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Prospective Review of School Health
Hideyasu Aoyama

Department of Hygiene & Preventive Medicine
Okayama University Medical School

In Japan, school health practice has the longest history compared to other health practice such
as occupational health and community health. School health has been managed by the Ministry of
Education beginning soon after the modern education system of the Meiji Era started, while
occupational health managed by the Ministry of Labour and community health managed by the
Ministry of Health and Welfare started after the end of the World War I .

Japan was defeated in World War II and the nation was demoralized by the destruction and
damage to much of the nation, ,

The World Health Organization has identified three important concepts for modernizing
medical and health care systems in the World by the Constitution in 1946, First, they defined the
concept of "Health" internationally. Second, they declared "The enjoyment of the highest
attainable standard of health is one of the fundamental rights of every human being" ; third, they
emphasized the responsibility of government for the health of their peoples.

The National Health Care System in Japan was fundamentally restructured to the nation wide
health center network just after the end of the World War II and the National Health Insurance
Scheme started in 1961.

The improvement of living standards arising from economic growth has resulted in the rapid
change in health indicators such as increased life expectancy at birth, declining mortality from
many chronic and infectious diseases, and a declining birth rate. However, Japan is now faced
with many serious health problems including the increase of the elderly population and a rapid
increase of medical costs and rapid growth of demand for health services.

The report to the Prime Minister from the Science Council of Japan recommended the term
"Paradigm shift'" as a keyword to express the direction that science needs to move towards in the
21st century. '

Teams of health professionals in school, community and occupational health practices and also
in health, medical and welfare services are inevitable for resolving the health problems with which
we are faced. Professionals in the field of school health should play an important role in the
development of team approach.

Key words : School Health, Prospective review, Paradigm shift, Aging Society
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A Comparison of Specific Body Surface Area
in Junior High School Rugby Football Players

Jun Mizohata*! Tatsuo Shiraishi**
Michio Tatami*? Tsutomu Mino*?

*L0saka Kyoiku University
*2Hananoi Junior Hi gh School

*SHyogo University of Teacher Education

The rules of rugby football were shifted from full rugby football (15 players) to junior rugby
football (12 players) in Japanese junior high school. Taking care of the player's future, they made
this change hoping to prevent serious injuries,

We examined the longitudinal growth data of the selected full rugby and junior rugby football
players from 6 to 15 years old and calculated specific body surface area (w/s, w : body weight, s :
body surface area). Using the standard chart of specific body surface area, we compared both
selected rugby players.

The results are follows: :

1. In the case of full rugby football players, the change of specific body surface area was from
the 90th to the 97th percentile, and in the case of junior rugby football players, the change was
from the 25th to the 75th percentile.

2. Only four players are still active in the full rugby players. In the other players, the specific
body surface area was over the 90th percentile and they had an inclination to be fat. From this, it
can be said that time of training and practice was not appropriate for their growth.

We think that the change of specific body surface area can be used as an index to judge the
suitable timing of training and practice.

Key words : longitudinal study, specific body surface area, rugby football
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An Epidemiological Study on Apolipoproteins
in Japanese Schoolchildren
(1) Distribution and Relation with Serum Lipids
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/N O Apolipoprotein (23 A FE SIS
(1) Apolipoprotein D734 & L& NG E & DR E

KO MF K K T
oW oM BT BB R E
CREREAE BY - REREENRE
ASMBERYE AR
R I RERE R At v 5 —

18 NRBOB AR EIREFIIBE S 5 SR Goshiki Health Study O—H & L T10~145%
DEFA28E % MR apolipoprotein A-1, A-T, B B E O & MiEMEE & o BEEN© HFE
L7-. Apolipoproteinld VNS IEHSM L, ZHFHOFHHEELEEREIILTOLI THo72 !

-1, BF129.1+17.8mg/dl, 2F129.3+15.7mg/dl, apo A-T, HT-28.1+3.8mg/dl, 1(%28‘1.7:
3.5mg/d! ; apo B, H166.4+13.5mg/dl, & F66.3+13.2mg/dl ; apo E, H-F3.8+1.2mg/dl, LF3.9%
1.0mgrdl. apo A-1, A-TI B L UEQRICIZAEICEOFHBA AR S R/2H, TR 5D apolipoprotein & apo
BOB#II/NE o7z, 7z, apolipoprotein {XMFEH DY) VIEE, BLUEh RIS 5 Y KEHHE
DAV ATa— ) ERVIEE %R L7, Apolipoprotein A H B L FOMERE L OMEIZEF, &
F %12%&13%“(§§3ﬁ‘oﬁ. ApoB BX U apoE idE LV A7 0, m‘?ﬁﬂﬂﬂﬁﬁff’ém <,
ﬁapoA I, apo A-TIEa L AT — ), ERHEEHECESELZRLE. :

AHEORRITHISER % B4 L TH O N R HIRO B AR AFEOMTE apolipoprotein @ L~V & 1
RTBLDTHA, L4 HOHERBRPO10~MUROFEOIRANRBORYO—HAIH LIk o 72,
Summary : As a part of the Goshiki Health Study, an epidemiological survey on the risk factors
of cardiovascular diseases in schoolchildten, the distributions of apolipoprotein A- 1, A-11, B and
E (apo A-T, A-T, B and E) were investigated in 428 children aged 10-14 years in a rural area of
Hyogo Prefecture, Japan. The level of each apolipoprotein showed normal distribution with the
following mean and standard deviation ; apo A-1, male 129.1+17.8 mg/dl, female 129.32£15.7
mg/dl; apo'A-1I, male 28.1£3.8 mg/dl, female 28.1+3.5 mg/dl; apo B, male 66.4+13.5 mg/dl,
female 66.3113.2 mg/dl; apo E, male, 3.8£1.2 mg/dl, female 3.911.0 mg/dl.

Apo A-1, A-T, and E were positively correlated with each other but the correlation between
these apolipoproteins and apo B was low. Apolipoproteins showed close relations with
phospholipid and cholesterol of their relevant lipoprotein fractions. The interrelation of
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apolipoproteins and their relation with serum lipids were high at age 12 and 13 years in both males
and females. The levels of apo B and apo E were the highest in the high cholesterol and high
triglyceride group, while apo A-T and apo A-T levels were the highest in the high cholesterol
and normal triglyceride group. |

These results provide a population-based normative value for each apolipoprotein in Japanese
children living in rural areas and show a characteristic lipid metabolism in children at these ages.

Key words : Apolipoproteins, Serum lipids, Schoolchildren, Population-based
Study ‘

Introduction

It has been established that atherosclerotic lesions show their signs as early as in the
childhood and currently it is thought that profiles of lipid metabolism in childhood are closely
related with the onset and progression of obesity, atherosclerosis and hypertension in
adulthood.” In Japan, dietary habits have been rapidly westernized since World War 1 and it has
been pointed out that such a change in dietary habits, particularly in that in childhood, may be liable
to increase the frequency of cerebral infarction or ischemic heart disease due to atherosclerosis.
From this stand-point, several investigations of serum lipids in children have been begun in
Japan.?

Recently it has been revealed that the protein moiety of serum lipoproteins, i. e., apolipoproteins,
play important physidlogical roles in the lipid metabolic system and much information on the

Figure 1. Location of Goshiki-cho, Tsuna County, Hyogo Prefecture, Japan (Awaji Island)
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relationship between apolipo-proteins and atherosclerosis has been gained.®” The normal
values of apolipoproteins in adults in Japan were presented by Goto et al. using the single radial
immuno diffusion (SRID) technique.” The levels in Japanese children were also reported.
Many of the studies in children, however, were clinically performed in a relatively small number
of cases. Studies on the distribution of apolipoproteins in a large number of children are few in
Japan.

Since 1985, we have carried the Goshiki Health Study, an epidemiological survey on the risk
factors of cardiovascular diseases in schoolchildren in Goshiki-cho in Hyogo Prefecture in
Japan, where the prevalence rate of cerebrovascular disease and diabetes mellitus are high? In
this study, as a part of this epidemiological survey, we investigated the distribution of apolipo-
proteins (A-1, A-1I, B and E) in the population of schoolchildren (10-14 years of age) in the town
and presented population-based normative values for apolipoproteins in Japanese children living
in rural areas. We also discussed the relationship between apolipoproteins and serum lipids in
children at these ages.

Subjects and methods

Subjects

Goshiki-cho, Tsuna-County, Hyogo Prefecture is located in the center of the west coast of
Awaji Island and is a semi-agricultural and semi-fishing town with a population of 11,000 (Fig.
1). The standard mortality ratios for cerebral hemorrhage and diabetes mellitus in the town were
significantly higher than the national mean values? In July 1990, medical examination was
performed on 663 schoolchildren aged 10-14 years (the fifth and sixth years of elementary
school and the first, second and third years of junior high school) whose parents had given
consent (examination rate 98.8%). The examination was carried out from 8:00 a.m. to 10:00
a.m, after an overnight fast. Blood was drawn from the antecubital vein with the subjects being
placed in supine position at fest. The blood samples were allowed to stand at room temperature
for one hour and then centrifuged at 3,000 r.p.m. for 15 minutes. The resultant serum samples
(divided into two portions and stored at 4°C or -20°C) were used for determining serum lipids
and apolipoproteins. In this study, 428 schoolchildren were selected as the subjects, from whom
sufficient amounts of serum sample were obtained for the analysis of apolipoproteins, lipids and other
biochemical tests. All the children involved in the study were normotensive, had normal liver
function (GOT, GPT) and were negative for urinary sugar, protein and urobilinogen.

Determination of serum apolipoproteins and lipids

Serum apolipoproteins A- I, A-1I, B and E (apo A-T, A-T, B and E) were determined by the
SRID method described by Mancini et al.” using SRID plates (Daiichi Pure Chemicales Co.,
Ltd., Tokyo, Japan).”'” Total cholesterol, triglyceride, and phospholipid were determined
enzymatically using an automated biochemical analyzer (Hitachi 736, Tokyo, Japan). The
supernatant separated by heparin-Mn precipitation was determined for high density lipoproptein
cholesterol (HDL cholesterol). The level of low density lipoprotein cholesterol and very low
density lipoprotein cholesterol (LDL+VLDL cholesterol) was estimated by subtracting the HDL
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cholesterol level from the total cholesterol.

These determination were made within two 4144 AAiAA ALAIALA
weeks after blood collection. [ 13
12
Study Design A 1
This study is a part of the Goshiki Health €0

_The study has b : for th 1385 1986 1387 1968 1983 1980 1991 1992 1893 1994 1995
Study. The study has been designed for three Time

epidemiological analysis; cross sectional study, Cross Sectional Study

time series study, and follow-up study (Fig.
2). Details of the study design were discussed

elsewhere.™ In this report, we describe the 14 .
results of a cross sectional analysis on 13 ,
apolipoproteins, which is the baseline study 12 >
for the time series study and for the follow-up n b
study on apolipoproteins. Aseyq b

1985 1986 19871988 1989 1990 19911992 1993 1994 1995
Statistical analysis Time ==

Student's 2-tailed t test was used to Time Series Study

compare mean values. The ordinary Pearson

correlation coefficient was used for the 14

relationship among apolipoproteins and 13

serum lipids. p values of less than 0.05 were 12

regarded as statistically significant. 1

Ag
Results "0 /
1985 1986 1987 1988 1989 1990 1931 1992 1993 1394 1935

1. Distribution of serum apolipoproteins and Time =t

lipids, by sex and age. Follow-up Study

Table 1 shows the mean values of apo A- 1,
A-T, B and E, by sex and age. The levels of
apolipoproteins tended to decease during the
period from 10 to 12 years of age, when the level were the lowest, and then tended to increase at
13 years of age and thereafter, This change was observed in both males and females. However, the
age-related change of apolipoproteins was small and was not statistically significant. In the
younger age group of 10-11 years, males had higher apo A-1 levels than females, whereas in
the older age group of 13-14 years females showed higher levels than males, though in individual
age groups or in the whole 10-to-14 age group, no significant difference was found between
males and females.

The distribution of apolipoproteins at 10— 14 years of age is shown in Fig.3. All of the apo
A-1, A-1, B and E levels were normally distributed. The mean values and 95% range of
respective apolipoprotein were as follows: apo A-1, 129.1 mg/dl and 93.5—163.8 mg/dl for
males and 129.3 mg/dl and 97.9 —160.7 mg/dl for females; apo A-Tl, 28.1 mg/dl and 20.5—36.1

Figure 2. Study Desing of the Goshiki Health Study
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mg/dl for males, and 28.1mg/dl and 21.1—35.1 mg/dl for females, apo B, 66.4 mg/dl and 39.4—
93.4 mg/dl for males, and 66.3 mg/dl and 39.9—92.7 mg/dl for females; and apo E, 3.8 mg/dl
and 1.4—6.2 mg/dl for males, and 3.9 mg/dl and 1.9—5.9 mg/dl for females.

Table 2 shows the mean values of serum lipids, by sex and age. Total, HDL and LDL+ VLDL

Table 1. Mean values of serum apolipoproteins, by sex and age.(Mean=®SD)

Age Apo A-1 Apo A-T1 Apo B ApoE
(years) (mg/dl) (mg/dl) (mg/dl) (mg/dl)

Male (n)
10 ( 47) 134.2+20.3 294136 75.0+£13.3 40+1.0
11 ( 40) 129.04+19.5 281140 69.6+12.5 40+1.1
12 ( 51) 124.7+164 26.0+34 59.4110.8 3.8+1.0
13 (44 12994122 28.8+3.6 67.1+12.3 3.7+1.6
14 ( 37) 128.31+18.0 28.1£3.3 61.0+12.1 35E1.1
Total(219) 12911738 28.1+3.8 66.41+135 3.8+1.2

" Female (n)
10 ( 40y 129.7+14.8 29.0+27 76.3+10.9 40%1.1
11 ( 45) 1274£15.1 272+30 714+13.7 41+1.1
12 (37 124.1%17.0 26.2+3.1 604+ 9.0 3.8+0.9
13 (41 130.6£15.1 28.3+3.0 62.1+11.2 3.8+1.0
14 ( 46) 134.0414.9 29.6+4.1 61.24+12.0 3.8+0.9
Total(209) 129.34+15.7 28.1+35 66.3£13.2 39+1.0

Apo A - I (Male)

Apo A - I (Female)

Apo A -1 (Male)

Apo A - Il (Female)

100, 100 150 150
£ ol 2% Z10 2120
5 5 5 S
Z 60t Z 60 % %0 5 %
€40 gm gm gw
“% “ % =3 “ 3
S oM o 0 s oW o o 0 1w Yo w0 15
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Figure 3. Frequency distributions of apolipoproteins
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cholesterol negatively correlated with age in males, while those in females showed a similar age-
related change with apolipoproteins. Phospholipid, in both males and females, also resembled
apolipoproteins in the age-related pattern. Triglyceride did not change significantly with age.
Females showed significantly higher levels of total and LDL+VLDL cholesterol than males at
14 years of age, and higher triglyceride than males at the whole 10-to-14 age group.

2. Correlation among apolipoproteins and their relation with serum lipids.

Table 3-1, 3-2, 3-3, 3-4 and 3-5 show the correlation among apolipoproteins and serum
lipids. Apo A- 1 positively correlated with apo A-1I at each age 10 to 14 years in both males and
females and with apo E in males aged 11 and 14 years and females aged 13 years. A significant
correlation was found between apo A-1 and apo E in males aged 10, 11, 13 and 14 years. Apo
B was poorly correlated with the other apolipoproteins and showed a significant positive
correlation only with apo A-T in males aged 12 and 13 years and in females aged 13 years.
Apolipoproteins showed close relations with phospholipid and cholestrol of their relevant
lipoprotein fractions. Namely, apo A- I, apo A-T and apo E positively correlated with HDL
cholesterol, And apo B significantly correlated with LDL+VLDL cholesterol. Generally, the
inter-relation of apolipoproteins and their relation with serum lipids were high at age 12 and 13
years in both males and females.

Fig. 4 compares apolipoprotein levels among individuals with different levels of serum
cholesterol and triglyceried: Group A, normal cholesterol and normal triglyceride; Group B,
normal cholesterol and high triglyceride; Group C, high cholesterol and normal triglyceride and

Table2. Mean values of serum lipids, by sex and age.(Mean=SD)

Age Total HDL LDL+VLDL Triglyceride Phospholipid
cholesterol cholesterol cholesterol
(years) (mg/dl) (mg/dl) (mg/dl) (mg/dl) (mg/dl)
Male
10 166.54:23.3 56.7112.5 109.8+21.3 62.8£23.9 179.3£21.7
11 154.9+29.4 54.7%+104 105.3+28.6 59.6+18.3 170.5+27.2
12 161.1£25.5 554+13.3 9574223 60.71£26.8 166.4£25.6
13 15141254 52.3+10.7 99.14+25.5 5761299 167.1+£19.1
14 1459251 52.2+104 93.7+26.8* 6551289 169.7+20.3
Total 154.3+26.6 54.4+11.8 99.9+254 61.3+26.0* 170.2+23.5
Female
10 16274254 543+ 9.3 108.4%+26.6 7191265 180.11+16.6
11 158.8+26.8 53.8+12.8 104.9425.2 65.5+19.8 173.14+22.8
12 163.2+29.3 53.3+104 99.8:24.6 71.8+28.3 171.0:+24.2
13 152.74+27.2 528% 9.6 99.9:+26.8 60.7416.0 1701229
14 168.3+22.5 52,7101 10554223 70.9+26.8 1744+214
Total 157.2+26.4 534106 103.8+25.3 68.1+24.3 173.6+22.2

*Difference between males and females at the same age, p<0.05.
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Table3-1. Correlation coefficients between apolipoproteins and serum lipids in schoolchildren at 10years.

Male (n=47)
ApoA-T ApoA-II ApoB  ApoE Total HDL LDL+VLDL  Tri- Phospho-
cholesterol  cholesterol cholesterol  glyceride lipid
Apo A-1 0.525**  0.095 0.018 0.374**  0.244 0.268 0.030 0.464**
Apo A- I 0548** —0.125 0.308*  0.311* 0157 0.250 —0.010 0.579**
ApoB  0.256 0.280 0.075 0.414** —0.046 0.482** 0.185 0.478**
ApoE  0.147 0.183 0.209 0.133 0.305* —0.032 —0.137 0.256
Tolal chokesierol 0,205 0.275 0.535** 0.266 0.426**  0.848** —0.092 0.813**
HDLcholesterl ~ 0.408**  0.201 —0.234 0.340*  0.052 —0.118 -—0.369** 0.359*
it ddeenl . 0.054 0.192 0.592** 0.136 0.938** —0.299 0.115 0.682**
Triglyceride —0.201 0.143 0.206 0.285 0.391* —0.152 0.426** —0.055

Phospholipid  0.272 0.208 0.305 0.452* 0.819** 0102 0.684** 0.375*

ApoA-1 ApoA-I ApoB  ApoE Total HDL  LDL+VLDL  Tri- Phospho-
cholesterol cholesterol  cholesterol  glyceride lipid

Female (n=40)

*p<0.05, **p<00l.

Table3-2. Correlation coefficients between apolipoproteins and serum lipids in schoolchildren at 11 years.

Male (n=40)
ApoA-1 ApoA-T ApoB  ApoE Total HDL LDL#VLDL  Tri-  Phospho-
cholesterol  cholesterol  cholesterol  glyceride tipid
Apo A-T 0.806** 0.145 0.355*  0.288 0.458** 0.129 0.129 0.528**
Apo A-TT  0.374* 0.102 0.402** 0.259 0.498** 0.085 0.085 0.483**
ApoB  0.259 0.054 0.239 0.590** 0.113 0.565** 0.565** 0.755**
ApoE  0.186 0022 —0.080 0.153 0.194 0.053 0.053 0.078
Total cholestere! 0,193 0.063 0.547**  0.308* 0.254** 0.936** 0.155 0.867**
HDL cholesterdl ~ 0.307* —0.014 0.128 0.277 0.359* —0.103 —0.042 0.690”
DIV deken 0,050 0.075 0.516** 0.186 0.881** —0.125 0.174 0.742**
Triglyceride 0.024 —0.095 0184 —0.070 0.260 —0.195 0.375* 0.298

Phospholipid  0.480**  0.050 0.574** 0.355* 0.851** 0.576** 0.614** 0.256

ApoA-1 ApoA-II ApoB Apo E Total HDL LDL+VLDL  Tri- Phospho-
cholesterol cholesterol cholesterol  glyceride lipid

Female (n=45)

*p<0.05, **p<0.01.

Group D, high cholesterol and high triglyceride. Here, the levels of cholesterol and triglyceride
exceeding the mean values+1SD (the 84 percentile) for males or females at respective ages
were regard as high. No significant difference was found in mean age among Group A, B, C
and D, whether males or females. The apo A-1 level was the highest in Group C. In males,



Junko Nagai et al . An Epidemiological Study on Apolipoproteins in Japanese Schoolchildren 529

Table3-3. Correlation coefficients between apolipoproteins and serum lipids in schoolchildren at 12years.

Male (n=51)

Apo A-1 ApoA-1 ApoB ApoE Total HDL LDL+VLDL  Tri- Phospho-

cholesterol  cholesterol  cholesterol  glyceride  lipid
Apo A-1 0.647** 0.339* 0.206 0.539** 0.397** 0.397** 0.124 0.468**

ApoA-T  0.601** 0.102 —0.028 0.327*  0.083 0.325*  0.030 0.222

ApoB  0.356 0.146 0.096 0489** 0.071 0.517** 0.202 0.342*

ApoE  0.258 0.258 0.050 0.458** 0464** 0247 —0.072 0.437**
Totdl cholesterol ~ 0.325*  0.288 0.354*  0518** 0.486** 0.853** 0.159 0.713**
HDL cholesterdl ~ 0.471**  0.209 0.191 0372*  0.593** —0.042 —0373** 0.707**
iDLkl 0.187 0.254 0.341*  0460** 0.940** 0.283 0.405** 0.376**

Triglyceride —0.083 0211 —0.025 0494** 0223 -—0.156 0.332* 0.164

Phospholipid  0.476** 0.436** 0.175 0561** 0839** 0.789** 0.648** 0.145

ApoA-1 ApoA-I ApoB  ApoE Total HDL  LDL+VLDL  Tri- Phospho-
cholesterol  cholesterol cholesterol ~ glyceride lipid

Female (n=37)

*p<0.05, **p<0.0l.

Table3-4. Correlation coefficients between apolipoproteins and serum lipids in schoolchildren at 13 years.

Male (n=44)

ApoA-T ApoA-I ApoB  ApoE Total HDL LDL4VLDL  Tri-  Phospho-

cholesterol  cholesterol cholesterol ~ glyceride lipid

Apo A-1 0.313* 0.331* 0068 0.212 0.358*  0.061 0.022 0.368~
Apo A-T  0.560** 0.157 0.555** 0.334* 0.074 0.302*  0.296 0.583**
ApoB 0.404**  0.242 —0.226 0.487** 0.062 0459** 0.047 0.378*
ApoE  0.355* 0253 —0.130 0.105 0.268 —0.003 0.236 0.354*
Totat cholesterol 0,241 0.423** 0.413** 0267 0.202 0.912** 0.167 0.841**

HDLchokesterdd ~ 0.429**  0.104 0.065 0.452** 0.218** —0.218 —0425** 0.323
VDLl 0.091 0.393* 0.396* 0110 0.937** —0.137 0.345*  0.686**

Triglyceride  0.311*  0.116 0197 —0.072 0.085 —0.037 0.099 0.288

Phospholipid  0.530**  0.530** 0.505** 0.543** 0.847** 0.546** 0676** 0.296

ApoA-T ApoA-I  ApoB  ApoE Total HDL LDL+VLDL  Tri-  Phospho-
cholesterol ~ cholesterol cholesterol ~ glyceride lipid

Female (n=41)

*+p<0.05, **p<0.0L.

significant differences in apo A-T level were found between Group C and A, and between
group C and Group B. The apo A-Tl level was also the highest in Group C, whether males or
females, with a significant difference from Group B. On the other hand, the levels of apo B and
apo E were the highest in Group D, irrespective of sex, followed by Group C, Group B and
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Table3-5. Correlation coefficients between apolipoproteins and serum lipids in schoolchildren at 14 years.

Male (n=37)
ApoA-1 ApoA-I ApoB  ApoE Total HDL LDL+VLDL Tri- Phospho-
cholesterol  cholesterol  cholesterol  glyceride lipid
Apo A-1 0.513** 0.037 0401*  0.166 0.447** —0.017 0.116 0.466**
Apo A-T  0.393** —0.147 0378** 0.271 0.232 0.164 0.153 0.375"
ApoB —0.153 0.056 —0.184 0.634** —0.214 0.674**  0.620** 0.302
ApoE  (.229 0391 —0274 0.187 0.498** —0.017 0.075 0.420*
Total cholesterol 0052 0.222 0.445**  0.084 0.030 0.923** 0594** 0.725**
HDLcholeserol  0.570**  0.255 —0.090 0.244 0.247 —0.358* —0.267 0.483**
IDLVIDL tked —0.208 0.108 0.491** —0.026 0.898** —0.205 0.658** 0.519**
Triglyceride —0.145 0.194 0.177 0.018 0182 —0.246 0.296* 0.264
Phospholipid  0.468**  0.342 0.451** 0.237 0.862** 0.583** 0.656** 0.283
ApoA-1 ApoA-TI ApoB  ApoE Total HDL LDL4+VLDL Tri-  Phospho-
cholesterol  cholesterol ~ cholesterol  glyceride  lipid
Female (n=46)
*p<0.05, **p<0.0l1.
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Figure 4. Levels of apolipoproteins in the groups with different levels of serum lipids
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Group A. Significant differences were found in apo B level between Group D, C or B and
Group A, whether in males or females. In apo E, significant differences were found between
Group C or D and Group A in females.

Discussion

Apo A-1 and A-1l are major apolipoproteins for high density lipoproteins (HDL) and apo A-
I activates lecithin: cholesterol acyltransferase (LCAT). Apo B is a component common to
atherogenic lipoproteins such as chylomicron (CM), very low density lipoproteins (VLDL),
intermediate lipoproteins (IDL) and low density lipoproteins (LDL). Apo E is a constituent of
VLDL and HDL and has an affinity for lipoprotein receptors on the cell surface.? The present’
study was performed in a total of 428 children accounting for 63.8% of the 10-14 years old
population in Goshiki-cho. Nearly equal numbers of males and females were randomly selected
and subjected to determination of apolipoproteins and serum lipids. Comparison of serum lipid
levels showed that the children in this area had slightly lower cholesterol than that in Tokyo and
almost the same level as that in Miyazaki or Ehime.® They had lower serum triglyceride than
those in urban areas of Japan and nearly the same level as those in agricultural and mountanous
areas. The blood pressure, height, weight and girth of chest in the chilren were almost the same
as respective national mean values.® In view of these serum lipid levels, blood pressure and
anthropometric values, the children in Goshiki-cho are considered to be a representative
population of children in rural areas of Japan. Thus, the data of this study provide normative values for
apolipoproteins in Japanese children living in rural areas. The levels of apo A-1, A-1I, B and E in
this study were slightly lower, in both males and females, than the mean values for ages 10-19
years, which were reported by Goto et al.” A direct comparison with our data, however, could
not be made, as the subjects of their study were not stratified by age and area. Maeda et al.
determined the levels of apo A- I and A-1I in femal junior high school students (14 years old) in
the suburbs of Nagoya, Japan and reported that mean values of apo A-1 and A-1l were 141+
15mg/dl and 29.3+3 mg/dl, respectively.” As compared with our data in females at the same
age, their apo A- I level was higher and apo A- Il level was substantially the same. In our study,
in order to eliminate dietary effect, all blood samples were collected after an overnight fast.
Maeda et al. collected blood samples at two to three hours after breakfast and Goto et al. did not
specify the blood sampling conditions. One of the causes of the difference between their data
and ours may be due to the difference in blood sampling conditions.

Outside Japan, population-based survey of apo A-I and B have been performed in the
children in the U. S. A. (Bogalusa, Louisiana)"’ and Finland.” The method for determining
apolipoproteins was electroimmunoassay in the U. S. A. and the SRID method in Finland. In
males, our values for apo A-I were slightly lower than the values in white children in
Bogalusa, U. S. A. and those in the eastern area of Finland at ages 10-12 years and were similar
level to the latter at ages 13-14 years; the values were lower than those in black children in
Bogalusa and those in the western area of Finland. In females, the children in Goshiki-cho
showed lower apo A- 1 levels than those in Bogalusa, U. S. A. (whites and blacks) and Finland.
Apo B levels in our study were lower than those in Bogalusa, U. S. A. and Finland both in
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males or females, but the difference became smaller at ages 13-14 years. Thus, at 13-14 years of
age, the levels of apo A-1 and apo B in this area became practically the same as the levels in
Western children. Concerning apo A-1I and E, there is no population-based survey which can
be used for comparison with our data. Apo C-1I level in the children in this area was reported
elsewhere.'”

Significant positive correlations were found between apo A-1 and A-1I and between apo A-
Ior A-Tand apo E in both males and females at ages 10-14 years. However, correlations
between apo B and the other apolipoproteins were low. Apolipoproteins showed close relations
with phospholipid and cholesterol of their relevant lipoprotein fractions. The interrelation of
apolipoproteins and their relation with serum lipids were high at age 12 and 13 years in both
males and females. Twelve years old were the age when the levels of apolipoproteins were the
lowest and 13 years old were the age when the levels showed a tendency to increase. It is known
that the metabolism of lipids are closely related with sexual maturity from childhood to
adolescence.”” The ages 12 and 13 years are the stage where males and females show
remarkable changes in sexual maturity, such as change of voice and menarche. At these ages,
sexual hormones (testosterone and estradiol) are considered to have great influences on both
apolipoproteins and serum lipids.

The relation of apolipoproteins to serum lipids were further investigated comparing their levels
in individuals with different levels of cholesterol and triglyceride. Because none of children
were clinically diagnosed as hyperlipidemia in this study, we used the 84 percentile value of
each lipid as criteria. The levels of apo B and apo E were the highest in the high cholesterol and
high triglyceride group (D). While apo A-1 and apo A-1I levels were the highest in the high
cholesterol and normal triglyceride group (C) and they were relatively low in the group D.
These results indicate that among serum apoliporoteins, apo B is the most reliable atherogenic
index. The subjects of the Group D have a higher risk for atherosclerosis even though their
serum lipids were in clinically normal range.

The present study is a part of the prospective study in the schoolchildren in Goshiki-cho
designed for the primary prevention of cardiovascular disease and we intended to follow up.
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Prevalence and Prognosis of Questionable Dental Caries
for Observation (CO) in Schoolchildren

Junji Takehara Masayuki Ushida
Okahito Honda Hiroshi Tani

Department of Preventive Dentistry, School of Dentistry, Hokkaido University

The purpose of this study was the prevalence and prognosis of questionable dental caries for
observation (CO) with a total of 498 schoolchildren (6-11 years old) examined in Hokkaido. The
observed teeth for 52 anterior teeth and 119 premolars and molars which had been detected as CO
in 1994 were investigated to examine the prognosis for two years.

The results were as follows: '

1. The percentage of schoolchildren with CO in 498 subjects was 26.

2.The rate of CO teeth was higher in premolars and molars than in anterior teeth in all
schoolchildren, while the rates of CO in 6 and 10 years old were relatively low.

3. The percentage of 86 with CO in anterior teeth did not become worse to carious cavity during
a year and 73% for two years. Likewise, 60% of CO in premolars and molars did not appear to be
cavities during a year and 43% for two years. No serious dental caries resulted by CO was
observed for two years.

4. The rate of schoolchildren who had new carious tooth was significantly higher in the CO
positive group than non-CO group.

5. The increment of mean DMFT was also significantly higher in the CO positive group than
non-CO group.

From these results, it seems to be adequate procedure that CO teeth should not be treated
promptly and the CO positive schoolchildren should be controlled by appropriate measures in
terms of dental health instruction in schools and dental clinic in the practitioners.

Furthermore, it is suggested that the risk of increment of dental caries may be caused by the
teeth or even a tooth with CO in the oral cavity. Consequently, we proposed that the subjects with
CO finding in screening examination would be classified as a high risk group for the target of
effective reduction of dental caries in schoolchildren. Thus, the implications of CO concept in
school health domain will be greatly recognized.

Key words : questionable caries (CO), schoolchildren, longitudinal study
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A Study on the Systematization of the Contents for School Health Education (1)
A Viewpoint for Systematization and an Analysis of Health Problems

Masaki Watanabe *! Fiichi Hata** Nobuki Nishioka**
Hideyuki Tobe** Toyoho Tanaka*® Hitomi Goto*®
Shigeharu Teda*®

’“Hyogo University of Teacher Education
*2National Institute of Public Health
*3Faculty of Education, Niigata University
* Osaka K yoiku University
*3School of Physical Education, Chukyo University
*®Hokkaido University of Education, Asahikawa Campus

Since there is no total curriculum of school health education in Japan, it is necessary to have
such a curriculum to increase the efficacy of school health education. Therefore, to give a basis to
compose a total curriculum, we are planning to systematize the contents for school health
education in Japan.

Before attempting to systematize the contents, we established a viewpoint for systematization
and made an analysis of current health problems to obtain a valid table of the contents with a
theoretical background. ;

In the first part of the report previous studies in Japan and in foreign countries were examined
concerning the table of the contents for school health education. And according to this
examination, a viewpoint was determined for systematizing the contents.

The viewpoint included the following components:

1) School health education should be well organized in total school education.

2) Principles in systematizing the contents should be clarified.

3) The findings of behavior sciences should be used in systematization and they should be used
as the contents of education also. ‘ '



540

ZRMEING  Jpn J School Health 39 ; 1998

4) The objectives of education should be described minutely as well as the contents.
In the second part of the report health problems in Japan were analyzed by examining literature

concerning health problems;

First, current health problems of people in Japan were examined from the viewpoint of the
causes of death, diseases and accidents. Secondly, especially health problems of children were

examined in a similar manner.

Thirdly, as there are many factors in the environment which affect children and their health,
relevant problems in the home, school, community, and society were analyzed.

Key words : school health education, systematization of the contents, viewpoint
for systematization, behavior sciences, health problems
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Effects of Aerobié Exercise on Cardiovascular Function,
Body Component and Blood Biochemical Levels.

Takeshi Nishikawa Shinichiro Arashima Takako Okayasu
Etsuko Hagino Akiko Ogawa

Hokkaido University of Education, Sapporo Campus, Department of School Health

There are many reports referred to the effects of exercise, and they supported the idea that
aerobic exercises were effective to improve the cardio-respiratory functions, body component and
blood biochemical levels. So they are thought to be effective for prerention of atherosclerotic
diseases. Diabetes mellitus and hypertension and so on are high risk factors for ischemic diseases
and cerebral circulation disorder. So it is important to prevent these atherosclerotic diseases.
Recently, there are many people (young and old) who enjoy aerobic exercises. We investigated
the effects of aerobic dance on cardio-respiratory functions, body components and blood
‘biochemical levels. We asked 9 collage students (women) to have aerobic dance 3 times a week
for 9 weeks and each time was consist of 8 minutes warming up, 25 minutes aerobic dance and 5
minutes cooling down. Before and after 8 weeks aerobic dance, many kinds of tests were carried
out such as heart rate, body weight, body fat rate, levels of total cholesterol, HDL cholesterol,
triglyceride, GOT, GPT, uric acid, creatinine and blood urea nitrogen. Heart rate on dancing, body
weight, body fat rate and levels of uric acid were statistically decreased and levels of total
cholesterol, triglyceride showed tendency of decreasing and levels of HDL cholesterol and
creatinine showed tendency of increasing. These data support the hypothesis that acrobic dance is
effective for prevention of atherosclerotic diseases..

Key words : aerobic dance, heart rate, body fat rate, cholesterol, atherosclerotic
diseases
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Ei#EE 64| 64 1.2 5.1 52| 09| 39| 39 1 5 38 15

f) p<0.01 g) p<0.05 h) p<0.05 i) p<0.01
0.05) midP &R LIz, FIMICIERETEHORNE  FBIREM (LWEHoRIEE + 8 P E THRORIE
Ed, 8BEMOERIZ X - T16.9m7 5 15.6m~ F) i, SEBOERIC L - T42.2m7 5 39.4mm~
E13ImOAE (p<005) ZRAERLA, 42 L28mOFHE (p<00l) HEHLERL (F4),

®O—1. R PL—=>7 GEB) RHikOIRIER, RIEHGEE (k) GERILES )

W& NeRFER (kg) PRIGFHIRE (kg)
EENIR % HEE) MBYIRI % EH) SEENIRI & EE) BRI % HED
AR B SE FARTA I RROE FARETRI R IE FRGTR I FRE

EEYET| 8 Bk | LR BB AT| 8 B4 | Z(LE \EBIRT| 8 Wik | BILE | SESIRT| 8 Bi%|Z(LE

10.7 | 106 | —0.1 9.6 891 —07| 370 | 368 —02] 381 | 385 04
2431 231 | —12| 1921 181 | —11| 37.7| 382 05| 428 | 432 0.4
181 177 | =04 | 125 131 06| 335 341 06] 391 387 | —04
273 | 269 | —04 | 225 | 220 | 05| 472 | 471 ] —01| 520| 520 0

1491 145| —04 | 118 | 114 | —04 | 359 | 357|021 390 | 388 | ~02
1401 120 | —-2.0| 115 94| —211| 306 285 —21{ 331 311]|—20
150 | 149|—01] 135 131|—04| 336 326 | —10]| 351 | 344 | —07
120 | 120 0 9.0 82| ~08| 286 | 282 ~04 | 316 320 04
121 107 | —14 9.9 96 ~03| 379 378 | —011 401 | 389 | —12

W00 3 O U = W N —

Tl 165 | 158 | —0.7| 133 | 126 | —0.7%| 358 | 354 | —03 ] 390 | 386 | —04

BiRE| 54 54 0.7 4.3 44 0.7 50 54 0.8 5.7 5.9 0.8

j) p<0.05 k) p<0.05
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#6—2. B L -2y (ERHITEORE

=X
H
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, BIRIHRE (kg) (KA Y E-F VY 2E)

WERE JRIEE (kg) MREERAEE (kg)
JEBYHI 8E% B E TEERT 8 Bk nitE
1 95 8.8 —0.7 38.2 386 04
2 23.7 19.9 -38 38.3 414 31
3 14.4 139 —05 372 379 0.7
4 23.9 20.6 —33 50.6 534 2.8
5 135 12.2 -13 37.3 380 0.7
6 11.7 9.2 —25 32.9 31.3 -16
7 13.3 113 —2.0 353 36.2 09
8 10.9 10.0 -09 297 30.2 0.5
9 11.3 10.2 —11 38.7 38.3 —04
SEXIf (ke) 14.7 12.9 —-18 376 384 0.8
i REE 5.1 42 1.1 5.4 6.3 14
), p<0.01

HRERFERIE, 8K OEENC X o TFIH28.0%
N5264%~E16%DHEE (p<0.01) RiFb %
RL7 (F&5).

@O FRIRTCE
WEEOEBIRRE L — = v VRBRRT %
bLHFIZEEESEMN 2 ML -2V 7% fTo T
BWEERELIGE, FERIZ AR ML —
ZyZIlkoT, 31.0% A 5300%~NE08%D
BHE (p<005) ZiEAERLA (ES5). &
23 8HEMD L -2 72X o T, FH16.5kg
P 5158kg & 0.7kgDHE (p<0.05) RigDs

H bz (K6). BRIEIHEED, 8:EMO ML —
SV 7k o T, FH35.8kgh H35.4kg~ L 0.4kg
RRWA LN, AROETRDON LR, o7
F 70, EEVRULE EEBRARICRE LG D
AR, IR 8 BH D P L —= 71l Lo
T, 249% 77 524.1%~E08%DHE (p<0.05)
A ERL (5), BEIFEE D 8 AHO b

L=y L o T, FI133kg A B 12.6kg N E

0.7kg DHEE (p<0.05) b hA LN (F6).
BEEMAEEE, 8HBMDO ML —= Y FICk T
RV EEFEL D BB D SN,

®7. BN L—=vy GEBY) mikomipgs (1)

Bk (102 mm®)

ARILEk (10" mn®)

i3 (g/d)

EEIRT 838 LR EBRT 8Hik AL EHE 8k L{tE

THE 48 50 02 4409 450 91 13 131 01
Ei#EE 13 09 18 248 321 367 1.1 1.0 10
%8, Bt L—=r 7 GEW) MiBOMERS (2)

BEAE (g/d) GOT (IU/L) GPT (IU/L)

WEEYAT 8B ZALE W 8Bk ALE EBET 8k AfLs

FHE
Rk (R

YA
0.3

7.5
0.3

—=0.1
0.4

159
1.9

17.2

1.3"
15

12.9
54

13
2.6

0.1

2.5 4.2

1, p<0.05



x99, R —=v 7 GEE) gigomEms Q)

BN A SR BRI BB B & L CARSES L Sk L 25 A ORI - SR IO T TR D W T

#AVATO=h(ng/d) HDLIVAFU-V(ng/d)  FREERERS (mg,/dl)

EIVATO-N/HDLIV AFO- W

EHE 8B AR SEBAT 881% TR EEIET 8B TLE ERE S Mk B

FHME 2229 2162 67 638 686 48 786 70 -8.6
BEEE 463 32 242 12 12.6 83 278 367 348

3.6 328 -0.32
088 083 045

®I0. RV —=v 7 GEB) BiROMERS (4)

REEFE (ng/d) R#% (mg/dl)

EEYET 814 ZICE EBIAT 88 % BILE EHE SHKE BLE

L7 =F Y (mg/d)

565

EHE 181 117 —14~ 074 081
Bz 15 24 17 005 009

0.07" 418 422 004
008 095 091 049

m) p<0.05

QKA Y ¥ -5 2 (BIAE)
FRERGEE, 8EMDO ML -V FiIlkoT
216% D 5H24.7%~L29% DB E (p<0.01) %i#,
YR L (ES). BFERD SHMO b L—
ST E 5T, T4 Tkg 0 512.9kg & 1.8k
DHE (p<00l) ZHPHASLN (F6). K
PRI E L, SHEMO L —= v ik o T,
FH37.6kg M H38.4kg N & R RBEIN L 728, HE
DEFRED SN o7 (F6).

(4) ML K 55

B ek, FRInERkE, meFeEid, 8EMO b
V= S E o T, BEGEIEAS N d o
72 (7)., MEFROKS »I32, GPT 1%, EB)
WS BFELRE, BOSNLh o725, GOT
F159TUN 2 H172TUN N EL3TUG DAEE (p<
0.05) ZHEIMAFED SNz (£8). /8L A
THE-VIE, SHEEOESNC L - T, 222.9ng/d
7 5H216.2mg/dl ~ &, FEREREIL, 78.6mg/d] A 6
70.0mg/d] ~ & AT BIHIAIN AN S 7205, HE
DEGED LN o/, HDL 2 L A5 H— )L
i$, 63.8mg/dl A 568.6mg/dl ~EHZBOFHEIL W
75, BIN$ B AEEIA S (£9). IRESEHRIL,
13.1mg/dl 7 5 11.7mg/dl ™~ & Ldmg/dl DFE (p<
0.05) AN H LN, 7 L7 F =1, 0.74ng/dl
7 50.81mg/dl ~&0.07mg/dl DEE (p<0.05) 7
BN HR ST, FREHMENL, 8 EROERI L -
T, BELENEASN R 572 (E10),

n) p<0.05

£ %

—ARICHBERERL, EEET OB
DYEL DL ENHEINTEY, =7
TYy 7 ¥y ADBETE, AR TFTIEERO(
HEDOET IO LN TNDEY SEOEERIZH
Wb, WERE OEBRECIALUE, EBIET & L
§ 5 & 8BZITITIZTOMN, A 5131438, 5N &
AE (p<005) ZETHALNI. £, &
DEERI BV TR ELr R 5 h
oo lons, EERELTELE, BE (p<0.05) %
RTEDPALNIZ LiE, COEOHEREFER,
BERERIHTD P —o v VB H - 12
EZOND. $ThbbRWHETH D BEHEHOR
LBR G EM M EHE ORI E Vv o 2B
B COBRENROUEL N LI ENH o728
EAbNL, LiL, 270y s ¥ A&
BhSaREL, HAREBRAOERICL - THE
TEETHEEEZSLNTEY, SEDERTS
B OTFHEB RS CIHEAERT Lo,
WERZ S 8 HM D ) BILHS DYV AD_— 2
EONPATIDELEZ END

SR T, BRRERE, BRI,
RS Y E— 528 BIAE) §XTIZBW
T, 8RN, BIEBEOBET AL N

INET, VaFrrech Y4200 0
R EORBEEEIIC L o CHBFHB~ OB
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DOOLNLHEISHEOLND., KLY D
iﬁ%b~l11 3, L (FHERENE28.2%)
{270% HRmax O % —m405#, 4 H, 8
HRERSE L, WEE 2B ITHRIENROE
THREOLND, T, AELY OWETHHE
265 ~85%HRmax N Y a £ 7' Y OB
FOEEZ 1085, BHLERMATD 2 & T, KRR
HOETEROTWE, LrL, RUFEEE
FTed, T7OEy 7 AEEIIL o THMIE
R OB RO LMEIA O NV 4
OEBRICB\WT, TTUEy 7 AY Y AL
RFEOEBOFEIZONWTIE, ZLVBROERS
LIATHAHY, §HED ML —= I THER
#LEBOMBMIEITED, 3ETRTUIBWTK
TAZHLNI-Z LS, TOENTTOE Y
gAY AN, RS SEL T IR
MhotzeEZLND,

T/, 8AMOEBDIE, ‘%ﬂ%ﬁ%&&
HikA v ¥— ¥ A (BIA ) KBWT, BR
%i;tﬁ#ﬁﬁkﬁ@bt#,%%%%iL
BEBLRELSALN o7, —HRICHET

LA, BEOFIROMIL > TIThbhb I E
ML, FOWE, BRENKDN, BHMl#s
EHLY, BAENESTLI EFMONT
WA SEOERICBW T, BEEITEFER
BREML TRV EhE, EREBRENENTE
NHEL BN Oy — 2L, FRRE
EHTHHLTUE Y VAT ARBKEIES
rilkoT, REAZDOB I ZHEDLTIL, &K
I 2 B X B ENTEDL L W) LE
FHOLTHBEN2HREBLI LN TELZLE
Ezbhi,

HEEEER v g S e L, BV ATH—
Nk RS L, HDL 2 L A 70—Vt
BT A EFHESINTVWAY LALING
MIEREROE, 179 BB OMERLHR, #
BEOUNE Lo TOREELAENS,
REBRICBWT, B3V x5a— bRk
AT AEmAH SN, HDL I VAT H— )b
LIS AEEAAR S A, BE (p<0.05)
DEFBDHEN o, TOHBAELT, &

FHARERSE  Jpn J School Health 39 ;1998

Effot-T7uVly s A¥y ADKRE, HE,
A, A0 THolIENEZLLNL.

T, PL—ov il alLATa—l
LRI OB oW TR, P L2 Y TR
FEHFHT IRV EEZR LT EEE b L —
SV WL AEEA SRV, EEYRL
TWEEAIE, FL—o v 7L hitkET 5
D I ERIRE STV M REERICB N
Th, BEROBEASERETH - - HEBREIZD
WTIHIE E AT DAL R o 128, B2
L AT O —UAEEEE B> TWio4 AL,
T 7z, HEREAIEEICEWEEZRL TN
AT, EEHRTRICENRENKIB R B A 4
bz, T EhL, TOFEDERIIBNT,
MEEEOEMC L 2B LREFROL MR
Mol:Di, SEBEIRGINC, £ < OBBREFEOM
m%gﬁﬁﬁﬁklofwttb,ﬁﬁwﬁ%
PhobhUldholhnEbELOLNL,

SHOEBRIZBEWT, ALK, RIMEK, e
8, ~Av by ME, AEREEALGR
holz. Puhl Hid, TTHEIEBORE
FEREEML, Rk, MERE, ~< b

)y MEMEA L, EEEBIMAGE S S &all
NCWB? COEOERIIBW T, EE)HWE
MWD o2z, EEEE ML, Foohk
noiz,

F7o, —HRICEIERIC L 2T, HANLDR
LBy Tdh A MEED GOT, GPT 2 &4, L&/
THEEZLNTEY, 72 GOT DAV HEML
TV ELMESRTVWE, REBRIIBWT
b, GPT WXL D H o 72h, GOT
i, BEICHENLAEZEE, ThEToREL
—E L #RTH-7. L L, GOT DEE,
A hBERIZL-TEHT 720, 8HHOE
BT LB L0 E) POV TE, 361
BT A 0ENSLEEZ BRI,

F7-, BEEEZECPHMLVES T ERELIOEE
M OREE, REBE, 7V T7F=r, REE
OBMT BN, ML Tna " KFERILE
WTIUE, 7 LT F VA, 0.74mg/dl 2 50.31mg/dl
NEHBEMLLO0, REBCOWTIEE
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