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Pre-industrial society is often characterized by its periodical mortality peaks due to war,
famines, epidemic diseascs, or a combination of these disasters. Mortality crises in the past are
thought to have worked as a strong Malthusian positive check on population growth. In reality,
however, the demographic feature of mortality crises has been poorly understood. Analyzing a
historical document called skiimon aratame-chd of a small village in Northeastern Japan, this
paper attempts to clarify some demographic features of Tokuwgawa mortality crises. This paper
argies several points. First, at a village level, mortality crises broke out frequently, perhaps more
frequently than previously thought. The great famines such as Kygho, Temmei and Tempd, to
which historians pay most attention, were only three of many mortality peaks. Second, mortality
crises were more often associated with outbreaks of various epidemic diseases than with harvest
fatlure. Third, there existed a considerable amount of regional variations in the severity of crises
even in the same geographical area. This localized nature of crises makes it difficult to generalize
the severity in one locality to other localities or to Japan as a whole. Fourth, the mortality
structure of crisis years significantly differed from that of normal years in terms of not only the
magnitude of deaths but also in terms of the age distribution and the relationship between
mortality levels and socio-economic status.
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1. Introduction

Among the most distinct demographic characteristics of pre-industrial society are its
periodical mortality crises due to war, famines, an outbreak of epidemic discases, or a
combination of these disasters. Mortality crises are often thought to have operated as a strong
check on population growth in the past. Malthus, for example, considered a famine the
ultimate mechanism by which population and its resource could be kept in balance (1960;
orig. 1798). In this context, the Great Irish Famine is often regarded as being a typical
example of a breakdown of this fragile balance (e.g., O Grida, 1989: 25-31).

In reality, however, the basic demographic feature of mortality crises, such as their effects,
magnitude, duration, causes of death, is not well understood. Reexamining the Malthusian
notion through careful analysis, recent empirical studies have begun to shed light on the
demographic feature of famine, or mortality crises in general, in the past as well as at the
present time. The issue in this area covers diverse topics. For example, Watkins and Menken
(1985) and Mercer (1985) examine the impact of mortality crises (or lack of crises) on
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population growth. Some investigate into whether mortality crises were caused by famines,
epidemic diseases, or by other factors, for example, the so-called entitlement to food (e.g.,
Sen, 1981, Livi-Bacci, 1983, Watkins and van de Walle, 1983, De Wall, 1985, Walter and
Schofield, 1989). Others, seeking for some regularitics of mortality crises, concentrate on
basic features of mortality crises, such as the magnitude, frequency, distribution of death (e.g,
Dyson, 1991a, 1991b, Hart, 1993, McCaa, 1995). For example, with regard to the magnitude
of death, Wrigley and Schofield (1991: 333) report death rates in crisis years ranging from 30
to almost 65 per thousand in pre-industrial England. In nineteenth-century India, regional
death rates reached 40 to 70 per thousand in the years of severe famine (Dyson, 1991 a : 11).
More recently in Africa, famine mortality in 1985 rose to over 40 per thousand in Darfur,
Sudan (De Wall, 1989). ’

1t is widely recognized among Japanese scholars that during the Tokugawa period, three
great famines, Kydho (1732-33), Temmei (1782-87), Tempd (1833-38), severely damaged the
country, particularly Northeastern Japan, and took a heavy toll of peasants’ lives. The
traditional view among historians and economic histerians is that these famines worked as a
strong Malthusian positive check on the population, and their devastating effect raised
mortality to the level where the population growth of the period remained stagnant (e.g.,
Sekiyama, 1968, see Aoki, 1967 for the severity of famine).! Some recent studies appear to
prove the validity of this view. For example, Osaka, a metropolis of Tokugawa Japan, lost 11
per cent of its population during the Tempd famine (Hayami, 1986). Okago, a village in
Northeastern Japan, lost over 20 per cent of its population in the same period (Takagi, 1991).
In Southwestern Japan, Fuknoka Domain (han) experienced a population loss of 20 per cent
as a result of the Kyoho famine (Kallard and Pedersen, 1984). In all of these cases, a
significant portion of population was lost as a result of the famines.

Some of the results of these studies, however, contradict with findings elsewhere. For
example, Takagi (1991) reports that in Okago the proportion of deaths under age 10 dropped
in famine years, while the share of adult deaths considerably increased. In Takayama, a castle
town in central Japan, the proportion of deaths among children under age 5 declined from 50
per cent in a non-crisis period to 20 per cent in a crisis period (Tannetta, 1992). These results
are at odds with the mortality pattern found elsewhere, where mortality crises tend lo raise
death rates particularly among children under age 10 as well as the elderly (Watkins and
Menken, 1985). With regard to this contradiction, we are not certain whether Tokugawa Japan
had a different pattern of crisis mortality from those of the other parts of the world, or
whether there existed regional variations within Japan, and thus the results of Okago and
Takayama were merely an exception rather than a rule.

Despite the literature reviewed above and others (e.g., Takahashi, 1962, Hayami, 1969,
Arakawa, 1979, Kikuchi, 1980, Nakajima, 1996), research specifically focusing on mortality
crises in Tokugawa Japan is rare, and thus the demographic feature of the crises remains
poorly understood. This paper analyzes a historical document called shiimon aratame-cho (1o
be discussed below) of Yambe, a small village in Northeastern Japan, during the latter half of
the Tokugawa period (1760-1870), and attempts to clarify some of the basic demographic
features of Tokugawa mortality crises.

This paper argues several points with regard to mortality crises in Tokugawa Japan. First,
at the village level, mortality crises broke out frequently, perhaps more frequently than
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previously thought. The great famines such as Kydho, Temmei and Tempd, to which
historians pay most attention, were only three of many mortality peaks. Second, mortality
crises were more often associated with outbreaks of various epidemic diseases than with
harvest failure. Thus one needs to pay more attention to epidemic diseases in order to better
understand Tokugawa mottality crises. Third, there were considerable regional variations in
the severity of crises even in the same geographical area. Thus it is difficult to generalize the
severity in one locality to other localities or to Japan as a2 whole. Fourth, the mortality
structure of crisis years significantly differed from that of normal years in terms of not only
the magnitude of deaths but also in terms of the age distribution and the relationship between
mortality Ievels and socioeconomic status.

2, Geographical Setting and Historical Background

Between the Asahi Mountains and the Ou Mountain Range in Northeastern Japan, the
Yamagata Basin extends north and south along the Mogani River. Located approximately 60
km from the Pacific Ocean and 75 km from the Sea of Japan, Yambe was situated in the
central portion of the Yamagata Basin. The territory of the village ranged from 100 to 800
meters in elevation, but the main settlement was concentrated at between 100 and 250 meters.
The Yamagata Basin was not well suited for rice cultivation during the Tokugawa period
because of its cold climate and mountainous terrain. This forced peasants in the region to rely
heavily on a variety of dry field crops such as wheat, barley, soybeans and safflower.
Especially, the safflower (benibana), whose flower leaves were used as a dyeing material, was
a highly profitable crop. As a result, a small-scale industry developed for processing dried
flower leaves of safflower (hoshibana). The small-scale industry created demands for labor
and opened up employment opportunities for local peasants,

Yambe’s population stood at 427 in 1760 and reached 737 in 1870, representing a 1.73-
fold increase in the 110-year period with the average growth rate of 0.50 per cent per year
(Kinoshita 1990). The population grew steadily toward the end of the eighteenth century; the
growth slowed down in the following 35 years or so; and then the population grew rapidly
afterwards toward the end of the period. If one divides the entire period into three subperiods,
1760-99, 1800-35 and 1836-70, with a roughly equal interval, their annual growth rates were
0.55, 0.06 and 0.80 per cent respectively. Thus one can characterize the first subperiod by
moderate growth, the second by stagnant growth, and the third by rapid growth.

3. Source of Data

Yambe has continuous records of shiimon aratame-cha (SAC hereafter) for over a century
from 1760-1870.2 The SAC in other parts of Japan has been rigorously analyzed for the last
three decades and has proved its reliability as a source of demographic data (see Cornell and
Hayami, 1986, Kinoshita, 1989: 66-78 for details). The original purpose of the SAC was to
restrain Christianity by registering every household of a community into a Buddhist sect. The
SAC, however, gradually lost its function over time, and became a basic household register
for taxation purposes. The SAC annually recorded household information as well as
demographic information for each individual, such as age, sex, birth, marriage and death,
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although its detailed contents varied from village to village and from domain to domain.

One must be aware of two difficulties inherent in analyzing the SAC. First, the age-
counting system in the Tokugawa period reckoned a child as age one at birth, and then added
one year on each new year day thereafter. Since the SAC of Yambe did not record the date
of birth, it is impossible to convert accurately this traditional age to standard ﬁge. Because of
this difficulty, the traditional age, instead of standard age, is used throughout this paper. For
rough conversion of the traditional age into standard age, one must subtract one year, as the
average value, from the traditional age.

Second, because of the nature of recording, unfortunate infants who were beorn and also
died between two registrations were never recorded in the SAC, but only those who survived
until the following registration were recorded. As a result, infant mortality cannot be
accurately calculated from the SAC. Thus one should bear in mind that the death rates
computed below tend to be somewhat underestimated, although this drawback hardly changes
the conclusion of this paper (see Kinoshita, 1996 for levels of the underestimation).

4. Trend for Crude Death Rate

Figure 1 presents a trend for Yambe's crude death rates from 1760 to 18703 As seen in the
figure, the rates fluctuated in a considerably wide range and showed a number of mortality
peaks characteristic of pre-industrial society. The mean of the crude death rates was 25.1 per
thousand for the entire period, and the standard deviation showed a relatively high value of
13.6 per thousand. The Temmei and the Tempd famines (the KySho famine is excluded here
since it occurred prior to the period being studied) undoubtedly raised mortality substantially
higher than the normal level. For example, the death rate of 1784, the midst of the Temmei
famine, stood at 54.8 per thousand, more than double the mean of the entire period. Similarly,
in 1837, the most severe year of the Tempd famine, the death rate reached 65.5 per thousand,
160 per cent above the mean.

Figure 1 also reveals that, in addition to these years of high mortality, there existed many
other mortality peaks where morality levels were often higher than in the great famines. In
other words, the Temmei and the Tempd famines, to which historians pay much attention,
were only two of many mortality crises. It is misleading, therefore, to focus only on the great
farnines in order to fully understand Tokugawa mortality crises.

5. Mortality Crises

To define a mortality crisis is somewhat arbitrary. Working on national-level data of
England, Wrigley and Schofield (1981: 332-336) define mortality crises as years in which the
crude death rate was at least 10 per cent above the 25-year moving average. When applied to
Yambe village, however, this definition leaves as many as 34 years of mortality crises, almost
one-third of the period being studied. When dealing with village-level data, instead of
national-level data, Wrigley and Schofield’s criterion of 10 per cent may be too low because
of a stochastic fluctuation in death rates due to a small sample size. In this paper, I shall use
50 per cent, instead, as a criterion of mortality crisis, which singles out only 14 years, 13 per
cent of the 110 years in consideration.
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Table 1 lists these 14 years with their crude death rates, degree exceeding a trend, and
possible causes for high mortality extracted from local descriptive literature. Here we deal
with a total of 405 deaths, 209 for males and 196 for females. With the mean of 52.4 per
thousand, the death rates in the crisis years ranged from 34.1 per thousand (51 per cent above
trend) in 1775 to 83.3 per thousand (197 per cent above trend} in 1824. In other words, a
mortality crisis wiped out about 5 per cent of the Yambe population on average, but, in a
severe case, the casnalties could reach almost 10 per cent.

This level of severity was considerably lower, a half that of Okago discussed earlier, for
example. The Ou Mountain Range extends north and south in the central portion of
Northeastern Japan. Okago was located in the east of this mountain range, whereas Yambe
was situated in the west. The seasonal wind, which brought the cold rain to Northeastern
Japan in the early summer, often caused harvest failure in the past, but this destructive wind
from the Sea of Okhotsk hit the east of the mountain range more severely than the west (e.g.,
Kikuchi, 1994: 39-46). Thus it is likely that this geo-climatic difference was the reason for
the difference in death rates between the two villages during mortality crises. As a matter of
fact, local descriptive literature tells us a number of destitute peasants who came from Sendai,
east of the mountain range, starved to death in the vicinity of Yambe (Tendd Shi, 1987: 518-
568, Yamagata Ken, 1987: 74-86). It is clear from this discussion that the severity of
mortality crises varied from place to place even in the same geographical region, indicating a
highly localized nature of crises. Thus it is misleading for us to assume that the Temmei and
the Tempd famines damaged other parts of Japan as badly as they did in the domains located
in the east of the Ou Mountain Range, such as Nambu, Sendai and Tsugaru. We need to take
into account considerable regional variations in the severity of the famines when assessing
their impact on the population of Tokugawa Japan as a whole.

Table 1 shows that mortality crises were often associated with harvest failure, various
epidemic diseases, or a combination of the two, or natural disasters such as major flood. Out
of the 14 years listed in the table, epidemic diseases were the main cause for high mortality
in six years, harvest failure in one year, a combination of the two in three years, 2 major
flood in one year, and in three years specific causes were unknown. Thus Yambe’s mortality
crises were often associated with the outbreak of various epidemic diseases. Harvest failure,
whether by itself or combined with epidemics, also pushed up mortality levels. But harvest
failure was not nearly often associated with mortality crises as many historians might think it
would. The impact of harvest failure tended to be emphasized in previous studies (cf. Hanley
and Yamamura, 1977), but this suggests that we need to pay more attention to various
epidemic diseases in order to fully understand the demographic feature of Tokugawa Japan.

The intervals of the mortality crises ranged from 2 to 13 years with the mean of about 7
years. A careful reading of the table reveals that the distribution of the intervals has two
peaks: one around 2-3 years and the other around 10-11 years, suggesting a mortality crisis of
a shorter cycle and of a longer cycle. But it is not easy to identify the epidemic diseases
listed in the table by modern medical terms, except for measles, smallpox and influenza.
These were known in Japan prior to the tenth century, and are relatively easy to identify from
their symptoms. Smallpox is known to have a shorter cycle of 3 to 4 years in the Tokugawa
period. Influenza was often imported through Nagasaki, the only port which was allowed to
trade with foreign countries by the Tokugawa shogunate. This epidemic is also known to have
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Table 1. Mortality levels inm crisls vears and possible causes for

high mortality, Yambe 1760-1870.

Year Per cent Crude death Number of  Possible causes
above trend rate (%) deaths
1775 50. 68 34.10 16 epidemic (unspecified), fever
1778 86.60 40.79 19
1782 108.89 43.93 21 epidemic (unspecified)
1784  154.27 54,77 28 harvest failure, epidemic (unspecified)
1795 69.13 40,00 20 harvest failure, smallpox
1861  146.41 58. 77 31 harvest failure
1803 81.83 44.33 23 measles
1813 69.86 49.77 26 epidenic (unspecified)
1816 80. 76 48.10 26
1824  197.49 83.26 46 major flood
1837  152.70 - 6. 45 37 harvest failure, epidemic (unspecified}
1848  162.53 65. 74 40 smallpox
1851 59.64 39.40 25
1862  138.31 65. 32 47 measles, smallpox, influenza, cholera

NOTE: The possible causes are extracted from Yamagata Meteorological 0ffice (1972),
Yamagata Ken Kyodo Kenkyu—kai(1940) and Ishigaki (1954).

had a shorter interval. Measles, on the other hand, had a longer cycle of about 15 to 20 vears
{Tatsukawa 1976).

In other parts of Japan, many historical documents listed names such as netsubys B,
ribyd #19, and shokan G5 as fatal diseases in crisis periods. Aoki (1967) suspects that
netsubyd, literally meaning fever, in the Temmei and the Tempd famines was typhus, an
epidemic often associated with social disruption due to war and famines. And ribyd and
shokan are interpreted as dysentery and typhoid respectively (Fujikawa 1969). These bacterial
diseases must be candidates for unspecified epidemics in Table 1. Thus it may well be stated
that epidemic diseases such as measles, smallpox, influenza, typhus, dysentery and typhoid
became widespread in the crisis period, and took hundreds of Yambe villagers® lives.
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6. Distribution of Death by Age

Figures 2 and 3 show distributions of death by age in the non-crisis and the crisis years
respectively. A general impression of Figure 2 is that deaths occurred in an orderly manner in
the normal years. If one draws a line connecting each value of different age groups, it will
become a smooth curve. In the figure, two peaks can be seen: a sharp peak at less than age
10 and a very broad peak at older ages. The age group 2-4 accounted for by far the largest
proportion, almost 30 per cent of total deaths. Roughly speaking, this age group, combined
with the following age group, totaled over one-third of deaths, and deaths over age 60
counted another one-third.

In the crisis period, however, several differences from the non-crisis peried can be seen
(see Figure 3). First, unlike the smooth curve of the non-crisis period, deaths in the crisis
period distributed randomly except for among children, and failed to show any clear pattern.
Second, deaths among younger age groups substantially increased (p<0.003 for both sexes).
For example, the proportion of age 2-4 jumped io 36 per cent for males and 33 per cent for
females, and the corresponding figure for age 5-9 also went up to 20 per cent and 18 per cent
respectively. In other words, deaths among children under age 10 accounted for more than a
half of the total deaths during the crisis period, as opposed to only one-third during the non-
crisis period. Third, unlike in the non-crisis period, a broad peak at older ages cannot be seen
in the crisis period (p<0.003 for males, p<0.007 for females). Instead, deaths seem to have
occurred unpredictably from adolescents to the elderly.
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Figure 2. Distribution of death by age in
non~crisis years. Yambe 1760-18T70.
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Figure 3. Distribution of death by age in crisis
years, Yambe 1760-1870.

7. Comparison of Death Rate and Life Expectancy between Non-Crisis and Crisis
Perieds

In this section, period life tables are calculated and a comparison in terms of life
expectancy and death rates is made between the non-crisis and the crisis periods. During the
non-crisis period, Yambe males and females hardly showed any difference in life expectancy.
Life expectancy at age 2 was 43.7 years for males and 43.9 years for females.* The mortality
schedule of Yambe villagers was roughly as follows: 80 out of 100 children at age 2 survived
until age 5; then 5 or 6 died before reaching age 10; and another 4 or 5 perished before age
20; thus leaving only 70 villagers or so who were able to survive until age 20. After age 20,
60 persons out of the original 100 survived to age 40; 20 died between age 40 and 60; and,
as a result, slightly over 40 persons reached age 60.

In the crisis period, however, life expectancy at age 2 dropped dramatically: 15.1 years for
males and 16.8 years for females, one-third that of the non-crisis period. Unlike in the non-
crisis period, females showed an advantage of almost 2 years over males (to be discussed
below). The following illustrates the severity of the mortality crisis of this magnitude: over a
half of Yambe males at age 2 died before reaching age 5; then 20 per cent could not survive
until age 20; thus leaving less than 30 per cent who were able to reach age 20. After this, 10
per cent perished before age 40; and another 10 per cent were lost between age 40 and 60;
leaving only 10 per cent of Yambe males who managed to survive until age 60.

Figures 4 and 5 compare death rates between the crisis and the non-crisis periods. Starting
at less than 100 per thousand at age 2-4 (see Figure 4), the death rate for males in the non-
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crisis period continued to fall until age 10-14, where the rate reached a nadir. Then it
gradually increased to a level of about 10 per thousand at age 30-34, but dropped again to
about 5 per thousand at the following age group. After this, the death rate continued to
increase with age. This gives a W-like shape to the overall mortality schedule. The drop at
the upper thirties is difficult to explain, but mortality schedules in the Tokugawa period and
in the following Meiji period {1868-1912) tend to be flat from the twenties to the thirties, or
even to have a shallow trough at these age groups (e.g., Smith, 1977, Takahashi, 1991, Saito,

1992).

Compared to the non-crisis period, mortality levels at each age group shifted upwards in
the crisis period (Wilcoxon, p<0.02). The death rate at age 2-4 in the crisis period stood at
over 200 per thousand; fell to a level of about 10 per thousand at age 15-19; then reached its
lowest at age 35-39. Despite the upward shift, the W-like shape seen in the non-crisis period
remained in the crisis period as well.

As shown in Figure 5, the death rate for females in the non-crisis period moved smoothly
with age. The rate stood at 70 per thousand at the youngest age group; declined to a level of
about 5 per thousand at age 15-19; and gradually increased afterwards with a small peak at
age 20-24. In contrast, the death rate in the crisis period moved in a ragged fashion with age.
This reflects not only a stochastic fluctuation due to a small sample size, but also it reflects
the unpredictable nature of death during the crisis period as discussed above (Wilcoxon,
p<0.001). From over 200 per thousand at age 2-4, the death rate fell precipitously to a level
of 10 per thousand at age 15-19, and then gradually increased afterwards with wide
fluctuations.

Per thousand

Figure 4. Comparison of death rate in crisis and

nen-crisis vears, Yambe males 1760-18T70.
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Per thousand

Crisis vears Non-crisis vears

Figure 5. Comparison of death rate in crisis and

non-crisis years, Yambe females 1760-1870.

~ Dyson (1991a, 1991b) calculates a ‘proportional’ increase of death rates in famine years—
ratios of registered deaths (or death rates) in famine years to reference years—-in order to
elucidate the impact of South Asian famines on death rates at different age groups. A similar
analysis is carried out here for Yambe villagers, but several age groups need to be lumped
together because of a small sample size (see Figure 6). The result generally confirms Dyson’s
findings on nineteenth century famines in India. Yambe’s mortality crises hit children under
age 10 most severely: the ratio peaked at later childhood (age 5-9) for both sexes. For this
age group, the death rate in the crisis period was almost six times as high as in the non-crisis
period. The ratio of early childhood (age 2-4) was also high, but only a half that of later
childhood. After the peak at age 5-9, the ratio gradually declined with age, indicating that the
elderly were proportionally less affected by mortality crises than adolescents (10-19) and
younger adults (20-39). It is often argued that mortality crises are to push up death rates
particularly among children under age 10 and the elderly (e.g., Watkins and Menken, 1985).
In Yambe, this argument holds true only of younger children, but fails to hold for the elderly.

Figure 6 also reveals that there was a clear difference between the sexes in the impact of
crises on mortality. Unlike for other age groups, the proportional increase from adolescent
(10-19} to reproductive (20-39) ages was much greater for males than for females: the death
rate of the adolescent age group in the crisis period almost quintupled for males, whereas the
rate only trebled for females. Even at reproductive ages, there was a notable difference
between the sexes: over threefold for males as opposed to twofold for females. The
vulnerability of males to famines or other types of mortality crises is well documented in the
literature. Rivers (1988), for example, holds that females are less vulnerable to deprivation
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to non-crisis years, Yambe, 1760-1870.

because they have not only smaller needs for energy and most nutrients, but also they have a
lower metabolic rate and a higher body fat. Given that females begin to accumulate their
body fat from the adolescent ages and maintain it throughout their reproductive years, the
sexual difference seen in Figure 6 might be explained partially by this physiological reason.

As discussed earlier, it is a difficult task to ascertain causes of death among Yambe
villagers during the crisis period. Figure 6, however, accords well with a description of local
records which listed epidemic diseases such as measles, smallpox and influenza (see Table 1),
because these epidemics are known to take a heavy toll of children’s lives. Other epidemic
diseases often associated with mortality crises include dysentery, typheid and typhus.
Particularly, typhoid is known to have hit young adult males more severely than any other
groups (Saito et al., 1964: 207); therefore this intestinal disease can be another candidate to
explain the sexual difference in Figure 6.

8. Mortality Differentials by Socio-economic Status in the Crisis Period

In order to examine mortality differentials by socio-economic status, Yambe villagers are
divided into three groups (lower/middle/upper) according to assessed rice yield of the
houschold to which they belonged.” With regard to the non-crisis period, there was very little
difference in life expectancy between different socio-economic strata: mortality schedules of
the three statuses followed almost an identical path at all age groups. It follows that socio-
economic status played a minimum role in determining the survivorship of the villagers in the
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normal years, and thus people of well-to-do households were exposed to the same level of
risk of dying as those of poor households.

In the crisis period, however, the situation was quite different. Lower status males exhibited
consistently lower life expectancy at all ages than their wealthier counterparts (see Figure 7).
For cxample, upper status males had an advantage of 5 to 6 years in life expectancy at age 2
over those of the lower status, This advantage increased to 8 years at age 10, and hardly
decreased at most reproductive ages. Thus in the crisis period, socio-economic status became
critical in determining the survivorship of Yambe males.

In contrast, the advantage of well-to-do households cannot be found for Yambe females. As
shown in Figure 8, there was no major difference in life expectancy at pre-adolescent (2-10)
and post-reproductive (after 40) ages. But what is striking about this figure is that lower
status females showed a clear advantage, 5 to 7 years, at most reproductive ages over their
counterparts of the more privileged class.

The link between mortality and nutritional levels or income levels, for which socio-
economic status presumably approximates, is a controversial one (e.g., McKeown, 1976,
Preston, 1976, Frisancho, 1981: Rivers, 1988, Livi-Bacci, 1991). The degree to which a
nutritional level affects mortality depends not only on a level of malnutrition and types of
diseases or pathogens, but also it depends on various other factors such as the immunological
history of the infected person, types of nursing care and personal or household hygiene
(Johansson and Mosk, 1987; 209-212),

A comparison of Figures 7 and 8 leads us to believe that the link between mortality and
socio-economic status is, in effect, a complicated one. It seems that the principle governing
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crisis years by SES, Yambe males 1760-1870.
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the relationship for males between mortality and socio-economic status differed from the
relationship for females. For example, one could argue from the result of males that mortality
was negatively associated with socio-economic status in the crisis petiod. Therefore, a number
of Yambe’s destitute peasants must have died of nutrition-sensitive diseases such as measles,
or even they must have starved to death when there was no food available to them. However,
one must abandon this argument for females. The situation was reversed: it was women of
poor houscholds, not those of wealthier households, who had an advantage in survivorship
during the crisis period. What complicates more is that age factors need to be taken into
account, because females with this advantage were concentrated in their reproductive ages,
and those of other ages were not as fortunate.

9, Conclusions

Pre-industrial society is characterized by its periodical mortality peaks due to war, famine,
outbreaks of various epidemic diseases, or a combination of these disasters. Mortality crises
in the past are often assumed to have operated as a strong Malthusian positive check on
population growth. Regarding this assumption, Tokugawa Japan is no exception. In reality,
however, the demographic feature of mortality crises has been poorly understood. This paper
analyzed a historical document called shiimon aratame-cho of Yambe, a small village in
Northeastern Japan, during the latter half of the Tokugawa period, and clarified some basic
demographic features of mortality crises. The major findings of this paper can be summarized
as follows:
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(1) Mortality crises broke out frequently in Yambe, perhaps more frequently than previously
thought. The great famines such as Kydho, Temmei and Tempd, to which historians
devote much attention, were only the tip of an iceberg in terms of mortality peaks. Thus
it is misleading for us to focus only on the great famines to fully understand Tokugawa
mortality crises.

(2) Mortality crises were more often associated with outbreaks of various epidemic discases

than with harvest failure. In the crisis period, epidemics such as measles, smallpox,

influenza, typhoid, dysentery and typhus became widespread, and took a heavy toll of
peasants” lives.

There existed considerable regional variations in the severity of crises even in the same

geographical area. Thus one needs to be careful about generalizing the severity of one

locality to other localities. Needless to say, it is not wise to estimate the impact of famine
on population growth of the country as a whole based on the experience in severely
damaged domains such as Nambu, Sendai and Tsugaru,

(4) Deaths distributed in an orderly fashion during the non-crisis period. A higher proportion
of deaths among young children and the elderly and a lower proportion between the two
are what demographers expect. In contrast, deaths occurred more randomly at most ages
in the crisis period, except for children, particularly those of age 5 to 10, who were
exposed to an extremely high risk of dying.

(5} There was very little difference in life expectancy between the sexes in normal years: life
expectancy at age 2 was both at lower forties. During the crisis period, life expectancy
diminished to one-third, but females had an advantage of longer life expectancy over
males. Because of physiological reasons such as body fat, females in their adolescent to
reproductive ages were particularly less vulnerable to mortality crises.
Analysis of the link between crisis mortality and socio-economic status yields a puzzling
result. In the non-crisis period, socio-economic status played a minimum role in
determining the survivorship of Yambe villagers. In the crisis period, however, mortality
differentials by socio-economic status became more salient, but apparently in a different
manner between the sexes. For males, the severity of crisis mortality was negatively
associated with socio-economic status. But the situation was reversed for females, and this
was particularly true of those in their reproductive ages. This area requires further
research,
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1 The traditional view has been challenged by some (e.g., Smith, 1977, Nakamura and Miyamoto, 1982). Hanley and
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Yamamura (1977) argue that the impact of these famines is highly exaggerated in the traditional view, and in the latter half
of the Tokugawa period death rates closely maiched birth rates, which resulted in the stagnant population growth (cf. Mosk,
1979, see Hayami, 1986, Hayami and Kito, 1989 for review). In this argument, the stagnant population growth of
Tokugawa Japan is attributed to low fertility rathes than to high mortality.

2 Since the SACs of 1761, 1764, 1765 and 1797 are missing, this paper analyzes 107 SACs from 1760 to 1870, Information
of the SAC was translated into the BDS {Basic Data Sheet) form by Professor Akira Hayami, Reitaku University, who
kindly made it available to me.

3 There are some 340 individuals who made their exit from the SAC for reasons unknown to us. The crude death rate in
Figure 1 is calculated on the following two assumptions regarding these individuals: (1) individuals aged over 65 and these
aged under 10 are assumed to have been dead regardless of their sex; and (2) the rest are assumed to have followed the
mortality schedule computed without taking these individuals into account. As a result, this paper deals with a total of 1513
deaths, 779 for males and 734 for females.

4 Life expectancy at age 2 (of Japanese age) is used in this paper since infant mortality cannot be accurately calculated from
the SAC due to the nature of recording as discussed earlier.

5 In the Tokugawa period, land and homesteads were evaluated in terms of rice yield in keku, a unit of volume
approximately equivalent to 5.1 bushels, for taxation purposes. For estimating socio-economic status in this paper, first,
averages of rice yield (kokudaka) are calculated for each household. Then each household is grouped into one of three
statuses based on these averages. Lower status households are those in which kokudaka was less than or equal to cne koku.
Middle status households range from one to [0 koku, and households with more than 10 koku are classified as the upper
status. This grouping is somewhat arbitrary, but a consideration is given to leaving the sufficient number of households in
each status for analysis. As a result, the total number of deaths counts 768 for the lower status, 320 for the middle status
and 425 for the upper status.
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