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Why is this 
important 
to us?

Good Skiing1.



Why is this 
important 
to our clients?

Efficiency2.



What variables 
make us more 
or less efficient?

Variables3.



How do we 
describe

“good skiing”?



I know it when I see it.
United States Supreme Court Justice

Potter Stewart, 1964



What do our clients mean when 
they say:

“I want to ski better!”



Maybe they can’t describe “good skiing, 
but they have goals...

Keep up with their friends

Ski a black diamond

Be safe

Have energy to ski the whole day
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What is our clientèle really like?







1965 2010

Average weight (lbs) 136 154

Difference in cals burned/day +63-225



Sharing a 

Fixed Grip 

Chair

in 1970



2022

Making new friends



Fixed Grip Chairlift
500 feet/minute
5.6 mph
9 kph
2.54 m/s

Detachable Chairlift
1000 feet/minute
11.3 mph
18 kph
5.08 m/s
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Gondola
1200 feet/minute
13.5 mph
21.7 kph
6.03 m/s

Gondola 3 cable
1500 feet/minute
17.0 mph
27.4 kph
7.6 m/s
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What do we know so far?

We are heavier

Less fitness

We get less rest between runs



This is not a 

pretty 

picture



“Good skiing”?...

✓ Intent

✓ Accurate

✓ Smooth

✓ Seamless

✓ Consistent

✓ Efficient



Why is this 
important 
to our clients?

Efficiency2.





mpg or m/g 
or how many miles

did one gallon of gasoline take you?



Nitromethane Dragster: .02 MPG



2018 Hyundai Ioniq: 58 MPG Combined

2900 x ↑ mpg

60,000 x ↓ $



Replace gasoline with    
calories



Watching a 60 second
commercial burns 3 calories.

Skiing a 60 second
run burns 30 calories.



We need a strategy to describe, analyze, and/or measure: 
“good skiing” 



Conventional Ski (50m) Shaped Ski (20m)

Turns/Run 112.0 (28.8) 112.5 (33.6)
Balance pre (KAT) 1043.3 (346) 1080.6 (273)
Balance post (KAT) 995.6 (317) 918.8 (218)
Lactate (mM/L) 2.7 (1.1) 2.8 (0.8)
RPE (Borg) 13.4 (1.5) 12.2 (1.5)
Peak Force (% decline) 5.1 (9.7) 6.8 (9.2)
Time to Failure (%) 29.4 (24.0) 23.0 (16.7)

PHYSIOLOGICAL RESPONSES TO SKIING ON SHAPED AND CONVENTIONAL SKIS
MEDICINE & SCIENCE IN SPORTS & EXERCISE, 34(5) 2003.
Bacharach, Seifert, Kipp, von Duvillard & Subudhi.

All non-significant!



Groomed > Powder

Narrow > Wide

Groomed > Powder

Wide > Narrow







What do we know so far?
Ski side cut doesn’t make a difference

Ski width doesn’t make a difference

Snow can make a difference

Turn type can make a difference





After carving we return to beautiful skiing

Less edge, less power and speed, but more 
enjoyment and aesthetics on the slopes: 
The ski schools propagate beautiful skiing 
to increase retention.



• Heart rate
• Breathing depth & rate
• RPE
• Lactate
• Joint angle
• Joint range-of-motion
• Joint movement 

How can we evaluate efficiency?
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✓ Turn on flexion
✓ Retraction turn
✓ Suck-switch
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Y [m]

Z [m]

X [m]

CAM 1

CAM 2

CAM 3

CAM 4

We ski in 3d “global” space

XY

Z





Why could 

this be 

inefficient?



Why could 

this be 

inefficient? ✓ Skeletal alignment
✓ Muscle length-

tension relationship
✓ Isometric tension
✓ Muscle-pump



Skeletal alignment
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Muscle length-tension relationship
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Muscle 
Pump



✓ Skeletal alignment
✓ Muscle length-

tension relationship
✓ Isometric tension
✓ Muscle-pump



EXTENSION FLEXION



Hypothesis: 

There will be a 
physiologic 

difference between 
the extension and 

flexion transitions in 
muscle activity along 
with blood volume, 
oxygenation levels, 

and RPE.



Methods:

•24 Elite ski instructors
•2 runs in a stubby 
course 
•25 turns (16-18m)
•EMG (GM, VL, RF)
•NIRS (VL, RF)
•RPE



Results:

• Flexion turns took 10% more 
muscle activity (RF)

• Extension turns took 6% more 
muscle activity (GM)

•Blood flow was 15% more 
occluded in the flexion turns (GM, 
RF)

•RPE was higher in the flexion turns 
(6.0 to 5.2)



Why vertical motion was needed



Why less 
vertical motion 
is needed





1977

Today



Gartner Hyper Cycle

“Flexion turns”
“Retraction turn”
“Suck switch”



Skeletal alignment
stacking is an advantage

Isometric tension
not ideal

Flexion/Extension
movement of the muscle is usually good

(if not too demanding)
Joint angle and range-of-movement

important to consider in your teaching.

Conclusion & Take-aways… (to be efficient)



The flexion turn transition is a technique to adjust tactics. 
While it is physiologically less efficient, it does have a 
place in our skiing. 

Final thoughts… (to be efficient)

Understanding the underlying physiological ramifications 
or consequences of the movements we teach can lead to 
a greater experience for our guests on the ski slope. 
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Efficiency?
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