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PURPOSE This study was designed to propose a quantitative base training evaluation
method through alpine ski training monitoring using a triaxial accelerometer. METHODS
Twelve Korean alpine ski athletes, six each in France and New Zealand, participated
in this study. Activity data during training and daily living were collected for 7 days via
the Actigraph GT9X. The collected data were downloaded through Actilife Ver 6.13.1.
Energy expenditure was calculated with Freedson (2011), and the resting metabolic rate
was corrected using the Harris & Benedict (1918) formula. Further, the physical activity
intensity classification criteria and METs formula of Freedson (1998) were used to classify
hourly activity intensity. The collected data were organized by date, time, intensity, and
energy expenditure using Microsoft Excel 2016. Differences between weekdays vs.
weekends and skiing vs. physical training were analyzed through a paired sample t-test
using Windows SPSS 23 with a significance level of a=.05. RESULTS First, both groups
showed repetitive on and off high-intensity activities during scheduled ski training
and competition. Second, moderate-intensity activities accounted for an average of
6-10%, and the weekly total time and intensity of MVPA was very high. Finally, the
group from France showed differences in total energy expenditure during weekdays vs.
weekends (p<.05) and the energy expenditure of both ski training and physical training
during weekdays vs. weekends (p<.05). The New Zealand group showed a difference
in total energy consumption during weekdays vs. weekends (p<.05). CONCLUSIONS
A systematic training program based on quantitative training evaluation should be
developed for alpine ski athletes to maintain proper rest and exercise intensity levels.
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Table 1. Characteristic participants

Variables M SD

Age (year) 21.60 1.34

Frarge: g oup Height (cm) 173.20 9.54
Weight (kg) 70.40 14.74

Age (year) 23.00 2.92

New Zzillzag)d group Height (cm) 172.54 6.02
Weight (kg) 72.00 9.46

https://doi.org/10.24985/kjss.2021.32.4.491


https://doi.org/10.24985/kjss.2021.32.4.491

Ski Training Monitoring Using Accelerometer

493

2457

1. Actigraph GT9X

H Ao A ARESE H=7MEEA Actigraph GT9X(Actigraph
Inc., Pensacola, Florida, USA)= d7-80=2 de] EEHI Y=
Actigraph GT3X®l| LED 33 th2 7]7]9te] 3835 =°17] Hsi
Bluetooth® 71%5-% 715 Bd& F7]= 3.5%x3.5%x lem, 54 14
g9 AAZE &4 Frloltt, 13 FHO=Z HA 14Q9] AALE
HEE ST £ dom, F 180Y(@4GB)Y BEE AT 4= St
28 A= 4 HH0) gt &5, 5, EF, sHA F Add
HE, 51 —}% Z9(clip), ¥4 WME(elastic
band)E' OIQOM AH% A4 2ol 283 4 Sth(Actigraph,
2021a). GTIXOIA R EH= AASE FEH= X, Y, ZF52=&
FEEY 8 JBE VM= VX '+ Y+ 279 T4 5
Vector Magnitude(VM)Z £% & 4 ItH(Santos-Lozano, et
al., 2013). 58L& 91 A8 A= gl 9 £40l= Actilife
Z2PL o] &3t GTIXE Actilife Z2IHE E3| AFE}
B713AA A 7P EE AFs] 8 gt 71719 RS
3 2= glom, =4o] 2aH T A= ActiLifer A BAsAY
S YARE 2L dol tofst AEAfeo] &8 & ok 2
AtollAl = gAY 95517 Fiol 2ot AHE APt om

AHERE GTIX 71715731} 2H8- 1A= (Table 2)2t Ztt.

2. A &H[F AHE

271AFEY 49 93 S5 YA LHFE AHESH]
gt 342 (Formula 1), (Formula 2)°F Zth. WA FA AL
(Resting Metabolic Rate: RMR)}S thAAE9] 7|2 ﬂ_”i_?l A%,
A%, Hol, 383} Harris?} Benedict(1918) (Formula 1) &-8&5}t]
AFE5IA T (Jagim, et al., 2018). A=7F&E A GTIXONA - =

oA At A2 gAY A §E JEY TP VMR
Freedson(2011) (Formula 2)& &-83}o] A&3lAtHActigraph,
2021b).

(Formula 1) Harris & Benedict (1918) Resting Metabolic Rate

Male: 66.47 +(13.75 x Weight) + (5 x Height) - (6.76 x Age)
Female: 655.1 + (9.563 x Weight) + (1.850 x Height) - (4.676 x Age)
(Formula 2) Freedson (2011) Energy Expenditure

=0.001064 x VM + 0.087512 x (Weight) - 5.500229

Table 2. Measure instrument
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STHAR FEEH 2] VMER 7|52 (Table 3)3F .
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{Formula 3)3} Zt}.

(Formula 3) Freedson (1998) METs = 1.439008 + (0.000795 x VM)
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APHt, 714 T5 I, dd gl &7 "V\‘:«l AL
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LAyl Edolu Al A A5 9 ‘ﬁ(worm up)i ofyet
Ag Aol =2et A9 AEA v S22 1ol HZ5kA AlA <)

Table 3. Freedson (1998) physical activity intensity cut points

Actigraph GT9X (Actigraph, CL, USA)

Intensity classification VM cut points

3-Axis accelerometer Worn location

Left Right

a

Sedentary 0-99
Light 100 — 1951
Moderate 1952 — 5724
Vigorous 5725 — 9498

Very vigorous 9499 —

kjss.sports.re.kr

*VM: Vector Magnitude
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Table 4. Characteristic of ski training site

S EAE FiEoto] AYE A
A8y & Exrt gepAy ol AeE9] AgsE9 Ao,
A, B4 o5 59 WAL @A "k (Lukasek, et al., 2016;
Neumayr, et al., 2003: Silva, et al., 2017).
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Les duex alps 3600 (Auvergne-Rhéne-Alpes, France)

Base area 1300m Base area 1670m
Highest lifted point 3596m Highest lifted point 1860m
Transportation Use gondola from lodging Transportation Use vehicle from lodging (40 min)

Table 5. Ski training classification

Freeski Short pole

Slalom (SL) Giant Slalom (GS)
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A4 PHoE FU ES FYstel Aol BEIAGT. FA  BACT, AY) L APBBIA BE A8 5 UL sk 23
718 G £ Wl wet &5 & 5 e £1 AIE 717t &9t AAEE BUE &S oA UA FEE AHo]
52 @ AHSEon o2 V20T ASEAS B ZHY Y Ay o] SPste] rE A2 glo] A 2ol
A12% 85 9 Yelsisch A > A== ShAr
A7A 2. Z4A= 3l
4ol £8H o|F g4H GTIXE Actilife Ver 6.13.1
1. 33 43 DZEIHS B9 AFEL ISt &4 713 et =" NE
gl A7) AE9 £ BYEHPE Adsty] s Aes =9 &35 RS ZUsigiet. ol A7 8°FF7](epoch length)=
AZASONA AAEE U 43 54 Wl D g WHS 120 AFsle] 1Y 2447 F 1440808 TEY FUL TP
WS A o] 59 YALE TOsigitt. o] & FAVVE 799 O AAEs AEE FYstact. FE A= X, Y, Z
g3 o] EAN AL FEA AL, A5E0] A7 59 FTA VML olALNFS BF R Ao
AT ¢ UAEE 299 A S-S JPstdch AP 58287 Freedson(2011) (Actigraph, 2021b) &4< &3 4=&9
Aot At BE S0 S nAA] P ZACE wdsio] 2 ol 2| 4|2 Harris Benedict(1918)2 AAtd A=E9] 7§
249 B9 29 B5 YRS Systct FAYAREo 2 BAstTh. 183 Freedson(1998) (Actigraph,
=73 702 £EA HE TgA 20179 079 18Y€~27Y, 20210)9] cut points Z-&3to] AIZHE &59 FrE ERF6HL,
FAHNEE 20174¢ 08€¥ 079~89 15¢ B9 APstH o Freedson(1998) (Actigraph, 2021d) 3412 E3f A7kt & &50
FERAS AN gstel ZHAR F UL BYE F 799 METsS AEShoin.
A28 % AR A7) BE9h ol AT Eof W
Zojs A9 &4 717t Bt 9 W8S Ast] 7HEEA 9 A=A 2
SR 40 Fasttt. £ U89 e AxA 9 A5
FHAA A GRS ol &) At £ V152 AF E 2 AFolAE Actilife ZEIZ Fof tiFAHe] AAZS JEE
T= AIRME 8 ol 57 713t F TS EolARH(d]: HiF], Windows Excel Tt & Hslo] o2& -2 S Window Excel
FVgetsta Qg BHAA ol BE 7|58 4 RS stol 2R 20168 BEItel WA, A7k A, oAl wet Hfshaint.
=4l 25kt g AAEE A== Windows SPSS 23& &-835t0] 54 24
=4 71719 A BZ olA GTIXE Actilife Ver 6.13.1 sleich 239 49, A712AT APEH S99 oy x| AH]F}
nLE 9 o]&sto] HFE L} SISkt A%, AF, vol, IF, g5 Z=d A EA4L &elstr] st VesAE
218 9AS dgsigon FusdFl(ample rate)s 30Hz2  AXSGOH, 5503 A7) A Ba gl mE o] Aol
ARSI GTIXE 5 ol Fio 52 S &4 s THRE r-testE SESIUT. olnf] §-o5F a=.05% A5
o]&3to] #-8&3¢ 2 (Shiroma et al., 2016), & 7¥ 5
Table 6. Example of training record organization
S FFTE FEUHE FRA
FLL A -6.3, % -6.1, 31 -6.9 8:00 - 8:30 Y ¥ AACIHEF
oA A& GS* gate QI Afch 24m, 3l 25m 8:30 —9:00 L A7]
9 Aol E 4: 2574 249 9:00 - 12:30 Al°|E EAG0E F4)
12min run/ergo 2000m (80°90%)
oRea A4eH Core strength (slide & oblique) 15:30 — 18:00
Function training
w2k 432, 5-3.7, 527 8:00 - 8:30 ¥ ¥ AA0|F LS
oA AT GS* gate  UEH: AT 24m, 31 25m 8:30 — 9:00 =& A7
s Aol E 4 2574 23€ 9:00 - 12:30 Al°|E EAG0E F4)
os A5 Stabil%ty & rr?obility : : : 15:30 - 18:00
Function training (ski motion drills)
=2k 4 -7.6,% -7.6,5-7.3 8:00 - 8:30 ¥ ¥ AAo|FEF
oA AAE ™ GS* gate Qle|H: Ayt 24m, 3Fet 25m 8:30 — 9:00 =g A7|
. A°|E &= 2570 239 9:00 —12:30 Al°|E EAB0E F4))
N Hd AYAd 4 315, F4
LA MEeE, AdAd ME B3 4 Fekes 15:30 — 18:00
e 2EHA
*GS: Giant Slalom
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ri fr
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Les Duex Alps, France

Type of training Training contents Training time
Mon AM Freeski Freeski, basic ski skill training 08:00 (on board gondola), 08:40 — 10:30
PM  Individual fitness training Individual fitness training or rest 14:30 - 17:30
AM Ski training: Short pole Short pole: 37 turn 08:00 (on board gondola), 08:40 — 10:20
Tue Freeski Freeski, basic ski skill training 10:30 — 11:30
PM Individual fitness training Interval, balance, ski posture 14:30 — 17:30
AM Freeski Freeski, basic ski skill training 08:00 (on board gondola), 08:40 — 10:30
Wed Gate training Slalom (SL), Giant Slalom (GS) SL: 11:00 — 11:30, GS: 11:30 — 12:30
PM Individual fitness training Interval, balance, ski posture 14:30 — 17:30
Thu AM Day off Day off Day off
PM  Individual fitness training Interval, balance, ski posture 14:30 - 17:30
Fri AM Freeski Freeski, basic ski skill training 08:00 (on board gondola), 08:40 — 11:00
PM  Individual fitness training Interval, balance, ski posture 14:30 — 17:30
Sat AM Ski training: Short pole Short pole: 37 turn 08:00 (on board gondola), 08:40 — 12:00
PM Individual fitness training Interval, balance, ski posture 14:30 — 17:30
Sun AM Ski training: Slalom Slalom: 37 turn 08:00 (on board gondola), 08:40 — 11:00
PM Selective training time Individual fitness training or rest 14:30 - 17:30
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Fig. 1. Daily intensity patterns (France group) (METs)
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Table 8. Daily training intensity (France group) (METs) THA ZH A E SEA7E
M Mo M P SARES! ot 12 09 5 Je
AR S RE RS 19 14408 F A 25 4=
Ski 1.45 4.05 2.03 0.48 o A N °
Mon ' Azt 2 B8-S A3t A3 (Table 9, (Figure 2)} Zth. &5
Fitness 1.44 5.59 2.41 1.15 Ze B = _;'a__;g_ Zuto] L2 9lo] 299 790.50+81.06min/
Tue Ski 1.50 6.67 235 0.07 day(54.9%)%€ 42 969.17+116.48min/day(67.3%) & e
Fitness 1.44 4.87 2.55 0.05 FHAE Z}S ‘Sedentary’ 7t 7P £ BHlES AASHL
Ski 1.46 5.76 2.31 0.07 2121‘9.‘351, ?—-1.9_% 367.67195.14m1n/day(25.5%)~§.&‘£
Wed ; 0 Ho ~
Fitness 144 643 258 005 SLOZJ 4;}28;“;‘&‘/?; %)94] Hi ]iili;i}s 2.9METs<]
t o Lo} o :
Dayoff 144 3.36 1.81 0.07 e B e .
Thu - 3METs o[49] 5 1% 59| 3% 3~5.9METs9] ‘Moderate'+=
Fitmess 144 322 205 003 2129l0] 83.83+35.02min/day(5.8%)2 7V W1, Hado]
Fri Ski 1.44 4.15 2.18 0.52 141.17429.19(9.8%)2. 2 714 =4 eyttt 6METs ©]4t
Fitness 1.44 8.40 3.09 1.26 IAE 852 4 90] 3.33+4.04min/day(0.2%)= 7 @3t
Ski 1.46 751 271 111 $tQ 9o 31£8.60min/day2.2%)& 7F =94th 5 &5 4= 5
Sat = = = =2 A =2z =
Fitness 144 5.68 247 0.98 A= CVIMVPAS] B AR § A dHEE 25 3%
. A|7E2 836. 67m1r1/week T F IHT 52 3259.72METs/
Ski 1.45 6.39 2.55 0.77 = 1o ] -
Sun ' week‘}&&‘l] F%5 & 10T AR 135.17min/week, & 1%
Table 9. Mean daily time spent on different activity intensity (France group) (min)
Mon Tue Wed Thu Fri Sat Sun
M+ SD % M=+ SD % M+ SD % M+ SD % M+ SD % M+ SD % M=+ SD %
Sleep and 820.17 818.17 967.33 831.00 790.50 795.17 969.17
sedentary 11834 >0 13787 08 iazso 72 sorgn 37T igios 0 ia718 3% si164g O3
. 467.83 467.00 378.00 446.83 489.00 502.00 367.67
Light g1 329 ssie1 324 foea 293 sgiza 310 sgiso 340 L4908 30 iosgg 29
136.00 123.83 93.00 141.17 132.50 126.33 83.83
Moderate %547 94 gusq 80 Lagys 05 iogq0 98 303 92 3o 88 L350 58
. 16.00 31.00 3.33 21.00 28.00 16.50 19.33
Vigorous L ca9 M ige0 22 s40s 0% s B samr 10 siges Mosgesm 1P
Weekly total Moderate time (min/week) 836.67 Weekly total Moderate METs (METs/week) 3259.72
Weekly total Vigorous time (min/week) 135.17 Weekly total Vigorous METs (METs/week) 1092.05

Sat

5un

Fig. 2. Mean daily time spent on different activity intensity (France group) (min)
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o o5t _H‘,_JE] 7é‘_4- *E’ﬂ% &tO"O} Sedentary 9 H]EO] 7]"3’
‘Moderate’, ‘Vigorous 9] <A1t}
o|F FAL ol E%‘_ °E4 1ﬂ—&°ﬂ weh dEE tha Zol7t
ASAAIGE OF 6~10% 9] 1 &S AAFL Yglor 5T § BF
A2} A= vl = A VR

meA TSR YA 28]%F Ho]

(Table 10y Z&gA 4 oA AH|FS Het 202 dd
oA AH]FFE @[ A7|EH % AAFZol e Eokal 28 Yol
2295.13+301.32kcal2 74 Wokal E 8 Yo| 2797.46+289.66kcal 2
7 A debgth 27159 A oy anEe 3, g3ld
282 37 AYFE $2Yo] 404.03+58.5%calE 71 WY BA
+Z U AAT E290] 685.55+87.01kcalZ 7FF &9k

Al oA aHFE Q70 A7|EHE o1A] gk }1%101
135.68kcal2 7Fg &=9kom, 34 Ao|E S 3t da Yo
64.48kcal 2 7H WA UrEb T
H712E 5 ollu A 4H]%S] Afol= (Table 11)3} Zth.
F5o FL 99 F AUALHF Aolg AWEY FF B
2574.20+254. 16kca S Bt 2737.58£255. 311<ca10ﬂ o
p=.009% UEIY EAH o0& o3t afo]7} Yelyttr F7F A71E3
oA An|FY Aol FF A7|EH B 509.88+41.55kcal,
Fo £271E59d BF 663.84+76.68kcalZ YEFFOH p=.002%
BAHORE {43 ol7t AU 2 AFEHY AL F5 B

JHJ

e

1.

FARE 27 AAEH 2 (Table 12)9 2t 74
20| moke 29 Y

e 59 218 ey b B2 S 59, N
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el AgE WA aHste] A4 &9 9
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(Table 12)9] &Aool we}t Yept= A7]- A3 I &5 H
EXL (Table 13) &5 Ax el #sh= (Figure 3¢ 2o
AR =4 A7k F¢ ZH‘:'L A 717 Foll A719F A EH,

510.03476.45kcal, % AZEH Hat 411.90+53.20kcalo] 3o H 3], FAY FESA WE 2 E5 dE s BF IT 4 Aok
p=.0198 BAACE {3t Zpo]7} AUt YB3 AAl | 27180 APH 4, E, 01301,] 735 & 1.44~Ff 8.68METs
27|19 YA AH|FL B 553.87+46.06kcal, AZHEH] o9 &5 FEE et on, 3o et 897 Ha9E
o A AH]FFL 481.99+62.90kcal @2 p=.08A4] F-Ju|gt X}o]= 1.44 ~8.26METs9 &5 ZL& Bt Ao A7,
£ Aow BAEgt, sl 271 Al Uhebhe T 7l e wiske Zhsel A
Table 10. Daily energy expenditure (France group) (kcal) Table 11. Difference of energy expenditure (France group) (kcal)
Energy expenditure M SD t ' p
Dail | ki traini Fi ini
aily tota Ski training 1tness training Weckday total 257420 254.16
M SD M SD M SD

Mon 2674.72 292.12 58942 79.86 49255 172.35

Tue 2766.04 222.65 56391 3596 530.72  66.25

Wed 2295.13 301.32 404.02 5859 37272 169.85

Thu 2699.94 33041 521.86 3993 671.90 135.68

Fri  2435.17 307.05 47020 162.88 48223 170.28

-4.106 5 .009

Weekend total 2737.58 255.31

Weekday ski training ~ 509.88  41.55

-6.057 5 .002
Weekend fitness training  663.84  76.68

Weekday ski training ~ 510.03  76.45

338 5 .019
Weekend fitness training 411.90  53.20

Sat 2797.46 289.66 685.55 87.01 480.70  61.22

Ski training 553.87  46.06
2186 5 .080

Sun 2677.71 285.01 642.13 6991 343.09 64.48

Fitness training 481.99  62.90
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Table 12. Weekly training contents (New Zealand group)

Table 13. Daily training intensity (New Zealand group) (METs)
Min Max M SD
Ski 1.44 7.30 2.68 1.36
Mon

Fitness 1.46 5.75 2.38 0.72

Day off 1.44 2.29 1.61 0.18

Tue
Fithess 144 461 235 094
Wed Ski 144 826 221  0.07
(comp’)  Fitness 144 656  2.67 0.5
Thu Ski 144 578 221 082

(comp’)  Fitness 1.45 5.20 2.10 0.64

Day off 1.44 2.33 1.52 0.13

Fri
Fitness 1.44 5.12 1.99 0.69
Ski 1.44 8.68 2.55 1.16

Sat
Fitness 1.44 6.70 2.27 1.15
Ski 1.44 3.24 1.64 0.33

Sun

Fitness 1.44 7.86 1.95 0.98

*comp: cononet peak competition

Cardrona, New Zealand

Type of training Training contents Training time

AM Gate training Slalom (SL): 55 turn 07:30 departed from lodging (use vehicle) — 12:00
Mon

PM Fitness training Fitness and weight training ~ 15:00 — 17:00

AM Day off Day off Day off
Tue

PM Fitness training Fitness and weight training ~ 15:00 — 17:00

AM Cononet peak competition: Cononet peak competition: ~ 06:00 departed from lodging (use vehicle)
Wed canceled (bad weather) canceled (bad weather) 8:00 — Freeski

PM Fitness training Fitness and weight training  15:00 — 17:00

Cononet peak competition Cononet peak competition:  Qualifier: 8:00 —
AM .
Slalom Slalom Final: 12:30 —

Thu

PM Fitness training Fitness and weight training ~ 15:00 — 17:00

AM Day off Day off Day off
Fri

PM Fitness training Fitness and weight training ~ 15:00 — 17:00

AM Gate training Slalom (SL): 55 turn 07:30 departed from lodging (use vehicle) — 12:00
Sat

PM Fitness training Fitness and weight training  15:00 — 17:00

AM Freeski Freeski 12:00 —
Sun

PM Fitness training Fitness and weight training ~ 15:00 — 17:00
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Fig. 3. Daily intensity patterns (New Zealand group) (METs)
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W2 ugg B on Qo] 498.4+138.6min/day(34.6%) 22
AL w4t SFE o] E59 B9 3~5.9METs? ‘Moderate’
Hgo

Q]

&2 92YU0| 130.40+39.95min/day(9.1%) 2.2 7 &=3koH
A Qo] 47.6+£16.29min/day(3.3%)2.2 71 E2 H| &S
A3 A AEE 6METs ©]4F ‘Vigorous = YEE 7 32 v -2
Ho|1 QlgiEd E3] F990] 2.5+2.12min/day(0.2%)Z AL
2O Hlg Heon £990| 48.2+6.06min/day(3.3%) 2 & 7H&
A vetgth. 5 €5 BE § L o FMVPA) 5 A E
% Jrt 75 F4% A7 596min/week FF & AT 5
2262.59METs/weeko]| o 5 & 1% A7 122.95m1n/
week, & 174 E T5L2 995.67METs/week® WEFLTE.

FAHE TAHY A &3 7|17 F W3] D8 71 Ask=E QLS
4, EQYURt B4H0 R AYH HE Asloty i3] Ml

% A AHFS 5] o]F F8Uo] 2089.32+269.42KcalZ
71 Wokal, i8] 194 28.Yo] 2674.07 +164.84kcal 2 71 &7
ettt 27123 Al YA AHFS 3H AlE TS HAIS
2 a9o] 680.30+29.08kcal2 71 worow, 7|4tetstz <lF]

Table 15. Daily energy expenditure (New Zealand group) (kcal)
Energy expenditure
Daily total Ski training Fitness training

M SD M SD

M SD

Mon 2666.88 318.28 680.30  29.08

450.01 199.16

Tue 2291.53 242.07 33645 33.55

468.65 172.93

3l 2990 AL 9=z 27t dFo] Lo} 52 UQ o] Wed 2674.07 164.84 530.36 103.13 55895 40.16
‘Sedentary' @} ‘Light’ &5-9] B|&o0] u-$- =3ttt Thu 246934 172.62 531.04 66.54 36546 56.51
gue Bellgh o Fri  2089.31 269.42 307.58 2639 36249 26.58
AHE AT o[ | R &H|FF Z}o
e Eiadele 1 el Sat  2592.19 193.39 64047 39.89 446.06 68.02
wAAT AT A o] A AHZL (Table 15)9} 2}, A Sun 2093.94 15428 346.75 1437 31234 24.11
Table 14. Mean daily time spent on different activity intensity (New Zealand group) (min)
Mon Tue Wed Thu Fri Sat Sun
M=+ SD % M=+ SD % M+ SD % M+ SD % M+ SD % M=+ SD % M=+ SD %
Sleep and 829.00 1069.80 915.8 833.6 1050.6 880.4 1057.4
sedentary  £6292 >0 110073 743 117024 0 17223 370 iq0s0 B0 s7643 OM1 pinges P
. 463.80 283.80 399 498.4 3394 416.8 3294
Light 4137 322 Sgg16 197 s1a610 277 z13860 340 sesno 230 17507 B0 Liiaz 220
130.40 67.80 77 99.4 49 124.8 47.6
Moderate 595 91 5117 47 s3so1 33 i3sos 0 Lisos 3 sa0aa 8T iie29 33
. 16.80 23.25 48.2 8.6 2.5 18 5.6
Vigorous o597 120 Liise 10 se0s 33 w3z 00 o 020 Lge 13 Ly 04
Weekly total Moderate time (min/week) 596.00 Weekly total Moderate METs (METs/week) 2262.59
Weekly total Vigorous time (min/week) 122.95 Weekly total Vigorous METs (METs/week) 995.67

Wed

Thu

Sat

800 1000 1200

H Sedentary MHLight B Modrate M Vigorous

Fig. 4. Mean daily time spent on different activity intensity (New Zealand group) (min)
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Table 16. Difference of energy expenditure (New Zealand group) (kcal)

M sD t dar P
Weekday total 2438.23 169.05
4033 5 016
Weekend total 2343.07 162.20
Sl‘g’ if;‘ril‘l’g 47715 26.66
Woeken dg 1351 5 248
fitness training 493.61 2338
S]‘g’ ?ﬁ?ﬁ 44111 4682
Woekon dg 2632 5 058
fitness training 379.20 33.86
Ski training ~ 481.85  22.63
2546 4 064

Fitness training 423.42  36.44

sl
Rl
=
n19

o
i
N
B
I
o
fo fo
4 2

o] 346.75+14.37kcalZ 714 @Skt
Q0] 558.95+40.16kcalZ 7} &2
0] 312.34+24.11kcalZ 7V 23Xt
FEI Y, AV1EEG AEEA AUA
I}= (Table 163 Zt}. %, F49 F
Wt 2438.23+£169.05kcalo] o™,
.07+162.20kcal, p=.0162.2 AR
A Aol & AMEY FF A7 &9
Bt 477.15+26.66kcal, FL A7)
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A= FE7F R 0 2 o] Ro|A 1 QI A, FAE oY E5-2 9 Y-8l weh YR tha Zpol7} UAAA|TE
6~10% W9 Hl&-S AAHLL il o 9 & 4% ol 5 Al ZFert uhe- =0t AR, W80l wt
s 35349 F NUALEF(P05), 5 52 A7|AE05)T AHEA(PC05)2] ovx]4H]=Fe] 2fo]7t
AR, FHHEE F5-5LY F AUA LH|FA] Aol 7} R THp<.05).

[2E] HFH 542 58 U7 23E Z8oto] A4 74 € &5 AT g AT & e 41l A7 ASES

[e]

Slet AAA T LIRS AL Baio] Y Ao At

7801
el A7), HEAEEA, T B
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