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The influence of occupation on the longevity
of Japanese traditional artists
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ABSTRACT The long-term lifestyle is known to affect lifespan and mortality. In particular, it

is well known that exercise habit decreases the mortality. The effects of performing strenuous

exercise, however, as an occupation over a lifetime have been unclear. Here we show the

effects of various occupations that include being sedentary and performing music and

exercise activities and/or birth year on longevity of 699 professional male artists either alive

or dead, as reported in books and webpages. Kaplan–Meier analysis showed a significant

effect of occupation type on longevity among the four Japanese traditional arts professions of

Kabuki, Sado, Rakugo and Nagauta, which include strenuous exercise, and tea ceremonies,

telling comic stories and playing instruments while sitting, respectively. Discrete-time logistic

regression analysis showed that the lifespan was significantly shorter for Kabuki actors than

among the other three Japanese traditional artists. This result suggests that daily strenuous

exercise as an occupation shortens rather than prolongs the lifespan.
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Introduction

Longevity is a concern for many people. Stories about
immortality have existed in various regions worldwide since
ancient times. Famous examples include the depiction of

Gilgamesh as being afraid of his own death and hoping to find
immortality in Mesopotamia civilization, and that of the First
Emperor of Qin seeking immortality in the Shiji, which is a
monumental history of ancient China. Nowadays both industry
and academia are vigorously exploring substances for countering
aging and age-associated diseases (e.g., Bakula et al., 2018).

It is well known that lifespan and mortality are affected by
lifestyle habits, with especially the positive effects of exercise
having been demonstrated in experimental science fields. Strong
evidence has accumulated from long-term prospective follow-up
studies of the risk of death from many diseases associated with
exercise habits since the seminal study of Morris et al. comparing
the mortality rate between the drivers and conductors of buses
(Morris et al., 1953). A follow-up survey targeting about 10,000
university graduates (the Harvard Alumni Health Study) found a
low mortality rate among those performing vigorous intensity
exercise (Sesso et al., 2000; Lee and Paffenbarger, 2000). A study
of the physical fitness level and mortality rate in an American
population with a mean follow-up period of more than 8 years
showed that the all-cause mortality rate is low due to lower rates
of cardiovascular diseases and cancer in subjects with a high level
of physical fitness (Blair et al., 1989). Physical activity has been
found to be associated with lower risks of mortality and cardio-
vascular disease events in individuals from low-income, middle-
income and high-income countries, implying that increasing
physical activity is an effective strategy for reducing deaths in
middle age (Lear et al., 2017). The importance of regular exercise
to mitigating the increasing morbidity and mortality rates asso-
ciated with obesity-related diseases in developing countries has
also been pointed out (Misra and Khurana, 2008), and the
effectiveness of exercise and dietary interventions has been
demonstrated (Müller et al., 2016). Strong evidence supporting
exercise habits on longevity has piled up. This has prompted
researchers and policy-makers to focus on the health benefits of
regular exercise.

The influence of having a lifetime occupation on the lifespan
that involves performing strenuous exercises on mortality
remains unknown despite exercise being well known to extend
the lifespan. For example, the lifespans of dancers and con-
struction workers who daily engage in strenuous exercise have
not been examined, and the mortality rate was recently reported
to be higher for manual labour than for non-manual labour in
various European countries (Tanaka et al., 2019). However, the
data in that study were collected during 1990–2015, the cohort
was not fully characterized, and the exercise intensity in the
manual-labour group was not clear. Many types of manual labour
do not include vigorous exercise, particularly in developed
countries, and so the effects of performing daily vigorous exercise
as an occupation over a lifetime on mortality are still unclear.

The effect of lifetime occupation on the lifespan can be
examined by analysing social statistics (Tanaka et al., 2019).
There are adequate data samples from Japan that could be utilized
to reveal the effect of daily vigorous exercise over a lifetime on
mortality. The Japanese traditional arts professions of Kabuki,
Sado, Rakugo and Nagauta include strenuous exercise, tea cere-
monies, telling comic stories and playing instruments while sit-
ting, respectively. Using the data on lifespan for these professions,
we performed comparisons while adjusting for lifestyle, sex,
residence location and diet. These occupations are associated with
a stable living situation and earning sufficient wages and repu-
tation. Most of these workers were males. The practitioners in a
given era live in big cities (mainly in Tokyo and Osaka) and

consume similar diets in an island country. The number of people
who enjoyed the performances in these professions increased
during the middle of the Edo period (1603–1867) as the financial
status of the townspeople increased. There are records available
on the birth and death dates of successful artists engaging in these
occupations since 1700 AD. Thus we can collect the data and
make a cohort dataset, thus making them comparable in many
aspects other than their occupations.

There are substantial differences among these professions,
whereas other factors are similar, as stated above. Kabuki actors
sing and dance, which often includes intense movements, and a
survey found that 88% of 216 Kabuki performers reported having
at least one performance-related medical problem, with back,
knee and foot injuries being the most common (Brodsky, 2001).
In Sado, tea masters produce and host a ceremony of serving and
consuming Japanese tea while they are sitting, and thus they
seldom exercise during their work. Rakugo is a type of comedy
story-telling performed alone while a performer sits, and each
story lasts for from about 15 min to 1 h. Nagauta involves music
accompanied by a three-stringed Japanese banjo while the per-
former sits, in which the performance basically consists of mul-
tiple songs and playing the banjo for about 15 min to 1 h.

To examine the effect of daily vigorous exercise as an occu-
pation, we compared longevity in practitioners of the four Japa-
nese traditional arts of Kabuki, Sado, Rakugo and Nagauta, with
Kabuki actors constituting a vigorous exercising group. We
included the lifespan of Noh actors (whose occupation also
includes exercise) as preliminary data because of the difficulty of
obtaining the name and lifespan of the actors from a sufficient
number of reliable literature sources. To allow comparisons with
those who consumed the best diets and received the best medical
treatment at that time, Shogun data (on family members of
generals) and Emperor data (on members of the Imperial Family)
were added. We hypothesized that Kabuki and Noh actors
showed longer lifespans since they regularly engage in exercise as
their daily work; that is, exercise habits formed an integral part of
their profession for a long time. Mostly males are involved in the
above occupations, and so we only collected data on males.

Methods
We collected the birth date or both the birth and death dates of
males in a personal-names dictionary and official webpage for
arts events, and for the Imperial Family (Emperor family mem-
bers) and families positioned to accede to the shogunate (Shogun
family members) among those who were born after 1700 AD
(Hayashi and Kezuka, 2020). We applied the following two
exclusion criteria: (1) fewer than two data sources confirming
both the date of birth and death, and (2) death due to battle,
suicide, or accident, or dying at younger than 20 years. We used
data on those who lived to an age of at least 20 years since infant
deaths would have substantially affected the data analyses. For
Noh actors, we accepted data confirmed by only one source for
both the birth and death dates, since far less data are available for
Noh actors than for the other occupations. Data were confirmed
on 1 July 2018. To eliminate arbitrariness of data selection, three
research assistants who did not know the study hypothesis col-
lected the data, with the two authors not being involved.

One of the three research assistant counted the number of
performances per year in 1970, 1990 and 2010 among 36 Kabuki
actors selected randomly from the official webpage of the Japan
Actors’ Association. The performance solely covered 1 month,
which is normal for a Kabuki performance.

Kaplan–Meier analysis and discrete-time logistic regression
analysis were used to examine the effect of occupation on
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longevity. We controlled the effect of era of living by including
the birth year in three ways, with model 0 acting as a base model
that included only age (baseline hazard) and occupations, and
with Shogun and Emperor as reference categories. In models 1, 2
and 3 we controlled the birth year of samples: model 1 had a
born-in-20th-century dummy variable, model 2 had the birth
year as a continuous variable and model 3 added the square of the
birth year to model 2.

Results
We collected data on 699 professional male artists, which inclu-
ded 546 who had already died. The ranges of the number of
performances of randomly selected 36 Kabuki actors in 1970,
1990 and 2010 were 6–24, 5–17 and 9–27, respectively.

Kaplan–Meier analysis (Fig. 1) showed that the survival func-
tions could be divided into two distinct groups: (1) Shogun and
Emperor family members and (2) others. Descriptive statistics
using the Kaplan–Meier method showed Shogun and Emperor
family members to have shorter lifespans (Table 1). A generalized
Wilcoxon test confirmed a significant effect of occupation, with a
difference between categories in the survival function (chi
square= 109.0, p < 0.05, d.f.= 6).

Discrete-time logistic regression analysis showed significant
shorter longevity in Kabuki actors among other occupation
(Table 2). After controlling the effect of birth year, which is a
proxy for the social, sanitary and medical environment, there was
no effect of Kabuki; this means that being a Kabuki actor has no
effect on lifespan once the birth year is controlled.

Discussion
Contrary to the hypothesis, the lifespan of Kabuki and Noh actors
(whose occupations include dancing) is not longer than those of
the other analysed professions. The lifespan of Kabuki actors was
shorter than or similar to those who engage in the other occu-
pations, except for the Emperor and Shogun family members.
Also, Noh actors have a similar lifespan to Sado performers,
Nagauta performers and Rakugo story-tellers, whose occupations
are relatively sedentary and do not include exercise. The number
of performances in Kabuki actors ranged from 5 to 27 titles
annually, meaning that they each performed in different titles at
least once every 2 months. This count includes solely perfor-
mances over a single month, and one performance took roughly
1 h. Besides the 1-month performances, the actors had been
participating in daily lessons and short-term performances lasting
from 1 to 3 days. These findings confirm Kabuki actors as being
appropriate subjects for inclusion in a daily strenuous exercise
group, and reveal that performing daily vigorous exercise as part
of a profession does not prolong the lifespan. A particularly
surprising result was that the Emperor and Shogun family
members had shorter lifespans despite being assumed to have
received the best medical care and food.

The hypothesis that the lifespan is prolonged in people engaged
in occupations that include regular strenuous exercise was
rejected, whereas there is strong evidence supporting that exercise
habits prolong the lifespan (Blair et al., 1989; Sesso et al., 2000;
Lee and Paffenbarger, 2000; Lear et al., 2017). We used Kabuki
and Noh actors as the occupations involving regular exercise.
Kabuki actors showed a shorter lifespan than the other occupa-
tions except for Emperor and Shogun family members. In the
discrete-time logistic regression analysis controlling the birth
year, the coefficient for Noh was larger than that for Sado and
Rakugo. A negative coefficient means a longer lifespan than the
reference category (i.e. Emperor and Shogun family members),
and a lower coefficient means a longer lifespan; thus, the
hypothesis was rejected.

We can propose three factors that could shorten the lifespan
and/or support the overwhelming favourable effect of daily
exercise on longevity: types of exercise, lead-containing white
powder, and genes carried by Kabuki and Noh actors. First,
excessive exercise by Kabuki and Noh actors could overwhelm a
favourable effect of daily exercise on longevity, since there is
evidence that excessive work does not exert advantageous effects
on the risk of diseases. No beneficial effects were found for fre-
quent physical activity on vascular disease risk in 1.1 million
females (Armstrong et al., 2015), in contrast to the beneficial
effects of moderate exercise. That previous study involved
females, which makes its findings difficult to compare with the
present study. Nevertheless, it must be noted that the morbidity
of coronary heart disease, cerebrovascular disease and venous
thromboembolism in females performing strenuous activity daily
is similar to that in inactive females. The unique movements
during performing Kabuki and Noh involve many slow move-
ments and includes numerous movements that probably act like
strength training. Both endurance training and strength training
have positive effects on preventing disease and increasing the
lifespan. A survey of 80,000 adults suggested that strength
training reduces risk of all-causes death by 23% (Stamatakis et al.,
2018), while a survey of 30,000 adults older than 65 years found
that performing strength training reduced this risk by 32%
(Kraschnewski et al., 2016). It therefore can be ruled out that the
form of dancing influences lifespan.

Second, the lead contained in the white powder used for make-
up might be a factor shortening the lifespan in Kabuki actors,
who used such powder until it was banned in 1934 in Japan. One
of the famous Kabuki actors, Nakamura Fukusuke 4th (later

Fig. 1 Survival function. The Shogun and Emperor family members showed
clearly lower survival compared to the rest of the study population.

Table 1 Results of Kaplan–Meier analysis of the seven
occupation groups.

Lifespan Sample size No. of
events
(deaths)95% 95%

Lower Median Upper

Occupation
Kabuki 69 71 75 150 120
Nagauta 68 74 77 119 89
Rakugo 68 70 78 115 75
Sado 62 69 75 82 59
Noh 66 69 74 100 75
Shogun 46 54 61 64 64
Emperor 48 54 61 69 64

Shogun and Emperor family members have significantly shorter lifespans than other occupation
groups.
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Nakamura Utaemon 5th, 1866–1940), was known to suffer from
lead poisoning (Yoshinaga, 2015). Other occupations that do not
use white powder for their occupations include Noh actors, who
instead wear masks during their performances. It is possible that
lead could affect the prolonging effect of daily exercise on the
lifespan. Nevertheless, this explanation cannot fully explain the
shorter lifespan after controlling the birth year, which can rule
out the usage of harmful white powder.

Third, the effect of heredity could have shortened the lifespan
in Kabuki actors. Recent studies have pointed out minor effects of
genes on longevity, and thus heredity is not a major factor
underlying the short lifespan in Kabuki and Noh actors. There are
many marriages between close relatives in the targeted occupa-
tions. We can suppose that these actors carry short-lifespan genes
that they may have inherited over many years as to shorten the
lifespan. Contrary to this supposition, a research study involving
data from more than 400 million people revealed that the
strongest factor determining lifespan is the lifestyle, but that this
impact was <10% (Ruby et al., 2018). This means that the short
lives of Kabuki actors cannot simply be explained by their genes.

Occupational discrimination, in particular during the Edo
period, cannot explain the shorter lifespan in Kabuki actors.
Kabuki actors were traditionally discriminated against as citizens
during the Edo period (Morita, 1994) despite being popular with
the common people. However, this cannot explain the sig-
nificantly shorter lifespan in Kabuki actors after controlling the
birth year in Table 2, since this type of discrimination was banned
after 1868.

The effect of high esteem on their performances should be
noted in spite of occupational discrimination. The population
analysed in the present study is held in high esteem by the general
public, which probably contributes to prolonging the lifespan. A
relationship between a successful career and lower mortality risk
was previously shown in 693 male subjects (Kern et al., 2009).
Also, a survey utilizing a database of 4000 composers found that
those awarded a benchmark title lived a mean of 9 years longer by
than their non-honoured counterparts (Zharinov and Anisimov,
2014). People engaged in social relationships are more likely to

live longer (Rizzuto and Fratiglioni, 2014). The population ana-
lyed in the present study has high esteem, which in itself tends to
extend the lifespan in all professions.

The present results obtained from an analysis of historical data
have some implications for the current situation. Recent data
have showed that manual work is related to higher rates of cancer,
cardiovascular and all-cause mortality in many countries com-
pared to upper and lower class non-manual labour. These rates
are similar between manual and upper non-manual labour solely
in Japan (Tanaka et al., 2019), which could be due to workplace
stressors that are reportedly related to higher mortality (Goh
et al., 2015). These previous and the current results suggest that
an occupation that involves daily strenuous exercise does not
prolong the lifespan. For example, professions related to music
and talking showed lifespans comparable to those of Kabuki and
Noh. Activities related to music and talking could extend lifespan,
but to the best of our knowledge, the direct effects of music and
talk on lifespan have not been examined, and so future studies
should examine the effects of music and talking on lifespan and
mortality rates.

The methodology used in the present study represent a novel
way of extracting information from publicly available data, which
also allows the study to be reproduced. We collected and analysed
publicly available data (Hayashi and Kezuka, 2020), and have
released the collected data so that anyone can reproduce the study
results. The importance of reproducibility has been pointed out in
previous research (Munafò et al., 2017; Peels and Bouter, 2018).
Our methodology contributes to the global trend of addressing
reproducibility in science.

The presence of selection bias should be carefully considered.
We selected data from a personal-names dictionary and official
webpage on which only successful people are recorded. Selection
bias could be present if the age at which success occurred differed
among occupations. Also, Kabuki is a hereditary occupation and
so there is a higher probability of becoming famous at a younger
age. Thus, even if selection bias was present, this could not
explain the shorter lifespan in Kabuki actors. Moreover, this also
cannot explain the much shorter lifespan in Emperor and Shogun

Table 2 Results of discrete-time logistic regression analyses.

Model 0 Model 1 Model 2 Model 3

Coefficient SE Coefficient SE Coefficient SE Coefficient SE

Constant −5.444 0.145*** −5.305 0.145*** 8.523 1.307*** −264.5 38.270***
Occupation (ref. Shogun and Emperor)
Nagauta −0.924 0.143*** −0.753 0.145*** −0.598 0.148*** −0.636 0.147***
Kabuki −0.801 0.132*** −0.314 0.138* −0.163 0.149 −0.132 0.147
Sado −0.734 0.162*** −0.636 0.163*** −0.569 0.164*** −0.589 0.164***
Rakugo −0.946 0.150*** −0.756 0.152*** −0.362 0.163* −0.431 0.161**
Noh −0.717 0.151*** −0.502 0.152*** −0.302 0.155 −0.307 0.155*

Age (ref. 30s and under)
40s 1.516 0.183*** 1.531 0.183*** 1.541 0.183*** 1.531 0.183***
50s 2.198 0.165*** 2.221 0.165*** 2.240 0.165*** 2.223 0.165***
60s 2.897 0.156*** 2.949 0.156*** 2.983 0.157*** 2.964 0.157***
70s 3.383 0.161*** 3.496 0.162*** 3.534 0.163*** 3.535 0.163***
80s 4.164 0.180*** 4.415 0.183*** 4.352 0.183*** 4.434 0.185***
90s & over 4.695 0.327*** 5.143 0.332*** 5.020 0.329*** 5.049 0.333***

Birth year (BY)
1900s −1.112 0.105***
BY −0.008 0.001*** 0.290 0.042***
BY2 −0.000 0.000***
AIC 4930.8 4809.0 4822.8 4767.9

The born-in-20th-century dummy variable was controlled in model 1, birth year was controlled in model 2 and the squared birth year was controlled in model 3.
*p < 0.05; **p < 0.01; ***p < 0.001; AIC, Akaike’s information criterion.
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family members, since the name and death data of young
members of these families remain in the records.

It cannot be denied that older people are more likely to be
included in databases of traditional art workers. This trend is
supported by the shorter lifespan in Shogun and Emperor family
members, most of whom were chosen as the data set (see Table 1).
It is conceivable that food, stressors and sedentary life explain the
shortest lifespan of the Shogun and Emperor family members.
The diet of the shogun and his family was reportedly not well
balanced (Hanley, 1997), though it was thought as the luxurious
meal at that time. Moreover, Shogun and Emperor family
members are likely to have been exposed to strong stressors and
be sitting for long periods. There is also a relationship between
workplace stressors and mortality (Goh et al., 2015). A systemic
review showed that sedentary behaviour is associated with both
all-cause and cardiovascular mortality (de Rezende et al., 2014).
Unfavourable daily living habits also adversely influence long-
evity, which was not known at that time, could therefore have
shortened the lifespan of Shogun and Emperor family members.

Limitations. It should be noted that we did not analyse longevity
or life expectancy based on precise definition. We used data on
subjects who had lived to an age of at least 20 years. While this
represents a limitation of the present study, selecting such data is
reasonable since infant deaths would have substantially affected
the data analyses and were only reported for Shogun and Emperor
family members.

We focused on data for males in our analysis, since the
professions analysed in this study are often dominated by males
due to old-fashioned views about separate jobs in traditional
Japanese culture, and thus data for females were lacking. Future
studies could investigate whether the trends observed in males are
similar to those seen in females, possibly using data obtained
from other countries.

Caution is necessary when attempting to draw definitive
conclusions regarding the effect of occupation on longevity,
considering that the lifespans in the present study were much
shorter than average male lifespan in Japan of 81 years in 2016 as
reported by WHO. The effects of continuing professional
activities other than exercise should also be considered in future
research. Furthermore, the effect of retirement should be
considered, since retirement is associated with increased body
mass in males (Feng et al., 2020) and so it could increase the
prevalence of lifestyle-related diseases and thus also mortality.

An effect of country should be noted. The mortality rate in
Japan is among the lowest both for manual and non-manual
labour across Asian and European countries (Tanaka et al., 2019).
In addition, the occupational classes with the highest mortality
rates differ between European and Japanese populations. Care is
therefore necessary when attempting to generalize the findings of
the present study to other countries.

In conclusion, the present findings suggest that daily strenuous
exercise as an occupation can shorten rather than prolong the
lifespan. The effects of daily strenuous exercise on the analysed
artists have been verified, and the results indicate that it may be
necessary to determine the optimal amount of exercise for
protecting their health. It is also necessary to consider the effects
of non-exercise activities in analysed professions, such as playing
musical instruments, singing and speaking on health and
longevity.

Data availability
The datasets generated and analysed in the current study are
available in the datasets published by Hayashi and Kezuka (2020).
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