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In my past four articles, I have talked about some 
of the basics of wrestling such as stance, shots, 
takedowns, escapes, reversals, nearfalls, and pins.  
That was all information on performing quite 
specific wrestling moves.  Now, the broader question 
is: How can and should wrestlers use CrossFit to 
complement our wrestling? 

One of the useful things about CrossFit for 
wrestlers is the amount of mental toughness it can 
develop.  Anyone can do a workout like “Murph” 
scaled or over the course of a day.  But when you 
put the clock on it and maybe even a time cut-off, it 
becomes an entirely different thing.  Another aspect 
of CrossFit that carries over so well to wrestling 
is the short and intense workouts that are its 
mainstay (e.g., “Fran,” “Diane,” “Helen,” and the like, 
which I’d say usually take somewhere around ten 
minutes for the average moderately experienced 
CrossFitter).  A wrestling match in college can last 
anywhere from seven to nine minutes, depending 
on whether it goes into overtime.  It is imperative 
that a wrestler be able to continue pushing through 
a match right up until the end.  If you back down 
at any point, you are giving your opponent the 
advantage both physically and mentally.  CrossFit 
provides a similar experience and response in this 
regard.  

Workouts done in the wrestling room are typically 
limited to bodyweight/gymnastics movements 
unless you are fortunate enough to have a weight 
room right next to the wrestling mat.  Most of us 
don’t have this kind of setup, so what can we do for 
a WOD and when can we do it? For competitive 
wrestlers, skill training and mat time are the 
priorities in season and that’s where your efforts 
should be concentrated.  A short and intense 
bodyweight WOD would be a great way to finish 
off wrestling practices that involve technique drills 
or live wrestling work.  

One example of what one might do is a wrestling-
movement bodyweight workout (see the CrossFit 
Mat Workout video):

10 “In and out the windows”•	
10 “Gut-wrench cleans•	
Bear drag down•	
Regular drag back•	
Buddy carry down•	
Wedding carry back•	
Wheelbarrow push-ups down•	
Wheelbarrow walk back•	

Chris Spealler

Combining Wrestling and CrossFit Training

http://media.crossfit.com/cf-video/CrossFitJournal_SpealWorkoutMat.mov

http://media.crossfit.com/cf-video/CrossFitJournal_SpealWorkoutMat.wmv

Online Video Mat Workout
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You could do this in either a task-oriented (complete a certain 
number of rounds in as fast a time as possible) or a time-oriented 
(complete as many rounds as you can in a set period of time—say, 
ten or fifteen minutes).  The possibilities are many for this kind of 
workout.  It just takes some creative thinking, and, if you have a 
pull-up bar, which most wrestling rooms do, your possibilities are 
even greater.  Another possibility (and one that doesn’t require 
a partner) would be something like a jumping sit-up and burpee 
combination.  The important thing here is to emphasize the 
practice work on the mat being wrestling-specific training and use 
the follow-up workout at the end of the practice as a means of 
improving physical conditioning and, especially, mental toughness 
and perseverance.  I know that if I could be done when I completed 
a certain number of rounds, I would be working super hard and 
fast just to get it over with at the end of a tough practice.

In the weight room, obviously, the opportunities for strength and 
conditioning WODS increase dramatically.  Access to equipment 
also opens up more of the benchmark workouts, which alone can 
be motivating.  Workouts can even incorporate some traditional 
conditioning exercises for wrestling, or wrestling-specific 
movements, within CrossFit-style parameters.  One of the best 
things we can do in this situation, which doesn’t require a mat, 
is handfighting or pummeling with a partner—and it doesn’t 
necessarily have to be someone close to your weight class.  Smaller 
guys are usually faster, which makes them different and challenging 
partners for the bigger guys, and the big guys have the strength and 
weight advantage over the smaller ones, which requires different 
skills and responses than usual from the small guys as well.  

Here’s one example of a nice combination workout you can do 
with a partner and good equipment access (see the Weight Room 
Wrestling Workout video):

30 seconds: power snatches for reps (at maybe •	
65 pounds, or somewhat heavier for bigger, stronger 
athletes)

2 rope climbs•	
30 seconds: fast pummeling•	
30 seconds: high box jumps for reps•	
1 rope climb•	
30 seconds: battle pummeling•	

This workout takes just a little more time than the first period 
in a college-wrestling match (three minutes).  It involves both 
anaerobic and aerobic systems and high- and low-power moves, 
while keeping the metabolic conditioning level high throughout.  
The power snatch, box jump, and battling involve our power 

aspects and the rope climbs and fast pummeling keep the heart 
rate high and challenge us to continue moving while we are tired.  
Wrestling has similar demands, in that you are always working, but 
there are “sprints” or “flurries” that demand bursts of power and 
speed in order to defend against an attack or score on an attack.  
Other wrestling-oriented moves you can incorporate in the weight 
room are shadow wrestling (be careful with the penetration steps 
if the flooring is not ideal) and some light drilling.  

I also want to emphasize the importance of heavy lifting and 
strength training for wrestlers.  We all know that CrossFit includes 
heavy lifting, and it’s very important that wrestlers not neglect that 
part of our training.  Heavy squats, deadlifts, presses, and Olympic 
lifts provide a critical stimulus and adaptations both in season and 
out of season.  

In my opinion, the most important thing here is that you get 
creative.  Limited space or equipment are no impediment to 
CrossFit training.  You don’t have to be doing “Fran” to be getting 
effective CrossFit workouts.  Walking lunges, gut wrench cleans, 
pull-ups, push-ups, squats, sit-up variations, and bear drags, put 
together in intelligent programming, are CrossFit.  They are full-
body, butt-kicking functional movements, and if you do them at 
high intensity, you get a great response from them.  Don’t be afraid 
to explore those options both in the wrestling room and weight 
room.  It’s meant to complement and improve our wrestling, not 
replace it.

...continued

Combining Wrestling and CrossFit Training

Chris Spealler, a.k.a. “Speal,” runs 
CrossFit Park City in Park City, Utah. 
He was a Division 1 college wrestler at 
Lock Haven University in Pennsylvania. 
Graduating in 2002, he finished two 
matches away from becoming an All-
American at nationals. Speal now enjoys 
feeding the competition bug with CrossFit 
and is expected to make another good 
showing at this year’s CrossFit Games.

http://media.crossfit.com/cf-video/CrossFitJournal_SpealWorkoutWeightroom.mov

http://media.crossfit.com/cf-video/CrossFitJournal_SpealWorkoutWeightroom.wmv

Online Video Wrestling Workout

http://www.crossfitpc.com/
http://games.crossfit.com/athletes/athlete-profile-chris-speal-sp.html
http://games.crossfit.com/athletes/athlete-profile-chris-speal-sp.html
http://www.crossfitpc.com/
http://games.crossfit.com/athletes/athlete-profile-chris-speal-sp.html
http://media.crossfit.com/cf-video/CrossFitJournal_SpealWorkoutWeightroom.mov
http://media.crossfit.com/cf-video/CrossFitJournal_SpealWorkoutWeightroom.wmv
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In this video, CrossFit’s Media Director, Tony Budding, 
takes a consumer-grade point-and-shoot camera into 
a random class at CrossFit Santa Cruz. Nothing that 
happens here is pre-planned, and he talks through the 
process of capturing stills in a real-world CrossFit 
environment as the photo opportunities—and 
challenges—arise. The video shows several of the 
resulting photos from the session, so we can see what 
he actually came away with, and he ends up with a 
decent selection of shots that would be appropriate 
for an affiliate’s website blog.

Tony Budding

Tony Budding is the Media Director for 
CrossFit HQ.

Media Tips #5
Shooting Stills (Video Article)

http://media.crossfit.com/cf-video/CrossFitJournal_MediaTips5Stills.mov

http://media.crossfit.com/cf-video/CrossFitJournal_MediaTips5Stills.wmv

Online Video Video Article  (6:50)

http://media.crossfit.com/cf-video/CrossFitJournal_MediaTips5Stills.mov
http://media.crossfit.com/cf-video/CrossFitJournal_MediaTips5Stills.wmv
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As anyone who watched the mixed martial arts 
(MMA) fights between Anderson Silva and Rich 
Franklin witnessed, the Thai clinch when executed by 
a skilled fighter can quickly become a match-ending 
scenario.  Learning different escapes from the clinch 
is vital—especially when fighting an experienced 
Muay Thai fighter.

Last month we worked with Tait Fletcher, a veteran 
of the television show The Ultimate Fighter, on how 
to get into the clinch and deliver knee strikes.  This 
month we approach the move from the other side 
and look closely at one way of escaping from the 
clinch.

The quickest and simplest escape from the clinch 
comes just before the opponent has really sunk the 
position in.  In the first photo here, Andy (with the 
dark hair) is about to lock the clinch position in on 
Tait.  He does not yet, however, have his elbows in 
tight and his hands clamped down (photo 1).  When 
Tait can tell that Andy is going for the clinch, but 
before Andy can put his weight down on Tait, Tait 
stands up straight, pulling his hips in underneath him 
and making himself as tall as possible (photo 2).  Andy 
can not keep hold of the clinch when Tait does this.

If, however, Tait is not able to escape the clinch 
before Andy sinks it in, he must find another method 
of escape.  In the clinch position in photo 3, Andy 
is locked in tight.  He has his hands clasped behind 
Tait’s neck, pulling him down, and his elbows are 
pushed in to Tait’s collarbones.  This prevents Tait 
from attempting to take Andy down by dropping 
down and moving forward.

The first thing Tait does to try to escape is to reach 
forward with his left hand.  He presses it onto Andy’s 
face and chin (photo 4).  He then “stiff arms” Andy’s 
face by pushing against Andy’s face until he is able to 
lock his arm straight.  At the same time, with his right 
foot, Tait steps around and out to the side, away from 
Andy.  The result is that both Andy and Tait end up 
with their hips are facing forward (photo 5).

It is important when executing this move that Tait 
not just step directly back.  If he does, Andy will still 
be able to continue to move forward and strike him.  
By stepping around and making sure both his and 
his opponent’s hips are facing forward, Tait moves 
himself out of Andy’s line of offense (photo 6).

Becca Borawski

Escape from the Clinch

Photo 2

Photo 3

Photo 1
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...continued

Escape from the Clinch

Mixed martial arts is a particularly fascinating sport 
because of the breadth of skills that it incorporates 
and the variety of fighting traditions that it draws 
from.  In next month’s article, Tait will demonstrate 
a counter to this escape that combines wrestling 
and Muay Thai skills.

To see the Muay Thai clinch in action, check out the 
matches of veteran fighter Wanderlei Silva.  Specifi-
cally, watch Wanderlei’s fights against current UFC 
champion Quinton Jackson.  

Becca Borawski  teaches 
and trains at Petranek 
Fitness/CrossFit Los Angeles 
in Santa Monica.  She has 
her CSCS, a master’s degree 
in film from the University 
of Southern California, and 
a background in martial arts 
training.  She has blended 

these skills to produce DVDs and build websites 
for professional fighters.  She currently trains 
Brazilian jiu-jitsu with Rey Diogo, a Carlson 
Gracie affiliate.

Tait Fletcher trains MMA 
with Greg Jackson in New 
Mexico and is a veteran of the 
television show The Ultimate 
Fighter.  He has been training 
in mixed martial arts for 

approximately eight years, earning his brown 
belt in Brazilian jiu-jitsu from Eddie Bravo.

Photo 4

Photo 5

Photo 6

http://www.petranekfitness.com
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Just over a year ago, as I approached the age of 39, I was already 
looking ahead to the fact that in a year and a few short months I 
would be 40.  I looked at myself in the mirror every morning on 
the way into the shower and hated what I saw.  The scale, on some 
mornings, would reduce me to tears.  Climbing up the thirteen 
stairs to my bedroom left me out of breath.  This was no way to 
live.  Something had to give.  I decided that for a year I was going 
to try to lose weight “one more time.” Once again, I would give it 
my all in an attempt to lose more than five pounds before I gave 
up and found my way back to the couch.  I had done it before.  In 
my early twenties, I lost fifty pounds on a steady diet of coffee, 
cigarettes and step aerobics, but I doubted that I could really do it 
the right way—with a proper diet and exercise.  Even as I started 
to try, the voice in my head told me that wasn’t really possible.

Nonetheless I joined Weight Watchers and a gym and I walked on 
the treadmill and used the elliptical trainer three times a week.  The 
weight began to come off slowly.  While I walked I would watch the 
trainer at the gym working with her clients.  This woman was very 
interesting to me.  She had an intense gaze focused on her clients.  
She worked them hard.  She laughed with them.  Her energy was 
infectious.  I was amazed when, one day, she had a woman in her 
fifties doing handstand push-ups.  Deep down, I knew that if I was 
really going to lose weight and get fit, I needed to do more than 
walk on a treadmill, and I somehow felt that she was the person 
who could teach me how to really work out hard.  After working 
up the courage to approach her, I was hugely disappointed to find 
out that she was leaving the gym to strike out on her own.  She 
said, “Shoot me an e-mail and we’ll figure something out.” I took 
her card and we parted ways.

That was the moment when everything changed.  

When I started working out with Lis Darsh, everything was hard.  
Even though I had lost the first twenty pounds by then, I was 
still so overweight and so out of shape that even the simplest 
workout was almost impossible.  It was embarrassing.  I was this 
huge woman exerting every bit of effort to do the most basic 
exercises.  I’m not a shy person, but I would walk into the gym with 
my head down because I was so intimidated by it all.  I kept going, 
though, because I felt like for the first time ever, someone else 
really understood—and really cared about—what I was trying to 
do.  The discussions we had about nutrition, dedication, and effort 
were as valuable as the workouts.  Every day, Lis would make me 
feel like she was glad that I was there.  Every day, she would design 
a workout just for me that was really tough but would allow me 
some small measure of success.  Every day she would say, “You can 
do this.  You can do anything.” 

Slowly, I started to believe her.

By September, I hit the 50-pound weight-loss mark.  At the same 
time Lis announced, “I’m opening a CrossFit affiliate.  We’re going 
to start working out in groups.” By then, I had met some of her 

Sue Lozinski

From Obese to Athletic
A CrossFit Success Story
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...continued

From Obese to Athletic

other clients and I had made some amazing gains in my fitness 
level, but these people were way more in shape than I was.  It 
didn’t matter, though.  We all did essentially the same workouts, 
but they were always scaled to match our individual strengths and 
weaknesses.  To me, this was the moment when I started to feel 
less and less like that awkward and embarrassed fat woman and 
more and more like someone who could hold her own with the 
rest of the group.  For the first time in my life I was accepted and 
encouraged as a member of a group of “in shape” people.  That 
was a big turning point for me.  

By my fortieth birthday, I hit the 70-pound weight-loss mark.  
Significantly, I celebrated the day not by going out to dinner and 
eating cake but by working out with “the gang.” My gang.  The 
workout of the day was “The Big 40,” and it was brutal.  Forty of 
everything: tire flips, snatches, kettlebell swings, wall ball, slam ball, 
pull-ups, push-ups, sit-ups, plus some running.  I completed it in 23 
minutes.  Everyone there that day was a part of my success.  It was 
a great moment.  That day was amazing for me to recognize where 
I was and where I am.  It was not, however, a goal achieved and 
done with.  It was not an end point.  Since then, I have run a 5k and 
participated in a CrossFit fundraiser workout that involved more 
push-ups, pull-ups, sit-ups, and squats than I care to remember.  I 
was just another competitor in the room.  It was fantastic.

I continue to set new goals for myself in terms of weight loss and 
fitness gains.  I owe so much of what have been able to accomplish 
in the past year to Lis, to CrossFit, and to the people I work out 
with.  There are times when I’m in the middle of a ridiculously hard 
workout and I’ll cry or laugh when I realize that I can complete 
150 sit-ups or do 65-pound thrusters or deadlift more that I could 
have ever imagined.  I look at my body and for the first time in my 
life I see muscles.  It all blows my mind.  

I love CrossFit.  I never get bored.  I am always challenged but, 
ultimately, I am always rewarded.  For the first time in my life, I 
feel in control of what I eat and of what my body can do.  I know 
I still have a long way to go, but I feel like the luckiest woman in 
the world.  I feel like I won the Lotto the day I met Lis.  She gives 
me instruction and guidance, she gives me support, and she gives 
me endless encouragement and knowledge to take control of my 
health.  I’ve never worked out so hard—and had so much fun.  The 
other people at the gym are incredible too.  They get what I’m 
trying to do…what we’re all trying to do.  We are all each other’s 
fans.  I have no doubt that I will reach my next set of goals and 
continue to set my sights on other accomplishments along the 
way because I know, for the first time in my life, that I can do this.  
I can do anything.

Sue Lozinski is a high school 
English teacher who lives in 
Watertown, Connecticut.  In addition 
to CrossFit, Sue is passionate about 
family, live music, and getting kids 
to think for themselves.  She trains 
with owner and head trainer Lisbeth 
Darsh, and the whole crew, at 
CrossFit Watertown.

Sue speaks out about CrossFit 

See video of Sue’s answer to the question “What would you say to 
someone thinking about starting CrossFit”?

http://www.crossfitwatertown.com/2008/06/23/what-would-you-say-sue/

Online Video Sue speaks out about CrossFit

http://www.crossfitwatertown.com
http://www.crossfitwatertown.com/2008/06/23/what-would-you-say-sue/
http://www.trevorwine.com/article.php
http://www.crossfitwatertown.com
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In Part 1 of his lecture on programming (i.e., putting 
together effective CrossFit training and workouts) 
in last month’s video article, Dave Castro explained 
the proper application of the principles of variety and 
intensity, two out of three of the foundational pillars 
of CrossFit programming. This month he covers the 
third, functional movement.

The key identifier of what we consider functional 
movements is that they move large loads over long 
distances quickly. Exercises that meet this criterion 
provide the meat of CrossFit workouts you program. 
These movements can be typed into three broad 
categories: 

weight lifting (external object control)•	
gymnastics (i.e. body control movements, •	
including the all-important air squat and 
other calisthenics)
monostructural exercise (running, rowing, •	
cycling, swimming, stair climbing, etc.) 

Dave and the audience work through what belongs in 
each of these categories and why. They also touch on 
scaled-up variations of some of the common moves 
that should not be forgotten when you program for 
more fit and sophisticated populations.

Next month’s excerpt from the lecture explains the 
usefulness of the three categories of movement both 
for programming individual CrossFit workouts and 
for fostering the development of athletes over time.

“Even if you left [this seminar] and said 
‘CrossFit’s for kooks; I’m never going to do it 
again, before you go do your bodybuilding 

routine, warm up with some air squats, and it’ll 
benefit your health. Adopt this movement.”

Dave Castro

Dave Castro is a Director of Training for 
CrossFit HQ.

CrossFit Programming
Part 2: The Movements  (Video Article)

http://media.crossfit.com/cf-video/CrossFitJournal_DProgrammingLeKture2.mov

http://media.crossfit.com/cf-video/CrossFitJournal_DProgrammingLeKture2.wmv

Online Video Video Article  (12:57)

http://www.crossfit.com
http://www.crossfit.com
http://media.crossfit.com/cf-video/CrossFitJournal_DProgrammingLeKture2.mov
http://media.crossfit.com/cf-video/CrossFitJournal_DProgrammingLeKture2.wmv
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The question of defining fitness has been a challenge for the fitness 
industry since its inception.  All the established certifying agencies 
have so far failed to produce a clear working definition. CrossFit’s 
2002 manifesto “What is Fitness?” was a groundbreaking 
contribution in both specificity and scope. In it, founder Greg 

Glassman described four models of objective standards for 
defining fitness. 

Glassman since has more concisely defined CrossFit’s results, 
and its definition of improvements in fitness, as “increased 

work capacity across broad time and modal domains.” This single 
definition encompasses all four of his original models. The ability 
to accomplish all kinds (modes) of real work, at all time domains 
(from a few seconds of heavy or explosive effort all the way up 
to sustained activity for many hours) requires capacity in all ten 
physiological adaptations to exercise, all three metabolic pathways, 
all the various hopper configurations, and will move you away 
from sickness on the continuum toward wellness and fitness. (See 
“What Is Fitness?” for further explanation of each of the four 
standards.)

Work capacity has two components: work and time. This is real 
work as measured by the accomplishment of some observable 
task. But fitness is not just about work per se. Increased fitness 
means having the ability both to get more work done in less time 
and to sustain high levels of work output for longer periods of 

time. In “Fran,” the task is to complete three rounds of thrusters 
and pull-ups as fast as possible. As the time it takes you to complete 
that work decreases, you are becoming inarguably fitter (at least 
for that task). In a real-world scenario such as filling and moving 
sandbags to a levee in a flood, you are fitter when you can move 
the same number of sandbags in a shorter time (or more bags in 
the same or shorter time), period. Fitness, in this case, is simply 
the capacity to move more sandbags faster.

Average power output

It makes sense to want to quantify this. The 2005 CFJ article 
“Fooling Around with Fran” reported the measured work (in 
total ft-lbs) accomplished by an athlete doing “Fran” divided by 
the time it took him to finish the task. Work divided by time is 
average power (ft-lbs/min). Given a constant workload (95-pound 
thrusters and a constant height and body weight), the faster the 
athlete’s time, the greater his average power output. And, as he 
trains, every resulting reduction in his Fran time is a measurable 
increase in his average power, and thus a quantifiable improvement 
in his fitness for that task.

We could theoretically perform this type of calculation with a 
wide variety of tasks and a wide variety of time domains and then 
take an average across those data points. For example, in the sub-
ten-second realm, we can measure the power generated in a few 

Tony Budding

The Quest to Measure Fitness

http://www.crossfit.com/cf-download/CFJ-trial.pdf
http://www.crossfit.com/journal/#2336
http://www.crossfit.com/journal/#1676
http://www.crossfit.com/journal/#1676
http://www.crossfit.com/journal/#2336
http://www.crossfit.com/cf-download/CFJ-trial.pdf
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max efforts (deadlift, squat, snatch, clean, for example), a few pulls 
on the Concept2 rower, a 40-yard dash, a hammer throw, a long 
jump, etc. The more, and more widely varied, the tasks, the more 
representational the average power calculation will be. In the 
three-minute realm, we use tests like “Fran,” “Diane,” max burpees, 
a row, a sandbag carry, a stair climb, etc. At efforts of about twenty 
minutes’ duration, we can measure results at “Cindy,” “Linda,” 
“Filthy Fifty,” shoveling a driveway full of snow, spreading gravel, 
etc.

This can be repeated across all time domains. The point is to 
use as wide a variety of functional movements (non-functional 
movements are simply less relevant) at each time domain. Plotting 
the results on a graph yields a quantitative measure of their 
power across broad time and modal domains. Power output will 
be highest in the shortest time domains, and it will decrease in 
descending degrees as the time increases. The integration of this 
curve is work, and the greater the area under the curve for that 
individual, the greater his or her fitness. 

What would this graph mean, exactly? First of all, it is a theoretical 
experiment only. It is technically impossible to test an athlete’s 
current output across broad time and modal domains. Each 
measurement is a max effort, so the athlete can only perform 
one at a time. Some period of recovery is required between 
measurements, and in that recovery, there will be some adaptation. 
The more measurements you do, the more adaptation will occur, 
and the less you are measuring the same athlete.

But even if it’s only theoretical, this graph still represents a valid 
concept. Each athlete does in fact have a potentially measurable 
output level at various time and modal domains, even if you 
can’t accurately determine it in the real world. The purpose of 
CrossFit, and of all fitness programs for that matter, is to increase 
capacity at each time domain. Each increase is a measurable and 
observable improvement in fitness. And the fitness program that 
most increases an athlete’s performance in the least time is the 
most effective.

From a practical standpoint, though, the CrossFit workouts are 
an outstanding way to measure this. Both the main site WODs 
(the Workouts of the Day on CrossFit.com) and the benchmark 
workouts employ a wide variety of movements over a wide 
variety of time domains. If your times are dropping and your loads 

increasing, your power output is increasing and you’re getting fitter. 
This is indisputable. 

Capacity

An important question remains though: How relevant is this fitness? 
In other words, how much do improvements in a broad ability to 
generate and sustain power across broad time and modal domains 
within CrossFit translate into real, improved capacity in the world 
outside the gym? Does the capacity developed in CrossFit improve 
capacity in the real world? And, can that improvement ever be 
scientifically established and measured?

For longtime CrossFitters, the answer is an obvious yes. It’s why we 
train so hard. Sure, there’s often a love of fitness for its own sake, 
but there’s little doubt the extreme growth of the program stems 
primarily from the real and undeniable benefit these workouts 
have in terms of real-world results. 

So, why are the workouts so effective?

First and foremost, they use functional movements. Functional 
movements are natural, universal motor recruitment patterns. They 
are elemental, in that they are both irreducible and the building 
blocks of all human movement. They move the body through a 
full range of motion, both with and without external loads. And, 
they have the unique ability to move the largest loads, the longest 
distances, the quickest. In the thruster, for example, the knee, hip, 
shoulder, and elbow joints are all taken through a full range of 
motion (and a whole host of stabilizing musculature throughout 
the body is engaged), and significant amounts of average power are 
being generated. A 200-pound male can be capable of generating 
one full horsepower (33,000 ft-lbs/min) for a minute or more with 
a 100-pound barbell. This kind of power is impossible with any 
isolation or non-functional movement.

It’s common sense to conclude that someone who can generate 
high power output through a full range of motion in a wide variety 
of movements has broad physical capabilities. In fact, what more 
could you ask of a GPP (general physical preparedness) fitness 

...continued

The Quest to Measure Fitness

http://www.crossfit.com/cf-info/specialty_certs.html
http://www.crossfit.com/cf-info/specialty_certs.html
http://www.crossfit.com/cf-info/faq.html#WOD0
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program than the ability to generate power at a wide variety of 
functional movements over a wide variety of time domains?

We can term this ability “capacity.” The question remains, though: 
How relevant is this capacity to the activities of life and to what is 
usually called “fitness”? All of life’s activities require sets of specific 
skills. But CrossFit purposely develops general capacity. Does the 
capacity developed in high-repetition cleans, for example, lead to 
capacity in filling and moving sandbags to a levee in a flood? What 
about to bow-hunting caribou in the snow? Or to motocross 
racing? To combat? To firefighting? To maintaining independence 
into old age? 

The answer is a limited yes. Limited because all these activities 
require specific forms of work using the same joints through 
at least a portion of the same range of motion. However, each 
specific task requires a unique combination of coordination, 
accuracy, agility, and balance, at least—if not also strength, stamina, 
endurance, flexibility, power and speed. Fitness is thus the broad 
capacity that allows for the ready development of skills specific to 
a given task.

The (ir)relevance of horsepower

Horsepower (ft-lbs/min) is a measure of capacity. It is the real work 
performed divided by the amount of time required to perform it. 
Improved fitness is identical to increased capacity. But how useful 
is the specific calculation of horsepower?

On the one hand, calculating horsepower is substantially more 
relevant to real life than the biological markers traditionally used in 
the fitness industry, such as VO2 max; resting, maximal, and recovery 
heart rates; and percent body fat. Generally, gains in average power 
by a single person correspond to increases in that person’s real-
world capacity, whereas changes in the biological markers often 
occur without corresponding changes in the capacity to get real 
work done (particularly across broad time and modal domains). 
One widely publicized example of this is the complete absence 
of correlation between VO2 max levels and finishing order at the 
Tour de France. 

But, on the other hand, high horsepower generation in itself is 
not the goal either. If the real world is the arena that matters 
to us, we have to use the ability to perform real physical work 
as the measurement of fitness. Let’s look again at our sandbag 
example. Improved capacity for this task allows us to move 
more sandbags but not necessarily to generate more power. The 
two measurements are correlated but not identical. In general, 
the person moving the most sandbags is the one generating the 
highest average power. But, that’s not necessarily true. You could 
have a smaller man moving more sandbags than a larger one and 
he could still have a lower total power output (ft-lbs/min), since 
moving bodyweight would be part of the equation.

Furthermore, because a significant amount of the work being 
performed in this example is moving your own body, you could 
gain ten pounds and move the same number of sandbags, thereby 
generating more calculated power but with no improvement 

...continued
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in the task. Conversely, if you lost a bunch of weight but could 
still move more sandbags, you could end up reducing your 
mathematical average power, even though you accomplished more 
real-world work and made a greater contribution to stanching the 
floodwaters. These examples are aberrations, for sure, but they are 
important because they highlight a limitation of calculating output. 
The same principle is true in auto racing as well: The vehicle that 
has the highest horsepower is not necessarily the winning one. 
More horsepower certainly helps, but it’s neither the goal nor the 
whole story. 

The breadth of human activity is immense. CrossFit programming 
is the result of decades of study of the best movement and greatest 
capacity known combined with millions of workouts performed. 
Clearly, performing a wide variety of functional movements 
at high intensity through a full range of motion does indeed 
develop a broad, general, and inclusive capacity that provides a 
ready state for learning and improving specific skills and abilities. 
Precisely measuring and quantifying that fitness may or may not 
be possible.

Who is fittest?

The human mind is comparative by nature. We want to rank 
things. CrossFit claims to be the greatest fitness program in 
history because it generates more capacity across broader time 
and modal domains than any other. This is a bold claim, but so far 
no one has really challenged it.

The next CrossFit Games is happening a few days after the 
publication of this article. The format of the Games will be 
different this year than last. Next year will probably be different 
again. The Games claims to be a legitimate test of capacity across 
broad time and modal domains. But can any two-day event 
accurately test broad capacity? I think so. Can success in any 
specific event predict success in any other specific event? I think 
so. Can the top athlete of the best fitness program in history claim 
to be the fittest person on the planet?  I think so.

...continued
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Simple questions are sometimes the 
most profound.  And answers to 
simple questions about exercise 
sometimes are the hardest to 
find.  Rather, they are often 
intuitive to skilled coaches or 
contained in knowledge that 
is that is passed on in the 
lore of the gym rather than 
recorded in books or formal 
training programs.  Expert 
coaches, teachers, clinicians, 
and professors sometimes take it 
for granted that what we think is 
basic, simple common knowledge is 
apparent to all.  

Recently, during the course of shooting 
video footage for a DVD project spearheaded 
by one of those experts, Mark Rippetoe, Rip made a 
number of comments about arms being short, legs being long, 
and various and sundry other references to body segments not 
being of the usual proportions.  (Imagine Rip’s usual colorful 
descriptions here.) One particularly humorous comparison of 
a lifter he had worked with once to a Tyrannosaurus Rex made 
Katie from CrossFit NorCal ask a question: “How do you know 
someone’s arms are longer or shorter than normal?” It was a 
simple but very good, insightful, and germane question.  But it is 
a question that, as far as I know, is not treated in the exercise 
literature anywhere.  

Movement, specifically technical movement in exercise and sport, 
is subject to anthropometric and geometric influences.  This 
means that how people’s bodies are put together and the relative 
sizes of the various parts affect how they look and perform when 
doing certain movements.  Just think about obvious cases of this 
truth—NBA centers and NFL offensive linemen, for example.  
Their build suits the demands of their sport and position, and 
so the best players in a given physical sport usually have similar 
dimensions.  Soviet sports scientists even had a set of target 

anatomical dimensions they used in 
selecting developmental athletes 
in various fields to increase the 
likelihood of individual and team 
success.  Championship teams 
are frequently built by recruiting 
players with the right bodies 
and skills—as much as by elite 
coaching.  

The average trainer, coach, or 
physical educator must have a 

functional understanding of how 
differing anatomical phenotypes 

(different body dimensions and 
body-segment lengths) affects the way 

proper technique looks.  To do this, one 
must first have a reference point and have 

a means to mentally and visually comprehend 
typical segmental relationships.  Some of this is intuitive in 

good coaches, but, as Katie’s question makes clear, we also need 
a more concrete way to determine whether an individual’s torso 
is longer or shorter than average for someone of that height, 
whether the arms are of average length or not, or whether there 
is a difference in leg length that is significant to the movement in 
question.  If there is a difference it needs to be localized: Is it in 
the upper arm vs.  forearm, or in the shin vs.  the thigh? A savvy 
coach will have a knack for this determination.  It is a handy skill.  
Being able to see, at a glance, how a trainee’s body dimensions 
compare to an average template helps us place the trainee in 
correct, efficient, and safe exercise positions.  Being oblivious to 
anthropometric considerations means that we cannot teach our 
trainees how to exercise to their best benefit for the biggest gain 
in fitness.  Being oblivious means that we may, without intending 
to, place trainees in positions that can decrease their efficiency 
and even increase their risk of injury.  

Fortunately, we do not need to develop a new and elaborate 
system for doing such an analysis.  We can simply take a trip back 
to the Renaissance to revisit the works of Leonardo da Vinci.  
Virtually everyone exposed to exercise, anatomy, sport, or da 
Vinci has seen his drawing of a man in a circle in a square, known 
as the Vitruvian Man (after Vitruvius, an architect contemporary 
to da Vinci who analyzed human dimensions based on four finger 
widths).  Lots of sport and exercise academic programs and even 
fitness businesses use the Vitruvian Man in their logos.  But the 
Vitruvian Man is not just a cool drawing; it is da Vinci’s attempt to 
map average human dimensions (the average human phenotype or 
average anthropometry).  Da Vinci’s notes on human proportions 
include the following observations: 

Lon Kilgore
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Anyone who lifts or works with lifters—whether 
as a professional trainer, an amateur or volunteer 
coach, or just a lifting buddy—needs to recognize 

that there isn’t a one-size-fits-all template for 
body angles that every body must conform to.
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The length of a man’s outspread arms is equal to his 
height.  
From the bottom of the chin to the top of the head 
is one eighth of his height.  
The greatest width of the shoulders contains in itself 
the fourth part of man.  
From the elbow to the tip of the hand will be the 
fifth part of a man.  
From the elbow to the angle of the armpit will be the 
eighth part of man.  

This may be more precise than we need for determining proper 
movement positions, but what is interesting is that for the past 
half millennium or so, while physical educators, coaches, and 
other fitness professionals have ignored it, artists and art teachers 
have derived systems of representing the “average” human form 
largely based on da Vinci’s works.  In these systems the human 
head is used as a reference length in determining the total length 
of the body, the length of body segments, and their placement on 
the body.  The most common models use either seven and a half 
or eight head lengths to establish the height of the average body 
(figure 1).  

In these models, various anatomical landmarks are a specific 
number of head lengths distant from the top of the head or the 
bottom of the feet (figure 2).  A perceptive coach can use this 
generalized system to determine whether a trainee has normal 
anthropometry or has particular segments that are longer or 
shorter than predicted by the “average” model.  We can figure 
out whether a trainee’s upper arm is long or short if we know 
that, on average in the eight-head model, the elbow is at about 
the same level as the belly button.  An elbow observed to be well 
below the level of the belly button indicates an arm—or at lest 
an upper arm—that is longer than average, if the torso length 
is average.  Likewise, an elbow well above that level indicates 
either a shorter than average segment (arm or upper arm) or 
a longer than average torso (figure 3).  Deviations from average 
anthropometry will necessarily change the geometry of positions 
and movement.  This means that the same exercise movement 
will look different, sometimes subtly and sometimes dramatically, 
in individuals with different segment lengths. 

In barbell exercise, correct and efficient positioning means the 
difference between a safely executed exercise yielding big gains 
or potential chronic soreness and small increases in strength.  An 
example of this is in the start position for the deadlift or power 
clean.  Something seemingly innocuous like arm length can make 
a correct start position look quite different in different individuals 
(figure 4).  In some instances the anatomical variations may be so 
extreme that an exercise must be modified in order to accomplish 
the purpose of the exercise with adequate safety (figure 5).  
When faced with extreme deviations, thoughtful analysis and 
experimentation is required in the modification of the exercise.  
We do not force the individual to attempt to occupy spaces and 
positions that their bodies cannot geometrically assume (this is 
not in reference to flexibility issues).  

...continued
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Figure 1.  The 8-head model of average human dimensions.  This is not 
an absolute model, but a general guideline for convenient reference for 
beginning fitness professionals.  As the “coaching eye” develops from years 
of observation and analysis of the human form, less reliance on artificial 
constructs will be needed.

Figure 2.  Important landmarks and features of the 8-head model.
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Figure 3. (left) Two individuals with 
anatomical segments that deviate from 
average.  On the left, note that the el-
bows do not extend to the level of the 
navel or below and that the fingertips 
are at the level of the hip joint rather 
than at the level of the upper thigh.  On 
the right, note the length of the legs rel-
ative to the torso.  You should be able 
to see that the lengths are not average.  
You will see these types of variation in 
anatomical structure regularly, if you 
take the time to observe carefully.  You 
should be able to teach individuals like 
these how to exercise correctly and 
safely by accommodating their structur-
al differences.  Sometimes it is not until 
you see someone moving that segment 
length variations become apparent, es-
pecially when the trainee is exercising 
in loose clothing.

Figure 4. (below) A comparison of 
the deadlift start positions with short, 
average, and long arms (left to right).  
Note the change in shape of the cen-
tral triangle.  As the length of one side 
of the triangle changes length, all of the 
component angles change as well.  This 
makes each of the technically correct 
starting positions depicted above look 
different.  The example presented here 
varies only in arm length.  The situation 
becomes more complex when multiple 
segments deviate from average.
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Figure 5.  (above) Occasionally a coach is presented with an 
individual with anatomical structural differences that require 
wholesale changes in exercise technique.  In setting up a correct 
deadlift, the bar should be placed over the mid-foot and under the 
middle of the shoulder blade.  In the individual shown here, very 
long thighs make the geometric solution impossible with standard 
technique (left).  In this situation, if her hips were lowered, the 
shins would move forward, the bar would be pushed well out 
over the toes, and the shoulders would be behind the bar.  The 
solution was to prescribe the Sumo style of deadlift thus allowing 
the mid-foot, bar, and shoulder blade to come into proper 
alignment (right).  While not optimal form for comprehensive 
development, it is a solution that allows the inclusion of the 
deadlift in this person’s training in as safe and as effective manner 
as possible. 

Recognizing segmental differences is half the battle; knowing what 
to do with them is the other half.  Segmental differences can affect 

grip, stance, start position, jump position, and pretty much every 
aspect of barbell exercises.  For example, in the snatch we want 
a grip as wide as feasible to reduce the distance the bar needs to 
travel; short arms mean a narrower grip and long arms mean a 
wider grip on the bar.  Similarly, long forearms usually require the 
trainee to assume a wider grip when racking the weight on the 
shoulders for pressing or when receiving the bar during a clean.  
Any time a guy with a big beer gut pulls a bar off the floor, the 
larger-than-average belly segment must change the geometry of 
the stance.  A little wider stance with the toes pointed out a little 

Being able to see, at a glance, how a trainee’s 
body dimensions compare to an average 

template helps us place the trainee in correct, 
efficient, and safe exercise positions.
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more than normal is needed to allow the proper lifting mechanics to happen, and to give the 
belly a little room to hang out.  Long thighs necessitate a higher hip starting position (and 
therefore a more horizontal back position) off the floor in pulling motions.  Shorter thighs 
mean a lower hip position and a steeper back angle.  Longer arms mean that in the power 
clean, the bar will be lower on the thighs in the jump position than we would like, but things 
are the way they are.  If the trainee is built like Magilla Gorilla and the bar is only two inches 
above the knee when it’s directly under the most forward point of the shoulder blade, you 
reinforce that to the trainee as the correct position based on his physical construction.  
Don’t tell him to hit the bar higher on his thigh as that will likely cause him to start pulling 
with bent arms to try to do what you are telling him to do.  

Anyone who lifts or works with lifters—whether as a professional trainer, an amateur or 
volunteer coach, or just a lifting buddy—needs to recognize that there isn’t a one-size-fits-all 
template for body angles that every body must conform to.  If you recognize an anatomical 
deviation and don’t know how to approach it, think about it, draw it out, experiment, and 
talk to other trainers.  Solving this kind of movement problem is simply a complex geometry 
problem.  With a little time and creative mental effort, you can typically arrive at a solution 
for your trainee.  

Anatomical segment differences can also affect a multitude of other exercise or sport skills.  
Just think of every televised boxing and mixed martial arts contest you have ever seen.  
Remember the “tale of the tape” comparing the two combatants? Does arm length affect 
the fighting style used by a combatant? Of course it does.  Look at the oarlocks on a rowing 
shell, why do they have the capacity for adjustment? Although elite rowers are all generally 
tall, there is enough segmental variation among them that equipment settings need to be 
adjustable to maximize performance.  

At the most basic level, a coach or trainer in any physical discipline must develop a 
rudimentary level of anatomical understanding just to be able to teach and coach movements 
correctly (an understanding of very basic geometry helps a bit too).  But you will notice 
that nowhere above did we mention the name of a single muscle or bone.  At this, the most 
simplistic level of movement analysis, a detailed knowledge of anatomy is not required.  The 
important thing is having the ability to identify segments and assess their length relative 
to average, knowledge of the key points of effective lifting positions, and understanding of 
how atypical lengths affect these movement patterns.  Of course, this doesn’t mean that 
the need to study anatomy ends here, but learning this first and oft-neglected coaching skill 
marks the initial step in the application of physiological principles to movement mastery.  
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