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每日一萬步，健康有保固

https://www.chinatimes.com/realtimen
ews/20190301001953-260405?chdtv

（國健局，2002）

http://www.slnsin.url.tw/ban-shi-
cu/gang-shan/hor-ti-shomin.htm

一碗白飯，要運動多久？

http://www.etnet.com.hk/www/tc/diva/beauty/gloriatsang/30063

教育部的體適能計畫

FITT



American College of Sports Medicine

Garber CE, et al. (2011). Med Sci Sports 
Exerc;43(7):1334-59.

FITT

American College of Sports Medicine

訓練變項

 Frequency
 Intensity

 LT (lactate threshold)
 VT (ventilatory threshold)
 GET (gas exchange 

threshold)
 RCP (respiratory 

compensation point)
 CP (critical power)

 Time/Duration
 Type

Jones AM, et al. Med Sci Sports Exerc. 2011;43(11):2046-62.

LT1/VT1 LT2/VT2

無氧閾值

 LT1/VT1: 1-3 hrs
 LT2/VT2: 30 min-2 hrs
 LSD (long slow-distance)

LT1/VT1
65%HRmax

LT2/VT2/RCP
90%HRmax

Sharkey & Gaskill. (2006). Sport Physiology for Coaches.



臨界負荷（Critical Power）
 CP of a muscle (or muscular group) as “the maximum rate 

(of work) that it can keep up for a very long time without 
fatigue.” (Monod & Scherrer, 1965)

 CP: oxidative function
 W’: PCr stores, finite anaerobic energy sources

Jones AM, et al. Med Sci Sports Exerc. 2010;42(10):1876-90.

Dekerle J., et al. Science & Sports. 2008;23:231–8.

Critical Power

 High-intensity 
constant 
power exercise 
bouts
 2-15 min
 3-5 bouts

 Critical 
Swimming 
Speed (CSS)

Critical Power

 All-out exercise at 
100%VO2max
 exhaustion at 3-5 min 

 P = CP + Wˊ 1/t
→ P = CP + 0  1/t 
→ P = CP

Williams CA, et al. 2005;30(2):157-71.

(Burnley et al., 2006)

3-min All-out Test
 2 visits
 Incremental exercise test

 GET and VO2max

 3-min all-out test
 GET + 50% (VO2max − 

GET)
 3 min unloaded cycling
 3 min sprint
 EP (end-test power): avg. 

power at final 30-s 

Burnley M, et al. Med Sci Sports Exerc. 2006;38(11):1995-2003.

EP



3-min All-out Test

Vanhatalo A, et al. Med Sci Sports Exerc. 2007;39(3):548-55.

3-min All-out Test

Vanhatalo A, et al. Med Sci Sports Exerc. 2007;39(3):548-55.

Exercise modes of 3MT

Burnley et al. 2006; Vanhatlo et al., 2007 Cheng CF, et al. Eur J Appl Physiol. 
2012;112(4):1251-60.

Fukuda DH, et al. Physiol Meas. 
2014;35(1):31-43. Flueck JL, et al. Int J Sports Med. 

2015;36(10):809-13.

Exercise modes of 3MT

 50 m swimming pool
 Time every 25 m
 Critical Speed (CS)

 Avg. speed at final 30-s

Kalva-Filho CA, et al. J Strength Cond 
Res. 2015;29(1):238-45.

Tsai MC, & Thomas SG. Int J Sports 
Physiol Perform. 2017;12(1):27-35.



Exercise modes of 3MT

 Outdoor 400 m track
 GPS wrist watch 

(Forerunner Model 305, 
Garmin, Taiwan)

 Accelerometer
(RS800CX, Polar Electro 
Inc., NY, USA)

 Avg. speed at final 20-s Gama MCT, et al. PLoS One. 
2018;13(2):e0192552.

Pettitt RW, et al. Int J Sports Med. 
2012;33(6):426-31.

Broxterman RM, et al. Respir Physiol 
Neurobiol. 2013;185(2):380-5.

3MT for Rowing

 18 rowers
 3-min unload
 3-min all-out with 

maximal damper 
setting (10 was 
used)

Unload 3MT

Cheng CF, et al. Eur J Appl Physiol. 2012;112(4):1251-60.

3MT for Rowing

Cheng CF, et al. Eur J Appl Physiol. 2012;112(4):1251-60.

3MT for Running
 12 male sprinters
 GXT in Lab (22.0°C ± 0.5°C)
 Outdoor track (34.5°C ± 0.8°C)

(Pettitt RW, et al., 2012) Kuo YH, et al. Res Sports Med. 2017;25(4):470-9.



Caffeine and 3MT

 15 basketball players
 Caffeine (6 mg/kg)
 Placebo

Cheng CF, et al. Eur J Appl Physiol. 2016;116(9):1693-702.

Visits for 3MT

APP?

American College of Sports Medicine 運動自覺強度（RPE）



運動自覺強度：Talk test 高強度間歇訓練（HIIT）

 7-min workout
 Tabata

Brent, K. & Chris, K. (2013). ACSM’s Health & Fitness Journal, 17(3), 8-13.

HIIT and Adaptations

Laursen PB. (2010). Scand J Med Sci Sports, 20, Suppl 2:1-10.

HIIT & Rowing
 Rowers
 SIT (n = 8)
 ET (n =8)

Cheng, C. F., et al. (2014). 19th Annual Congress of 
the European College of Sport Science, VU 
University Amsterdam, Amsterdam, Netherlands.



HIIT & Rowing

+4.6%

Lee, C. L., et al. (2017). Med Sci Sports Exerc, 49(1), 86-95.

HIIT and Aerobic Capacity

Lee, C. L., et al. (2017). Med Sci Sports Exerc, 49(1), 86-95.

HIIT and Body Fat 

Lee, C. L., et al. (2017). Med Sci Sports Exerc, 49(1), 86-95.



Lee, C. L., et al. (2018). Med Sci Sports Exerc, 50(8), 1687-1696. 

 HIIE (10 x 60-s sprint, 85%VO2max, 120-s interval)
 MICE (65%VO2max, 50-min)
 CON

HIIT and Lipid Metabolism

HIIT with body weight High-Intensity Circuit Training

郭育瑄等（2019）。大專體育學刊，21（1），72-83。



High-Intensity Circuit Training

Summary

 中等強度
 激烈強度

 強度？？

感謝聆聽！
敬請指教！

運動表現實驗室
Sports Performance Lab


