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Background and Objectives: Survey items of the Japan National Nutrition Survey (J-NNS) have changed over
time. Several papers on dietary surveys have been published; however, to date, there are no in-depth papers re-
garding physical examinations. Therefore, we investigated changes in the survey items in the physical examina-
tions performed in the J-NNS and the National Health and Nutrition Survey (NHNS), with the aim of incorporat-
ing useful data for future policy decisions. Methods and Study Design: We summarized the description of phys-
ical examinations and marshalled the changes of survey items from the J-NNS and NHNS from 1946 to 2012.
The physical examination is roughly classified into the following six components: some are relevant to anthro-
pometric measurements, clinical measurements, physical symptoms, blood tests, lifestyle and medication by in-
terview, and others. Results: Items related to nutritional deficiency, such as anaemia and tendon reflex disappear-
ance, and body weight measurements were collected during the early period, according to the instructions of the
General Headquarters. From 1989, blood tests and measurement of physical activity were added, and serum total
protein, total cholesterol, triglycerides, HDL-cholesterol, blood glucose, red blood corpuscles and haemoglobin
measurements have been performed continuously for more than 20 years. Conclusions: This is the first report on
the items of physical examination in the J-NNS and NHNS. Our research results provide basic information for the
utilization of the J-NNS and NHNS, to researchers, clinicians or policy makers. Monitoring the current state cor-
rectly is essential for national health promotion, and also for improvement of the investigation methods to apply

country-by-country comparisons.
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INTRODUCTION

The Japan National Nutrition Survey (J-NNS)' launched
in 1945 has been performed annually for the last 70 years.
When the survey started in the immediate postwar period,
malnutrition was widespread. With the economic transi-
tion that followed, improvements in diet were accompa-
nied by changes in the prevalence of major diseases. The
survey provides historical content and highlights the
changing lifestyle patterns in Japanese society. There are
valuable data documenting infectious diseases and malnu-
trition from the mid-twentieth century to the present,
where increase in obesity and lifestyle-related disease
have become more prominent. The historical content of
this survey can be divided roughly into three periods: (1)
period of the governance of the General Headquarters of
the Allied Forces (1945-1951), (2) period of the Nutrition
Improvement Law (1952-2002), and (3) period of the
Health Promotion Law (2003-to present).

Survey items have changed over time, in correspond-
ence with the changes in health policies. Several papers
described the methods of nutrition surveys,”® but none
has focused on the changes and transitions in health or

physical examinations. There is no systematic report on
the survey items on when it was investigated, and the
attribute of subjects. We describe historical changes in
survey methods, survey items, and summary reports on
the physical examination performed in the J-NNS and the
National Health and Nutrition Survey (NHNS), and de-
termine which items can be compared across years, with
the aim to providing basic information of incorporating
useful data for future policy decisions.
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METHODS

We described the physical examination and consolidated
changes in survey items in the J-NNS and NHNS from
1946 to 2012 (except for 1974, when the physical exami-
nation was not carried out), using officially published
annual reports.'” All survey participants were given de-
tailed information of the survey, through the local public
health center in charge. The participants gave consent to
the Ministry of Health, Labour, and Welfare, which is
responsible for conducting the survey.! We also referred
to tables at the website “Analysis and Evaluation of

Health Japan 21 (the second term)”.?

Survey population

The first survey comprised approximately 3,500 house-
holds (about 30,000 persons) living in Tokyo (35 wards)
in December 1945. It was expanded to four cities and 19
prefectures in February 1946, to 29 prefectures. Survey
periods were also expanded to May, August and Novem-
ber in the same year. In 1948, it was further expanded to
46 prefectures, and it became a national survey. Okinawa
Prefecture was added in 1972 after reversion of Okinawa
to Japan from the United States occupation. In recent
years, participants have been restricted to family mem-
bers aged 1 year and over (as of November 1) in house-
holds in the survey district, selected from those participat-
ing in the Comprehensive Survey of Living Conditions
(CSLC) in June and July. The number of survey districts
was about 300, the number of households in the districts
was about 5000; some households were excluded from
the enrolment because they moved from the district after
the CSLC before NHNS. The scale of the investigation of
NHNS was expanded for the first time in 2012, and the
investigation number of households was about four times
as usual.

Survey schedule

The survey was conducted four times per year (February,
May, August and November) from 1946 to 1955, and two
times per year (May and November) from 1956 to 1963.
Although it was conducted once a year in 1964, it was
consistently conducted in November from 1972 till now
(1963, 1966, 1972-2012: November/1965, 1967-1971:
May).

Survey items

The physical examination is roughly classified into the

following six components: some are relevant to anthro-

pometric measurements, clinical measurements, physical
symptoms, blood tests, lifestyle and medication by inter-
view, and so on.

a) Physical symptoms: anemia, angular cheilitis, follicu-
lar hyperkeratosis, absent tendon reflex, edema, and
others.

b) Anthropometric measurements: height, body weight,
circumference of the upper arm, chest circumference,
sitting height, grip strength, subcutaneous skinfold,
abdominal circumference, maximal oxygen consump-
tion.

¢) Clinical measurements: blood pressure, pulse rate:
systolic blood pressure, diastolic blood pressure, and
pulse rate.

d) Blood tests: serum total protein, total cholesterol,
triglycerides, HDL-cholesterol, blood glucose, red
blood corpuscles (RBC), white blood corpuscles
(WBC), platelet (PLT), haemoglobin (Hb), and others.

e) Measurement of physical activity: number of steps in
a day by pedometer.

f) Lifestyle and medication by interview: use of medica-
tion, Habits of regular exercise, alcohol intake, and
smoking.

RESULTS
The changes in the survey items from 1946 to 2012 are
shown in Tables 1-5.

The timing and details regarding changes in survey
items

Items related to nutritional deficiency, such as anaemia
and tendon reflex disappearance, and body weight meas-
urements were collected during the period according to
the instructions of the General Headquarters (Tables 1, 2).
From 1952, the examination involved dental checks and
the presence of unusual/missing teeth/cavities were noted.
Investigations of chronic digestive troubles, and height
measurement when seated (sitting height) were also add-
ed. The measurements of blood pressure, pulse rate, gas-
trocnemius pain, and circumference of the upper arm
were added in 1956, and the examination was conducted
four times per year. However, the survey schedule be-
came once a year in May, and investigation of physical
symptoms investigation was conducted twice in May and
November (on the same subjects). The examination
method was fully revised in 1964: From the survey items
in the physical examination, which was conducted in May,
circumference of the upper arm, pulse rate, and noting the
presence of unusual teeth were abolished. From 1989,
blood tests and measurement of physical activity (number
of steps in a day) were added (Tables 3, 4). The blood
tests measured serum total protein, total cholesterol, tri-
glyceride, HDL-cholesterol, LDL-cholesterol, blood glu-
cose, Hb, aspartate aminotransferase (AST), alanine ami-
notransferase (ALT), gamma-GT, albumin, creatinine,
fructosamine, and uric acid levels. Serum ferritin, albu-
min, and cotinine levels were measured in 2003. Moreo-
ver, use of medication was investigated from 2003, in-
cluding use of “anti-arrhythmic drugs”, “treatment of
diabetes mellitus using either insulin or oral drugs”, “cho-
lesterol-lowering drugs”, “anti-hyperlipidemia drugs”,
and “anti-anaemic agents (iron pill)” from 2008. Habits of
regular exercise (number of exercise days per week, aver-
age exercise time per day, and intensity of the exercise)
were also investigated.

Items investigated continuously for more than 50 years

Height, body weight and blood pressure and anthropo-
metric measurements were measured continuously for
more than 50 years (Table 2). They were investigated
every year; height for 64 years since 1948, body weight
for 66 years since 1947, and systolic blood pressure and
diastolic blood pressure for 56 years since 1956. The tar-
get age for height and body weight was assessed initially
from birth, but was changed to age 1 year and over after
1975. The target age for systolic blood pressure and dias-
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Table 1. The changes of the survey items and subjects’ age (Physical symptoms, lost teeth and dental caries, urinary

test) from 1946 -1990

Physical symptoms
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1946 25811 NS NS NS NS NS NS NS NS NS NS NS NS
1947 25811 NS NS NS NS NS NS NS NS NS NS NS NS
1948 25811 NS NS NS NS NS NS NS NS NS NS NS
19499 25811 NS NS NS NS NS NS NS NS NS NS NS
1950 25811 NS NS NS NS NS NS NS NS NS NS NS
1951 25811 NS NS NS NS NS NS NS NS NS NS NS
1952 581L2 g N NS NS NS NS NS NS NS IHF 2+
(nextyear)
1953 581L2 o N NS NS NS NS NS NS NS 2+
(nextyear)
1954 581L2 o g Ns NS NS NS NS NS NS
(nextyear)
1955 581L2 o g Ns NS NS NS NS NS NS 2+
(nextyear)
1956 511 NS NS NS NS NS NS 2+
1957 511 NS NS NS NS NS NS 2+
1958 511 o+ 0+ O+ o+ O+ O+ 2+
1959 511 o+ 0+ O+ o+ O+ O+ 2+
1960 511 o+ 0+ O+ o+ O+ O+ 2+
1961 511 o+ 0+ O+ o+ O+ O+ 2+
1962 511 o+ 0+ O+ o+ O+ O+ 2+
1963 511 NS NS NS NS NS NS 2+
1964 1 NS NS NS NS NS NS NS
1965 5 NS NS NS NS NS NS NS
1966 1 NS NS NS NS NS NS NS
1967 5 NS NS NS NS NS NS NS
1968 5 NS NS NS NS NS NS NS
1969 5 NS NS NS NS NS NS NS
1970 5 NS NS NS NS NS NS NS
1971 5 NS NS NS NS NS NS NS
1972 11 18-59F°
1973 11 18-59M°
1975 1
1976 1 NS NS NS _
1977 11 18:59F°
1978 11 18-59F°
1990 1 NS

Blank: not conducted. NS: not stated; F: female; M: male. Emmeniopathy: includes bradymenorrhea and amenorrhea.

"Includes pregnancy length in months (women).

1FBoth urinary protein and sugar.

*Measured at least 3 hours after the last meal.

The physical examination was not carried out in 1974.

tolic blood pressure was age 20 years and over during
1956-1971, age 18 years and over in 1972 and 1973, age
15 years and over in 1975-2011, and age 20 years and
over in 2012.

Items investigated continuously for 20-49 years

For posture and anthropometric measurements, tests in-
cluded chest circumference, and sitting height and subcu-
taneous skinfold (Table 2). Blood tests were added in

1989 (Table 3) and investigated almost every year; Hb
has been measured for 27 years, total cholesterol for 24
years, HDL-cholesterol for 24 years, triglyceride for 23
years, blood glucose for 23 years, serum total protein for
23 years and RBC for 21 years. The target ages for the
blood tests were more than 30 years old in 1989, 1990,
1992, 1993 and 1996, more than 18 years old in 1991, 20-
59 years old in 1994 and 1995, and more than 20 years
old from 1997 to 2012. Hours after the last meal before
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Table 2. The changes of the survey items and subjects’ age (anthropometric measurements et al) from 1946-2012

Anthropometric measurements Clinical measurements
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19467 2,58, 11 0
19470 2,5,8, 11 NS
1948°  2,5811 0" 0
1949° 2,58 11 0" 0
19507  2,5,8,11 0" 0 0
19517 2,5811 0" 0 0
19527 5,8,11,2 0" 0F 0" 0"
(next year)
19537 5,8,11,2 0" 0F 0" o
(next year)
1954"  5,8,11,2 0" 0 0" 0"
(next year)
1955"  5,8,11,2 0" 0 0" o
(next year)
1956 5111 0" o 0" 0o o 12 20" 1
1957 5111 0" o 0" 0o o 12 20" 1
1958 5711 0" o 0" 0" o 12 20" 1
1959 5111 0" o 0" 0" o 12 20" 1
1960 5111 0" o 0" 0o o 12 20" 1
1961 5711 0" o 0" 0o o 12 20" 1
1962 5711 0" o 0" 0o o 12 20" 1
1963 5711 0" o 0" 0" o 12 20" 1
1964 11 0" o 0" o 10 20" 1
1965 5 0" o 0" o 10 20" 1
1966 11 0" o 0" o 10 20" 1
1967 5 0" o 0" o 10 20" 1
1968 5 0" o 0" o 10 20" 1
1969 5 0" o 0" o 10 20" 1
1970 5 0" o 0" o 10 20" 1
1971 5 0" o 0" o 10 20" 1
1972 11 0" o 0" 0" 1059 18" 18" 1
1973 11 0" o 0" 0" 1059 18" 18" 1
1975 11 I 15" 15" 1
1976 11 I 15" 15" 1
1977 11 I 15" 15" 1
1978 11 I 15" 15" 1
1979 11 I 15" 15" 1
1980 11 I 15" 15" 1
1981 11 S S 15" 15" 1
1982 11 S 15" 15" 1
1983 11 I 15" 15" 1
1984 11 S 15" 15" 1
1985 11 I 15" 15" 1
1986 11 I 15" 15" 1
1987 11 I 15" 15" 1
1988 11 I 15" 15" 1
1989 11 1 15" 15" 1 NS
1990 11 1 15" 15" 1 NS
1991 11 1 15" 15" 1 NS
1992 11 1 15" 15" 1 NS
1993 11 1 15" 15" 1 NS
1994 11 1 15" 15" 1 NS
1995 11 I 15" 20" 15" 1
1996 11 IR 20" 15" 1
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Table 2. The changes of the survey items and subjects’ age (anthropometric measurements et al) from 1946-2012 (cont.)

Anthropometric measurements

Clinical measurements
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1997 11 1t 1 20" 15 1
1998 11 1 1 15" 15" 1
1999 11 1 1 15" 15" 1
2000 11 1 1 15" 15" 2
2001 11 1 1 15" 15" 2
2002 11 1 1 15" 15" 2
2003 11 1 1 15" 15" 15" 2
2004 11 1 1 15" 15" 15" 2
2005 11 1 1 15" 15" 15" 2
2006 11 1 1 6" 15" 15" 2
2007 11 1 1 6" 15" 15" 2
2008 11 1 1 6" 15" 15" 2
2009 11 1 1 6" 15" 15" 2
2010 11 6" 6" 6" 15" 15" 2
2011 11 1 1 6" 15" 15" 2
2012 11 1 1 6" 15" 20" 2

Blank: not conducted. NS: not stated. Measurement status: measurement status of height, body weight, abdominal circumference.

*Not included in the questionnaire.
The physical examination was not carried out in 1974.

the blood tests were not fixed and were different depend-
ing on the survey year, varying by hours since last meal
(4 hours or 3 hours, or simply avoiding the test within 30
minutes of a meal). Measurement of physical activity
(number of steps in a day) was investigated for 24 years
yearly until 1989-2012. The target age for the measure-
ment of physical activity (number of steps in a day) was
more than 30 years old from 1989 to 1993, 20-59 years
old in 1994, and more than 15 years old until 2012. Both
anti-hypertensive drug use and habits of regular exercise
by lifestyle and medication of interview were investigated
every year for 27 years from 1986-2012, and the target
age was consistently more than 20 years old (Table 4).

Survey items with revisions

The survey items on drinking and smoking habits were
moved to the lifestyle questionnaire in 2003. The criteria
for obesity was judged by subcutaneous skinfold in 1994,
but was changed to BMI from 1995 (Tables 5, 6). Subcu-
taneous skinfold (the back scapula bottom tip + the upper
arm extension side portio intermedia) was measured from
1972 to 1995, and defined for men as >40 mm and wom-
en as >50 mm for obesity. After 1995, BMI was applied,
but the cutoffs for underweight/obesity changed in 1998
(Table 6).

Summary sheets on subpopulations in the annual report
Since 2000, pregnant women have been excluded from
reports on body weight and BMI status. With regard to

use of medication, “anti-hypertensive drugs” was added
to the interview item from 1986, “anti-arrhythmic drugs”,
“treatment of diabetes mellitus using either insulin or oral
drugs” and “cholesterol-lowering drugs” from 2003, “an-
ti-hyperlipidemia drugs” from 2007, “anti-anaemic agents
(iron pill)” from 2008. The users of these drugs were also
excluded from reports on blood pressure status or blood
tests items biomarker status reports. From 2004, tables on
the prevalence of metabolic syndrome and their risk fac-
tor status were added to the reports.

DISCUSSION
This is the first report on the items of physical examina-
tion in the J-NNS and NHNS. The present analysis
showed that the revisions in survey methods, survey items,
and summary reports on the physical examination per-
formed in the J-NNS and NHNS. Important survey items
such as height, body weight, and blood pressure meas-
urements have been conducted for more than 50 years.
While malnutrition was a problem after the war in 1945,
in later years the pressing issues were prevention of life-
style-related diseases and increasing healthy life expec-
tancy.

Here we describe the historical outlines of health poli-
cies which influenced the survey contents of the J-NNS
and NHNS.

Period of governance of the General Headquarters of
the Allied Forces (1945-1951)
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Table 3. The changes of the survey items and subjects’ age (blood tests et al) from 1972-2012

Blood tests

3
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s £ % E 3 : 3 5 2 23T § E § EER g 5 ° 2 F f o2 £ %8 2 & 3 o3

- E 5 g & & E 8 8 5 2% £ 2 = s 22 424 [ 5 F 5 8 = & 72 & =

1972 NS 1859F 1859F

1973 NS 1859M 1859M

197576

1977 NS  1859F 1859F

1978 NS 1859M 1859M

197982

1983 NS  1859F 1859F

198488

1989" 300 300 300 300 30 300 30 30" 300 300 300 300 300 300 30

1990" 300 300 300 300 30 300 30 30" 300 300 300 300 300 300 30 30°

1917 18 18" 18" 18 185 18 18"

19927 300 300 300 30 300 30 30"

1993° 300 300 300 30 300 30 30"

19947 2059 2059 2059 2059 2059 2059 2059

1995" 2059 2059 2059 2059 2059 2059 2059

1996 300 300 300 30 300 30 30"

1997 200 200 200 20 20 20 20" 20"

1998" 200 200 200 20 20 20 20"

1999 200 200 200 20 20 20 20"

20000 200 200 200 20 200 20 20"

Blank: not conducted. NS: not stated; F: female; M: male.

At least 4 hours after the last meal.
*At least 3 hours after the last meal.

YRefrain from testing within 30 minutes just after meal3.

Diabetic situation: “Those who are highly suspected to have diabetes” and “those with a possibility to have diabetes”, Dyslipidemic situation: “Those who are highly suspected to have dyslipidemia”. During 2003-

2011, measurement of white blood corpuscles (WBC) and platelet (PLT) count was conducted, but not reported. The physical examination was not carried out in 1974.
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Table 3. The changes of the survey items and subjects’ age (blood tests, et al.) from 1972-2012 (cont.)

Blood tests
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2001 200 200 200 20 200 20 20"
2002 200 200 200 20 200 20 200 200 20
2003 200 200 200 20 200 20 20" 20 20 20" 20"
2004 200 200 200 2 200 20 200 200 200 20 20 20
2005 200 200 200 2 200 20 200 200 200 20 20 20
20064 200 200 200 2 200 20 200 200 200 20 20 200 200 200 20
2007 200 200 200 200 200 20 2 200 200 200 20 20 200 200 200 20
2008" 200 200 200 200 200 20 2 200 200 200 20 200 20 200 200 200 20
2009 200 200 200 200 200 20 2 200 200 200 20 200 20 200 200 200 20
2010 200 200 200 200 200 200 200 20 200 200 20 200 200 200 200 200 20 20 200 200 200 20
2011° 200 200 200 200 200 200 200 20 200 200 20 200 200 200 200 200 20 20 200 200 200 20
20128 20" 200 20 20" 200 200 200 20

Blank: not conducted. NS: not stated; F: female; M: male.

TAt least 4 hours after the last meal.

YAt least 3 hours after the last meal.

YRefrain from testing within 30 minutes just after meal3.

Diabetic situation: “Those who are highly suspected to have diabetes” and “those with a possibility to have diabetes”, Dyslipidemic situation: “Those who are highly suspected to have dyslipidemia”. During 2003-
2011, measurement of white blood corpuscles (WBC) and platelet (PLT) count was conducted, but not reported. The physical examination was not carried out in 1974.
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Table 4. The changes of the survey items and subjects’ age (Lifestyle and medication of interview et al) from 1976-2012

Lifestyle and medication by interview

[}
_§‘ Use of medication Habits of regular exercise Drinking habits Smoking habits E) g
an | ' a : =
s 5 g ogs o2 = F o, By 53 2 E
2 2 S £z 5 g g 5 5 2 3 . & B S
3] 7 = =5 z =] on — o ‘5 5 i @ g = [o3 e g 1] =
< 8§ £ 2,2 & 3 = 53 § @ Z 8 Z 8 33 2 Z z
s &L 2 328%F &L Gz s 3 i 0. % » » 2 5% 3 £, 4
£ E s E 3§ £ §E = 28 2z % £ £ £ § &3 £ 25 3
s £ 2 & £ 35EZ2 ty £5 3, Ez 5T 5, E ¢ E 2 B2 % 3% i
p= > < £ fE8s S8 FE EE FE ZE 8 EX a8 & a8 A =2 4 s
1976 11 12-
1977-85 11
1986 11 20 20 20 20 20
1987 11 20 20 20 20 20
1988 11 20 20 20 20 20
1989 11 30" 20 20 20 20 20
1990 11 30" 20 20 20 20 20 20 20 20
1991 11 30" 20 20 20 20 20 20 20 20
1992 11 30" 20 20 20 20 20 20 20 20
1993 11 30" 20 20 20 20 20 20 20 20
1994 11 20-59 20 20 20 20 20 20 20 20
1995 11 15" 20 20 20 20 20 20 20 20
1996 11 15" 20 20 20 20 20 20 20 20
1997 11 15" 20 20 20 20 20 20 20 20
1998 11 15" 20 20 20 20 20 20 20 20
1999 11 15" 20 20 20 20 20 20 20 20
2000 11 15" 20 20 20 20 20 20 20 20
2001 11 15" 20" 20" 20" 20" 20" 20" 20" 20"
2002 11 15" 20 20 20 20 20 20 20 20
2003 11 15" 20 20 20 20 20 20 20 20
2004 11 15" 20 20 20 20 20 20 20 20
2005 11 15" 20 20 20 20 20 20 20 20
2006 11 15" 20 20 20 20 20 20 20 20 40"
2007 11 15" 20 20 20 20 20 20 20 20 20
2008 11 15" 20 20 20 20 20 20 20 20 20 20
2009 11 15" 20 20 20 20 20 20 20 20 20 20
2010 11 15" 20 20 20 20 20 20 20 20 20 20
2011 11 15" 20" 20" 20" 20" 20" 20" 20" 20" 20" 20"
2012 11 15" 20 20 20 20 20 20 20 20 20

Blank: not conducted. The physical examination was not carried out in 1974.
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Table 5. The changes of the survey items (additional and deleted items) from 1946-2012

Year Additional items Items conducted only on the specific year Deleted items
1946 - [Physical symptom]: anostosis -
1947 [Physical symptom]: anostosis -
1948-49 - - -
1950 [Anthropometric measurements]: chest circumference - -
1951 - - -
1952 [Anthropometric measurements]: sitting height [Physical symptom]: age at menarche (only May and Aug) [Physical symptom]: corneal xerosis, keratomalacia,
[Physical symptom]: chronic gastrointestinal injury [Lost tooth and caries] symptom and canker sore, chronic diarrhea
1953 - [Lost tooth and caries] -
1954 - - -
1955 [Lost teeth and dental caries] -
1956 [Anthropometric measurements]: circumference of the upper arm - [Physical symptom]: bradycardia, Emmeniopathy/
[Clinical measurements]: pulse rate , blood pressure bradymenorrhea and amenorrhea, poor breast milk
secretion, chronic gastrointestinal injury
1957-58 - - -
1959 [Physical symptom]: gastrocnemius pain - -
1960-62 - - -
1963 - - [Anthropometric measurements]: circumference of
the upper arm
[Clinical measurements]: pulse rate
1964 [Anthropometric measurements]: grasping power - [Lost tooth and caries]
[Physical symptom]: pregnancy and lactating status, pregnancy
length in months (women)
1965-71 - - -
1972 [Anthropometric measurements]: subcutaneous skinfold [Urinary test], [Blood tests]:female only [Physical symptom]: all items
1973 - [Urinary test], [Blood tests]:male only -
1975 - - [Anthropometric measurements]: chest circumfer-
ence, sitting height
[Lifestyle and medication of interview]: grasping
power
1976 - [Physical symptom]: absent tendon reflex, gastrocnemius -
pain, edema
[Questionnaire about the health]
1977 - [Urinary test], [Blood tests]: female only -
1978 - [Urinary test], [Blood tests]: female only -
1979-80 - -
1981 - [Anthropometric measurements]: chest circumference, sitting -
height
1982 - - -
1983 - [Urinary test], [Blood tests]: female only -
1984-85 - - -
1986 Lifestyle and medication of interview]: use of anti-hypertensive - -

drugs, habits of regular exercise, drinking habits, smoking history
(including average number of cigarettes smoked per day)

(re): re-appeared; -: none. The physical examination was not carried out in 1974,
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Table 5. The changes of the survey items (additional and deleted items) from 1946-2012 (cont.)

Year Additional items Items conducted only on the specific year Deleted items
1987-88 - - -
1989 [Measurement of physical activity]: number of steps in a day [Blood tests]: serum iron, GOT, GPT, y-GPT, albumin , -
[Lifestyle and medication of interview]: habit of regular exercise, creatinine, fructosamine, uric acid
definition of drinking habit
[Anthropometric measurements]: maximal oxygen consumption
1990 [Lifestyle and medication of interview]: quantity of drinks (aver- [Blood tests]: serum iron, GOT, GPT, y-GPT, albumin, -
age), drinking history, smoking history creatinine, fructosamine,uric acid
[Urinary test], [Electrocardiography]
1991 [Blood tests]: RBC -
1992-95 - - -
1996 - - [Anthropometric measurements]: subcutaneous skinfold
[Maximal oxygen consumption]
1997 - [Blood tests]: hemoglobin Alc (stable form) -
1998-2001 - -
2002 [Blood tests]: haemoglobin Alc [Blood tests]: hematocrit -
2003 [Anthropometric measurements]: abdominal circumference [Blood tests]: cotinine (blood serum) [Lifestyle and medication of interview]: drinking and
[Blood tests]: WBC, PLT, ferritin, albumin(re) smoking habits were moved to the lifestyle questionnaire
[Lifestyle and medication of interview]: use of anti-arrhythmic from this year.
drugs, treatment of diabetes mellitus using either insulin or oral
drugs, cholesterol-lowering drugs
*Number of exercise days per week, average exercise time per
day, intensity of the exercise
2004 [Blood tests](re): hematocrit - -
2005 - - -
2006 - [Single leg stance] -
2007 [Blood tests]: LDL-cholesterol - -
[Lifestyle and medication of interview]: anti-hyperlipidemia drug
2008 [Lifestyle and medication of interview]: anti-anaemic agent(iron - -
pill)
[Blood tests](re): creatinine
2009 - - -
2010 [Blood tests]: TIBC [Blood tests]: serum iron [Blood tests]: ferritin
[Blood tests](re): AST, ALT, y-GT, uric acid
2011 - [Blood tests]: serum iron -
2012 - - Blood tests]: serum iron, total protein, triglyceride, blood

glucose, RBC, WBC, PLT, Hb, hematocrit, ferritin,
TIBC, AST, ALT, y-GT, albumin, creatinine, Uric acid
[Lifestyle and medication of interview]: anti-anemic
agent (iron pill)

(re): re-appeared; -: none. The physical examination was not carried out in 1974.
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Table 6. Criteria for obesity, 1995-2012

1995-97 1998-2012
Definition BMI (kg/m®) Definition BMI (kg/m®)
Thin (Underweight) Less than 19.8 Thin (underweight) Less than 18.5
Normal 19.8-24.2 Normal 18.5-24.9
Overweight 24.2-264 - -
Obesity 26.4 or more Obesity 25.0 or more

The J-NNS was implemented in Tokyo under the di-
rective of the Japanese government from the General
Headquarters in 1945, to obtain basic data for estimating
food imports. Furthermore, its objective expanded to pro-
vide data for diet and physical status improvement as well
as for the development of food security policies in the
aftermath of the Second World War.’

Period of the Nutrition Improvement Law (1952-2002)
The Nutrition Improvement Law was enacted in 1952.
Article 2 required that “the government conduct a nation-
al nutrition survey to clarify the relationship between
health conditions and nutrition, and nutrition intake and
economic liability with the aim of improving public nutri-
tion”.'” The purpose of the law was not only to provide
basic data on food imports, but also to improve dietary
intake and the health of the nation, and to apply the re-
sults for developing food security policies.

From 1956, economic development was accompanied
by a remarkable improvement in national eating habits. '’
After 1961, disparities in nutritional status among differ-
ent regions or social classes became prominent, arising as
a new problem. Furthermore, instead of preventing con-
ventional diseases such as nutrient deficiencies or infec-
tious diseases, the pressure to emphasize health promo-
tion to prevent chronic diseases increased year by year.
To tackle these issues, a need arose to establish a relation-
ship between health promotion and nutrition. The Nation-
al Nutrition Council drastically revised the survey in
1964.° The major changes regarded survey periods, anal-
yses of nutritional intake according to social class and
regions, monitoring of food eaten outside homes, revision
of physical examination, and analyzing food intake ac-
cording to 21 newly defined food groups. The Nutrition
Council in 1972 further decided to investigate the eating
habits of adults, as well as to obtain blood, urinalysis, and
skinfold data,” as chronic diseases related to high blood
pressure, obesity, and diabetes became a problem in the
1970s."" Reductions in survey days and sampling have
been also reconsidered. To prepare for a rapidly aging
society, the first National Positive Health Measures in
1978 set targets for health promotion, to build a cheerful
and vigorous society. "’

The 1990s brought new problems. In particular, there
were more people opting to skip breakfast, children were
becoming fussy eaters and there was an increase in con-
sumption of processed food.!' These problems greatly
reflected the changes in social structure. As the elderly
population increased, there was an extra drive to promote
age-related health policies. In 1988, the Ministry of
Health and Welfare developed the “Second National Posi-
tive Health Measure (Active 80 Health Plan)”, '* and be-

gan to promote healthy eating habits together with exer-
cise and periods of rest. Blood tests and measurement of
physical activity (number of steps in a day) were added to
the J-NNS in 1989. At this time, it was widely recognized
that lifestyle factors were associated with the risk of so-
called adult diseases. In 1996, the concept of “lifestyle-
related disease” was introduced by the Public Health
Council of the Ministry of Health and Welfare instead of
“adult diseases” to enforce the idea that people can pre-
vent the development and progress of disease by chang-
ing their lifestyles."’ “National Health Promotion Move-
ment in the twenty-first century (Health Japan 21)” was
adopted as the third National Positive Health Measure in
2000." This aimed to encourage people to take active
responsibility for their health so as to ensure and maintain
good health in old age. This concept of “healthy life ex-
pectancy” highlighted that Japan should not progress to a
nursing care state, with people bedridden or suffering
from dementia. Older people were encouraged to be ac-
tive and lead a vigorous life.

Period of the Health Promotion Law (2003-2012)
With the increase in the elderly population, prevention of
lifestyle-related diseases and promotion of health was
widely considered a serious public health problem, lead-
ing to enactment of the Health Promotion Law in May
2003."” The J-NNS expanded the survey items to include
not only nutrition but also exercise, rest (sleep), alcohol
intake, smoking, and dental health. This new law replaced
the Nutrition Improvement Law and the J-NNS was re-
named the National Health and Nutrition Survey
(NHNS).” “The second term of the National Health Pro-
motion Movement in the twenty-first century (Health
Japan 21 (the second term))” from 2013 fiscal year to
2022 fiscal year was adopted as the fourth National Posi-
tive Health Measure in 2012. The target was prevention
of lifestyle-related disease and mental health, increasing
healthy life expectancy and reducing health disparities."*
The survey items were expanded to measure the living
habits in general, to cover not only nutrition but also ex-
ercise, rest (sleep), alcohol intake, smoking, and dental
health. Regional differences became available after ex-
pansion of the scale of investigations in 2012."*
Therefore, the J-NNS and NHNS have contributed to
nutritional improvement in Japan for more than half a
century. The anthropometric data was used to determine
of the standard height and body weight in the Japanese
Dietary Reference Intakes (2005, 2010 and 2015),'*'® and
it also provided information for the planning and evalua-
tion of Healthy Japan 21 (first and second term).'”* We
expect that this survey will be useful not only for national
and local administration, but also for improvement of
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living habits and effective improvement in the support of
health care throughout Japan in future. These data should
also be of value in developing policies for prevention of
lifestyle-related diseases. The results from our research
will be the basic information for the utilization of the J-
NNS and NHNS, to researchers, clinicians or policy mak-
ers.

As we have already mentioned, because the original
purpose of the J-NNS was nutritional improvement, com-
paring the results across years wasn’t considered im-
portant. So the target age was dispersive, and the survey
scale wasn’t unified, and some of the individual data for
the survey items doesn’t exist from 1946 to 1994. There-
fore for those years, the only data available are the report-
ed statistical tables in the official annual reports. However,
we envisage that our analysis will be useful to developing
nations with high economic growth, where the social
structure is rapidly changing and the onset of lifestyle-
related diseases are prominent. Height, body weight and
blood pressure had been investigated for years, so we
hypothesized that any relationship between nutritional
status and changes in body size would become clearer if
they were analyzed together with the dietary survey. We
think it's also significant to analyze the relationship be-
tween nutrient intake and blood tests over 20 years, be-
cause of the addition of serum total protein, total choles-
terol, triglycerides, HDL-cholesterol, blood sugar level,
RBC and Hb measurements.

This study showed that data collection became focused
on monitoring the health status of the population after
2003, but it's still necessary to re-examine the methods
for measurement and the survey items. Some changes
have been adopted to refine the survey items. For exam-
ple, starting in 2006, the survey included questions on
whether height, weight and abdominal circumference
were measured directly and whether pedometer meas-
urements were taken throughout the day. However, there
is still a need to reconsider the definition about habits of
regular exercise. Furthermore, there are also several sur-
vey items which are not performed in Japan, but are con-
ducted in other countries. For example, items on hepatitis,
kidney function and osteoporosis are conducted in the
United States,” items on 24-hour urinal collection in the
United Kingdom,”' items on community survey in Chi-
na,”? items on hepatitis and osteoporosis in Korea.”
These survey items may be considered in the future.
Timely updates of measurement methods should be care-
fully planned and implemented to present accurate and
reliable data on the health status of the general population.
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