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Abstract

Targeting 3,540 infants including 1,802 boys and 1,738 girls in Niigata prefecture as research
subjects, the height, weight, and abdominal skinfold thickness were measured by kindergarten and
nursery school teachers from July to December in 2015. The BMI covered all "thin", "underweight",
"overweight", "moderately obese", and "obese" degrees in the obesity index. The BMI was able to
screen children who were not judged according to obesity index. This study reports the transition of age
of children who are identified as being obese or underweight by subdividing the growth evaluation
using the cross-tabulation of abdominal skinfold thickness and BMI, which is utilized as a way of early
childhood growth evaluation. Children who are identified as "overweight" or "obese" because of their
large abdominal skinfold thickness may be overlooked by BMI evaluation only. Cross-tabulation is
considered an effective method for early detection and treatment of overweight children who may

otherwise be overlooked by independent evaluation.
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OFHAZITV ., BEEES (JHEE. 1996 : 2002 : 2008 : 2013) . HEWTHO (JHiE. 2014a) HEBEHREE
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REMAET OREE 2 MGE L 7o 5. LR TRENIFH & RO E CHBINFRETH o 72 (I il
2000 : =45 fil, 2003 : (R, 2014b), Z DG FIENIEH & AW CIEEREAGIE 2 3B L, ARG
HEMZANWD Z & TRBEORWVIERHE DS /TR 2 D &5 2 FHEIZEE O 1 7 8E % Bk IR
WO, BEZ EbE, REMICIT o7, AEXI S LN BRI, G55 AT FHE
~=a TN (BEBEER) oGt TR TGO TR FIEN OfE A5 TR %] 3
i O By B & BEE 21T O KO ITIRIE L7z,

FIT, RMRIIREEICLDH R L RE, FHEIEEZ M U 7of R 2 ISR B 217
ST, BRMICIZE R ERED LR BMI & EWE ., PR ORE N2 22 T-o
Too E7o. BMI & B, BRHSEZIEIE & IR, S ERE S BMI O 7 0 A3 2170, B
i L HEORYELE (FUEEHE) »OREIMOBENERI LIZOTHRET 5,
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T AR E PR & Ui, HIBEIE 2015 4E 7~12 AWCER L7z, O T —&Z ANR
IR EBEZ OGN RERROWZEIT 1,802 A, %8 1,738 A, &7t 3,540 ADSh I A 54T 52
& U7z, PERI - B0 NERERR 2 £ 1IR Le, B, 3.5 MR & 6.5 MLl L3 b oz
AN BRI LTz, o, BMEORMEZIT I A, 6 AN TH RN 1200m L L TH 7255
#H & 6 L TH R 10lem R OHE 1L, HEKREZRD ZRUTHEY LAV, IR E 0K
BRI L T,

Flm (0.5 sfR) 1%, 3.5 L 45Ra (LAF :3.5~45%) | 4kLh L 45K (BLF
4~4575%) . 450N B SR (LU 1 45~5m%) o Simbl b 5SS oRm (LLF @ 5~5.57%) .
5.5 A b6 iR (LALF £ 5.5~65%) . 6kl 6.5k (LT :6~65m) & L7,
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3.5~4.05% 7.5 9.6 11.1 9.4 10.3 12.3
4.0~4.55% 7.8 9.7 11.3 9.5 10.5 14.9
4.5~5.07% 8.0 10.3 11.9 10.2 11.5 15.5
5.0~5.55% 8.0 11.2 16.9 10.9 13.3 21.5
5.5~6.0%% 9.0 15.5 20.5 11.7 15.5 24.4
6.0~6.57% 9.8 16.6 23.7 12.5 19.0 25.6
1E) B :mm
2-2 FHRIAE

FHUTEH L, HE, AEBLOPHKIEED 3STHE THh -7,

R, BREOFGHNTISOHME., BEZSHE. RETTRAT 2T K. FHEEFZMMA L,
BHRBEOMEITFITAT DR 27,

FEE R IR IE R IE T Ay POy RUMKSHRT T 4 RN A =2 —F A, B LB
3em T4 lem % 3 [EGHA U7z, BHAIZAT 128720 TG K TREMEI OV & BRI EHAI
(W58) o Fik) (B25EE) ZEAG L, YouTube (Dffi5 & FIRNIFH O W, @£ &0,
@FHAIFIE) ICTEYEEE ATV, MEZERLZ, 3 BOFEHHEE b > TFHANEE Liz, 3
Wi /NEALIE T mm & L7z,

23 BEROSH
1) BMI, B3 E o &
BMIZ K OAXTHH LT,
BMI (kg/m?) =1{k&E (kg) ~HE (m) 2
PERI. HEBIEREKRE %KD (Y toetal, 2016) EHEZUTORTHEHLE,
PER, B RBIEERE  y: HEEERE (kg) x: EMEHE (cm)
< 6T . B ET0ecmll E120em A
(3) y=0.00206 x2 — 0.1166 x+6.5273
(%) y=0.00249 x2 — 0.1858 x+9.0360
s 6Ll . B R 101emll 1 140ecmAR i
(%) y=0.0000303882 x3 — 0.00571495 x2+0.508124 x — 9.17791
(%) y=0.000127719 x3> — 0.0414712 x2+4.8575 x — 184.492
BTG (%)= [FEMRIAE (kg) —y 1 +yx100
2) HFEt
&, KE, AR, BML ERMEC W T, MR, FElBIC B & EERZE L
B L7, 2b, O ZEDOKEIIRGE D22 ¢ EZ Wz, AEKRES%RIGCTIEZRH D |
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£2 FHEIEBSKEUBMI, EEEDTEHIE

5 i s Gl L e
B 3.5~4. 0% : A 4.0~4.5% :B  4.5~5.0m:C 50~55m%:D  5.5~6.0s:E  6.0~6.55%:F P
PIE Y4 B 286 296 330 [328] 325 [322] 290 [279] 275
LI 262 278 303 [302] 313 [311] 326 [319] 256
HE (cm) B 98.2 (3.6) 102.0 (3.9) 105.1 (4.5) 108.8 (4.4) 111.5 (4.7) 115.0 (4.5) N
AB,C,D,F: &<H
A 96.8 (4.1) 101.3 (3.9) 104.3 (4.4) 107.7 (4.4  111.3 (4.5) 114.1 (4.3)
KT (kg) Bl 14.99 (1.80) 16.16 (1.74) 17.13 (2.66) 18.21 (2.42) 18.92 (2.55) 20.37 (2.68) "
_ A,B,C,D <
AF 14.55 (1.69) 15.74 (1.80) 16.64 (2.05) 17.80 (2.30)  18.99 (2.58) 20.00 (2.90)

PRBEIER  BR 4.9 (2.3) 4.9 (2.2) 4.7 (3.0) 4.9 (3.0 4.7 (2.5) 4.8 (2.4) ADEF <kt
(m)  4m 54 (23 52 23 51 (28 57 (3.5 5.4 (3.0) 57 (36 o 7
BMI By 15,5 (1.2) 16,5 (1.1) 154 (1.4) 153 (L.3) 1.2 (1.3) 164 (1.3) <
(kg/m”) 4| 15.5 (1.1) 153 (1.1) 15.3 (1.2) 15.3 (1.2) 15.3 (1.4 15.3 (1.5) )
BEGGEE (%) ®Bw 0.1 (7.8) 0.3 (7.0) [ -0.2 8.3)] [ -0.5 8.4)] [-1.9(7.9] 1.8 (8.6) s
LR 0.7 (1.2 =05 (7.4) [ -1.1 z.D) [ 0.9 7.99] [ -1.5@8.9] 1.9 (10.0)

1) PEC X D7EOREE TN L7z ¢ MUE )
#2) % :p<0.05, n.s. :not significant
H3) [ 1N ERER R AT A bR T AR OV

E4) o () N EEEREE

EHIE LT,

PR, A R BNR IR . BMI, i BE 0O 38 B RIAG 21T - 7=, ISR B2 G IR 1308 B IR I AE

WHEM (GHRE M, 2017) (R 1) 2R WT HERE) TRY 24 TRY X)) THDTKRY 5
DEXNE LR EZRDTz, BMIITANREEEETM~==7 /0 (Bl fh, 2012) @ BMI
A= XA NVfEERANT T3 — XA NWETF (AT :p3 L F)] 33—k %A
NV 10 X—FE 2 ANVELT (BLF @ p3 8 plo i) | 10 X—E U Z A0 N—k ¥
ALK (LLF : plo#8 p90 Kiii) | 90 =% Z A NLLE 97 N—% v Z A VR (LLTF :
p90 LA E p97 Hii) 1 (97 X—v U ZANLLE (BLF :p97 Lh k) | O#FY A EEEEZRD
7o NERSEEHIERME (YTtoetal, 2016) O 6 FARIMIL-20%LL T [R0% T X | -20%8-15% LA
T IR L -15%88 15% ARG THEHE) | 15%LL E20% KM TR 4] | 20%LL F 30% K1
[RRKRVFTE] | 30%LE TRVFTE)] & LY AN EEEE RO, £72, 6 ML EIX
20%LL T [0 FE) | -20%E-10%LLF [08] | -10% 8 20% A3 [FE%E) | 20%LL E 30%
i TR &) | 30%LL E50% A0 TPRKRKY T &) | 50%L0E TR F&] & LS A
B EEAEERD,

F7o. AIEE & BMIL BB IR & A & . BMI & BTG D 27 v 25l 217 VVa% 8 A
LEIGERDT,

2-4 fREMERE

S LR DR ORMER T, FiHOMIKEEFICT WIZEE/M) TZINoEEME]  THE
OBEB] TEAAFEROERE] 2O VTHEE L, FFRFREEIC K DD OERBES-,
BETOTFPENMELTET—ZOERIT, RATV—FE2RELERE L, 2B, #iEERSI K2 M6
HEES 2014 FOKR (KRES 1404) # 15 THEM L 7.
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3 HER
3-1 EHRIIEE. BMI. BHEOFEHNELZDRE

HE. (KE, FEHSERE,. BMI, EREOMER, FRBEEE & L, ML 5208
RER2IC7T, b, EREIX6 A CHEN 120em ML EDOHIE 45~5 5% 2 A, 5~55
k3 AL 5.5~6mk 11 A, & 45~5m% 1 A, 5~55m2 A, 55~67% 7 AZBRWTHEZT
7T,

HREIES5~6EROWIEFRTCERIILAR IV ABICKRE N o7z, (KEIF3.5~4 5%, 4~4.5
k. 4.5~5 k. S~S.S I W, BRI ZIR L 0V EBICKE o 7o, PR RIE L 3.5~4 5%,
5~5.5 k. 5.5~6 k. 6~6.5 IZBNT, RIFFR IV EEICREN-72, BMI iX 4—~4.5
WIZBNWT, KIREFBRIVEBEICKE o7z, BRI, HICX BB, ST,

3-2 FEEHEAEE. BMI. IEEE O E

PERI. AEERBNC I EIE (1), BMI (X12), EWE (K3) OFEFFMmEIT- 7,

IR Tl TR EA) TRV O TR & 2AbE 4 H GRYEES)
i, BIRTIX16~40 A (55~13.3%) L7220 3.5~4 %, 4~4.5m%, 4.5~5. 5~5.5mIcE
WT 10%E ATz, ZKRTIE 14~27 A (5.5~8.6%) &720 10% %A T EFHIT R o7,
HERFCIEEIR 1802 AD 5 H KD A 149 A (83%), TRV 3 &) 22 A (1.2%). DT
KOVTEIIAN1%), LR 1738 AD I BTRY &FH]73 A (42%) TRV F5]137 A (2.1%),
MBHTKRKYTE] 9N (05%) L7roT,

BMI Ci&, [p90 LA E p97 Kiifi) Tp97 LA L) &by %S E (FYEHE) . BRTIT9
~25 N (33~8.7%). ZIETIX 10~20 A (3.9~7.6%) &72v ., BLEL HIZ 10% %A=
Elmixer o7z, £72, p3 LAT) Tp3 8 plo AT #&8bE N E (EYEHE) 1L,
BIRTIE19~41 A (6.4~14.1%) &£720 55~6.5RICE VT 10% &2 7=, LR TIX15~26
AN (4.9~102%) 72D 6~6.5IZB VT 0% E B2, B E D plo LT DOFXEHE X p90
UEOEEEIV LZWHEARH -T2, FFICE R TIRXBEETH- 2,

JEME I TR &4 [RXKRVTE] TRV T 28bE %4 E (EUEEE) 1
BT 6~13 A (2.0~4.0%) ., KR TIL7~16 A (2.5~5.0%) £ 720 BLRETOERT 5%
UTERolz, £, TRETE] IR0 28bEEYE GEYEEHE) 12, BRI 2~
158 (0.7~5.5%), LIRTIE2~19 A (0.7~7.4%) L7220, BEEL HIT 10% % B2 7 4E
R oTeD, 6~65MT 5% aATc, B L 6 gk TIL IPETE] T0W) OF%Y
L TR EHR) [RRRKDTE TRYVTE] oFSEL0 b Rhotz, L, 6 KU E
T TRRTE) [08] ORYENE LT,
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3.5~4.0%%

4.0~455%

45~5.08%

5.0~55M%

5.5~6.07%

6.0~6.54%

35~6.5%%

3.5~4.0%

4.0~458

45~50/%

5.0~557%

5.5~6.04%

6.0~6.5m%

35~6.5%%

3 PR O R H ST

3-3 FEEEAEE. BMI. FEEE®DY O XEEE

PERI], ERBINC BMI & ERME O 7 1 Al AT oo R A BIRE 3 -1, LRF3-21R/L
7o MR EE RIS VW TH LR L I TRY ) TRRKRY T&) TRV 3 &) 0S¥ 1L BMI
M TIX Tp90 LA & p97 K| Tp97 LA ) LfIE S L7z, MEREFAMIZIHS VT TERE] 0%y
FD 5B, BMI I VT [p90 LA L p97 Kiifi) LHESN=#FYE X BR1~17 A (04
~5.7%) . &R 0~12 A (0~4.6%) L7201, BMIFHlIZB W T Ip3 LA [p3 #plo LI
CHITE SN E IR, BIR15~34 A (51~122%) . B 7~19 N (2.7~6.8%) L7 o7z,
FEGEE M I BN T R T &) [0 LHEINLHEEIL, 6~6.5mBRD 1 & E2FRN
T BMI M p3 LLF ) Tp3 8 plo R SfEShE,

PERI, AEEVBNCREEARIE & M E D 7 v AFHI 2 {To 7oA BlRF4-1, LREK4-2
W L, BBWEFHMIC I W T MEH] 0N E O I b B EIEEFMICIH VT TR &)
PR T &) O TRY$E] LHEINZZEEIT. BRT-33 A (25~11.1%) . &6
~16 A (1.9~51%) &7leol-, B 35~45%, 4.5~5mk. 5~55m% & & 5~55
RlL S% AR MR T, FRICH IR 3.5~4mk. 45~5%1% 10% & % 7=, MRS R IREIMIC B W
T MERE) OFYFEDO I B, EMEFMICBNT KD Eh) [P0+ E) TK+E) &
HE SN EEIL, BIR 0~2 A (0~0.7%) . &R 0~5 A (0~1.7%) &7xo7, iLHHE
R1WREBZT-OEF, LR 45~5m%, 5.5~6m ChoT-, £/, IEMEFMIcB VT L
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#£3-1 BMI¢EEEDNDY OR

sl (512)

SRR | LW | e e e KO EH RRANTE KVTE B
p97LL E 4 (1.4%) 3 (1.0%) 2 (0.7%) 9 (3.1%)
pIOLA I pOTAM 16 (5.6%) 16 (5.6%)
3,54, 0% plO&B p90Aifi 236 (82.5%) 236 (82.5%)
p3# ploLk F 20 (7.0%) 20 (7.0%
p3LLF 2 (0.7%) 3 (1.0%) 5 (1.7%)
At 2 (0.7%) 275 (96.2%) 4 (1.4%) 3 (1.0%) 2 (0.7%)] 286  100%
97U L 2 (0.7%) 2 (0.7%)
p90LA E  pOTAIM 17 (5.7%) 4 (1.4%) 21 (7.1%)
1.0~1.52% P10 pIOAH 254 (85.8%) 254 (85.8%)
p3# plOLLF 9 (3.0%) 9 (3.0%)
p3LAF 1 (0.3%) 3 (1.0%) 6 (2.0%) 10 (3.4%)
2t 1 (0.3%) 3 (1.0%) 286 (96.6%) 6 (2.0%) 296 100%
pITLL 1(03%) 2 (06%) 3 (0.9%) 6 (1.8%)
pOOLL b p9T AT 8 (24%) 3 (0.9%) 11 (3.4%)
o5 om| PLOE P90 282 (86.0%) 282 (86.0%)
p3td  plOLLF 19 (5.8%) 19 (5.8%)
p3LL F 3 (0.9%) 3 (0.9%) 4 (12%) 10 (3.0%)
A 3 (09%) 3 (09%) 313 (954%) 4 (12%) 2 (0.6%) 3 (0.9%) 328 100%
p9TLA k- 2 (0.6%) 4 (1.2%) 6 (1.9%)
PYOLL k= pOT AT 4 (12%) 7 (22%) 11 (3.4%)
_ p1OAE p9OAii 273 (84.8%) 273 (84.8%)
> p3#A plOLLF 25 (7.8%) 25 (7.8%)
p3LATF 1 (0.3%) 4 (12%) 2 (0.6%) 7 (2.2%)
At 1 (0.3%) 4 (12%) 304 (94.4%) 7 (2.2%) 2 (0.6%) 4 (12%)| 322 100%
pITLL k- 2 (0.7%) 2 (0.7%)
pIOLL L pOTA 1 (0.4%) 3 (1.1%) 2 (0.7%) 6 (2.2%)
556 om| DI poOK 230 (82.4%) 230 (82.4%)
p3tE plOLLTF 31 (11.1%) 31 (11.1%)
p3LLF 1(04%) 6 (22%) 3 (L1%) 10 (3.6%)
ot 1 (0.4%) 6 (2.2%) 265 (95.0%) 3 (1.1%) 2 (0.7%) 2 (0.7%)| 279 100%
pITLA L 2 (0.7%) 2 (0.7%)
p9OLL b p9THIE 1 (0.4%) 5 (1.8%) 1 (0.4%) 7 (2.5%
. p10#2 pI0Ai 1 (04%) 231 (84.0%) 232 (84.4%)
BOTESE g prostE 6 (22%) 20 (73%) 26 (9.5%)
P33T 8 (2.9%) 8 (2.9%)
Fox:ia 15 (5.5%) 252 (91.6%) 5 (1.8%) 3 (1.1%) 275 100%
) p3:3/8— R AL, pl0:1078—ELFA L, p90:90/S—E L ZA L, pIT: 9T/ 8— B AL DI ThD
*&3-2 BMIEEHEDN Y A REHE (%R)
i LW o 3 S KD EH  DRRDTE ADFE
p9TLL L 2 (0.8%) 3 (1.1%) 5 (1.9%)
pIOLA k= p9TARIH 12 (4.6%) 3 (1.1%) 15 (5.7%)
25— of| PIOE pOOAH 227 (86.6%) 27 (86.6%)
p3# plOLL R 9 (3.4%) 9 (3.4%)
p3LLF 1 (0.4%) 2 (0.8%) 3 (1.1%) 6 (23%)
ait 1 (04%) 2 (0.8%) 251 (95.8%) 5 (19%) 3 (1.1%) 262 100%
p9TLA L 5 (1.8%) 5 (1.8%)
pOOLL b p9TAIE 6 (2.2%) 2 (0.7%) 8 (2.9%)
14.0~4. 5% PLOEE pIOALTH 244 (87.8%) 244 (87.8%)
p3#E  plOLLT 19 (6.8%) 19 (6.8%)
P3P T 2 (0.7%) 2 (0.7%)
= 2 (0.7%) 269 (968%) 2 (0.7%) 5 (18%) 278 100%
p9TLA L= 2 (0.7%) 1 (0.3%) 3 (1.0%)
pOOLL b pOTAIM 2 (0.7%) 9 (3.0%) 1 (0.3%) 12 (4.0%)
1 5~5. 08 P10 p90Asiit 267 (88.4%) 267 (88.4%)
P34 plOLL I 13 (43%) 13 (4.3%)
p3LLTF 1 (0.3%) 6 (2.0%) 7 (23%)
At 1 (0.3%) 6 (2.0%) 282 (93.4%) 9 (3.0%) 3 (1.0%) 1 (0.3%) 302 100%
p9TLI L 3 (1.0%) 3 (1.0%)
pOOLLL  pOTHRIl 3(10%) 4 (13%) 3 (1.0%) 10 (3.2%)
p10 p9OAji 274 (88.1%) 274 (88.1%)
p3t plOLLF 4 (1.3%) 15 (4.8%) 19 (6.1%)
p3LAF 5 (1.6%) 5 (1.6%)
Lt 9 (2.9%) 292 (93.9%) 4 (1.3%) 6 (1.9%) 311 100%
P97k 3 (0.9%) 3 (0.9%)
p90LL | oA 8 (2.5%) 5 (1.6%) 13 (4.1%
5.5~6.01% plO& pROAI 287 (90.0%) 287 (90.0%)
p3td  plOLLF 2 (0.6%) 11 (3.4%) 13 (4.1%)
3T 1(03%) 2 (0.6%) 3 (0.9%)
&3t 1 (0.3%) 4 (1.3%) 298 (93.4%) 8 (2.5%) 5 (1.6%) 3 (0.9%) 319 100%
pI7TLL k- 2 (0.8%) 1 (0.4%) 3 (1.2%)
p90LL E pOT A 1 (0.4%) 5 (2.0%) 1 (0.4%) 7 (27%)
6.0~6. 5% pLOEE pYOAI 220 (85.9%) 220 (85.9%)
p3td plOLLTF 13 (5.1%) 7 (2.7%) 20 (7.8%)
3T 6 (23%) 6 (23%)
i 19 (7.4%) 228 (89.1%) 5 (2.0%) 3 (1.2%) 1 (04%)| 256 100%

E) p3:3/8— U ZA N, pl0:10/S— R ZA b, p90:90/S— L AL, pIT: 9T/ S —E L AANDREThS
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x4-1 EBEHREELREEOY OXFHE (BR)
AR s JEHE | o x s e KD EH voknrE KOTE i
) 0 R T & P & XA TE KV TE it
BHTRYTE L (0.3%) 1(0.3%) 2 (0.7%) 4 (1.4%
PR 7 (2.4% 1(0.3%) 8 (2.8%)
3.5~47% KOE 2 23 (8.0% 3 (L.O% 2 (9.1%)
[EYE 2 (0.7% 244 (85.3%) 1 (0.3%) 1 (0.3%) 248 (86.7%)
a8 (0.7%) 275 (96.2%) 4 (1.4%) 3 (1.0%) 2 (0.7%)] 286 100%
fd TR E 4 (1.4% 1 (0.3%) 5 (1.7%
Ky3& 4 (1.4% 4 (1.4%
4~4.50% KYE 7 25 (8.4%) 3 (1.0%) 28 (9.5%)
TR 1.(0.3%) (1.0%) 253 (85.5%) 2 (0.7%) 259 (87.5%)
adt 1(0.3%) 3 (1.0% 286 (96.6%) 6 (2.0%) 296 100%
MO TRYFE 3 (0.9%) 1 (0.3%) 2 (0.6%) 6 (1.8%)
o3&
4.5~575% K0&E A 29 (8.8%) 2 (0.6%) 1(0.3%) 1(0.3%) 33 (10.1%)
e 3 (0.9%) 3(0.9% 281 (85.7%) 2 (0.6%) 289 (88.1%)
At 3 (0.9%) 3(0.9% 313 (95.4% 4 (1.2%) 2 (0.6%) 3 (0.9%| 328 100%
M TRYFE 2 (0.6%) 2 (0.6%)
PNk a4 2 (0.6%) 3 (0.9%) 1(0.3%) 6 (1.9%)
5~5.57% KOEH 25 (7.8%) 3 (0.9%) 2 (0.6%) 1 (0.3%) 31 (9.6%)
[EYE 1 (0.3%) 4 (1.2%) 277 (86.0%) 1 (0.3%) 283 (87.9%)
il 1(0.3%) 4 (1.2%) 304 (94.4%) 7 (2.2%) 2 (0.6%) 4 (1.2%)] 322 100%
o TR X
K3 1 (0.4%) 1 (0.4%)
5.5~6ik KOE 7 (2.5% 1 (0.4%) 2 (0.7%) 1 (0.4%) 1 (3.9%
B 1(0.4%) 2.2%) 258 (92.5%) 2 (0.7%) 267 (95.7%)
Aot 1 (0.4%) 2.2%) 265 (95.0%) 3 (L.1%) 2 (0.7%) 2 (0.7%)] 279 100%
fD TN E
KY§E 1 (0.4%) I (0.4%
6~6.57% KO & A 11 (4.0%) 4 (1.5%) 3 (1.1%) 18 (6.5%)
s 15 (5.5%) 241 (87.6%) 256 (93.1%)
il 15 (5.5%) 252 (91.6%) 5 (1.8%) 3 (1.1%) 275 100%
42 BEHREESREEOY OXFE (ZR)
CHER | | RutE R B KDER vvkvTE KDTE at
RO TR FE 1 (0.4%) 1 (0.4%
K& 1 (1.5% 2 (0.8%) 6 (2.3%)
3.5~ 43k AOE A 7T (2.7% 2 (0.8%) 3 (1.1% 12 (4.6%
T 1 (0.4%) 2 (0.8%) 239 (91.2%) 1 (0.4%) 243 (92.7%)
it 1(0.4%) 2 (0.8%) 251 (95.8%) 5 (1.9% 3 (1.1%) 262 100%
MHTKRY & 1 (0.4%) I 0.4%
Ko 6 (2.2% 1 (0.4%) 7 (2.5%)
4~4.57% UL 228 6 (2.2%) 4 (1.4%) 10 (3.6%)
s 2 (0.7%) 257 (92.4%) 1 (0.4%) 260 (93.5%)
ait 2 (0.7% 269 (96.8%) 2 (0.7%) 5 (1.8%) 278 100%
TR E 1 (0.3%) 1 (0.3%) 1 (0.3%) 3 (1.0%)
K& 7 (2.3%) 1 (0.3%) 1 (0.3%) 9 (3.0%
1.5~57% KOE 7 1 (1.3%) 2 (0.7%) 2 (0.7%) 8 (2.6%)
FEYE 1.(0.3%) 6 (2.0% 270  (89.4%) 5 (1.7% 282 (93.4%)
it 1(0.3%) 6 (2.0%) 282 (93.4%) 9 (3.0%) 3 (1.0%) 1(0.3%] 302 100%
fgh TR $E 2 (0.6%) 1 (0.3%) 3 (1.0%)
K& 4 (L1.3%) 3 (1.0%) 7 (2.3%
5~5.5%% KOE 10 (3.2% 4 (1.3%) 2 (0.6%) 16 (5.1%
e (2.9% 276 (88.7%) 285 (91.6%)
ast (2.9% 292 (93.9%) 4 (1.3%) 6 (1.9% 311 100%
RO TN E
K& 2 (0.6%) 1 (0.3%) 2 (0.6%) 5 (1.6%)
5.5~6% KOE 6 (1.9%) 2 (0.6%) 3 (0.9%) 1 (0.3%) 12 (3.8%
fE 1.(0.3%) 4 (1.3%) 292 (91.5%) 4 (1.3%) 1.(0.3%) 302 (94.7%
Dt 1(0.3%) 4 (1.3%) 298 (93.4%) 8 (2.5%) 5 (1.6%) 3(0.9%] 319 100%
fRb TR FE 1(0.4%) 1 (0.4%)
Ky4& 1 (0.4%) 2 (0.8%) 3 (1.2%
6~6.57% KOE 6 (2.3%) 3 (1.2%) 1 (0.4%) 10 (3.9%
TEYE 19 (7.4%) 222 (86.7%) 1 (0.4%) 242 (94.5%)
a8t 19 (7.4%) 228 (89.1%) 5 (2.0%) 3 (1.2% 1(0.4%)] 256 100%
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% 5-1

fEERRAEE & BMI MY O REEE (BIR)

BMI

K5 1 S P —— p3LLT p3E plOLLT  plOAE p9OATMG pI0LL_E p97T A p97LLE it
fb TR TE 1 0.3%) 3 (1.0%) 4 (1.4%)
KoFE 6 (2.1%) 1 (0.3%) 1 (0.3%) 8 (2.8%)
3.5~1.05% KoE A 17 (5.9%) 6 (2.1%) 3 (1.0%) 26 9.1%)
e 5 (1.7%) 20 (T.0%) 212 (74.1%) 9 (3.1%) 2 0.7%)] 248 (86.7%)
At 5 (1L7%) 20 (7.0%) 236 (82.5%) 16 (5.6%) 9 (3.1%)] 286 100%
o TR FE 3 (1.0%) 2 0.7% 5 (1.7%)
PNUEE-¢ 3 (1.0%) 1 (0.3%) 4 (1.4%)
4.0~4.5%% KoEH 20 (6.8%) 6 (2.0%) 2 (0.7%) 28 (9.5%)
i 10 (3.4%) 9 (3.0% 228 (77.0%) 12 (4.1%) 259 (87.5%)
4 10 (3.4%) 9 (3.0%) 254 (85.8%) 21 (7.1%) 2 0.7%)] 296 100%
Higsd TRY & 2 0.6%) 1 (0.3%) 4 [1] .29 7011 (2.1%)
Ko+
1.5~5.04% KYE 28 (8.5%) 2 (0.6%) 3 (0.9%) 33 (10.0%)
R 10 (3.0%) 19 (5.8%) 253 [1] (76.7%) 8 (2.4%) 290 [1]  (87.9%)
At 10 (3.0%) 19 (5.8% 283 [1] (85.8%) 11 (3.3%) 7 (1] @aw| 330 [2] 100%
o TRYTE 30 (0.9% 3011 0.9%
KOFE 1 0.3%) 4 (1.2%) 1 (0.3%) 6 (1.8%)
5.0~5.5/% KYE 7 23 (7.1%) 5 (1.5%) 3 (0.9%) 31 (9.5%)
i 7 (2.2%) 25 (1.7%) 251 [2] (77.2%) 2 (0.6%) 285 [2]  (87.7H)
At 7 (2.2% 25 (1.7% 275 [2] (84.6%) 11 (3.4%) 7 [1] @2w]| 325 [3] 100%
R TARYTE
Ko 1 (11 (0.3% 2 1] (0.7%) 321 (1.ow
5.5~6.04% KYE 7 7 (1] (4% 5 (1] (1.7%) 1 (0.3%) 1321 (5%
i 10 (3.4% 31 (10.7% 230 [6] (79.3%) 3 [1] (1.o%) 274 [7]  (94.5%)
At 10 (3.4% 31 (10.7%) 238 [8] (82.1%) 8 [2] (2.8%) 3 [1] (Low| 290 [11]  100%
W TRYTE
K+& 1 (0.4%) 1 (0.4%)
6.0~6.57% KYE 10 (3.6%) 6 (2.2%) 2 (0.7%) 18 (6.5%)
a0 8 (2.9 26 (9.5%) 222 (80.7%) 256 (93.1%)
at 8 (2.9% 26 (9.5% 232 (84.4%) 7 (2.5%) 2 (0.7%)] 275 100%
1) p3:3/3—FF AV, pl0:10/3—F A/, p90:90/3—F L X AL, pIT:97/R— L XA N DI THD
EE2) [ 1PN A KAl e 52kt 44 o0 A Sk
£52 BHEIEEEBMIOY AREHE (ZR)
aa L P A p3LL I p3E plOLAF  plOME p9OA p90LL k. p9T AT p9ITLL E it
b TAYTE 1 0.4% 1 (0.4%)
Ko+ 2 (0.8%) 2 (0.8%) 2 089 6 (2.3%)
3.5~4.05% KOEH 6 (2.3%) 3 (1.1%) 3 (L.1%)| 12 (4.6%)
[ 6 (2.3%) 9 (3.4%m 219 (83.6%) 9 (3.4%) 243 (92.7%)
Al 6 (2.3%) 9 (34% 227 (86.6%) 15 (5.7%) 5 (1.9%)| 262 100%
M TAYTE 1 0.4%)| 1 (0.4%)
Ko+& 4 (1.4%) 3 (1.1%) 0.0%| 7 (2.5%)
1.0~4.54% KO&E 7 6 (2.2%) 4 (L4%)| 10 (3.6%)
e 2 (0.7%) 19 (6.8%) 234 (84.2%) 5 (1.8%) 260 (93.5%)
il 2 (0.7%) 19 (6.8% 244 (87.8%) 8 (2.9%) 5 (1.8%)| 278 100%
TRy $E 1 0.3%) 1 0.3%) 1 (0.3%)] 3 (1.0%)
Ky 7 (2.3%) 1 0.3%) 1 .30 9 (3.0%)
1.5~5.04% KOE I 1 (1.3%) 4 [1] (1.3%) 1 03w 9 01 G.ow
a1 7 (2.3%) 13 (4.3%) 255 (84.2%) 7 (2.3%) 282 (93.1%)
At 7 (2.3%) 13 (4.3%) 267 (88.1%) 13 [1] (4.3%) 3 (L.o%| 303 [1] 100%
o TAYTE 2 (0.6%) 1 0.3%] 3 (1.0%)
KYF&E 3 (1.0%) 4 (1.3%) 7 (2.2%)
5.0~5.5i% UL 10 (11 G20 5 (1.6%) 2 (0.6% 17 [11 (.49
i 5 (1.6%) 19 (6.1% 261 [1] (83.4%) 1 (0.3%) 286 [1]1  (91.4%)
it 5 (1.6%) 19 (6.1% 276 [2] (88.2%) 10 (3.2%) 3 (L.ow)| 313 [2] 100%
R TRy $E
KyFE 3 (0.9%) 2 (0.6%)| 5 (1.5%)
5.5~6.04% KOE I 9 [3]1 (2.8%) 5 (1.5%) 1 0.3% 15 [31  (.6%)
e 3 (0.9%) 13 (4.0%) 285 [4] (87.4%) 5 (1.5%) 306 [4]  (93.9%)
an 3 (0.9%) 13 (4.0% 294 [7] (90.2%) 13 (4.0%) 3 0.9%)] 326 [7] 100%
B TRYFE 1 04| 1 0.4%)
KyFE 2 (0.8%) 1 0.4%| 3 (1.2%)
6.0~6.54% KYE A 6 (2.3%) 3 (1.2%) 1 0.4%)| 10 (3.9%)
i 6 (2.3%) 20 (7.8%) 214 (83.6%) 2 (0.8%) 242 (94.5%)
AR 6 (2.3%) 20 (7.8%) 220 (85.9%) 7 (2.7%) 3 (1.2%)] 256 100%

)

) p3:3/3—t 2 AL, pl0:10/3—F L F AL, p90:90/3—F L ZA /L, p9T:9T/ 38—k ZA L DU THD

E2) [ 1PN A KAl e S 2t 44 o0 A8
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HTE] (0% ORSEEOI L, WEBEIEEFMICIHENT Ky &5 LHEINRSE
S AYALIEW

PERI, R BN RBEARIE & BMI 07 v ARGl 21T o 7R 2 BT 5-1, LRE5-212
R U7z, BMIFHEIZI VT Tpl0 #8 p90 K] OFEED S B, EEHEEREFMIZHS W T TR
DER] TRV TE) O TR TF] LHEINZYSEIL FRE~30 A (2.8~9.1%) .
T 6~15 N (23~4.8%) Lieoiz, BIRICE 3.5~4 5%, 4~4.5m, 45~5%. 5~557%
5% E A To, WM AR EFAMIC IV T MEHE] OFSFE DO H 5, BMIFHHIZH T p90
PA L p97 HKiifi) Tp97 LA L) SHIES 72zt I, BIR 0~12 X (0~4.1%) . KR 1~9 A
(0.3~3.4%) t72o7=, BMIFHEIZRBWT Tp3 AT [p3 M plOLL T ONEDH B,
HRIRIEFEIC BT TR EH) TR §&) O TKRKY &) LHEISNEZYE TN
Mmool

6 M AR CH A 120cm LA EO/NRITIEERT OFHE LB S B 16 A, & 10 A
% BMI & IBEE R AR IE OFEAM 21T > 7= fE %, BIE 16 A 9 B BMIp90 LAk p97 Hiii) 2 A [p97
PLby 3 A, IEEEARIE TR &) 2 A, TRF&E] 2 A, MBOTRKYTE] 2 ANEko
7oo RERIC&ZIE 10 A9 B, BMI [p90 LLE p97 Kfi) | A, IEHMEIEE KD &4 5 A&
o,

4 ER

JEG DO EE (Bray, 1976) [AWNICHEAAEBRNICER L72RRE) [ > TE XD BB O
HIEEIT O AL, SRR E S LHEZITY FEALEE LW, KIEME A2 @ E CHIT 5
WX, ZE XU (Taylor et al, 1997) | ZEXE#iE (BIR. 2006) 23d% 5723, HERN &
HCThHLED MR FIELITT AR, £z, SRMOKIEN RHEEIE, RIFE (L8
s, BB =R, HWE T, BE B EROEE) 2 OIREE (Brook, 1971 : Jan et al,
1989) %R, AEHIRF L (Siri. 1956 : Brozek et al, 1963 : Samuel et al, 1982 : Lohman,
1989) MM 2 HERA v E—F A (I . 2012) Z WD HEOTD . 2 NEE 5
RLETHHEPRETH D, ZDD, EEDL (FEE . 2017) (T, PEEIEE 2 5 L 72 Bl
MOERHENTE 2 (£1) 2RE L, AR T OB EICARFFRXI GO R EF
i (K1) 29To7, WHEBEOREFM K0 &) Ky §&) BOTRKYTE] 246
bEEZLEEGIL. BEREEMmTS%E BTz, FFlC, R IV BB IRITL L, 3.5~4 5,
4~4.5 1%, 4.5~S5S k. S~S5SWN 0% & BAT-, Fim, O TR &) LHESNEBX
BiZ 1~7 ANeDhehbFR80 ., BRIZE o7z, 2010 4E05 3 4Rk L CRHII L 72 56 R
MRIEFR B MoK Y EE S (P M, 2018) X9 &, LRIIFETLRVEmMEZ R LS, B
R ThH o7z,

— IV BTV D BMI R E O RBEERIT, FREEAENLRNTE D720, BF
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P2 T 57D flifER FETH D, EBHEHEHNLIRENCHONTL, TREFNIC—R—
b d (k7 A, 2017), HARERMFS TIERABARAD TiEG] 2 BMI25 L EE LTHED
BMI25 [ZHIYM 4% 175 (A 210 22 A) O 8—8 v & A LKHEZ, B+ 87 X—k L Z A1,
ZA 89 N—krH ALl TS (BEIL fll, 2012), 2000 4EDOF N EKFEE A & FK
BRERFHAEERENORO LB LD AE] BMI S—t & 1% (Bl i, 2012) 2k 5
BMIp90 & BMIp97 % #[EfE & LT BMI DR EFMi 24T -7= (K 2), BMIp90 LA E D% & &
B 10% Z B2 TERITR<, S%NEBATZFEITH IR TIE 3.5~4 . 4~4.5 %, 4.5~5 i,
5~555%, LR TIL35~47%, 45~5@Emot, BEMSLIICHASNTHEYEEHEGN L, K
FERICEYEDZVHIAIC D o7z, EHEOREFTFHM AT o2/ R (K3), BMI & JERHE D
FUEEGICR/IZ Y B o7, BWE TR ) L LEOBYERED 5%% B2 T2l TME
—HZ WD 55~61%721F Thoiz, BMI LEGED 7 v A5l (£ 3) »HABRED [KY &4
RPN+ TRY+&) LHESAZEIE, BMIp90 L EICHIE Sz, 12 BMIp90 LA
FLHESNEZROS B, BRED TK) EHh) [R0KY3X) TR &) [THEShA»
STERIZEFEHTOLRPETREY, BIRO3.5~45, 4~45m. LKRDO35~4EITB T 5%
Aith & 7o oz, Flo, 6 MR CTHEN 120cm UL Eo/pEIE, EEEAEHAERNOXISRHN L7225
7o ORI E ORI LRI S D, BRAL S B 16 A, el 10 A Z IS ARE & BMI 0 7
0 AR (F5) MHHEE L EZ A, BMI OFF TIEBE IR Tp90 LIk p97 Kfii) 2 A p97 LA
L1 3 A0 &R Tp90 LA L p97 Kl 1| A& 7ol WRBRAEEDOFAGCIZBIE TR £ 2
Ay TRODFE 2 A, THOTKRYFTE] 2 A, LR TRYVER] 5 NEroT, 6 AN T
120cm L FOEHEDO/NRITEWEE TR TVDZ ENSDoT,

TR EIE DR ERAMN KD &2 TRY§&) O TR TE] 28bE Y EEHEIT
RLR2FE T S%E B0, BMI OFEFAM [p90 LA E) LB EOFKEFTAM (K &)
[RRKRYFTE] TRV TE] TEHRBONTEFE LN S%EBR 00T, HREKENLRD
ToNBWSEE & BMIILIRTE (RARNI & EBRIBNIARE) OFHEZBEL TR, 207D, FRHK
JRIE &R (F4), PRHEIEE L BMI (£5) O 2 AFHliZ W THRHEZ Lzl 25,
ENENOHEICRE 22N E U, BEEIEE L BRED 7 o AFE M2 53R 5.5~6 % &
6~6.5 WERWIZB LT, WHMEIEED TKY &4 TRV TE) B TR T LEE
S NIRO OB, BRED TRKY Eh) IR0KY &) TR $&) LHEIhE R
Bbiiz e oo, FEEICIEEENEIE & BMI 027 b ZAFEHIICB W T, KR 55~67% & 6~6.5
ARV B LR CIEREIEED TR &4 TRV &) TR &) LHEEHMI
7R 55 BMIp90 L EEHE I RIT bz oTz, W, IEWE TR
BMI [pl10 #8 p90 Kiifi) LHESINI-FIIHMERED TRKY XH) TRV 3 X)) MBHTKDY
FTE] LHESNERERE ol BT, BIRO 3.5~4 5%, 4~4.55%, 4.5~5 . 5~5.5 %I
BWTIE, 10%A0% O IERE THEYE ] < BMI [pl0 & p90 K| LHEINITHL b
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P, EEERED K0 &2 TRy $&) THRHTKRY &) LHEINZ, BHES BMI
DRI OHEEITFMTIEIR > TWRWR, IHEEENBIL TRKoTWd ) LHEIND R
W, FERPEWITREW L LY U ERERREWVENRH -, BHEIEE S BMI O =
AR & U 72 e ATROE & RR 2B 2R Le (R M. 2017),

—J. Ko TV D R~DOEMIBLARICHE S 200, BETWLIRA~ADBELITEWEITE X
20 AARIER S TIERAICB W T BMIISS LA MEEE] 4L Tnd, AMEIBn
TBMIBS IZHY T 2/ 3—F & A NIRRT 220, 17.5 5% (Al 210 22 A) DOfE (B
(1 ff.2012) & % & BMIp10 |3 % BMI18.12, % BMI18.15, BMIp25 (1 % BMI19.34, % BMI19.33
THDH,BMIIBS I 10 X—ELU XA NLEYELS 25 X—UZ ANV L VRNV, ZD7=® BMIpl0
i) VD Z LT RN H D, L L, BLR TIXEME O T & % BMI [plo
K] ZHWDZENER\EEEZBN D, BMI Tp3 BLF) p3 B plo ki) 2AbE/-#%YE
BB 10%01#. &R 7%R#% & Ro7z, —F, BE [RE3E) & 1R8] 26bH
U ERGITBELRLE S 2%ATE TH72H, 6~6.5 mITHBIR 5.5%., &R 7.4% & Ak &
DbENoT, 6~6.5 BIZTIE TR0 HEMA [-10% K] TholeledblBZEZ b5,
BMI & B EE D 7 v AFEl (R 3) »HEMEFMMICH VT IRw4 &) RE) SHESH
FRENEE, 6~65 OB 1 ARV T BMI G Tp3 LAF) Tp3 #8 plo Kiii) LHESH
7oo BMIHIEZ WD Z LT, JEMECHELY L EZDRAER IV —=0 752 RTE
HTENTRBEINT,

HIRHNC IV TIE, MR & R o B R RIS A R EICE & EH G AT O FB
VETHDL, 2, ShIREE - REOBGICB O TL, BMEEEFE~ORELHEEOKE
EEHONDZ EITRD, BT, BERICRB T 2EHREROME., REOREIRSRFELEZDL
ns,

5 F&H

AR T, REZFICEIVMES NI ELEE, WHEEEOT — X Z oLz, &
B ERENOEME, BMI 25 Lz, BHE. BMIL, B EARE &5 E 40 & i L7255
B, ROREET,

BMI OREBRIZIEHED T84 &) 8] TKYEL] [R0KV &) TR +¥)
EMBELTRY, IBWECHE SRR/ NEEA7 ) == I T 5 ENTELRERPRS
N7z, LU, BMI OHIET Tl BHMEEENRKES TRV EAR] R TR &) &HE
SN WHE LRI FEEND - 7o, FHLEREITIRE VS BMUIEFR 2R L2 HESTY
ZELHY, EEOHESRSZ v AFMEIIE, EVOF NSRS FEbEREIT Ko T
W5 ITRETWD] EHETLHIAMBRGETHD Z LRI,
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B

A2 BITTHICHEY THHEWEFEEE LA, SHEOBEER S CICERBERONE.
HEZGH, RE L OERICIESB L BT 9, AR [ B ARSI IE B R 2 a5 LA i ot
(C) FRAEEZE 5 25350935) DBk E=Z T FEME L=,

FIESMICET LB RFEHIIH Y A,
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