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Abstract
Objective: Our study aims to identify the major trends in mortality from cancer of the cervix uteri in Japan during a 50-year
period (1950-2000); and to consider the negative contribution of cancer of the cervix uteri to life expectancy.
Materials and Methods: The age specific rates for mortality of cervical cancer, were based on the data collected by Vital
Statistics of Japan. The contribution of cervical cancer to the overall change in life expectancy was calculated by the cause-
elimination life table.
Results: The mortality rates show a large variance during this 50-year period. The highest mortality rate was 3.74/100 000
in 2000, and the lowest mortality rate was 1.19/100 000 in 1950. The rate for 2000 was about 3 times higher than that for
1950. The high mortality rates occurred mainly in the elderly population during the period from 1950-2000. In addition, the
difference observed in cervical cancer death was thus found to affect life expectancy. The highest negative contribution was
0.08 year in 1960 and the lowest was 0.02 year in 1950.
Discussion: The mortality rates of cervical cancer in Japan showed a large difference during the period from 1950 to 2000.
This cancer had no negative effect on the prolongation in life expectancy in Japan.

Keywords: mortality, cancer, cervix uteri, life expectancy

Özet

Japonya'da Mortalite ile Serviks Kanseri Aras›ndaki ‹liflki
Amaç: Japonya'da 50 y›ll›k (1950-2000) dönemde servikal kansere ba¤l› mortalite s›kl›¤›n› ve yaflam süresine olan negatif
etkisini saptamak.
Materyal ve Metot: Servikal kansere ba¤l› yafla özel mortalite oranlar› Japonya Yaflam ‹statistikleri veri taban› temel al›na-
rak de¤erlendirildi. Yaflam beklentisindeki tüm de¤iflkenler üzerine serviks kanserinin etkisi neden-çözüm yaflam tablosu
kullan›larak hesapland›.
Sonuçlar: Mortalite oranlar›n›n 50 y›ll›k dönem süresince büyük farkl›l›klar gösterdi¤i saptand›. En yüksek mortalite oran›
2000 y›l›nda 3.74/100 000, en düflük mortalite oran› da 1950 y›l›nda 1.19/100 000 olarak saptanm›flt›r. ‹ki bin y›l› için oran
1950 y›l›na göre yaklafl›k 3 kat daha fazla idi. 1950-2000 aras›ndaki dönemde yüksek mortalite oranlar› esas olarak yafll› po-
pülasyonda saptand›. Ek olarak, serviks kanseri ölümlerinde gözlenen fark›n yaflam beklentisini etkiledi¤i saptand›. En yük-
sek negatif etki 1960 y›l›nda 0.08 y›l ve en düflük negatif etki 0.02 olup 1950 y›l›nda hesapland›.
Tart›flma: Japonya’da serviks kanserinde ölüm oranlar› 1950-2000 y›llar› aras›nda önemli farkl›l›k göstermektedir. Bu
kanser, Japonya’da yaflam beklentisinde meydana gelen kayda de¤er uzama üzerinde etkili olmam›flt›r.

Anahtar sözcükler: mortalite, kanser, serviks uteri, yaflam beklentisi
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Introduction
The primary cause of death in women in the world is cancer
(1). Cervical cancer is the second most common cancer after
breast cancer among women worldwide (2) and it is also the
major female site (3). In most developing countries, cancer
of the cervix is the most prevalent cancer (1); however, in
developed countries it is only the sixth most common malig-
nancy among women (2). Invasive cervical cancer has been
reported to be the second most common cancer in women
worldwide, but 80% of the cases occur in developing count-
ries (4). In Europe, Levi F. et al systematically evaluated the
death certification data from the World Health Organization
(WHO) mortality database for cancer of the cervix, corpus,
and uterus unspecified, and analyzed trends in the age-
standard rates between 1960 and 1998 in individuals under
45 years of age, when most deaths from uterine cancer are
due to cervical neoplasms (5).

In Japan, the life expectancy for males was 78.53 years while
that for females was 85.49 years (6). On the other hand, since
the end of the Second World War (1945), infectious diseases
have rapidly decreased and have been replaced by so-called
life style related diseases such as malignant neoplasms (can-
cer), heart disease, and cerebrovascular diseases. The top
three causes of death are malignant neoplasms (cancer),
coronary heart diseases (CHD) and cerebrovascular diseases
(CVD). The female mortality rate from malignant neoplasms
has been steadily increasing from 12.4% in 1965 to 30.1 in
2005 (7). The mortality rate for total deaths from CHD, on
the other hand, has fluctuated during the last few decades.

The male and female CVD mortality rates of all Japanese
death have decreased remarkably.

Mortality from the above-mentioned top three causes of
death is responsible for more than 50% of all Japanese deaths
(7, 8). Among all deaths from malignant neoplasms (cancer),
lung cancer is the most common, accounting for a 73.3 rate
per 100 000 population of all cancer deaths for males, followed
by stomach cancer with a 53.0 rate per 100 000 and
hepatic cancer with a 37.6 rate per 100 000 while colorectal
cancer in the most common females with a 28.9 rate per
100 000, followed by stomach cancer with 27.4 rate per
100 000 and lung cancer with 26.1 rate per 100 000 (7).
Stomach cancer and cervix/corpus uteri cancer, which used
to be major causes of death among the Japanese, are now
showing a gradually decreasing trend, thus indicating that
advances in medical techniques such as early detection and
early treatment are also relevant factors (8).

One of the major cancers in Japanese women, as estimated
from the vital statistics data and the cancer registry data, is
known to be cervix (9). What is the time trend of cervical
cancer mortality in Japan for the last half century when cer-
vical cancer mortality has been decreasing in developed
countries over the past several decades (10)? Based on the
study of the time trend for the breast cancer mortality rate
that has rapidly increased in Japan (11), we used the country-

death data in this study to analyze the cervical cancer morta-
lity trends. We compared the time trends for the impact of
cervical cancer death on life expectancy and provide an in-
formation dataset for the analysis of cervical cancer in Japan.

Materials and Methods
To study the mortality of stomach cancer for the entire popu-
lation of Japan, principal sources of information were used:
the total Japanese woman population, the total number of
deaths as well as the number of deaths due to cervical cancer
by 5-year age groups and calendar year. We obtained these
data from the Vital Statistics of Japan, generated by the
Ministry of Health, Labor and Welfare. The population data
are drawn from a Population Census generated by the Statistics
Bureau & Statistics Center, Ministry of Management. We
analyzed the data from 1950 to 2000 in 10-year intervals.
During the calendar period considered, five different revisions
of the International Classification of Diseases (ICD) were
used. The original data on the numbers of deaths were coded
according to the Sixth, Seventh, Eighth, Ninth, and Tenth
revisions of the International Classification of Diseases
(ICD-6, ICD-7, ICD-8, ICD-9, ICD-10).

The trends in the mortality rates from cervical cancer over
time were plotted to separate the effects of time. We next
compared the change in the rates from 1950 to 2000 for all
ages. Age-specific mortality rates from cancer were also
computed and plotted on a graph.

Regarding demography, the effects of eliminating diseases
are studied by cause-elimination life tables. In such life tables
a cause for cervical cancer of death is eradicated and the life
expectancy recalculated. The life expectancy is the sum of all
the years of a life table in which a person is expected to live
between the years 1950 and 2000. The contribution of cervical
cancer to the overall change in life expectancy was calculated
by cause-elimination life table in the abridged form with
ages grouped into five-year intervals except the first 5 years
as previously described (12) and it was expressed as the
negative contribution to life expectancy of cervix cancer-
related deaths. The change rate in the negative contribution
to life expectancy in comparison to that in 2000 was computed
to assess the age specific identical degree of the time trends.

Results
Figure 1 showed the curves of cervical cancer mortality rates
during the past fifty years period. The time trends indicate
that the mortality rates increased dramatically in Japan from
1950 to 1960 and the rate reached 3.7/100 000. Conversely,
a decrease in the mortality rates with about 1/100 000 was
seen from 1960 to 1970, and then it stabilized with a slightly
upward trend until 1990. In 2000, the rates reached a level of
3.7/100 000 again.

The time trends of life expectancy at birth due to the elimi-
nation of cervical cancer deaths demonstrate a consistent
pattern with the mortality rate (Figure 2). The highest
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negative contribution occurred in 1960 and 2000, namely
over 0.070 year. A negative contribution was 0.057-0.060
year in 1970, 1980, and 1990. On the other hand, the negative
contribution as it was first observed (1950) was only 0.022
year.

The age-related mortality rates for 1950 through 2000 are
shown in Figure 3. In individuals from 20 to 59 years (young
and old age groups) the mortality rates were similar, while in
groups over 75 years of age, the mortality rates increased by
around 2-5 times. In comparison to the mortality rates of
cervical cancer in 2000, the change in the rates in other
observation years demonstrated a large variation in the
young and old age groups, while that in the adult age groups
showed only a small variation (data was not shown).

The age-specific curves of the negative contribution to cervical
cancer in 1950 and 2000 are presented in Figure 4. The
increase in the negative contribution between 1950 and 2000
was much greater in the young age groups. However, the
differences decreased gradually with age after 30 years of
age due to the fact that the life expectancy becomes shorter
and shorter with age.

Table 1 displayed a negative contribution in the change rate
of cervical cancer based on that in 2000 for some age

groups. The change in this negative contribution increased
more than one fold for every age group in 1950 which have
the lowest mortality in all observation years. The negative
contribution for cervical cancer in 2000 increased by 2.24
times in comparison to that in 1950 at birth. In 1960 cervi-
cal cancer have the highest mortality, correspondingly, the
change rate in the negative contribution showed a negative
value in the age groups younger than 60 years of age. For
example a negative contribution for cervical cancer in 2000
decreased 0.05 times more than that in 1960 at birth. However,
in individuals over 60 years old, a negative contribution in
2000 showed an increase in comparison to that in 1960. For
the oldest observed age group (85-89), a negative contribu-
tion for cervical cancer in 2000 increased 6.35 times more
than that in 1950. Similar changes have been shown in other
observation years. The most evident age changes occurred
in the last three age groups (over 75 years of age). In every
observation year, a negative contribution in these age
groups showed an evident increase in comparison to other
age groups in the same year and the change in the negative
contribution was more than one fold except for 1990. The
negative contribution for cervical cancer in 2000 increased
18.5 times more than that seen in 1950 for the 80-84 age
group; and in 2000 it increased 1.14 times more than that in
1990 for the 85-89 age group, although there was only a ten
year interval with 2000.
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Figure 2. Negative contribution to life expectancy of cervical cancer-
related deaths

Figure 3. Age-specific mortality rates for cervical cancer in Japan

Figure 4. Negative contribution to life expectancy of cervical
cancer-related deaths
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Figure 1. Mortality rates for cervical cancer from 1950 to 2000 in Japan
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Discussion
A general analysis of cervical cancer mortality rates in Japan
was done based on a 50-year period (1950-2000) after we
studied the uterine cancer (13). The real death rates for the
population of all ages increased over three times between
1950 and 2000. It is notable that this cancer displayed a
heterogeneous annual mortality change rate. The rate was
similar in 1960 and 2000. In 1980s it was reported that
“according to the Vital Statistics of Japan, the age-adjusted
mortality rates for cancers of the cervix uteri have been de-
creasing” (14). In our study the real death rates demonstrated
a consistent result. However, dramatic increases occurred
between 1990 and 2000.

The Japanese people have the longest life expectancy in the
world, which reached 85 years for women in 2000. This pro-
longation of life expectancy is partly ascribed to the rapid
decrease in various cancer mortality rates (15,16) but not for
cervix cancer. Corresponding to the mortality rate, a negative
contribution to life expectancy from cervical cancer was
similar in 2000 and 1960. The contribution for cervical cancer
death in life expectancy at birth between 1950 and 2000
were found to be 0.023 years and 0.074 years, respectively,
also giving the difference with three times folds.

Similar differences were seen for most of the young age groups
until about 35 years of age, when such differences thus tend

to decrease as the life expectancy becomes shorter and shorter
with age... The negative contribution to life expectancy is
stable in children and young individuals due to the fact that
cervical cancer is very rare in children and young individuals.
Although time trend of a negative contribution in the 50-year
period did not show any particular pattern of the age trend in
each observation year showed the same pattern. The change
in the rates of the negative contribution to life expectancy by
elimination of cervical cancers displayed an increase with
age in comparison to that in 2000 although the magnitude of
the change varied. The largest change in the rates of negative
contributions came from the last three age groups for each
observation year. As previously reported, the main reason for
the increase of cancer deaths seems to be largely due to the
increase in the elderly population in Japan (9). In contrast to
this age trend, in Canada large declines in the mortality from
cervical cancer in younger women were observed between
1953 and 1972, whereas larger reductions in the mortality
occurred in older age groups from 1973 to 1997 (17).

In Japan, since 1983 cancer screening has been supported by
the Japanese government. Initially it covered gastric and
cervical cancer with lung, breast and endometrial cancers
supported since 1987 and colorectal cancer in 1992. Since
1998 support for cancer screening has been transferred to the
local government. Estimates for Japan suggest that at least
30% of the eligible population participate in these services.
In other parts of the world screening is more widely accepted,
for example, 67% for breast and 79% for cervical cancer
screening in the United States of America. Barriers within
Japan for increasing screening are complex and include,
ethical, financial, technical infrastructure, data related matters
and the level of understanding and education of the general
population (18). Sobue et al. have reported that 75% of cer-
vical cancer mortality and 59% of invasive cervical cancer
incidence among mass-screened women could be prevented
by cervical cancer screening (19). Strong evidence for reduc-
tion in mortality was classified to have established for cervical
cancer (cytology), breast cancer (mammography with classi-
cal touch for women aged more than and equal to 50 years of
age), colorectal cancer (fecal occult blood test), gastric can-
cer, lung cancer and liver cancer, have been demonstrated
based on an evaluation of cancer screening in terms of the
usefulness and effectiveness by Ministry of Health, Labor
and Welfare of Japan in 2000 (20).

The age-specific incidence rate per 100 000 populations in
Japan of uterus cancer, including CIS, has increased from
1.0 in 1975 to 2.1 in 1999 and from 2.9 in 1975 to 11.4 in
1999 for females aged 20 to 24 years of age and females
aged 25 to 29 years, respectively (21). Many types (HPV
types 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 73,
and 82) of human papillomavirus (HPV) have established
as the central cause of cervical cancer worldwide (22,23).
Bosch and de Sanjose comparatively investigated the pre-
valence of HPV-DNA in women form the general popula-
tion in different regions of the world (24). These differences
in the prevalence of HPV-DNA among different regions
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Year

Age (years) 1950 1960 1970 1980 1990

0 2.24* -0.05 0.29 0.26 0.31

1 - 4 2.06 -0.07 0.27 0.25 0.30

5 - 9 1.95 -0.08 0.27 0.25 0.30

10 - 14 1.93 -0.08 0.27 0.25 0.30

15 - 19 1.91 -0.08 0.27 0.25 0.30

20 - 24 1.88 -0.08 0.27 0.25 0.30

25 - 29 1.84 -0.09 0.26 0.25 0.31

30 - 34 1.74 -0.10 0.25 0.24 0.31

35 - 39 1.70 -0.14 0.20 0.19 0.27

40 - 44 1.73 -0.17 0.17 0.11 0.23

45 - 49 1.96 -0.16 0.18 0.07 0.20

50 - 54 2.17 -0.12 0.18 0.03 0.13

55 - 59 3.33 -0.03 0.24 0.04 0.10

60 - 64 4.76 0.11 0.34 0.04 0.08

65 - 69 5.77 0.40 0.76 0.18 0.08

70 - 74 7.72 0.86 1.40 0.49 0.22

75 - 79 14.14 2.17 2.31 1.01 0.33

80 - 84 18.50 3.82 5.03 1.68 0.63

85 - 89 14.64 6.35 9.41 3.55 1.14

* The numerical value indicates the change in the negative

contribution to the life expectancy of cervical cancer (NCLECC)

in 2000 which was calculated by

([NCLECC in the 2000]-[NCLECC in the 1950]) / (NCLECC in the

1950)

Table 1. Changes in the negative contribution to life expectancy of
cervix cancer-related deaths in Japan, based on those observed in
2000
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and communities may be related to ethnicity and geogra-
phical factors. As a persistent infection with a high-risk
human papillomavirus (HPV) is generally accepted to be a
basic requirement of cervical cancer (25), these differences
may thus be the association between HPV infection and
mortality of cervical cancer although all subjects with
HPV infection will not develop to cervical cancer and all
cervical cancer patients will not be always die by suitable
medical treatment. In Japan, the positivity of the HPV-
DNA testing by routinely screening women was 7.0%
among those aged from 30 to 78 years of age (26).

Steckley et al. comparitively studied cervical cancer, smoking
rates and gross domestic production per capita by country,
indicating extremely high mortality 61.08 and 52.16 (per
100 000) in Zambia and Swaziland in comparison to those in
the Russian Federation (13.58), Japan (11.11), Canada (8.25)
and USA (7.84) (27).

The newest mortality 8.3 per 100 000 in round numbers for
cervical cancer in Japan was announced in the 2005 edition
of Vital Statistics of Japan on June 1st, 2006 by the Japanese
Ministry of Health, Labor and Welfare (7). These differences
in the mortality of cervical cancer and prevalence of HPV by
country may suggest that those differences may be explained
by the type of HPV, the ethnicity of the subjects, geographical
factors and socioeconomic status.

Karube et al. reported that an HPV type 16 infection is a
significant risk factor for the progression of cervical cancer
in a young population of women (28). In Japanese young
women, the HPV-positive rate in patients aged 20 to 29
years old (29.0% in the normal cytology/histology group
and 85.5% in the abnormal group) was higher than that in
the patients aged 30 to 59 years old, and the rates declined
until 60 years of age as an individual’s age increased (29).
According to our result, the negative contributions of cervi-
cal cancer were over 0.7 in young women under 40 years,
thus suggesting that the effective preventive measures, such
as cervical cancer screening should therefore be established
for young women, especially in women from 20 to 29
years of age. Changes in the negative contribution to life
expectancy of cervical cancer-related deaths were very high
for elderly women at an advanced age. This result suggested
that if medical treatment improves and the screening for
cervical cancer increases, the life expectancy in the near
future will be prolonged even more than now because the
cervical cancer mortality would thus decrease in elderly
woman at an advanced age.

In summary, the mortality rates of cervical cancer in Japan
showed a large variation during the period from 1950-
2000. The most pronounced mortality rates occurred in the
elderly population. The mortality rates of cervical cancer
in Japan showed a large difference during the period from
1950-2000. This cancer was not attributable to an incre-
ased coverage of a pronounced prolongation in life expec-
tancy in Japan.
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