. Roger Thatcher, pers. comm., 24/11/93). 
In France, a similar improvement in data quality around 1945 may be due to an 

administrative change that was adopted at that time. Since 1945, deaths in France 

have been recorded in civil registers alongside information about the corresponding 

birth, if both events occurred in the same administrative area. As a result, the birth 

date of a deceased person was more likely to be recorded accurately on the death 

certificate, resulting in less misreporting of age at death (Jean-Claude Labat, pers. 

comm., 22/11/93). In Japan, where data quality apperently improved around 1970, 

there are two possible explanations: 1) vital registration in that country became 

significantly more computerized during the late 1960s, resulting at first in greater 
inaccuracies but later, perhaps, in improved data quality (Shigemi Kono, pers. 

comm., 19/11/93); and 2) in 1970, Japan's population register was exactly 100 

years old, so that although birth records for centenarians might still be lacking, 

register information recorded while they were young children was available. 

Beyond the comparison to Swedish data, our arguments about data quality 
have also been based on theoretical expectations about trends in extreme ages and 

percentiles. Under usual circumstances, we have argued, both sets of trends should 

move steadily upward over the long term. When these trends do not increase over a 

period of a few decades, as occurs in several instances in this paper, the accuracy of 

reported age in the raw data becomes suspicious. As demonstrated, however, there 

may be situations where theoretical expectations are violated for reasons other than 

bad data (for example, the percentile trends in Sweden during 1915-1960). 
Formal demographic and statistical models may be useful for analyzing these 

trends further, although they are beyond the scope of the current paper. For example, 
we know that trends in percentiles are a function of changes in mortality levels and 

in the population age distribution. Relatively robust measures of the population 

age distribution are available, such as the ratio of the population aged 80 and 

above to the population aged 50 and above based on census data. Furthermore, by 

comparison to other countries and younger age groups (where mortality levels can 

be more accurately determined), it may be possible to define a plausible range of 

mortality trends. By combining a robust estimate of the population age distribution 

with a set of assumptions about mortality change at advanced ages, it should be 

possible to calculate a plausible range of percentile trends. By comparison to the 

observed trends, it may be possible to make stronger statements about the extent 

of age misreporting than have been possible in this paper. Similar models and 

arguments could be constructed to analyze trends in the extreme ages. 
The goals of this paper have been to present these data both for the purpose of 

analyzing their accuracy and for the substantive interest of the raw data themselves. 

Some authors have claimed that in spite of large increases in life expectancy at 

birth, the maximum age at death has not been increasing, a claim that supposedly 
lends support to the notion that there is a fixed limit to the human life span (Fries, 

1980; Olshansky et al, 1990; but see also a critique of the literature on species 
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specific life spans in Chapter 4 of Gavrilov and Gavrilova, 1991). To the contrary, 
the data presented here demonstrate that the maximum age attained by humans has 

probably been increasing steadily for at least the past 130 years (although the pace 
of change is substantially less than for other measures of mortality, such as life 

expectancy). 
The regularity of this trend, well illustrated in the case of Swedish data, com 

bined with the knowledge that mortality was falling steadily in Sweden for about 
70 years prior to the earliest data presented here (thus, around 1780), leads us to 

believe that the maximum age at death has probably been increasing for a longer 

period than we can observe using accurate data. If, for the sake of argument, the 

nearly linear trend in the maximum age at death in Sweden during 1861-1990 is 

extrapolated backwards to 1780, the expected maximum age at death in that year 
would have been 96.8 years for women and 95.1 years for men. This calculation 

leads us to hypothesize that true centenarians may have been quite rare in the pre 
industrial period. In contrast, it is well documented that the number of centenarians 

has increased rapidly during the present century (Kannisto, 1988; Thatcher, 1981, 

1992). 
Thus, we know that the upper tail of the age distribution of deaths has been 

moving steadily higher for more than a century. If there are limits to human 

longevity, then they must be defined in a manner that takes this fact into account. It 

is important to note, however, that the upward trends in extreme ages documented 

here could be due in part to increases in the size of elderly cohorts, with or without 

accompanying declines in death rates at very high ages (say, above 100 years). In 

other words, this analysis does not resolve issues of whether death rates at very 

high ages have been declining, whether the life expectancy of centenarians has 

risen, or whether these sorts of changes should be anticipated in the future (see 
Kannisto et al, 1994). Nevertheless, although additional research is needed, we 

have established the important empirical fact that the upper limits of the human 

age (at death) distribution has been rising steadily during the past century or more 

and shows no sign thus far of possessing a fixed upper bound. 

Appendix 

A. Data sources 

A.l. Sweden 

a) Statistiska Centralbyr?n. Bidrag till Sveriges Officiela Statistik, A) Befolkn 

ingsstatistik, Stockholm, 1851-1900. 

b) Statistiska Centralbyr?n. Befolkningsr?relson, Stockholm, 1918-1960. 

c) Statistiska Centralbyr?n. Befolkningsf?r?ndringar, Stockholm, 1961-1990. 

Notes: The Statistiska Centralbyr?n is known in English as 'Statistics Sweden' 

or the 'National Central Bureau of Statistics'. Unpublished, handwritten tables 
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provided by Statistics Sweden were used for the period 1901-1917; these tables 

give death counts by age and year of birth. 

A.2. England & wales 

a) General Register Office. Annual Reports of the Registrar General, HMSO, 

London, 1911-1920. 

b) General Register Office. Registrar General's Statistical Review of England & 

Wales, HMSO, London, 1921-1973. 

c) Office of Population Censuses and Surveys. Mortality Statistics (DH1), HMSO, 
London, 1974-1990. 

Note: Published data before 1969 show death counts by single years of age for 

ages 0-99 only, with an open category for ages 100 and above. In 1969, this 

limit was increased by ten years, but an open category remained for ages 110 and 

over. More detailed tables of centenarian death counts during 1911-1968 have 

been published elsewhere (Humphrey, 1970; Thatcher, 1981). Thatcher (1992) 
also gives a complete list of confirmed deaths at age 110 or above, based on the 

verification procedures that began in 1969. For this article, we are analyzing data 

given to us by A. Roger Thatcher. Thus, we are using published data on deaths at 

ages up to 109 years, but only verified cases for ages 110 and above. Unverified 

or questionable cases of deaths reported at age 110 or over were eliminated before 

we began our analyses. Four cases were excluded from the data set even though 

they were recorded before explicit verification began in 1969, including two men 

reported as age 110 in 1961 and 1962, and two women reported as age 110 in 1966 

and 1969. 

A.3. France 

Institut national de la statistique et des ?tudes ?conomiques (INSEE), previ 

ously Statistique g?n?rale de la France (SGF). Statistique du mouvement de 

la population, Imprimerie Nationale, Paris, 1903-1990. 

Note: From 1946-1967, the published records pooled all deaths to those over 100 

years of age into a single category. Thus, the data on centenarian deaths used and 

presented in this paper for those years come from the handwritten records of P. 

Vincent, S. H?mery, and F. Depoid. 

A.4. Japan 

Statistics and Information Department, previously Division of Health and 

Welfare Statistics. Vital Statistics Japan, Ministry of Health and Welfare, 

Tokyo, 1950-1990. 
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A.5. United states 

National Center for Health Statistics. Vital Statistics of the United States, 

GPO, Washington, D.C., 1955-1990. 
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Notes 

1 
By 'general decline in mortality', we refer to the typical situation in which mortality decreases with 

time over the entire age range in an individual population, although with a larger relative decline at 

younger ages. An anonymous reviewer has pointed out that the same principle would not necessarily 

apply if we were comparing populations with different overall mortality levels but with age patterns 
of mortality that exhibit the 'crossover phenomenon'.For example, a black-white mortality crossover 

is observed in U.S. vital data (Mant?n et al. 1987), although it has been attributed to age misreporting 

by some authors (Coale and Kisker 1987; Preston el al. 1995). The issue of mortality crossovers, 

however, is irrelevant to the present discussion, since the statements made here refer to mortality 
trends (over time) for individual populations, which have never, to our knowledge, been characterized 

by genuine age crossovers. 
2 

It is worth mentioning the case of one Frenchwoman, Jeanne Louise Calment, who is still alive at the 

duly verified age of 120 years (Robine and Allard, 1995). The plausibility of this case was discussed 

at length by Kannisto and Thatcher (1993), when Calment was 118 years old. They concluded on 

the basis of a probalistic analysis that her reported age (at that time) was entirely plausible. We may 

note, however, that although one such case may be believable, it is still highly unlikely that the true 

maximum age at death for women in France should have been 114 or higher for three years in a row 

during 1988-1990 (see Table II), since reliable reports of death at these stages are extremely rare in 

Sweden or England & Wales, even in the most recent years. Similar comments apply to the maximum 

ages at death reported for men in these years. 3 
It is claimed that Izumi's age was 120 years and 237 days at the time of his death in 1986 (born 

29/6/1865, died 21/2/1986). Jeanne Calment (born 21/2/1875) attained this age on 16/10/95, when 
she became the undisputed longest-lived human ever. 
4 

In a brief report, published only in Japanese, Matsuzaki (1988) claims that Izumi was probably 
only 105 at the time of his death. It is possible that there was some confusion about Izumi's true date 

of birth. Reportedly, a common 19th-century practice in the region where he was born was to use the 

same population register information for two children of the same sex, in the case where the first of 

these two children died in infancy or childhood. Therein may lie the confusion regarding Izumi's true 

age, although in our opinion, Matsuzaki's argument does not really disprove that Izumi died at age 
120. Nevertheless, in these circumstances, the burden of proof must fall on those who would claim 
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that Izumi lived to age 120. Our inquiry to the founding editor of Guinness, Norris McWirter, who met 

Izumi in the early 1980s and appeared with him in a broadcast of the BBC television series, Record 
Breakers, failed to produce any convincing documentary evidence of Izumi's age. The only official 

evidence presented by McWirter was a letter from the Japanese Prime Minister's Office confirming 
Izumi's age based on the birth date recorded in the official family register. McWirter also referred 

to verbal statements by Izumi's physician that his date of birth had been consistently recorded in 

several Japanese censuses, although no documentary evidence was available in the Guinness archives 

to back up this claim. It is possible that the records obtained by Guinness at the time of their inquiry 
in the 1980s have been lost. In any case, it appears that no convincing documentary evidence of 

Izumi's purported exceptional longevity is now available, and several Japanese experts in this area 

have rejected the claim. Reportedly, the Izumi case was brought to the attention of the Guinness 

editors by a Japanese man named Kuroki, who later regretted that decision and wrote to Guinness to 

express his doubts about Izumi's age (Shiro Horiuchi, pers. comm., 14/2/95). 
5 

As noted earlier, in the case of Jeanne Calment of France, these authors concluded that the survival 

of one woman to age 118 was entirely plausible given the higher survival probabilities of women. 

Updating their analysis, we have found that a single observation of a woman aged 120 should be 

considered a rare, though not implausible, event. We concur, however, that survival of even one man 

to this age is so unlikely statistically that its authenticity is highly suspect. 
6 

The extrapolation in this case was based on a single OLS regression model, where the dependent 
variable was the observed maximum age at death for men and women during 1861-1990, and the 

independent variables were time (in years) and a male-female dummy. 7 
A similar hypothesis was put forth by Bernard Jeune (1994). The speculation that there were few or 

no pre-industrial centenarians first appeared in earlier drafts of this article and, almost simultaneously, 
in Jeune 's working paper. Subsequently, the topic was discussed at a conference held in Hindsgavl, 

Denmark, in September 1994, and is featured prominently in a recent edited volume (Jeune and 

Vaupel, in press). 
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