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Age—Related Changes of Body Mass Index, Fat Mass Index and
Fat-Free Mass Index in Early—and Middle—Childhood

Kodo Otoki*, Tkue Miyajima*?, Shuichi Komiya®*

*! Sports Club Ajisai
** Fukuoka Women's Junior College

*3 Kyushu University

Obesity is routinely described as a major problem in developed countries and in some
segments of developing countries. As well, obesity in childhood often tracks into adulthood,
and as a public health problem is becoming of increasing importance in Japan. Currently,
the body mass index (BMI in kg/m?) is widely used as an indicator of obesity because of
the relative ease and accuracy of the index’s basic measurements. BMI is closely related to
body fatness in children and adults. However, the BMI should be used with caution when
assessing obesity in children. In children, a factor such as growth make definitions more
complex. The purpose of the present study was to compare the changes of BMI, the fat-
free mass index (FFMID), and fat mass index (FMI) in early-childhood and middle—child-
hood. The population in the present study consisted of 3—- to 5—year-old (early—childhood)
and 6- to 8-year-old (middle—childhood) children. Stature and body mass were measured, as
was body composition by bioelectrical analysis for estimation of fat—free mass and fat mass.
BMI was derived as body mass/stature’. The FFMI (FFM/stature’) and FMI (FM/stat-
ure?) indices were calculated. Means of stature and body mass in these samples were
equivalent to the national reference data of Japanese children. In early— childhood, changes
of BMI in boys were not found to be significant, but significantly decreased in girls (p<
0.001). In middle—childhood, changes of BMI significantly increased in boys and girls. In
both boys and girls, minimum FFMI occurred at age 4, and then increased at 5yr. In boys
and girls, changes of FFMI in middle—childhood was tended to rise. However, FFMI re-
mained stable to 8yr in girls, and tended to dip slightly in boys. Accordingly, the decrease of
BMI in early—childhood was due to the decrease of FFMI, but this decrease of BMI was not
due to a decrease of FML On the other hand, the increase of BMI in middle—childhood was
due to an increase of FMI, but this increase of BMI was not due to an increase in FFMI We
conclude that BMI should be used with caution when assessing 3— to 5—year-old children.
Thus, further research, including long—term assessment of body composition variables, is re-
quired in order to clarify the dynamics of age-related BMI, FFMI, and FMI changes in Japa-
nese children.
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Table 1 Descritive data of anthropometric and body composition in longitudinal sample of 3-5yr and
6—8yr children

3yr 4yr Syr 6yr 7yr 8yr Group~—different

Boys n =34 n =19

Stature, cm 99.8%3.6 106.5+3.9 113.0%4,1%*%* 118.5+3.3 123.6%3.2 129.2:£3.4%%* p <0.001
Body Mass, kg 15.3+1.6 17.4+2.4 19.7£3,1%%% 22.0+2.0 24.8%3.1 27.7+£3.6%%% p <0.001
BMI, kg/m? 15.3=1.1 15.2+1.4 15.4+1.7 ns 15.6%1.2 16.2+1.7 16,6+ 1. 8% ** p <0.001
FM, kg 2.3+0.7 3.3=1.1 3,61, 5%x* 3.8x1.5 4.6+1.9 6.0x2,5%%* p <0.001
9%EFM 14.7%4.0 18.5x4.4 17,95, 1% %% 16.9%5.5 18.1+5.3 21.0%6.2%*% s
FFM, kg 13.0=1.4 14,1+1.7 16.1£2,3%** 18.2+1.7 20.2%1.7 21.7%2,1%%% p <0.001
FMI kg/m? 2.3£0.7 2.9+0.9 2.8%], 1%** 2.7+1.0 3.0=1.2 3.6+1.5%%* p <0.05
FFML kg/m? 13.1+0.9 12.4%0.9 12.6x1,1%%* 13.0+1.0 13.2+0.9 13.0+0.9 ns p <0.05
Girls n =38 n =33

Stature, cm 100.2%4.4 107.1+4.6 113, 4%4,5%%* 119.4+5.6 124.6+5.9 130.4£6.6%%* p <0.001
Body Mass, kg 15.5=1.6 17.4+1.9 19.5+2, 2% %% 22.0%3.2 24.3%3.7 27,74, 8%%* p <0.001
BML kg/m? 15.4+1.0 15.1%1.1 15, 1], 1%%* 15.3%1.2 15.6+1.4 16,221, 9% %% p <0.01
FM. kg 2.9%0.8 3.7x1.1 3.9, 2%%* 4.8+1.4 5.0+1.9 6.5%2.6%%* » <0.001
%FM 18.6+4.4 21.4%5.0 19.9+5,0%** 21.6%4.7 20.5%5.7 23.2+6.3%%* p <0.05
FFM. kg 12.6+1.2 13.6%1.5 15,61, 6% %% 17.2%2.5 19.3+2.9 21243, 4% %% p <0.001
FMI, kg/m? 2.9%0.8 3.3=0.9 3.0%0.9%** 3.3+0.9 3.2%1.1 3.8%k1.4%%* p <0.01
FFMI, kg/m? 12.5%0.7 11.9%0.8 12.1£0,7%%* 12.0£1.0 12.4%1.1 12.4%1,2%%% ns

FM : fat mass %FM ! percent fat mass FFM ! fat—free mass FMI : fat mass index FFMI ! fat-free mass index
*¥p <0.015 ***p <0.001
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Effectiveness of Health Education Program on Stress Management
for Korean High School Students

Heejin Lim

Department of Health Education, Ewha Womans University

The health education program on stress management developed by Lim & Eto (1999)
was evaluated. The subjects were 272 female high school students in Seoul, Korea divided
into 3 groups: intervention group, control group I and control group IL. The program we had
developed was implemented in the intervention group. In order to clarify the effectiveness
of our program, “mental health” and “first-aid” programs were carried out in control
groups, I and II, respectively. Each of these programs, as well as the target program, was a
2 hour class. To assess the programs, the three scales developed by Lim & Eto (1998, 1999),
which consisted of “cognitive stress scale”, “stress coping scale” and “stress response scale”
were used. The results indicated that the students who participated in the target program
improved their cognition of stressors and decreased the health problems that came out as
stress responses, relative to the students in either of the control groups. Therefore, we con-
cluded that the program we had developed was useful for improving stress status and pre-
venting stress responses in Korean high school students. However, there were no significant
changes in stress coping. Possible reasons might be decreasing the necessity of stress cop-
ing due to improvement of cognitive stress and social desirability.

Key words : health education, stress, high school students
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Modification of Nutrients Intake Balance and Food Rom Behavior of Japanese
High School Athletes by a Nutrition Education with Meal Photo Card Forms

Yasuko Kojima*!, Shinichi Saitoh™?, Kazumi Tagami*®

*! Master’s Program in Health and Physical Education
** Laboratory of Exercise Nutrition, Institute of Health and Sport Sciences

** Laboratory of Environmental Health, Institute of Health and Sport Sciences, University of Tsukuba

Effects of a nutrition education on food rom behavior of Japanese high school athletes
were evaluated. Forty three participants were divided into two groups, one group educated
with meal photo cards (C - group) established by Dr. Miyuki Adachi, and the other with or-
dinal lecture (L - group). All the participants accessed to buffet type lunch for three succes-
sive days before and after the nutrition education. Their dish rom was recorded and their
eating volume was weighed. Main results are listed bellow .

1) Their Average of nutritional intakes before and after nutrition education was not sig-
nificantly different between the groups. However, vitamin B. and iron intakes of both
groups were lower, when compared with Recommended Dietary Allowance in Japan 2002.
After the nutrition education, the average of nutritional intakes in L—group increased sig-
nificantly in their intakes of energy, proteins, and carbohydrates, and furthermore in C-
group increased significantly in their intakes of calcium, vitamin A, and C.

2) Side dish rom for lunch was increased in the number after the nutrition education, and
interestingly in C—group, carbohydrate source and milk were increased compared with L—
group.

3) When the participants were evaluated with their nutrition balance into balanced (type
A) and unbalanced (type B), the number of type A in the C—group increased signifi-
cantly comparing to the beginning of the nutrition education; however, this trend was not
observed in the L-group.

Our results indicate that nutrition education with card form can significantly improve
food rom behavior, resulting in well balanced nutrition of high school athletes.
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FRYEFN FEEFE W RREEE FEEER W REBEFHROEM
S LE 5.8+1.2 6.9%0.9 % 5.8+0.8  5.9%0.9 %
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43 H7, 83 4.1 4.5 4.6  50.0 9.5  19.1
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F1) o EE - EECBEEAT AL E o

E2) I EEPE AN F-BOLVEE T E S LEFRLEFMNIRIRBEE DR wE

RHBE L2BENELE L.

4|, SRIFEHE FMAT & EER IR RE
BT A EREBEFRIOWTT V7 — FRA
BIT o278, TSI ERRT - BICEESER
FHLENT, bNbNOEEHEFIZLLERD
WEHREZR W o, LiL, EWEIK
HEORETEARSOBRERIED SR
Mol b o, N FrIEROESE
2 & B RERSEHEMNERETIE, 7 FEEOA
BT B O BINERAS, REHFEMBICK
PRICBEIN L7z, SREEFFIEIR I RBHF EM

BNCHARTERBTEMAHE DA NVF—, &
FE, MEOBRENEEICHMAL, »—FE
TIZIALIIMATHN YA - EFI VA
I VCRBFELMEFRD LN F
£ ¥ - BIEIEEO— A M7 R
W, ERE - BB THEBE DRI, H—
FEATESE - 1 - G SRR B EICE
BEVNRD LN, TRIRERGEREIIEE
L7zbEz N5, EME - B0 5 4 THENT
DFERP S, FEHBRIZATA TIHESH
2EOEEE, - FHTERECHNTLIZL



NI LR - FERCRRBEENERET AY - ML A 2y Y HROBEOARER L BERSERYBCRETHE 191

BH3 HENOHRER, REFFEMERREE (Ny-r3)

BIRER (%)

IX 5}‘ *+ ﬂi {g -T-;{" )% :\;‘“ EEE Hﬁg A% ’f 72&1) B 5 ’f 701‘?:2)
(kcal) (g) () SR FeEHE
i % il #%

IR
TR 244 4.3 0.8 100.0 100.0 100.0 100.0
N 167 5.3 3.1 0.0 0.0 0.0 0.0
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A Study on the School Nurse Teachers as
Health Instruction Staff at Junior High Schools
—With Special Reference to the School Nurse Teacher and the School Principal—

Shinichiro Monden

Department of School Health, Faculty of Education Okayama University

The purpose of this study is to examine the relationship between school nurse teachers
and health instruction staff in junior high schools. The subjects of the research are school
nurse teachers and school principals at 170 junior high schools in Okayama Prefecture. The
research contents are the awareness and the situation of school nurse teachers as health in-
struction staff. The research was carried out in September and October 2003 by posting
questionnaire. The subjects of the analysis are 120 schools.

The results of the analysis are as follows .

1) Official announcement of concurrent posts of school teachers taken up by school nurse
teachers was 1.7%. 70.8% of the school nurse teachers had a license of ‘health instruc-
tion”.

2) 28.3% of school nurse teachers were in favor of and 30.8% were against serving as
health instruction staff. Many respondents answered that the reason for their support was
a close relationship between their work content and health instruction, and their knowl-
edge and skill are essential for the job; and the reason for being against the idea was that
it may adversely affect their work and they disapprove the evaluation of results. School
principals were more in favor of the idea than school nurse teachers.

3) 19.2% of the school nurse teachers had experience as health instruction staff, and
29.2% had a desire to become health instruction staff. Many school nurse teachers
wished to teach in the form of ‘team teaching’ and in the unit of ‘physical and mental
development, mental health’, and ‘healthful living and prevention of disease’.

4) Fewer number of school nurse teachers said that research study and practice in health
instruction were necessary. More school principals are inclined to acknowledge that
teaching was effective than school nurse teachers.

5) As regards awareness relating to health instruction staff who are school nurse teachers,
there were not much difference seen in comparison by attribute (in the number of classes,
state of disposition, license of health instruction, the number of years of experience, etc.).
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6) We need to establish in—service training system and improve the methods of teacher
education curriculum concerning the responsibility of school nurse teachers for health in-

struction.

Key words . junior high school, health instruction, school nurse teacher, school

principal
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w o — 1. LEOBREEOSRE L LR 6(26.1) 10(32.3)
#HA Mg
e L fERE & B 3(13.0) 3(9.7)
3. HEOIL 8(34.8) 7(22.6)
4. HERERLEROFH 10(43.5) 19(61.3)
n =23(%) n =31(%)
1. EREOWHE 1( 4.3) 2( 6.5)
W 2. REFFEMOER 10(43.5) 11(35.5)
BADR . wwmpows 2(8.7) £12.9)
4. Fofl 9(39.1) 2( 6.5)
N.A 1( 4.3) 12(38.7)
) NS: HEZRL.
HURBROFEL, FHINEESE (8FEER) OBTHMZ&LHE 3 FELA.
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R8 FEEENC L AMEFFOHELTY, HEEN, HEHT

H 2] X N REHH % K E 0 x
N=120(%) N=120(%)
1. & ] 35(29.2) 92(76.7)
E Mz SR gg
B 2. 7 L 84(70.0) 28(23.3) k=%
N.A 1( 0.8 —
n =35(%) n =92(%)
1. Hphciay 3( 8.6) 12(13.0)
FHERER 2. F4A—AF4—F V7 THY 22(62.9) 47(51.1)
3. Eb 503y 9(25.7) 26(28. 3)
N.A 1(2.9 7( 7.6)
n =35(%) n =92(%)
W g 1. DB OBREDFREL Lok 27(77.1) 68(73.9)
(ﬁg@%)z.%%t%ﬁ 9(25.7) 33(35.9)
- 3. BEOIE 21(60.0) 40(43.5)
4. HERZAEREEROTH 28(80.0) 70(76.1)

) *® % P<0.01.

TA—F V7], HEETIE [LHOBEOR
FEELOBE] & TRRRAER L EFEOF
PRBEHR L FRRE IS o T,

F 92, BEERCLAEEEEOEMICEH
Teo COWIERER U7z, BRAERN B Tl
BALNT, (o T PREHKRIT
66.7%, F#RIEIX59.2%TH 7.

#£10, FINZ, BEEEWIC L R EEHOH
WRRER, HALHE, BRI owT, EHEH
MOBENLBETCEDOALNLDERL.
TEERAR R & HH AR, RUS, R, AR
BRI TENA LN, R4
REOZ BB, REERSY Fcihfk
HlAs o Tl 3%, RERFERSL L
WCHBREERE (R L] BEhoi.

AR D 6 12, FEHGIC L 2 REEEOH
YOBE L HLRE, HAHLE, WHAH B
EHRALNADOER LA, HEZ TBETH
5 ICHLFED [HY ] #¥Eho/z. HYD
BR CHYEE, BB A o
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K9 BEERORBFEBEBRIHoTOWHN

Lol
X N PR 2R E
N=120(%) N =120(%)
1. BoTwb 6{( 5.0) 12(10.0)
2. LLIFES 29(24.2) 33(27.5) NS
Tnwb
3. BoTwin 80(66.7) 71(59.2)
N.A 5( 4.2) 4( 3.3

i) NS:AHEERL.

4. BEHREICKLDREFBOBS(ICHELR
g, BEORER, BEMR

£12, £13, F14IT, BEEGIC L AREF
BoHL 0720 OWHE & HE OEBROLEN,
B L B IBEHROFE L FNEFNONFIC
DWTR L2, BRERILE CIIIBEETHOA
ERHKR LN, BHED [LETH S ] ITEEHR
#43.3%, HEWE46. 7%, BEHOERY [LE
Tdhb| IR EHRMIT. 5%, FHE4L8.3%T,
BESED [H 5] THEHH26.7%, FRE
62.5% ThH o 7.

g, HEOEE, fREMNROEZNENLON
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R0 BHEGH O BN Ao REFE O MR

H OH X & » Y Z L oy
1. 14BF n=30(%) 7(23.3) 23(76.7)
RERER 2. 15~24 n=28(%) 9(32.1) 19(67.9) *
3. 2580 n=59(%) 6(10.2) 53(89.8)
) k& P<0.01. FEEONAIZBWTHEL.
=11 FHHERO BRI A 2B T4
H H X i BoTwnd DLEESTWSE EoTuiwy  y2
1. 60F n=38(%) 4(10.5) 15(39.5) 19(50.0)
EHE 2. 1~15 n=51(%) 2(3.9 11(21.6) 38(74.5) % %
3. 158LE  n=26(%) o 3(11.5) 23(88.5)
1. 14980F n=36(%) 4(1.1) 15(41.7) 17(47.2)
HEGEH 2. 150~449 n=42(%) 2(4.8) 9(21.4) 31(73.8) % %
3. 45080 n=37(%) - 5(13.5) 32(86.5)
1. 14BLF n=29(%) 4(13.8) 13(44.8) 12(41.4)
REVER 2. 15~24 n=26(%) 1(3.8) 5(19.2) 20(76.9) % %
3. 250LF n=57(%) 1(1.8) 10(17.5) 46(80.7)
) %% P<0.01. FHEAONAGERWTHEL:.
T2 FWEHGHIC X A REEHHL OO OFEDOLEN L FONE
i} B X 5 HEHH T KR E Oy
N=120(%) N=120(%)
1. %ETH 52(43.3) 56(46.7)
B B 2. PLRVETHS 44(36.7) 40(33.3) NS
3. HEHVLETELZW 18(15.0) 20(16.7)
N.A 6( 5.0 4( 3.3)
(FH B ol [ ) n =96(%) n =96(%)
1. B - gEFE L oME 5(5.2) 4( 4.2)
2. ¥EEEOTE - BEE 15(15.6) 16(16.7)
3. HEEOEREERONE 19(19.8) 8( 8.3)
. 4. WEPLEHM - HBORMSLE TR 34(35.4) 29(30.2)
- 5. JBRMEHI O 7% 3(3.1) 40 4.2)
6. FRMEIE L OFHESH - RIS 2(2.1) 1( 1.0)
7. BRREICLE L MR L Hisk 7(7.3) 6( 6.3)
8. Zoith 14(14.5) 5( 5.2)
N.A 33(34.4) 38(39.6)

1E) NS:HEERL.
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K13 BEHGHC L AREEFHLO OO EEOEBOLENL L ZORE

H H X i HEH® ¥ R E
N=120(%) N=120(%)
1. BETHS 45(37.5) 58(48. 3)
HEOEER 2. PLELETHS 44(36.7) 31(25.8) NS
3. DEFVLETEREL 23(19.2) 23(19.2)
N.A 8( 6.7) 8( 6.7
(E B EZ) n =99(%) n =89(%)
1. HBHHELE L LTCOHE - HEHOFK 12(12.1) 13(14.6)
2. HEHETE L O BR - EHSSR oM 6(6.1) 10(11.2)
3. FEEE - RER - #0  Flo$E 20(20. 2) 10(11.2)
EB O 4. FEETHEONLE - FEIEICSM 14(14.1) 9(10.1)
5. EGEICREEORE O - HRLIRE 4( 4.0) 3( 3.4)
6. HIEDHEEE B OER T HE 6( 6.1) 11(12.4)
7. EGEE O NHEBR - BEEKOTER 3( 3.0) 11(12.4)
8. Folt 7( 7.1 3(3.4)
N.A 36(36.4) 32(36.0)

) NS HEEERL.
ERONEOAS [LETHB] & [BPLEILETHL] 25bEDIOTHA.

R4 FEEHEIC L 2 RREEBELOBENROFHE L ZORE

H H X o HEHHEH ¥ B E
N=120(%) N=120(%)
1.d» 5 32(26.7) 75(62.5)
HERRE 2. PLEDA 68(56.7) 32(26.7) k%
3. HEH LW 14(11.7) 10( 8.3)
N.A 6( 5.0) 3( 2.5)
(E H R ) n =100(%) n =107(%)
1. REFEOEMB LM - BB 35(35.0) 28(26.2)
2. BRERE . BHE L oMEOR 6( 6.0 4( 3.7
3. EfEoREEATOEREET 2 1RE 10(10.0) 14(13.1)
RO 4. HEOFFEHRPHLOMLE 24(24.0) 16(15.0)
5. #HEHMEOREEROMm L 1(1.0) 1€ 0.9
6. HFHEME ORHCH - WHEROERE 3( 3.0 2( 1.9
7. EEFMRESOBRF O - LRk 6( 6.0) 9( 8.4)
8. Foft 4( 4.0) 7( 6.5)
N.A 36(36.0) 40(37.4)

1) %k P<<0.01.
WENRONBFONEE (2] & [HLED2] 25bEeRbDTHA.
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HIEHTAXNTROLAZELTEHL2DDOT
H5H. WHETIE TREECEM - BHAORFE L
Tk, BHEOEBTIIRELT [HEEE -
FEZE - M - 0], FREE TR
HLZFL LTONE - BEHOFR] %0
7o, REFRTIT EEEGHOFEM M -
HReDEHE | & [HEEOFEERLELOMm ]
DEREHG & ERE L IS B IEFRAOER
BH bz,

1512, BEEGHIC L 2 REEFOHLOK
BHEWBREUCHEOEBEROLEME, HERHRL
DEEERLZ, WINDEEOBEENRALN
HMICTERTHLI, B [LETHL],
HEOERERY LETH ], HEMEN [H
3] B ho 7.

I\

B ERHERITH b, HBE LTOR
2B DN b NERI AT - kL,
SR 3R %8 U T8 & 2 V0
T, BEHAOMRBED~OBT O HHPERE
LANERE D OTREVHEZL LN,
HEFE, BT ERY ORI E B,
B DRBHGH L FRE R HR, BEEGHO
R O YT 2 Bk ERE WAL,

LG L RREFEH OB IZOWTRE L
T&. 2T, AT, ThT TCORETH
REWEZRNS, PERICBITSEEEML
R ESE E OBb DIZOWTIRE LT a7,

REEGHORREEE~OBEIIZ, BEEH
DEBME, FRAHFOBIEDAIE, RERER,
ERHE LR EORESL PO THAL TV
LEZONL. T, IhOSOBEMESRELH
HEORBEEEOHELBICHT A2 ERICIBEL
TLALEZONL. AWEOWHRIL, BEHO
ANEEREP L UL & v ) BR S - o
bOTH B, FARBELBVCE, EEERE,
WHF4A, BREREHR, MRirms, RERiHFo
B, HESER - FRTALZBEIZIZEAELR
LThoi Fi, MEREERICEEIGRO
FRESBICHEARPTBOCRB RS II1.7%, BE
FRE133.3% & A ledro 128, HERE (RE
KERF 24 E&TL) OMIBEDN0.8%L %
Moleoik, FLRAORESGICIE, E£50
R L CwBHERKFOREH MR RS
(IHEEEHGHTRT) OH BB ZE <

2 e TR L TWwA R0t EL bR
5. FHHEHROBUEN O LB T, FRHEE
BREBERT—HOEBIZOAENA SN,
KRAEDDW G EA1208 5 & FhiEE

R15 HEFREYORELTMEOLEY, BEOER, HUEDREOBRE G
H O OH X o BRTHL FEHTHE ELLTHRV x°?

n=34(%) n =35(%) n =44(%)

W & 1. BETH 29(85.3) 4(11.4) 18(40.9)
2. SLEVLETHA 5(14.7  18(51.4) 21(47.7) %

3. HEHVLETIE LW — 13(37.1) 5(11.4)

n=32(%) n =34(%) n =45(%)

Y. 1. BETHS 21(65.6) 4(11.8) 20(44. 4)
i 2. SLELETH S 10(31.3)  15(44.1) 18(40.0) s

3. HFHHETERV 1(3.1) 15(44.1) 7(15.6)

n=34(%) n =35(%) n =44(%)

v 1.» 3 21(61.8) 2(5.7) 8(18.2)
BEBR s liuss 13(38.2)  25(71.4) 30(68.2) %

3. HEDHW — 8(22.9) 6(13.6)

) sk P<0.01. FEEHONAGBRWTHEL .
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