Shibata H and Shibata N, J Gerontol Geriatr Med 2017, 3: 012
DOI: 10.24966/GGM-8662/100012

HSOA Journal of

Gerontology & Geriatric Medicine

Research Article

Malnutrition in Japan is
Threatening Longevity in the
Future

Hiroshi Shibata'™ and Nobuto Shibata?

TInstitute for Gerontology, J.F Oberlin University, Tokyo, Japan

2Department of Psychiatry, Juntendo University School of Medicine, Tokyo,
Japan

Abstract

Objective: The average life expectancy in Japan became similar to
that in developed Western countries in 1980s. However, the nutri-
tional status of Japanese individuals has continuously deteriorated
since. This study evaluated these phenomena using the Japanese
time-sequential data and worldwide cross-cultural data.

Methods: Japanese trends data of total energy, protein, fat and
carbohydrate intake were derived from Japanese National Nutrition
Surveys between 1950 and 2014. Total energy intake according to
sex and age was also analyzed using these same databases. Trends
in average birth weight and the rate of low birth weight (<2,500g)
were calculated from Japanese Vital Statistics between 1951 and
2015. A cross-cultural comparison regarding trends of total energy
supply (Food Balance Sheets) was made using the 2013 Food and
Agriculture Organization (FAO) database between 1992 and 2011.
The rates of high (=30) and low Body Mass Index (BMI) (<18.5) were
compared among selected countries based on the WHO Global Da-
tabase on Body Mass Index (1 November 2016).

Results: The total energy intake of Japanese individuals increased
until 1970, from which time it decreased progressively. Concordantly,
the trend in the decrement of average birth weight and the marked
increase of low birth weight (<2,500g) were observed since 1975.
The total energy intake remained unchanged only among individuals
aged 270 years, although it declined in other age groups over the
past two decades. The total energy supply between 1992 and 2011
more or less increased worldwide. However, it declined only in Ja-
pan. Cross-cultural data revealed that there was a low proportion of
Japanese individuals with high BMI (=30) and a high rate with low
BMI (<18.5) as commonly found in developing countries.
Conclusion: The present Japanese longevity is a result of the low
age-adjusted mortality among individuals aged 270 years. The op-
timistic perspective for longevity in the future should be viewed tak-
ing into consideration the deleterious effect on nutritional status in
younger generations and low birth weight.
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Introduction

In the past, Japan had an extremely short average life expectan-
cy compared with developed western countries. Several developed
western countries surpassed the average life expectancy of 50 years
during the end of the 19" century and beginning of the 20* century
[1]. However, the Japanese average life expectancy of 50 years of age
remained unchanged during the late 1930s. It was in 1947, after the
Second World War, that the average life expectancy of Japanese indi-
viduals of both sexes reached 50 years, lagging approximately half a
century compared to developed western countries.

This short life expectancy was largely attributed to malnutrition,
mainly owing to scant animal protein intake [2,3]. During that time,
one of the major causes of death was inflammatory diseases. Howev-
er, the decline of mortality for these diseases led to the prolongation
of the life expectancy in developed western countries [4]. The mor-
tality caused by inflammatory diseases is closely related to the intake
of a certain level of animal protein. The higher the intake of meat,
the earlier the country reaches average life expectancy of 50 years, as
observed in Australia, New Zealand, United States and Sweden [1].
Intake of meat in Japan was below one-third compared to that in Aus-
tralia. On average, Japanese consumed only 3g of animal protein a day,
representing 5% of the total daily protein intake. Thus, this nutritional
state was unlikely to translate into a lower mortality by inflammatory
diseases. Until 1950, the leading cause of death in Japan was Tubercu-
losis according to Japanese Vital Statistics.

Since the Second World War, the average life expectancy in Japan
has extraordinarily increased and this is mainly attributed to the im-
provement of the nutritional status associated with the country’s eco-
nomic growth. In mid-1970s, Japanese life expectancy reached that in
developed western countries shortly after the Second World War. This
progression brought about the notion that Japanese cuisine is healthy.
In 2013, Japanese Cuisine “Washoku” was included in the UNESCO
World Cultural Heritage list. This furthered the optimistic view of
quite a few investigators and decision makers regarding longevity and
health status in Japan. However, the fact is that Japan has faced mal-
nutrition over the past three decades. The literature has shown the
association between nutritional states and longevity, as well as health
status, among middle-aged Japanese individuals [5-10). Moreover, the
nutritional concerns have been recently raised in younger generations,
including children [11-16]. The present study aimed to provide evi-
dence of malnutrition, especially in younger generations in Japan and
to identify feasible causes.

Methods

In order to evaluate nutritional states in Japan, two types of data
were considered necessary: time-sequential data and cross-cultural
data. For time-sequential data, Japanese National Nutrition Surveys
and Japanese Vital Statistics were used. The Japanese National Nutri-
tion Surveys were undertaken by the General Headquarters’ advice for
the surveillance of Japanese nutritional status after Second World War
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in 1946. Since then, the survey is carried out yearly. In 1995, for the
first time, the data were launched according to age groups. In the pres-
ent study, trends of total energy intake and the three major nutrient
components were observed between 1950 and 2014. During the same
period, trends of birth weight and rates of low birth weight (<2,500g)
were derived from the Japanese Vital Statistics.

Trends of total energy intake, according to age group and sex, were
calculated for 1995, 2008 and 2014 (latest). Additionally, we investi-
gated the data in 2008. It was possible that health check-ups for de-
tecting so-called “Metabolic Syndrome” might deteriorate the pattern
of nutrient intake among middle-aged and elderly individuals who
were mostly still part of the workforce. Health insurance associations
are obliged to undertake the health check-ups every year. In 2008, the
Japanese Government warned every health insurance association that
a penalty would be imposed if the rate of respondents to the health
check-ups did not reach 50%. All Japanese workers and employees
belong to a health insurance association of some kind. The trend by
age and sex for the proportion of the BMI classification defined by the
Japan Society for the Study of Obesity was observed in the sample for
Japanese National Nutrition Survey since 1995.

Cross-cultural data were obtained from food supply data based on
Food Balance Sheets by the Food and Agricultural Organization of the
United Nations (1992-2011). Total energy supply was compared be-
tween Japan and other Geographic Regions worldwide. Cross-cultural
comparisons concerning rates of high Body Mass Index (BMI) (=30.0)
and low BMI (<18.5) were made using the World Health Organization
Database on BMI (updated 2016-11-1).

Results

Table 1 shows trends in total energy intake and the three major
components per capita per day from 1950 to 2014. Japan was defeat-
ed in the Second World War in 1946; thus, data from the Japanese
National Nutrition Surveys are available also between 1946 and 1949.
In light of the extraordinary impact on Japanese nutritional status
brought by the defeat in 1946, those data were not shown here. How-
ever, it was considered to be worth stressing that the latest average en-
ergy intake of 1,863kcal in 2016 became lower than that of 1,903kcal
in 1946. Japanese average energy intake increased until 1970, reaching
2,210kcal; since then, it has been decreasing, as shown in table 1. Fig-
ure 1 indicates the trends of average birth weight and rates of low birth
weight (>2,500g) in Japan over the past of six decades. It is of interest
that, in accordance with the increment of the average energy intake
(Table 1), average birth weight increased with decreasing rates of low
birth weight. However, the latest data revealed the lowest average birth
weight and highest rate of low birth weight in 2015 since data collec-
tion began in 1951. Table 2 reveals the trends of total energy intake by
sex and age groups from 1995 and on, when the data by age groups
was launched. Numbers in parenthesis show percentages, consider-
ing the intake in 1995 as 100%. In both sexes, the total energy intake
tended to decrease in all age groups, with the exception of those aged
270 years, despite the fact that only in this age group average ages in-
creased yearly because there was no upper limit set in this age group.
The impact of the policy enhancing health-check-ups on energy in-
takes was uncertain. As shown in table 3, BMI tended to decline in all
age groups for both sexes with in the aged 70 years and over, which
finding was in accordance with the trends for total energy intake
(Table 3).

Year | 4950 | 1960 | 1970 | 1980 | 1990 | 2000 | 2010 | 2014
ltems

Total Energy
(koal) 2098 | 2104 | 2210 | 2084 | 2026 | 1948 | 1849 | 1863
Protein(g) | 68.0 | 69.7 | 776 | 787 | 787 | 77.7 | 67.3 | 67.7
Animal(g) | 17.0 | 223 | 342 | 392 | 414 | 417 | 36 | 363
Fat (g) 18.0 | 203 | 465 | 556 | 56.9 | 57.4 | 53.7 | 55.0
Animal (g) . - - | 269 | 275 | 288 | 271 | 277
Carbohy- | 1a | 4112 | 368 | 300 | 287 | 266 | 257.6 | 256.8

drate (g)

Table 1: Trends of Japanese Nutrient Intakes per capita/day.

Source: Japanese Ministry of Health, Labour and Welfare. Japanese National
Nutrition Surveys (1950-2014).

Males Females
Intake of Total Energy Intake of Total Energy
(kcal/capita/day) (kcal/capita/day)
year 1995 ‘ 2008 ‘ 2014 1995 ‘ 2008 ‘ 2014
Age Groups (y)
2270 2077 2094 1835 1682 1658
All kcal keal keal kcal kcal kcal
(100%) | (91.5%) | (92.2%) | (100%) | (91.7%) | (90.4%)
1,530 1,346 1,308 1,363 1,176 1,184
6-Jan
(100) (88.0) (85.5) (100) (86.3) (86.9)
2,165 2,065 2,107 1,931 1,794 1,811
14-Jul
(100) (95.4) (97.3) (100) (92.9) (93.8)
2,589 2,380 2,367 1,943 1,781 1,776
15-19
(100) (91.9) (91.4) (100) (91.7) (91.4)
2,333 2,134 2,137 1,866 1,652 1,662
20-29
(100) (91.5) (91.6) (100) (88.5) (89.1)
2,422 2,109 2,122 1,895 1,657 1,651
30-39
(100) (87.1) (87.6) (100) (87.4) (87.1)
2,370 2,082 2,156 1,929 1,721 1,642
40-49
(100) (87.8) (91.0) (100) (89.2) (85.1)
2,440 2,201 2,183 1,943 1,771 1,710
50-59
(100) (90.2) (89.5) (100) (91.1) (88.0)
2,265 2,182 2,213 1,809 1,759 1,719
60-69
(100) (96.3) (97.7) (100) (97.2) (95.0)
1,975 1,962 1,988 1,625 1,612 1,602
70+
(100) (99.3) (106.6) (100) (99.0) (98.6)

Table 2: Trends of total energy intake according to age groups in Japan
(1995-2014).

Source: Ministry of Health, Labour and Welfare. Japanese National Nutrition
Surveys (1995-2014).

J

Figure 2 compares the trends of total energy supply based on Food
Balance Sheets in each geographic area and Japan between 1992 and
2011. In all areas, energy supply trended to increase, although the de-
gree of increment was greater in developing areas (e.g., Eastern Asia
and Africa) and lower in developed areas (e.g., Northern America and
Europe). However, Japan showed a marked declining trend in total
energy supply over the past two decades. The present trend was in
accordance with that of the intake data investigated by Japanese Na-
tional Nutrition Surveys. The findings indicated about a 30% lower
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1995 2005 2014
:"Jv:?;}: Normal v?:i::t :"Jv:?;}: Normal v?e\;::t :2?;:; Normal Overweight
Age in years (BMI<18.5) | (18.5=BMI<25.0) | (BMI=25.0) | (BMI<18.5) | (18.5=BMI<25.0) | (BMI=25.0) | (BMI<18.5) | (18.5=BMI<25.0) | (BMI=25.0)
Total 100% 6.4% 71.0% 22.6% 4.8% 67.5% 27.7% 6.0% 66.2% 27.8%
15-19 100 16.0 73.9 10.1 15.2 73.2 11.6 26.2 64.6 9.2
20-29 100 7.5 74.9 17.7 7.2 73.0 19.8 13.0 66.1 20.9
§ 30-39 100 4.4 71.2 24.4 5.1 68.3 26.7 5.0 67.8 27.2
g 40-49 100 27 68.8 28.5 24 63.4 34.1 2.8 66.2 30.9
50-59 100 26 69.8 27.6 4.3 64.3 314 3.1 62.6 34.4
60-69 100 4.8 711 241 27 66.5 30.7 3.9 64.9 31.2
70+ 100 14.3 69.2 16.4 5 69.0 26.0 6.4 68.9 247
Total 100 11.0% 69.2% 19.8% 9.9% 68.5% 21.6% 10.7% 68.7% 20.5
15-19 100 20.4 73.5 6.1 12.7 78.0 9.3 19.3 771 3.6
20-29 100 25.3 69.1 5.6 21.8 724 5.8 17.4 722 10.4
§ 30-39 100 11.9 76.4 1.7 20.1 65.2 14.7 15.6 68.6 15.9
?I'T, 40-49 100 6.1 727 21.2 7.9 727 19.5 10.9 721 17.0
50-59 100 4.7 68.3 271 47 715 23.9 7.6 68.7 23.7
60-69 100 47 64.3 31.0 5.4 65.6 29 9.1 66.9 24.0
70+ 100 12.8 59.6 27.6 9.0 64.5 26.5 8.9 66.4 247

Table 3: Trends in the proportion of BMI classification defined Japan Society for the Study of Obesity by age and sex in the sample of Japanese National Nutrition

Survey.

-

Source: Japanese Ministry of Health, Labour and Welfare. Japanese National Nutrition Surveys (1950-2014).

Figure 1: Trends in average of birth weight and rates of under weight (<2500g).
Source: Ministry of Health, Labour and Welfare. Vital Statistics (1975-2014).

total energy supply as the supply data included uneaten and discarded
foods. The rate of high BMI (>30) in the selected countries is shown in
figure 3. The rate in the USA is known to be the highest in the world.
The rate in Japan was low compared to that commonly observed in
developing countries. In contrast to high BMI, low BMI (<18.5) was
more common in developing countries. The rate of low BMI in Ja-
pan was close to those in developing countries rather than to those
in developed countries (Figure 4). Recent rates of low BMI (<18.5) in
Japanese women showed increasing trends and were the highest in the
world compared with the rates commonly found in developing coun-
tries with extremely low GDP (e.g., Africa), although these data are
not shown here. Thus, both domestic time-sequential and cross-cul-
tural data showed that the nutritional status in Japan has worsened
over the past four decades.

Discussion

Human beings are considered to have the genetic capacity to live
up to 100 years. However, it was a little more than a century ago that
nations achieved average life expectancies of 50 years of age. Devel-
oped Western Countries achieved this longevity at the end of the 19"
century and beginning of the 20" century [1,4]. The present longevity

Figure 2: Food Supply in the World (1992-2011).

Source: Food and Agriculture Organization of The United Nations 2013.

is considered to be largely owing to improvement of the nutritional
status brought by the industrial revolution, which contributed to im-
proved breeding and mass production of domestic animals.

Japan lagged behind for almost half a century compared with de-
veloped western countries in reaching an average life expectancy of
50 years [1-4]. The lag resulted from the delay in the improvement of
nutritional status that was more commonly observed in most develop-
ing countries. The practice of Buddhist beliefs, which discourage the
consumption of animal foods other than seafood, is partly attribut-
able for such poor nutritional status [6]. However, the lag in attaining
an equivalent longevity paradoxically made Japan a good sample for
identifying factors related with longevity. Japanese longevity started
to increase in the mid-20™ century and reached the level of that of
developed western countries within 40 years. During that time, ep-
idemiological methods and indicators such as the BMI, serum cho-
lesterol, and serum albumin were developed and improved for their
application in epidemiological studies of longevity, as well as that of
non inflammatory diseases [17,18].
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Figure 3: Rates of high body mass index (230.0) in females of selected coun-
tries.

Source: WHO Global Database on Body Mass Index (2016-11-1).

Figure 4: Rates of low body mass index (<18.5) in females of selected coun-
tries.

Source: WHO Global Database on Body Mass Index (2016-11-1).

Both inter-and intra-population studies carried out for the Japa-
nese elderly revealed that poor nutritional status was deleterious for
longevity [2,3,5,6,10]. Shibata et al., compared food and nutrient in-
take in the individuals aged 65 years between Ogimi Village, Okina-
wa Prefecture (well-known for the longevity of its residents), Nangai
Village and Akita Prefecture (well-known for the extremely short life
expectancy of its residents) [6]. Intake of animal protein, fat and cal-
cium were significantly higher in Ogimi Village than in Nangai Vil-
lage. Both serum cholesterol and serum albumin in the 1980s were
maintained at the same level as in the 1970s in Ogimi Village, whereas
the levels in the 1980s were much lower than in the 1970s in Nangai
Village [6]. The food intake pattern in Okinawa has been unique com-
pared to that of Japan in general. People in Okinawa do not practice
Buddhist beliefs and, therefore, are not stigmatized for eating animal
food other than seafood [6]. Buddhist belief was introduced to Japan,
through China and Korea in A.D. 538, and several emperors in
succession after this time prohibited killing mammals. Therefore, do-
mestic animals were not raised for food. However, Okinawa did not
belong to Japan at that time. Therefore, it was free of Buddhist beliefs
and the emperor’s policy. Therefore, until the 1980s, the average life
expectancy in Okinawa was the highest compared to all the prefec-
tures in Japan. However, the ranking in Okinawa has continued to
drop ever since.

This trend is attributed to a more marked decline in total energy
intake, protein and fat in Okinawa than in the other prefectures, based
on the health stereotypes associated with the higher health risks of
high fat intake. Intra-population studies also showed that poor nutri-
tional status, expressed in low BMI, low serum cholesterol and low se-
rum albumin, as well as undesirable food intake, were risk factors for
early death [5,6,8,19,20]. Poor nutritional status not only shortens life
expectancy but it also deteriorates the functional capacity, cognitive
function, and subjective well-being, categorized as quality of life in the
elderly [2,21,22]. A previous study assessed a nutritional intervention
for the elderly living in the community. In that trial, improvement of

food intake was achieved in a 4-year period and both blood hemo-
globin and serum albumin increased [23]. Poor nutritional status has
been described as a causative factor not only for inflammatory dis-
eases but also for cerebrovascular diseases [9,18]. In Japan, cerebro-
vascular diseases were the leading cause of death between 1956 and
1980, time during which the Japanese nutritional status improved. In
1965, the intake of meat and dairy products began to increase while
the intake of rice tended to decrease. In accordance with the above
change of food intake, the mortality secondary to cerebrovascular
diseases continued to decrease. The ratio of animal protein to total
protein consumed daily reached 50% in 1979 for the first time in the
Japanese history [2,3]. In 1981, cerebrovascular diseases became the
second leading cause of death along with malignancy [2].

Interestingly, the mortality and incidence of coronary heart diseas-
es were higher in those with low serum albumin among community
residents aged =71 years [24]. The elderly in the United States, though
often prejudiced as being overnourished, are not entirely free from
malnutrition. In fact, malnutrition commonly affects the elderly in
most countries. It is noteworthy, however, that the nutritional status
has not worsened with the exception of the oldest age group in Japan
over time (Table 2).

The cause of worsened nutritional status in the younger age groups
(Table 2) cannot be easily established because the factors involved are
complex. The present authors assume that the cause differs between
the middle-aged, old-aged and younger-aged groups. We consider
that the creation of the committee for determining the criteria for the
so-called “Metabolic Syndrome” in 2004 is responsible for accelerat-
ing malnutrition in the middle-aged and early old-aged groups. This
committee completely neglected results of epidemiologic studies [19].
At that time, most epidemiologic data showed that BMI was related to
mortality in reverse ] shape fashion, with the lowest mortality among
those with BMI ranging between 23 and 27. However, the committee
proposed the ideal BMI as 22. This is the reason why the association
between BMI and other variables for screening “Metabolic Syndrome”
using intra abdominal visceral area measured by computed tomog-
raphy scan was evaluated [25]. It was stated that those with a BMI of
22 had less abnormalities. However, it is our personal opinion that
the findings of this paper are completely incorrect. Despite dealing
with a sample with a wide age range (between 18 and 84 years), data
were analyzed without adjusting for age or categorizing the subjects by
age groups. The apparent best BMI being 22 is a result confounded by
age. Furthermore, this paper failed to prove the hypothesis according
to which the number of abnormal findings increased with the size of
the fat area. Very few investigators have officially criticized this paper,
including the present authors. This may be a reflection of the current
situation in the field of health policies in current Japanese Society.

A thin body (low BMI) is preferred among young women world-
wide, including Asian countries [12,26-29]. However, the action for
lowering food intake to attain such an ideal thin body is likely to be
most pronounced among Japanese women. The pattern of nutrient
intake in younger women influences birth weight and food intake of
children, especially those aged 1 to 6 years, who are yet to eat the food
provided at school. These findings were shown in the present study.
Over the past two decades, the field of epigenetics has shown that re-
duced fetal growth is a verified risk factor for several intrinsic diseases
[30,31]. Malnutrition in younger age groups does not instantly lower
average life expectancy because in Japan the number of deaths of in-
dividuals aged =70 years accounts for 82% of all deaths. As shown in
the present study, the nutritional status of those aged 270 years has not
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worsened over time. There is a yearly prolongation of the average life
expectancy in Japan.

Thus, Japan is highly ranked in the world in terms of longevity; this
is mostly because of the yearly decrease of age-adjusted mortality in
older age groups. However, we cannot have an optimistic perspective
with regard to average life expectancy in the future based on the pres-
ent nutritional status of the younger age groups entering middle-and
old-age. Ando S and Osada H investigated the different image among
Japanese individuals with a wide age range (from 18 to 84 years) [32].
In the younger age groups, dissatisfaction with thin bodies was com-
mon and there was a higher consciousness of appearance. However,
with advancing age, concern with appearance declined and the oldest
age group was more conscious of health and functioning than younger
age groups. Are the present young women directing toward similar
preferences to those of present old women?
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