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DATA AND PERSPECTIVES

Is the Pace of Japanese
Mortality Decline
Converging Toward
International Trends?

JOHN R. WILMOTH

FROM THE END of World War II until recently, the pace and magnitude of
the Japanese mortality decline were unprecedented in human history.
Records in the years immediately after the war are incomplete, but an es-
timate of Japanese life expectancy at birth in 1947 is around 52 years (Nanjo
and Kobayashi 1985). Life expectancy at that time was about 67-69 years
in North America and the less war-ravaged parts of Western Europe. By
1951 Japan’s postwar recovery had begun, its statistical system had im-
proved, and life expectancy had risen to about 61 years.!

From 1951 until 1980, life expectancy rose at an average rate of about
five years per decade. As a result, male and female Japanese life expectan-
cies surpassed those of the traditional world leaders, including the Scandi-
navian countries, just prior to 1980.2 By 1996 female and male life expect-
ancies in Japan were 83.6 and 77.0, respectively, ahead of all other large
national populations. Japan’s closest competitors are now, for women,
France and Switzerland at 82 years and, for men, Sweden and Iceland at
76 and 77 years, respectively (Population Reference Bureau 1997).

Japan’s rapid rise to the top in matters of health and longevity offers
an unusual opportunity for reflection on the nature and especially the speed
of historical mortality change. Let us consider a few simple questions: Can
the pace of the postwar decline in Japanese mortality continue, or will
future gains come at a slower pace? Can we predict what the future rate of
improvement will be? Without pretending to foresee the future, in this
brief note I recapitulate an earlier argument, provide some updated sup-
porting evidence for that argument, and suggest some ideas for further
analyses of these questions.
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594 THE PACE OF JAPANESE MORTALITY DECLINE
Why expect convergence?

A major part of the Japanese mortality decline during the past 50 years
consisted of catching up with the traditional leaders in this area. Japan
came out of World War II with more national experience in matters of
public health and modern medicine than any country outside of Europe
and its diaspora. In fact, relative to its level of wealth and development in
the prewar period, Japan had been notably successful in improving the
physical wellbeing of its population (Johansson and Mosk 1987). Follow-
ing the war, Japan continued its tradition of borrowing generously from
Western science and technology and of successfully adapting these to local
conditions. The rise of life expectancy in postwar Japan was one aspect of its
emergence as an economic superpower during this period.

Now, however, Japan has entered uncharted territory in matters of
health and longevity. Today, other countries look to the Japanese for the
secrets of their success, and it is the Japanese who must push back the
frontier if they wish to remain at the head of the pack. As a late starter in
the process of mortality decline, Japan was able to make rapid progress by
borrowing from the experience and technology of other countries, but this
advantage necessarily diminished as the country reached the mortality level
of the early starters. Thus, it is intuitively plausible that the pace of Japa-
nese mortality decline should have slowed in recent decades to a level that
resembles the long-term pace of decline experienced by earlier world lead-
ers. We may refer to this process as “convergence.”

For sake of argument, let us define the “avant-garde country” at any
given point in history as that country whose overall level of mortality equals
the minimum achieved at that time by any national population.? For nearly
two decades, then, Japan has been the avant-garde country. In earlier pe-
riods, it was Sweden, Norway, the Netherlands, and so forth. Thus, to re-
phrase our earlier questions: Now that Japan has become the avant-garde
country, should we base our expectation of its future mortality trends
on past Japanese experience or on the experience of previous avant-
garde countries? Intuition suggests that future trends in Japanese mor-
tality should come to resemble those of the long-time leaders in this
field. A comparison of the mortality histories of Japan and Sweden con-
firms this expectation.

Figure 1, which presents age profiles of the average annual rate of
mortality decline in Japan for four time periods since 1951-55, shows that
over this period the pace of Japanese mortality decline at ages below 50
years has fallen substantially. At ages above 50 years, the pace of change
has been steadier.* Figure 2, on the other hand, demonstrates that the rate
of mortality decline in Sweden has been relatively stable across the age
range over this period. Taken together, these figures illustrate the unusual
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FIGURE 1 Age pattern of mortality decline during four time
periods: Japan, sexes combined, 1951-95
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intervals. On inaccuracies of reported age among the elderly see note 4.
SOURCE: Berkeley Mortality Database, http://demog.berkeley.edu/wilmoth/mortality.

nature of the Japanese mortality decline. Whereas the rise of life expect-
ancy in most other developed countries can be separated into an early phase
characterized by very rapid reductions in infectious diseases at younger
ages (Omran 1971) and a more recent phase characterized by an accelerat-
ing decline in death rates among the elderly (Kannisto 1994; Kannisto et
al. 1994), these two sets of changes occurred almost simultaneously in Ja-
pan (Horiuchi and Wilmoth 1998). The temporal proximity of these two
health transitions produced the unprecedented, yet unsustainable, pace of
mortality decline in Japan during the early postwar period.

Prediction and confirmation

In a project begun in 1992, presented at a scientific conference in 1993,
and published in 1996, I made a series of mortality forecasts for Japan based
on four sets of assumptions (Wilmoth 1996). Here, let us consider only
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FIGURE 2 Age pattern of mortality decline during four time
periods: Sweden, sexes combined, 1951-95
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NOTE: See note to Figure 1.
SOURCE: Berkeley Mortality Database, http://demog.berkeley.edu/wilmoth/mortality.

two of the four scenarios explored in the previous work. The first scenario
was a simple extrapolation of Japanese trends from 1951 to 1990, based
on a technique proposed by Lee and Carter (1992). In other words, the
first scenario contained the implicit assumption that the pace of Japanese
mortality decline during 1951-90 would continue in future years.

The second scenario was based on the idea that Japanese mortality
trends should be converging toward those of the avant-garde country. Swe-
den was used as a proxy for the avant-garde country, and the trend of
Japanese mortality decline was forced immediately (after 1990) onto the
extrapolated Swedish trend. In this scenario Japan retains its advantage
over Sweden as of 1990, so that forecasts of life expectancy for the two
countries rise nearly in parallel.” Forecasts of Japanese life expectancy at
birth for the two scenarios are shown in Figure 3, along with actual and
extrapolated trends for Sweden.®

What has happened since 1990? Mortality data for Japan are now
available through 1996. Figure 4 again compares the first and second sce-
nario-based forecasts for Japan. The additional lines in this graph show
confidence intervals, computed by the Lee—Carter method, for the first sce-
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FIGURE 3 Life expectancy trends and forecasts (baseline = 1990):
Japan and Sweden, sexes combined, 1951-2030
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NOTE: Scenario I for Japan and the forecast for Sweden are synthetic extrapolations using the Lee-Carter
method with data during 1951-90 for Japan and 1960-90 for Sweden. Scenario II forces the Japanese trend
after 1990 onto the Swedish trend (see note 5).

SOURCE: Wilmoth (1996).

nario. As noted in an earlier publication, the prediction for the second sce-
nario falls outside the confidence intervals for the first scenario after about
nine years (Wilmoth 1996: 275). Now, with six more years of data, it is
notable that the observed trend has been closer to the second scenario,
which was based on the notion of an avant-garde country, than to a simple
extrapolation of Japanese postwar trends prior to 1990. Although observed
life expectancies for 1991-96 are still within the confidence bands for the
first scenario, they are consistently below the trend line for that extrapola-
tion. While firm conclusions are not possible based on only six data points,
the trend in Japanese life expectancy since 1990 seems to be following the
prediction of the second scenario quite closely. Thus, the pace of Japanese
mortality decline has not only slowed in recent decades but has also been
converging with international trends.

Ideas for further analysis

It is debatable whether the results described here are truly provocative, or
whether they merely confirm our expectations based on common sense.
Perhaps no one would in fact have suggested that social and biological



598 THE PACE OF JAPANESE MORTALITY DECLINE

FIGURE 4 Life expectancy trends and forecasts (baseline = 1990):
Japan, sexes combined, 1951-2030
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NOTE: Both forecasts were prepared using data through 1990 (see note to Figure 3).
SOURCES: Wilmoth (1996); Berkeley Mortality Database, http://demog.berkeley.edu/wilmoth/mortality.

progress in Japan could maintain its exceptionally rapid pace once the coun-
try became a world leader in many domains. In any event, it is reassuring
to observe that reality accords well with our expectations.

A deeper aspect of these observations may be the notion of a hypo-
thetical avant-garde country, which defines the limits of progress along
one dimension (average longevity) at any point in time. The national avant-
garde of longevity was found in Europe (and perhaps occasionally in North
America) over many decades (perhaps centuries) prior to 1980. Its migra-
tion to Japan and thus East Asia was a momentous event in human his-
tory, since life expectancy at birth is perhaps the best single indicator of
the overall wellbeing of a population.

The notion of an avant-garde country has importance as well for the
theory of mortality forecasting. Whereas the rate of progress in a single
country may vary and exhibit sharp changes at particular moments in his-
tory, trends for the avant-garde country have been steadier. In preparing mor-
tality forecasts for a given country, the extrapolated trend for the avant-garde
country should form the basis for a long-term “high” scenario in terms of
life expectancy. In other words, the most optimistic expectation for any coun-
try should be based on a projection of trends for the avant-garde country.
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For these and other purposes, a useful empirical investigation would
be to trace out in detail the historical characteristics of the avant-garde
country. The geographic movement of the country bearing this designa-
tion would provide a uniquely synthetic view of the history of social and
technological progress. Its temporal dimension would perhaps support the
contention that the pace of change at the forefront of this progress has
been remarkably steady over a period of at least one and perhaps two or
more centuries. It would also be instructive to reflect upon the nature of
those changing features of the mortality regime associated with the emer-
gence of new world leaders at different moments in history, as was done
by Yanagishita and Guralnik (1988) in their study of how and why Japa-
nese mortality fell below Swedish levels. The final piece of this puzzle would
be a comprehensive analysis of the causal relationships linking trends in
longevity to broader social and technological changes at the time of these

historic shifts.

Notes

This research was supported by a grant from
the National Institute on Aging (RO1-
AG11552). The author acknowledges the help-
ful suggestions of Shiro Horiuchi and Ronald
Lee on a previous draft. Please send comments
via email to jrw@demog.berkeley.edu.

1 Detailed mortality data for Japan dur-
ing 1951-96 are available through the Ber-
keley Mortality Database, located at http://
demog.berkeley.edu/wilmoth/mortality.

2 Male life expectancy in Japan sur-
passed Swedish levels in 1977. Japanese
women first had a higher life expectancy
than their Swedish counterparts in 1979, fell
below Swedish levels in 1980, then moved
and stayed ahead beginning in 1981.

3 As used here, the overall level of mor-
tality refers to life expectancy at birth. A
more complicated notion of an avant-garde
country might be based on minimum levels
of age- and/or cause-specific mortality.

4 Inaccuracies of reported age among
the elderly are known to affect adversely the
quality of Japanese vital data until perhaps
as late as 1970 (Wilmoth and Lundstrém
1996). It is likely, therefore, that the appar-

ent increase in mortality rates at advanced
ages during the interval from 1951-55
through 1961-65, as shown in Figure 1, is an
artifact of erroneous data.

5 By design, the extrapolated trends for
Sweden and Scenario II for Japan are exactly
parallel in terms of the time parameter of the
Lee—Carter model, but only close to parallel
in terms of life expectancy at birth. This pa-
rameter follows trends in the logarithm of
mortality rates and is thus the basis for extrapo-
lation in the Lee-Carter projection technique.
Although the trend in Swedish death rates
has been stable over a much longer period,
the projections for Sweden used in Scenario
II were based on data for 1960-90 only (be-
cause they were the only detailed mortality
data for Sweden available to the author at
the time the original projections were made).

6 In their previously published form,
these forecasts were made separately for
women and men. Here, forecasts based on
identical methods are presented for both
sexes combined, since results for the two
sexes do not differ with regard to features
now under discussion.
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