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The Body Composition Characteristics of Chinese
Talent Transferred Cross Country Skiers and the
Enlightenments for China’s Preparation for the
Beijing 2022 Winter Olympic Games
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KR BB S®AM ARFRE SRR L RA RS

Abstract: Objective: To explore the body composition characteristics of Chinese talent trans-
ferred cross country skiers and provide specific training suggestion for China’ s preparation for
the Beijing 2022 Winter Olympic Games. Methods: 60 talent transferred cross country skiers
(30 males and 30 females) were tested by Luna iDXA machine, and the results were compared
with the world class cross country skiers. Results: The height, weight, BMI, total mass of whole
body and all segments, muscle mass of whole body and all segments, the percentage of muscle
mass of whole body and all segments of cross country skiing male athletes were significantly
higher than female athletes (P<<0.05). The former rowing and canoeing athletes were signifi-
cantly higher than the former middle distance runners in terms of height, weight, total mass of
whole body and all segments, muscle mass of whole body and all segments, and bone mass of
whole body and all segments (P<<0.05). Compared with the top cross country skiing athletes in
the world, the former canoeing athletes had higher trunk fat mass and trunk fat, while the former
middle distance runners shown large gap on the muscle mass of upper limbs and trunk. Conclu-
sion: The athletes from different gender and different sports show significant difference between
each other, it is suggest that the coaching team should design specific training programs accord-
ing to the individual characteristics of each talent transferred cross country skiers; the athletes
from rowing and canoeing should have more aerobic training, in order to reduce the mass of
body fat and to improve the aerobic capacity; the athletes from former middle and long distance
running should have more strength training to improve the muscle mass of the whole body and
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all segments.

Keywords: talent transferring; cross country skiing; body composition; Beijing Winter Olympic

Games

HE %3S :GR04.2

2015 4F 7 H L db a5 5K D BCE IS 2022 FF b & B
S, 20184F2 25 H S FE AR EAER, 4
FBBRIC 50 iz gy 23 B xUHE NI LB ). VRN & B2 i 2
Tt IO, 78 9 55 050 H A b 50 4 B el 7 A 12 A
G S HCLE i A R b 7 58 3 (AL IR T 14 B8 i K L el
KW E) . Bk, BT i 2 00 H 15 BOKCE X TR
FHREEAL & B P BARTE R Sy, DU eI
IE AR R LTH S 371 Hir, B EA E R E (5%
JE L, 20205 AH H %5, 2020b; 259 8 45, 2018) . IT4E
Sk, 30 5t SR i 2 R E Y ZE R H A YOR, Bk TR R
SR A AR T, SR BGE 8 T BRI R E T S I H
1 56 K o 3 T 4 ik bt A B8 o SRR R U I DR )
ALCER B EL A, 20200 22 A 45,2018)  BS T H 1644 1
Dyt B Ik e R R B AA M EE X
B8R P % I i A B2 R BT 0 5 T (1 R S (R
VB £, 2017, 2018; Collins et al., 2014 ; Halson et al.,
2006 ; Macnamara et al.,2015 ; Nicola et al.,2009) .

5 00 H T S I gR R, G oE G R B T E 12 )
SRR AR KR 5, T AT A R N Gt R 2 3R R T v
FIH &AL R A W 2RV 0 e R (F R H,
2020 %% B B 55 ,2020b; H# A 55,2018) . ¥ g FHig

NXRIRIRED: A

Zl) 530 B K B R W SEBOK T A AR A
i Hisd) AR AR 2B FE MK KR, WA &
e 185 R T Vi 738 Bl 54 58 K P IR G B 45 A5 (Carlsson et
al., 2014 ; Drescher et al., 2008 ; Osteras et al., 2016 ; Stoggl
etal.,2010). [Htt, 1 /g A1 E 4= A 5 1 30 L AS R R 55 H
185 T H B BT T 5 da Bl B3 B A A R s T R 9
T H 18T B R R AL R A& B N R T R
XA (420 B 55 ,2020a; 420 H., 2020) .

1 HARIFE5HE
1.1 AR %

AR YA TR G B 5B BT 0 T 4R I BA 60 44 15 150 H
I EiEsh i, k@ P KB JEh Kz 7D 38R
FEREIZ 3 T B RIE 5 RIREIZ ) FO3ANTH (R D
5 T30 H BB I T 18 3 G AE B R R g DR AT S BT I
0 p2 S R T 5 R 30 SR ) — BORR BT I S L T S
TR, b T 5 TR A R R — M B (B EL A
2020a; Sandbakk et al., 2017) . Wl A1 J5 , 5 00 H i 55 i
12 B 5L IR R S5 K b E 1 32 B B3EKCfE 45 1 (Papado-
poulou et al., 2012 ; Parizkova, 1994) . SR 1T , Jr A 1530 Kt
B A 70 H 1), T IS i AR A R L Y RS
AW 5E I35 8 Fn i IR =

*1 ZHRELER
Table 1 The Basic Information of Athletes

S JR P K 5aiz g i JBFAEIE B B JR R XA i5 F) R
BF(n=10) 4T (n=10) BF(n=10) %-F(n=10) BF(n=10) 4 (n=10)
B 18.9+1.3 19.1£2.7 19.6%2.1 20.6+1.7 197414 202+1.6
4 &/em 178.846.1 164.8+4.6 184.3+3.8" 173.043.9" 184.0£2.5" 171.2+4.17
R /kg 66.5+5.2 547+5.9 77.2+£4.7" 62.7£6.3" 80.54+5.3 65.0+4.7"
BMI/(kg-m2) 20.8+0.7 20.1£1.4 228+1.7" 209+1.4 23.8+1.6™ 222+1.3"
JROR B | S A/ 3.0+1.8 41+1.7 4.0+1.9 51+1.3" 39+1.0 42+1.7

E: 5 RP KBS R AR, **P<0.01,%P<0.05,

1.2 BR5LTr ik
12,1 SCHk %R o

A5 FH H [ R CCNKD ~ 23 8K % A (Google Scholar) %5
B A2 R R 5l 8, LBl 7 ka7
“cross country skiing” il “body composition” 2§ < £ 1i] 1 &
AHSGSTHR , R AHIE IS S (L AR B 30 SCHE . R, R K
A TR T2 T i 12 B D (BE 2 LT ER 3R L SO B
FEHE 2 0 5% (W38 30 70 B 4 B B (A ¢ SCRR, A
SIS G 43 AT B 43 RIS 0 Bt SRV

2

122 E3 ik

2018 4 6 J§ 22—23 H , 60 44 % T H LT i} T iz 3 A
R AL AL 5 E R 5 b 2 3 5 i R I B i % R S
2 fdi Fi iDXA %3 #11X (Luna iDXA , General Electric Compa-
ny, USAD HEAT G 4 i3 Ik . A, 4 ] iDXA 544 il 43
M AR 4K R 2 14 (Encore 2007, Version 11.4, General
Electric Company ,» USAD X 52 180 & & 4 i 4 205 1847 A7 1
Ak o Wi FE b, X320 2 5 S R &L
JEe KT O B IR D7 UL R R R i e AT A, DL 4
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X 53 = AU L] 19 77 30 2 B0 B (%BM , KRR
B A B S A B RE R A 5 %SM, RO H U
BHZAWEBREATE .

123 #EZI*

f§i H Excel 2007 (Microsoft Corporation, Redmond,
Washington, United States) 1 IBM SPSS 17.0 (SPSS Inc.,
Chicago, IL, United States) %5 {4 i 17 48 e v #1437
Fr e Hctis 3 DLISME Ak 22 (M £ SDOYMTE eI, fE
FH B ST B 2 ¢ K5 3 (Individual Sample T-test) A 8] 74 51
(B )Hias) i Z 18 S A4 il oy 1) 22 7, A BRI 3R 07
7247 HT (One-way ANOVA) AN [F] SRR 11 H (A B 38
FEE B R ME ) 32 Bl 5% 2 Ta) S R B3 1R 22 5 . BA P<<0.05
ZRWEE,P<001 AZEFRFHEE. B HBERETE
B G5 T R BT TS Bl G B A R A A HR A TR 1 AR
M 1 Ceffect size, ES) fH Cohen’s d A it H 31 . ESTH
(K PP BR HE N = 0~ 0.2 AN AR TE Y RRE 5 0.2~0.6 /N R,
0.6~ 1.2 FEERLRL, 1.2~2.0 KELRL, >2.0 B KRR (Co-
hen, 1988 ; Hopkins et al.,2009) . AHff 58 o ES B I i 5 A
W1 N
FHMEL - FH(E2

ES/A = (D
1 EIIE BRI

13 mlX A

13,1 & fR K 4K BT oY v & Tk

Fi A 52 WA RT 8 h NG EANAT T &4, B7E MK
A8 h BRI ZLIE B MR LUK 2 3K A N A (S B
SNMR R G0 B, 2R 23 U IR R0 T 46 R
mn o, AR R .

132 B4k a2 i 2

i oy AR TR v, 52 AL T B ST 5 A L

B SR 2 5 T R R 5 Sk R R AL TR X

BITHEN . MR RE R PR O 3, 0 9
T B IR AR A O HIR AL B EE FH
i A = R N A Rl R D E R i 105 SN S S S i
PSS A, ARG R MG K e Ja, WL
3 2 B B AR SR G B L AT G s A

2 ﬁﬁ?%
2.1 A AR T
2.1.1 %$%¢%§

BELE BHHBREFES R T L TE3RMNTY
W BN 194+1.6 % F1200E2.1 %, W7 L & &
E5,

£ 5 5 4 BRI B 4K BT & 45 20 (body mass index,
BMD % fi5 b7 b, 85 50 H 8B W 5 5 72 3 4 A
182.4+5.0 cm.74.8+7.8 kg f122.4+1.9, ¥ 15 H ik BF 15 =5
LT IBE N 169.74£5.4 ¢cm. 60.8+7.1 kg F121.1+
1.6. BIHBRITES S FiEsh i Lk 3 Melr & &
T I H BT L T8 5 (P<0.01),

TEJRE M IIAER b Em RS ES S 27
125 AP SR H IR B4 0 R 3.6 £1.6 SR AT 4.5+
16 4F . I H BT I 55 Z0E ) 01 34 SR 150 H IR R
03w T I H RS i85 i (P<0.05).

212 BF L TFEH R GERLMRER

TE 4 B B & T B s s A e br B (R 2), P50 H LY
BERFEY DR ES THETHBEBS LT3R
(P<0.0D) . TEHIIT%BM Fabrs I, B0 H B 5 5+

BE) R E R %BM 3 m T IH RS LT iEs)
R(P<0.01), T %BM & A% T 0l B B % 21z
B 5 (P<0.05) .

FiE ) R AR K R

*2 BUBHEBREEF . ZFEHRSFEMSMNE R (0, 2020)
Table 2 The Body Composition Testing Results of Male and Female Talent Transferred Cross Country Skiers

S S Vi fig Wi & UK & B E

kg /%BM kg /%BM  /%SM kg /%BM  /%SM kg [%BM  /%SM
B 23 i} (n=30)
4% 748+78 8724220 11.6+2.2 62.77£6.30 84.0%2.2 3274037 44403
ERL 9554142 127408 1.041+0.27 10.9%2.1 8.031+1.20 84.1£2.0 0.48%0.07 5.0%0.3
ARF 34.79+3.71 465+1.4  3.57+1.21 1024+2.9 30.26£3.11 87.1£29 0.96%0.12 2.840.2
T 2534+£2.86 339+1.6 3.18%0.82 125+£2.3 20.89£2.27 82.5+2.1 1.27£0.13 5.0+04
+*Fi&3) R} (n=30)
4% 60.8+7.1" 12.58£2.49™ 20.6£2.5" 45.63+5.01" 75.1+2.4™ 2.59£0.29" 4340.3
R 6.74+1.10" 11.0+£0.7" 1.5440.34™ 22.8+3.1" 4.861+0.82" 72.2£3.0" 0.34£0.05™ 5.0+04
ARF 28.38+3.53" 46.7+1.2  524+1.46™ 18.343.5™ 22.36£2.46™ 79.0+£3.4" 0.78£0.11" 2.84+0.2
TR 21.19£2.49" 349+1.4" 4.97£0.83™ 23.4424™ 1527£1.81" 72.14+2.3" 0.95£0.11™ 4.54+0.4"

E: 5 B FEF R4, P<0.01,* P<0.05.
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TE 4 By Jo 45 3071 s 7 5 5 L 4 B i 7 i R % BM R 4%
IR BE W R R %SM 548 A5 b, 5 T B BT I S 1 ig B
REZEmTEDHBEES S TE3 R/ P<00D). f£
A B J A AT JIL PR o B L 4 B LI T R % BM R 4% BT UL
PR 5 %SM S5 45 b b, 5 T H BT 5 5 g ) B B
i T RS T H B T AT aE B R (P<<0.01)

TE 4> 5 i B 0T 5 %BM « _E i % 5T %SM IR T i
B& B %SM S5 A b BT H M S 57 L Fis3)
M AEREEZER. £ KA E%SM L, 500
HEBEES 0 T7iEa i B3 s TEDHRE RS L 7i8
R (P<0.01).
213 H5HRATAMEREZHR S HRKLLRER

it RIS Y Fiash RAHL (R 3D, B ITH
B S T s 3 A AE 4 5 VLA & AN VLA R &
FEPRROR . B85 & GRS ESME b, BRIKT&
B 0 DAAL P50 H R T i R 5 T ia B S R T
HF ¥ T 55 138 3 01 % B B A S04y (1 ES ME 3 A TR
JE T B /NN X TR R (0~ 0.6)

®3 BUHEHUHBRSZEIRSERNAEERSENRFERS
Eb 8k (Stoggl et al., 2010; Dsteras et al., 2016 ; Carlsson et al., 2014 )
Table 3 The Comparison of Body Composition between Talent Trans-
ferred Cross Country Skiers and World Class Cross Country Skiers

BRFEF  TEAFF BRETF  MARLT ES
(n=30) (n=14) (n=30) (n=13)
23 E/ke
A% 748+7.8 758149 015 608%+7.1 62.5%53 026

ER 9.55+1.42 9724083 0.14 674110 6.6+0.7 0.14
SRF 3479+3.71 35.77+2.43 030 28.38%3.53 29.3£2.9 0.28
T 25342286 25.3542.18 0.00 21.19£2.49 224421 0.51
R W IR & kg

A% 8724220 9441185 034 12.58+£2.49 10.8+2.1 0.75
EAL 1042027 0931022 043 1.54%034 12+03 1.04
FF 3574121 4224123 053 5.24+146 3.7+1.0 1.17
TR 3.18%0.82 3.3940.71 027 4.97+0.83 5.0%1.0 0.00
WL R % /kg

A% 62771630 63.1814.49 0.07 45.63+5.01 49.6+4.5 0.82
AL 8.0311.20 83140.78 026 4.86+0.82 5.1+0.6 0.32
EF 3026+3.11 30.66-2.31 0.14 2236246 24.4+2.6 0.82
TR 20.894227 20.72%1.63 0.08 1527+1.81 16.6+1.7 0.75
BRI E/kg
&% 3274037
bR 0.48+0.07
JEF 0.96+0.12
TR 1.2740.13

3.14+0.28 0.38 2.59+0.29 2.5+0.2 0.34
0.48+0.05 0.00 0.34+0.05 03%£0.1 0.61
0.89+0.10 0.62 0.78+0.11 0.8%+0.1 0.19
1.244+0.13 0.23 0.95+0.11 1.0£0.1 0.47

5 R IR T S L Fig s R B (R 3D, B5 I H
BEEST L FENRELET LR . 2 K& TIA
Joi b AR ELFE 4 B L B JROM K I 107 5T A bR e AE

4

A B RS SRSy ES A b 5 T H B S L Tis
B 53 5 TR T W T T ) AR B R T . B
JUE W3 < 3R B 07 4= B LR 9K F DL PAT R T LR AT b ke
A% R SRR bR 110 ES AH AL T R &5 2R X [R] 98 Bl (0.6~
1.2), HARFEFRAL T304 2 18 BN R FE (0~0.6)
22 RERBRBEF R G Rmo KL R

221 FREKREFRBEZRERFEBE

TE 5 T H BB S 5 ia g b, 2R AT R R R
fitt iz 3 53 [0 5 1 PR VBMI 3 AN JEAS B R T S 4R hr B 3%
TR K IE 3 5 (S A, P<0.05; /K H L BMIL P<
0.01). b4k, J5 8 ME AN B K Bt 55 1 18 3l 53 %7 24 4 e
BEmETET KBS FIE3) 7 (P<0.05) . 7EJFETH I
SR B 3HBEHH B INS S Figs) i LR HMT
5,

15 85 00 H W8 1 5 Lo s gl 5L R, T SRR R K
fEZE A S m A ERES TR P KBE N e<
0.01), Jil J XMt L 112 3 7 1) BMI 38 b 22 3 T K
HI3E 3 1 (P<<0.05) , JRFEME 2112 3 o 1 R & T R 4
PR 5 T I K HE 3 7 (P<<0.05)

FET B 4E RS L 5 R E L BMI AT JE T H 31 45 4F IR 45
fabr i, J5 T AE AN 5 R RIFE I 55 7 L & Fis Bl A 2 () 3k
ARIHBEEESR.

222 AREKIETE B FE R HERR2MRER

W 4 Fion , JR B AE AN R XI R SE ) B2 7E 4 B I % 3
WEE B REE T E B KEEZES R (P<0.01), JH K
R A 12 2 01 10 R T 6 B 3 TR R A IS B Bt (P<
0.05) . 7F & 5T i £ %BM Fe 45 b, 7 28 B F1 R Rz %I A 32
B A B %BM 2 = T s b KIS 3 51 (P<0.01), )
B 3 G AE H AR IR AT %BM |5 5 b K B8 5 8 B 3%
PEZE S o J5 R R SZ B 03I KT %BM i 2 i T R 28 i
B (P<0.05), N %BM N & 2 % T 5 58 it iz 5l 5
(P<<0.05),

FE R 7 B2 & b, R 3R 32 Bl 03 E 4 5 B &% R IR
g b T ERPKEES R ELREEEER. 5L
Fi 32 Bl 3 AE A B S % IR G 10 o B bR T R R K
B3 7 (P<0.05). J5 B RIS E 3l 5 1 4 B A& 2015 JiR
i R E s TR R, R REEER.
5 4% B JI 107 %BM F1% BR 15 i 17 %SM 48 % L, 3 2015 1 H
RIS s R A B E R

TENLP R & b, S 28 M R0 iR I R OE Bl 5L 7E 4 B
RN R =S e A B TR K i B 5
(P<<0.01). J& B RIfEIZ 2 A LE 4R T LA i & b 2 35
TR IZ ) 51 (P<0.05) . JF 38 M 5 J5 7 %I i 32 5 5
EEGNAREMERATINARE LR E®EER.
TE 4 5 LA %BM F1#- 3575 LAl %SM fi 4 b, 3 1 B5 50 H
RIS B g R SRR B EEER.
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F4 AEXRETESFEHRSERSWRERGIT (Fee, 2020)
Table 4 The Test Results of Body Composition between Male Athletes from Different Sports

s 2R E RE o & WK R & TR E

ke /%BM ke /%BM  /%SM ke /%BM  /%SM ke /%BM  /%SM
Je k3 (n=10)
4% 665+52 7.43+£120 11.1+1.2 56.21+4.21 84.5+1.0 2.89+0.27 44403
k. 8.00%0.63 12.0£0.7 0.88%+0.13 11.0+1.3 6.72£0.53 84.0+1.2 0.40%0.04 5.0+04
JEF 31.0542.25 46.7+1.6  2.94+0.60 9.4+1.5 27.28+1.84 87.9+1.4 0.84+0.09 27403
TR 2534%+2.86 342+1.7 2.754+0.56 12.0+1.7 18.88+£2.29 82.8+1.5 1.17£0.12 51+04
JR A (n=10)
2% 772+4.6" 9.02+3.00 11.6+3.2 64.75+2.95" 84.0%3.1 3.4240.13" 44403
R 9.9940.83"  12.940.6™ 1.09%0.31 10.8+2.6 841£0.72" 84.2+2.6 0.49+0.02" 5.0+03
JEF 3533+£2.05" 458409 3.68+1.73 10.3+4.3 30.64+1.49" 86.9+4.3 1.01£0.05" 2.9+0.2
TR 26.70+£2.19" 346+1.4 3.31£0.98 12.3+2.7 22.06+1.43" 82.7£2.5 1.33£0.07" 5.0+04
JR B X AE(n=10)
4% 80.5+53" 9.71£1.49™ 12.1+19 67.35+5.12" 83.6+1.9 3.4940.32" 43402
ERE 10.66+£1.09"  13.2£0.6™ 1.17£0.28" 109422 8.96+0.92" 84.0+2.2 0.54%0.06" 51403
JEF 37.98+2.81"* 47.1£1.3% 4.09£0.79" 10.8+2.2 32.86+2.84™ 86.5+2.3 1.03£0.11™ 2.7£0.2
TR 2653+£1.79™ 33.0+1.4*% 3.4840.74" 13.1£2.6 21.73£1.58™ 81.9+22 1.32£0.13" 5.0+04

E: 5 RPRIE S RAR, ** kT P<0.01,* &7 P<0.05; 5 R EALE 3 R AR, #E = P<0.01,#%& 7 P<0.05, FFl.

FEH TR b B BEE A 5B S it 12 B B3 A 4 B R %
MR E B R TR PR3 7 (P<0.05) .

J5 R R MEIZ B 03 7E B RCE BT R b B TR SR IS B
H(P<0.05). JEFEMELE 5 K RINE IS 2l 0176 4 B B B i &
MEABIRYT iR P EREEER . £4 55 H%BM
RIS H#%SM Febr |, 3 s T H B e % 5 1is
HRAZ R AE RN B EEER.

N s Fion, JRARMEIZ B) 53R 5 B R i 18 B A E 4 5
RERTRFE ERES T EPKEZERP<0.0D.
J Bz I E B 53 7 4 B i R A% IR S B T
J 2% A ROEEREREEES . 1£4F 1T %BM
b DR SR E AN R R I B B L %BM 2 3 e T R
KBz 5 72 (P<0.01), Ji5 f RIREZ 3l (A 1) E K %BM .
TR SR MEIE 5 B (P<<0.05) . 7EH A3 %BM | ,3 41

N —

127

=]

=]

223 FREKRFEFE L TFE3 R & ERLMRER B R RENER
®5 AEXRETE%FEHRSERSWRERGIT (Fue, 2020)
Table 5 The Test Results of Body Composition between Female Athletes from Different Sports
S AHRE Jig s & WP % THRE
kg /%BM /kg /%BM /%SM /kg /%BM /%SM /kg /%BM  /%SM
J7# K #.(n=10)
A% 547459 11.71£2.41 21.2+2.5 40.71+3.71  74.612.4 2.28+0.15 42%£03
ko 5.67£0.67 104403 1.40+0.32 245+32 3.98+0.37 70.5+2.9 0.284+0.02 5.0%+0.5
JEF 2538+2.94 464+1.1 4.84+1.28 18.84+3.3 19.87+1.86 78.5+3.3 0.671+0.04 2.74+0.2
TAL 19.40+238 354+13 4.6810.84 24.0+23 13.87+1.61 71.6+2.2 0.85+0.08 44104
JR 5 (n=10)
A% 627163 12.18+£2.24 19.3+2.1 47.81+£4.41" 76312.0 2.73£0.22" 44+03
b 6.96+£0.83™ 11.1+£04™ 1.51£0.30 21.6£2.8" 5.10+0.62™ 73.4£2.7" 0.35+£0.03" 5.0+0.4
BT 29.52+3.07" 47.1%1.1 4.87+1.23 16.3£2.6 23.81+£1.99™ 80.8+2.5 0.83+0.07" 2.8+£0.2°
TARL 21.65+£2.38" 345+12 4.95+0.94 22.8+3.0 15.70+£1.74 72.6+2.8 1.00£0.117" 46104
JR XA (n=10)
2% 65.0+4.7" 13.85+2.52 21.24+2.7 48.3742.65" 74.5+2.6 2.75+0.21" 42102
Erg 7.584+0.82" 11.7£0.6™ 1.70%+0.35 2234+3.0 5.5040.53" 72.6+2.8 0.381+0.05" 50403
JEF 30.25+2.60" 46.5+1.4 6.01+1.64 19.6£3.9% 23.40+1.29™ 77.6+£3.9% 0.84+0.09" 2.84+0.2
TRL 22.531+1.69" 34.7£1.6 5.2940.64 234+£19 16.25+1.22™ 722+1.8 0.99£0.08" 4403
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TG Wi & b JE SRS B R0 R R R A i B D1 AE
A B R &R R G S S E B TR K IS )
A E B REEZE S SRR R R R M Z 3 A
SR REHRT R SR E PR EREEER. K
i %BM I, 3 415 1 H BT i 5 L is 3 i 2 R B
EEZES . R %SM L, 3 450 H e S LiE s
TATE KB o0 48 b AR B R I H L M 2 S, AR I i
123 50K e B % SM B B m TR 98 i 2 3h i
(P<0.05).

TENVA T & b, TR S8R0 R R B 52 2y 03 A8 4 B %
HEHREMARE EHEF e TR KEEZEE) R (P
0.01). JRIELIEEN 7 5 5 XM 3 A 14 5 LR i =
AR AT UL A & 2 i) 3 0 W 3 P 22 . 7E L %BM
b 3PS H RS £ s R M BRE B
5o ENLA%SM L, SRS 20 0 BB UL A %SM i 2%
TR R K BlE B 51 (P<<0.05) , JRL 3 it iz 3h 5 1 3% T WL
P %SM {2 3 i T R R R GE 3 (2 (P<<0.05) o« FL At R A
b 3HETH BT S L FiEsh R R E R

TEH B R b, JR SRS B 2 A0 R R R i iE B DL AE
A RS S LR TR R K s B R
(P<0.01) . 78 8 %SM L, 5 € Bt iz 3 53 #0981
B %SM I 3 = T R b K B IE 3l 7t (P<<0.05) o £ H Ml R
b b, 3 ST H BT S L Figdh R B R EEE .

3 itig
3.1 ¥R AR TEF R GRm KL R
311 EERFEESTIS

5 TR BT W B s R AR (B T
214437 % , &1 :22.9+3.6 )M L, AHF 5L B T H
RIS 5 FiEd) AP FEREFRA2Y, L T8
3P AR S B AR 42 40 3 % (Hegge et al.;2016) o iX IR
W, R 5 10 H T Tz ) RIEIE F) Re ) 1K R U7 T
A — %€ M2 I8 /1 (BT, 2014a) .

b5t 5T 2R B W T IS Bl 01 T 2 B e Ak EE R
BMI ¥ (57 :183.7+5.6 cm.78.6 6.9 kg . 24.8+1.6; &
T:170.1£4.8 cm.63.7+4.9 kg21.8+ 1.3 A L , #5151 H #k
B F 185 ALE & m AR E IR bR EES (IS (Hegge et al., 2016
Losnegard et al., 2014 ; Sandbakk et al., 2016) , i FH 3% [ i
TH BB T e 3 A B AT S R TGO R e
B) GO — 58 W 2 B, 7% BEAE AR SR AEAT B M 1 25, DA
PAFiE— LT,
312 BF . &K FiEGR S EELMRE RiTH

ARLAE B e AR FA BMI A5 3040, AT DA it 5 10 H B
TSR T LT RZAMNERGHREEERER,
L AE BT U S 0 b AR A [ 1 S R T
Xt PRI R (2R HL, 20200 .

PEIH SIS BT LT iEs) A S IR

6

JULPA 5 2 %BM « %SM % {8 _E 119 &8 25 v 25 5, WAl AT 2
V6 F1) A 1 o A7 AE SB35 AN ) o 2 U0 DR I A TE oK ok
IR 22 Hl e, B2V R 5 00 H BT I S5 53 1 & g B IR
SRS R 5 A oy BB R ZE 5, 3T B0 I 25
T
313 SMEMIME B FE 7 4 KR iR

55 it 5T b B 1 S 5 7028 3 0L B A 4 B o A
bl , 2 T H B 5 s 3 5L LA R R
BBV B & IE AFAE € ¥ 22 B (Stoggl et al., 2010) .
IR E 5 0 H R B T 5 A8 B O AR R R BEAT B X
(B, DL T4 5 CRp sl 2 L JEO LA 5 &K P .

b5 57 T00 28R Y 1 5 A 7 aE B 03 B AR kg B AR A
Ll , 0 1H 5 100 H R B S T 3 5 R R e o
) 2 KT 3B £7 (Dsteras et al., 2016) . 3 [F #5151 H i ¥ 78
LTI E) 5L A 5 R % PR LD T R T R
WELFEsh MM ZEHE. LR ES H 4
TR S RN X IR 5 BA AT RS R R R 1 I R
LFIBH S M RIS T2 3 5 A 1
FEEFETAE . BRI, 2 R B TH BT A F g
Bl A AT B X M AT S ERAR ) BN gR, DLBEAR B A IR
7 I, BT AL A 4 0 5 T R B g
BN EE.
32 RERERBIES R G hmonRE Rt
321 ATREKEFREESRERSEHSITH

AW FE A, T K 5 SR RN 5 R R E B O3 AE A
W RN G5 R T (R BIF 9 45 R U0 B, 7R R T o L T
grrp, JE K U B 01 R F2 A 0 25 A T T RE v T R 3R
Fi R 2 IR 2 Bl B3 (R /N7, 20140) , J5 FRAE & 112 3)
SURTHZ AR R I ZR3E 0T BRI A BR (BR /T, 2006)

JE K 32 B 51 5 DR R 5 R R R S B 5L TE B e
A4 50 BMI 48 A5 b A 45 SR U8, AR AT E A& b
R BN R RIS B SRR R . R E R
IO ZR b, B2 AL 24 AR 4 AS [R] >R U8 150 H 12 3l 51
B R T A 2 W7 B I i Rl

5l TG B 2 3 R F 3 & A AT BMI
AR AR LG, T SR AT R B R 12 Bl A E B 1R B A % TR
b BRI, R K 2 B 5 7E 4R R BMI $R AR 1 %
16 % K (Hegge et al., 2016 ; Losnegard et al., 2014 ; Sandbakk
etal.,2016) . AUk, @ o K B IS 3l 1 78 R SR HEAT T
X 70w SR ANE IR AN TS, LA /M E  BMI S5 45 A5 |
b5t R T B o B B R B
322 ATREKETE B FE R HER2 MR RS

AN TE) SRR T H T3 738 2 B A oy R 2 R
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