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TheETG
background science info
TheETG Training Packets
Mission: Expand the area of what is possible for human performance in distance running. One of TheETG methods of achieving that is to proliferate
applied science based information by way of –free– packets containing plain language info for “the average joe” seeking to move themselves or others
forward
As you continue to acquire and apply more information you continue to expand the area of what is possible.
The functioning of brain cells, muscle cells, blood cells, -all cells- are governed by the laws of nature. The laws of nature -are- the underlying
mechanisms of how everything works. The laws of nature that control human cellular function are -not- governed by your chosen belief system or the
dogma you have been indoctrinated into, or the dogma you refuse to set aside.
“Nature, to be commanded, must be obeyed.” —[Francis Bacon]
Data-less conclusions founded upon faulty assumptions are the mother of all screw-ups. They lead to human belief systems that quickly get set
in stone insuring that new information gets shouted down as pride, ego, and resistance to change supplant data, logic and reason. Put data ahead of
dogma. Follow the data -not- the crowd.
“In God we trust…Everyone else must bring data.” —[W.Edwards Deming]
To be a good track coach one must -first- be a good physiologist.
To be a good medical doctor one must -first- be a good physiologist..
To be a good physiologist one must -first- be willing to…………
— put data ahead of dogma, follow the data -not- the crowd
— put science ahead of indoctrinated tradition
— put logic and reason ahead of faulty assumptions
— put mechanisms ahead of correlations and “risk factors”
— put critical thinking and clinical reasoning ahead of a memorized set of “if–then” statements
— read and apply large amounts of published research
— accept outcomes as the judge and jury of your work
You may copy any and all contents of this packet, with exception and exclusion of using such copies for purposes of producing revenue, profit, or any direct or
indirect compensation.

TheETG Training Principles
Do these things and you remove the major limitations that are embedded in the design
of traditional training programs in track & field distance running.

1 --- Standardization
Think standardization......Choose a group of workouts and stick with those workouts all year around.
In human physiology and the subject of training stimuli, variety is -not- always your friend.
Thus road workouts should be repeated on the --same-- course. Tracks or type of track surface should be the -same- from
one workout to the next. Workouts, rest days, and break periods should be standardized.....rather than "making it up as you
go". And the presence of potent training stimuli should be permanent in the training program. Never "periodize" those
workouts out of the training program across the course of a season or year.

2 --- Progressions
Base building workouts should be designed in a standardized manner such that over time, as the body responds via training
adapations, the target times can be reset for progression to faster target times.
Provides greater control to the coach to create a stepwise progression of the training stimulus.
This should be a permanent characteristic in workout design.

3 --- Rest Days, Stay anabolic
Keep the body in an anabolic state.
If you get that done everything moves forward.
If you don't get that done, nothing else matters.
Be highly aggressive at preventing the gradual pile-up of job time, school time, travel, stress, lack of downtime, etc. And in
this modern era of distance running it goes without saying that you should permanently place days off in your training
program in a standardized, non-"make it up as you go along" manner.
That's days, as in the plural form of that word. As in more than 1 or 2 per week.
In a velocity oriented training program there should be 3 to 5 days rest between run training workouts.
In designing a training program, faulty assumptions are the mother of all screwups.
Training less requires less rest......is a faulty assumption.
Higher intensity training requires less training but more rest between workouts. That's -not- a faulty assumption.

4 --- Most or all training in interval form
Workouts designed in interval form increase the runner's ability to train faster. The faster you train the less frequently you'll
need to train. The faster you train the lower the training volume required in your training program to achieve the same level of
fitness. Faster training increases the potential for achieving higher levels of fitness, and thus running faster times in races.

5 --- Base building reps in the 2 to 4 mile corridor with mega-sized hills
Targeting this corridor forces design of workouts containing relatively high intensity sustained effort training on courses with
mega-sized hills. At the cellular level both endurance and speed emanate from relatively high velocity aerobic training. You'll
have "speed" whether you do sprints or not, you'll have endurance whether you do "long runs" or not. And the multitude of
workouts in a traditional training program from the 8 to 12 mile fast runs to mile repeats to 15 mile long runs, to the 6 to 9 mile
fartleks.....should -all- collectively be viewed as a multitude of different ways a personal trainer has a client do sit-ups. You
don't need a multitude of different ways to do sit-ups. You can and should choose one or two effective ways, stick with
those.....and ditch the rest.

6 --- Goal Pace workouts -every- month all year around
You get the most fit at the paces you train on the most. Do goal pace workouts all year around.

7 --- Stay ahead of tissue tightening, Stay ahead of tissue strength needs
Hamstring, calf, or quad issues occur at times when your fitness level is moving forward. The rate of tissue tightening as your
fitness level progresses in any given week may exceed the rate [frequency of stretching and strengthening] and/or
effectiveness of your stretching protocols. Strength requirements of tissues that are the weakest link in the chain may exceed
the frequency or effectiveness of your strengthening protocols.

Order Of Presentation
--- New Understanding of "Aerobic vs Anaerobic"
--- The Basics, research quotes, & anecdote quotes
--- Controllability.....training program design
--- Training Velocity
--- Sprint events......aerobic training
--- The Brain....mechanisms of fatigue
--- Mechanisms Of Strength & Power
--- Stay Anabolic.....overtraining
--- Red Blood Cells.....say no to "altitude training"
--- Marathon Training

The 100 meter World Record was broken last weekend.
some comments......
We're seeing a positive trend in sprinting. A gradually more consistent move toward the necessary long, high velocity training of the long
sprinter being applied toward running the 100 meter dash event.
Physiologically, the 100m dash is an in fact, an --endurance-- event. Even the fastest sprinters in the world fail to hold their maximum velocity
for more than 10 - 20 meters of the race. The person who slows down the least after reaching his/her maximum velocity is the person who has
the highest level of performance. Being aerobically fit at --very-- high velocities is the underlying mechanism of performance for this event and
the pathway to further world records. In years past, we've seen members of the Santa Monica track club [ie. Carl Lewis, Leroy Burrell, Mike
Marsh] and others [ie. Tyson Gay, Allyson Felix, etc.] have some of their best years when having done well in an abundance of relatively long,
high velocity workouts [200 - 600m], and now we've seen the lengthening line of long sprinters who have moved down and experienced high
level success at the 200 and 100 meters [ie. FloJo, Michael Johnson, Usain Bolt].
In our sport, we can expect to see the continued move forward of the 100m World Record, perhaps on a more frequent basis, as sprint coaches
begin to effectively piece together this aspect of the underlying mechanism of performance for this event, and successfully develop a
standardized protocol that addresses it. As some in the sport get this done, we'll see more sprinters, male and female, running major times on a
more frequent and more consistent basis as their training programs empower them to have a greater level of controllability over their
performance level.
These are great times to be alive and on this planet in our sport. We're going to see a 9.6 run for 100 meters. We're likely to see a 9.5 run for
100 meters. We're going to see a woman run under 10.4 for 100 meters. The limits of human performance are well outside of the ballpark in
which many people in our sport believe them to be.
--------------------------Around the end of last week, Tyson Gay ran a wind aided 9.68 for 100 meters.
Thats faster than Thompson ran at altitude [El Paso] with a 5 meter per second aiding wind.
So now we have a world record thats just above 9.6 and another guy running 9.6 at sea level with an aiding wind.
Predictably, more to come.......
------------------------------

Usain Bolt 9.69!!!!
I surely didn't expect to see a wind-legal 9.6 this year.
But, repeating what I posted earlier........
These are great times to be alive and on this planet in our sport. We're going to see a 9.6 run for 100 meters.
We're likely to see a 9.5 run for 100 meters. We're going to see a woman run under 10.4 for 100 meters. The limits of human performance are
well outside of the ballpark in which many people in our sport believe them to be.
----------------------------

Last weekend........
100m final [World Championships]
--- Usain Bolt 9.58 [World Record]
--- Tyson Gay 9.71 [American Record]
--- Asafa Powell 9.84
--- Daniel Bailey 9.93
--- Richard Thompson 9.93
At this point everybody should be open to the concept of re-thinking what they think they know about the limits of human performance. Its the
21rst century. Its early yet. More is coming, especially in distance running.
The application of sport sciences has only just begun.

Carmelita Jeter's performance of 10.64 approaches that which should be
considered the World Record, the 10.61 run by FloJo at the Olympic Trials in
1988.
---- FloJo's 10.49 was likely wind aided. I was at FloJo's Oly trials races. The wind reading in the infield display kept saying 0.0 m/sec for a few of
the heats. That was odd. It was odd that so many people in her heat set PR's. It was odd that other heats were wind aided. It was odd that Carl
Lewis [9.78] time was wind aided. But supposedly not the 10.49, with a wind at 0.0 meters per second. It was a pretty windy day.
---- Marion Jones, prior to her use of "the clear", ran 10.71. Thus the all-time list should probably look like this........
10.61 -- FloJo
10.64 -- Carmelita Jeter
10.71 -- Marion Jones
As stated previously, these are great times to be alive and on this planet in our sport. We're going to see a woman run under 10.4 for 100
meters. The limits of human performance are well outside of the ballpark in which many people in our sport believe them to be.
-------------------------------

Yesterday in Florida, Tyson Gay ran 400m in 44.89.
A personal best. Started last year with 45.57.
Repeating from the initial post on this thread, also an excerpt from the June 2, 2008 ETG Press Communication prior to the 9.6 and 9.5
performances of Tyson Gay and Usain Bolt.......
http://www.theetgtrackclub.com/index.cfm?fuseaction=press_media
We're seeing a positive trend in sprinting. A gradually more consistent move toward the necessary long, high velocity training of the long
sprinter being applied toward running the 100 meter dash event.
Being aerobically fit at --very-- high velocities is the underlying mechanism of performance for this event and the pathway to further world
records. In years past, we've seen members of the Santa Monica track club [ie. Carl Lewis, Leroy Burrell, Mike Marsh] and others [ie. Tyson Gay,
Allyson Felix, etc.] have some of their best years when having done well in an abundance of relatively long, high velocity workouts [200 - 600m],
and now we've seen the lengthening line of long sprinters who have moved down and experienced high level success at the 200 and 100
meters [ie. FloJo, Michael Johnson, Usain Bolt].
In our sport, we can expect to see the continued move forward of the 100m World Record, perhaps on a more frequent basis, as sprint coaches
begin to effectively piece together this aspect of the underlying mechanism of performance for this event, and successfully develop a
standardized protocol that addresses it. As some in the sport get this done, we'll see more sprinters, male and female, running major times on a
more frequent and more consistent basis as their training programs empower them to have a greater level of controllability over their
performance level.
.

Physiologically, the 100m dash is an in fact, an --endurance-- event
Physiologically, the 100m dash is an in fact, an --endurance-- event. Even the fastest sprinters in the world fail to hold their maximum velocity
for more than 10 - 20 meters of the race. The person who slows down the least after reaching his/her maximum velocity is the person who has
the highest level of performance. Being aerobically fit at --very-- high velocities is the underlying mechanism of performance for this event and
the pathway to further world records.
A positive trend in sprinting is the gradually more consistent move toward the necessary long, high velocity training of the long sprinter being
applied toward running the 100 meter dash event.
Tyson Gay and Usain Bolt have run the fastest 100m times in the world so far this year. These performances, like last year, were preceded by
relatively fast times run at 400m, demonstrating a relatively high aerobic fitness level at high velocities.
Usain Bolt 400m in Feb 2007 = 45.28
2009 = 45.54
2010 = 45.87
Tyson Gay 400m in 2009 = 45.57
2010 = 44.89
Tyson Gay, after defeating Usain Bolt head to head, last week ran 9.78 into a head wind.
His personal best is the American Record at 9.69. Had his 9.78 performance been with an aiding wind of 1 - 2 meters per second, it may have
put him in the same ballpark of Usain Bolt's world record at 9.58.
-----"Current developments in the training of 400m sprinters showed that aerobic training had a positive effect on competition performance."
D. Wallner, et al
Interdependence Of Aerobic And Anaerobic Performance And Its Consequences For Training In Sprinters And Endurance-Trained Runners
Journal of Sports Sciences.....Volume 17 #7....1999....page 551
---".....there have been relatively few investigations of the effects of sprint training on mitochondrial enzymes or aerobic power in humans...."
"The significant increases in Vo2max.....were somewhat unexpected....Changes of this magnitude are usually assciated with training programs
involving several hours per week at sub-maximal intensity."
J.D. MacDougall,et al
Muscle Performance And Enzymatic Adapations To Sprint Interval Training
Journal Of Applied Physiology.....Volume 84 #6....June 1998...page 2141
---"Denis et al [1992] have reported the ability to sustain supra-maximal work lasting 30 - 45 seconds was related more to muscle oxidative
[aerobic] capacity than to glycolytic [anerobic] capacity."
B. Dawson, et al
Changes In Perfomrance Muscle Metabolites, Enzymes, And Fiber Types After Short Sprint Training
European Journal Of Applied Physiology & Occupational Therapy....Volume 78...1998...page 167
---"Little data exist that specifically and accurately evaluate energy system contributions....Considerable information can be found that attempts
to do so, but this data has generally been based on data in the 1970's that inappropriately used oxygen debt to quantify anaerobic energy
release."
"The crossover to predominately aerobic energy system supply occured between 15 and 30 seconds for the 400, 800, and 1500 meter events."
"These results suggest that the relative contribution of the aerobic energy system during track running events is considerable and greater than
traditionally thought."
M.R. Spencer, et al
Energy System Contribution During 200 To 1500 Meter Running In Highly Trained Athletes
Medicine & Science In Sports & Exercise....Volume 33 #1....January 2001....page 157

Sprint event lane assignment affects reaction time……..
"Loud sounds can decrease reaction time and increase force generated during voluntary contractions."
"Reaction time for the 100/110 m athletics events at the 2004 Olympics were obtained from International
Association of Athletics Federations archives and binned by lane. Additionally, 12 untrained participants
and four trained sprinters performed sprint starts from starting blocks modified to measure horizontal
force."
"Runners closest to the starter at the Olympics had significantly lower reaction time than those further
away. Mean reaction time for lane 1 (160 ms) was significantly lower than for lanes 2-8 (175 ± 5 ms),
and reaction time for lane 2 was significantly lower than that for lane 7."
"......increasing "go" signal intensity from 80-100-120 decibel significantly decreased reaction time from
138 ± 30 to 128 ± 25 to 120 ± 20 ms, respectively."
"Peak force was not influenced by sound intensity.
"We suggest that procedures presently used to start the Olympic sprint events afford runners closer to
the starter the advantage of hearing the "go" signal louder; consequently, they react sooner but not
more strongly than their competitors."
"....it was surprising to find that at the 1996 Olympic Games, there appeared to be a relationship
between lane assignment and reaction time, such that reaction time progressively increased from lanes 1
to 8..."
"According to OMEGA, the official time keepers of the Olympic Games, the "go" signal has been delivered
through the speakers behind each runner since 1984 to avoid problems related to sound propagation.
However, Lennart Julin and Dapena suggested that the discrepancies in reaction time in the 1996 data
are consistent with delays related to the time required for sound to propagate from the starting pistol
beside lanes 1 to 8, suggesting that the use of the loud gun remains problematic."
A.M. Brown, et al
"Go" Signal Intensity Influences the Sprint Start.
Medicine and Science in Sports and Exercise.....Volume 40 #6....June 2008.....page
1142-1148

Major Mechanisms Of Optimal Strength & Power
Strength
-- brain & nervous system recruitment of muscle fibers
-- increase ability of brain & nervous system to make muscle produce large amount of force

Power
-- brain & nervous system recruitment rate of muscle fibers
-- increase ability of brain & nervous system to make muscle produce large amount of force….quickly

Mechanisms Of Developing Strength & Power
Muscles don't move without being told to do so.
To be told to do so, they have to be sent an electrical signal.
This signal tells them how much force to produce and how quickly to produce it.
The brain sends these signals down its transmission lines [ie. nerves] out to the muscles.
The mechanisms of performance in our sport are conceptually contained in the following questions;
1. How much force can you produce [Strength]
2. How quickly can you produce a high level of force [Power]
3. How long can you keep that going [Endurance]

Strength…..
How much force can you produce.
The more force you can produce while your foot is on the ground during the running stride, the faster you can run.
Stimulus = use heavy weight, very few reps, very few sets
[definition of "heavy weight" = weight you can't lift more than 2 to 3 reps consecutively]
Power……
How quickly can you produce a high level of force.
During the running stride, the foot is on the ground for only a short period of time. You need to be able to produce a high level of force during the short
period of time that the foot is on the ground. The rate of force production is kind of important in our sport. The rate of force production increases with the
rate of electrical signals from the brain, down the transmission lines [nerves], and to the muscles.
Stimulus = use lite weight, high velocity lifting [during the "up" motion], very few reps, very few sets
[definition "lite weight" = about 30% of what you can lift no more than 2 to 3 reps consecutively]

Real strength training….
very high weight, very low reps and sets, stimulus forces high recruitment of muscle fibers by the brain and nervous system. Real strength is about the
brain and nervous system, -not- muscle mass. That’s the mechanism by which a guy at the 1996 Olympic Games set a world record in the clean and
jerk…..nicknamed "pocket Hercules" due to weighing only 140 pounds he lifted 412 pounds off the floor and brought it to his chest, then pressed it over
his head.
Real strength is about the brain and nervous system, -not- muscle mass. Several sprinters on the planet, weighing the 140 - 150 pounds, about the
same as middle distance runners but running 9.7 - 9.9 for 100 meters. Power output is about the brain and nervous system, not muscle mass. One could
turn on "Good Morning America" or the "Today Show" a few years ago when Shaolin monks from China were touring the U.S.. One of them weighing
160 - 180 pounds did a hand stand using only his index fingers, not only supporting his body weight but maintaining his balance with no help as well.
Strength and power are about the brain and nervous system, not muscle mass.
Strength via the brain and nervous system.
If you train it you will have it.
If you don't, you won't.
Focus on brain and nerve -not- muscle mass.
Biggest is not always strongest.
The major proteins that your training program needs to cause production of, to a very high level for high level performance.......
1 --- Proteins involved in synaptogenesis [production of connections between brain cells to aide in synchronization of signals to muscle for muscle fiber
force output and rate of force production]
2 --- faster rather than slower forms of sodium/potassium/chloride/calcium pumps and channels along brain cell, nerve fiber, and muscle fiber
membranes.
Most of these proteins have multiple iso-forms specific to a given velocity of function.
Thus your training program needs to be designed in a manner that.....
1 --- causes production of the right proteins, the ones specific to the velocity related to your goal performance level
2 --- avoids inducing production of high levels of perhaps slower functioning proteins
This is what applied Sport Sciences looks like.

ETG Training Program Principles
"Exercise bouts that maximize anabolic hormonal response and/or
minimize the catabolic hormonal response promote greater longterm adaptations....."
"Similarly, exercise bouts that limit the anabolic hormonal response
and/or exacerbate the catabolic hormonal response suppress
adaptations......"
D.A.Judelson, et al
Effect of hydration state on resistance exercise-induced endocrine markers of anabolism, catabolism, and metabolism
Journal Of Applied Physiology.....Volume 105 #3....September 2008....page 815 - 824

"Although there is obviously a training stimulus beyond which any
additional load or stimulus does not induce further desired
adaptation, the control mechanisms for the adaptive process
require regular periods of overload....."
"However, an imbalance between training frequency and
subsequent recovery may give rise to an accumulation of training
stress that results in a suboptimal adaptation response in skeletal
muscle, termed overtraining. Therefore, the frequency of overload
is important in defining the training stimulus, with adequate
recovery required to ensure optimal muscle adaptation."
V.Coffey, et al
Effect of High-Frequency Resistance Exercise on Adaptive Responses in Skeletal Muscle
Medicine & Science in Sports & Exercise.....Volume 39 #12.....December 2007.....page 2135-2144

-

ETG Training Program Principles
There are --2-- separate consequences of "Over-training"
1. The one where you incur a running injury
2. The one where your body enters into the physiological state where your anabolic
system [a.k.a tissue building] is suppressed to some significant degree and thus your
ability to acquire training adaptations and move forward in fitness level is suppressed.
This can be referred to generally as "Physiological Over-training", or being in an
"over-trained state".
Physiological over-training, or being in an "over-trained state" is something one
can measure. It often comes in the form of cortisol [stress hormone} production,
which suppresses anabolic [tissue building] hormones and other hormone production
[ie. testosterone, estrogen, growth hormone, thyroid hormone, and overall adrenal
gland function], and competes with anabolic hormones for binding sites on tissues
such as muscle. It reduces protein production, such as muscle protein, blood proteins
[ie. Red Blood Cells, Immune system cells, etc]. This is a state where even though you
are -not- injured, and even though you are training fully, your fitness level does -notmove forward, and may even reverse.
Again, this is a measurable state. You can measure cortisol levels. You can measure
red blood cell and EPO production ability. You can measure muscle protein synthesis.
You can measure immune system activity. You can measure adrenal gland function.
You can measure certain aspects of brain activity.
Regardless of what type of training program you believe in and follow [mileage
oriented, or velocity oriented], its helpful if one's body can stay in an anabolic state
such that it can adapt to one's training, thus moving forward in fitness, leading to
increases in performance level.
That’s major challenge and the major objective when designing any training program.
If your body can't adapt, you can't move forward in fitness level. If your body can't
move forward in fitness level, it can't move forward in performance level.
Much of sport is about moving forward in performance.

Replace Altitude Training
By Marshall Burt
Still a lot of American distance runners doing the Altitude Training thing. I'm hoping it is entering its final years of popularity.
I have never been a believer, fan, or advocate of altitude training. Whether that term means traditional altitude training or the "live high train low" method.
None the less, one day back in the early to mid-1990's I was sitting in a lecture room at the University Of Texas. In the room full of exercise physiologists
were some of the top human performance researchers in the world [they were working at Univ of Texas Kinesiology dept]. They had invited a researcher
in the Dallas area to give a lecture about his work on altitude training. He had just begun work on what he called "live high, train low".
He presented his data which included conclusions attributing a large chunk of the improvement in fitness and performance to the expansion of red blood
cells. A couple of the Univ of Texas researchers challenged that assertion. They challenged it since in years past, they had done studies where they
infused red blood cells into people and measured the amount of improvement in related areas of fitness and performance. So they knew to what extent
either infusion or altitude related increases in red blood cells affected those things. They asserted that much of the improvement in fitness and
performance measures that researcher from Dallas had attributed to the expansion of red blood cells could not be accounted for by the expansion of red
blood cells.
That inherently meant that something else was the cause.
I set the subject aside in my mind for many years since altitude training never seemed like a physiologically logical training method to me anyway.
In the years that followed I came across research identifying mechanisms by which a number of training stimuli at sea level lead to EPO production and
red blood cell expansion. This along with studies that suggested that the cardiovascular system is not the main limiting factor on distance running
performance.
Wasn't until some time in 2011 that I returned to the subject of there being a cause other than red blood cell expansion for improvements in various
aspects of fitness and performance with altitude training. It occurred to me that whether runners are doing traditional altitude training or "live high train
low", in being in or near mountains, they all have in common, road runs of varying lengths that are all done on courses that inherently have a relatively
high frequency of long hills of relatively significant grades. Something they don't normally, intentionally train on with the same or similar frequency during
their normal lives at sea level.
Thus one has this confounding variable in any altitude training study even for people doing the "live high train low" method since being in or near
mountains inherently alters the nature of the courses one will regularly train on. Physiologically the main area of difference isn't the altitude, its the size,
length, and frequency of the hills.
In the late 1980's, while coaching at the high school level I had designed a 4 and 8 mile course that wound and looped through a "up-scale"
neighborhood near the high school because the hills there were quite lengthy [400 - 800m], steep, and frequent. The athletes and the major aspects of
the training being the same, weekly or more frequent runs [fartleks] on these courses was the only significant difference. This allowed me to pick up on
substantial increases in fitness from this type of training. This reinforced an experience my freshman year in college running a weekly 9 mile fartlek
workout on a course that included a very hilly neighborhood near the college.
I believe we live in an era where we understand enough about the physiological aspects of altitude training that we can, with some degree of confidence,
abandon the concept.
One can argue that every training program in our sport should include a base building workout done all-year-around, on a frequency of at least twice per
month. That workout consisting of a road run, perhaps in fartlek form where the surges in pace are lengthy [ie. 400 - 800m or longer] on a course where
the hills are long, steep, and frequent. If necessary it may be necessary to design a loop course where the loop will be repeated over and over if the
number of lengthy hills in one's area are few or far between.
One can train at a higher velocity at sea level compared to altitude, even in the "live high train low" method [since "low" often doesn't mean sea level].
Thus, combining that benefit with intentionally seeking out and designing a road course around the superior types of hills one gets when running on or
near a mountain at altitude, on can move away from and far beyond the Altitude Training era in our sport.
Like the subject of so-called "Performance Enhancing Drugs" [a.k.a. performance retarding drugs] Altitude Training is a subject matter that has long
outlasted its physiological worthiness, efficacy, and usefulness in distance events performance.

"In spite of accumulating evidence that altitude training affords no advantage over sea
level training, many coaches and athletes believe that it can enhance sea level
performance for any athlete, whether endurance or power is the focus in their particular
sport."
"The issue of whether altitude training enhances sea level performance remains a
controversial subject."
L.A. Wolski, et al
Altitude Training For Improvements In Sea Level Performance
Sports Medicine.....Volume 22 #4....October 1996...page 251

Its not about red blood cells.......
“Scientifically speaking, altitude training has no effect,”
“Neither the ability to cycle far or the ability to sprint is improved on average.”
[Dr. Nikolai Nordsborg, University of Copenhagen]

------------------

".....based off of a study using elite cyclists to assess Live High Train Low at a training center in the
Jura mountains of France."
"Unlike the vast majority of researchers who had investigated Live High Train Low , this team used a
double-blind design, which is the gold standard for scientific research. It had been difficult to use a
double-blind design in studies using natural altitude: athletes knew whether they were living in the
mountains or at sea level, and so did researchers."
"Only the lead researcher knew which athletes were assigned where; even the on-the-ground staff did
not know, eliminating bias at another level."
"The cyclists lived in the treatments for four weeks, during which time they were told to train normally,
outside, at the natural 1,135 meters of elevation."
".....athletes living the Live High Train Low lifestyle did not increase their red blood cell mass or the
erythropoietin levels....and that group did not see greater improvement in the tests and time
trials.....than their control group counterparts."
[Dr. Christoph Siebenmann, Carsten Lundby of the University of Zurich]
[Dr. Nikolai Nordsborg of the University of Copenhagen]

------------------

"......human erythropoietin administration...."
"......paradoxically, its effects are opposite of those of endurance training, namely a change in red cell
mass without an increase in the total blood volume. Thus use of.....erythropoietin as a performance
enhancing agent is dangerous, particularly in the less fit athlete, and probably of little benefit in the
highly conditioned one."
J.L.Spivak
Erythropoietin Use And Abuse: When Physiology And Pharmacology Collide
Advances In Experimental Medicine & Biology....Volume 502....2001....page 207 - 224

------------------

"It has been shown that, in elite athletes, hematocrit does not correlate with performance."
A.Legaz, J.J. Gonzales, et al
Hematocrit > 50%: An Accurate Index For Prevention and Control Of Doping In Athletes?
University Of Zaragoza
Spanish Olympic Committee

Its not about red blood cells.......
[effects of EPO/blood doping in the Tour de France]......
"Evidently, the inconclusive research findings as well as our own observations oppose popular beliefs as well as opinions
of the anti-doping agencies about the ergogenic effects of Hb doping aids for cyclists. This disparity made us insecure.
What if aforementioned arguments and observations are valid and those of the anti–doping authorities are not?"
"We summarized the main statistical findings of our study....The analyses offered no support for the outlier hypothesis,
since none of the victors in the 1990 – 2008 periods demonstrated abnormal peaks in their time performances compared
to the performances of their counterparts in foregoing periods."
H.Lodewijkx, B.Brouwer
Epo Epidemic in Professional Cycling
Research Quarterly for Excercise and Sport......Volume 82 #4......2011....page 740 - 754

-----------------".....asked questions about the reliability of urine testing for recombinant human Epo (rHuEpo).
"The Epo test that has been adopted in World Anti-Doping Agency (WADA)-accredited laboratories is based on isoelectric
focusing."
"Several problems were already identified in a WADA-commissioned report in 2003.”
"Epo test results are clearly not always interpreted identically. The use of the software processing has been criticized."
"The American WADA-accredited laboratory has performed the direct Epo test on more than 2,600 samples, only nine of
them were found to be positive. The low numbers of athletes caught by the test are somewhat contradictory to the overall
increase of mean hematocrit values since rHuEpo became available."
"....the high number of false-negative results imply a risk that athletes doping with Epo will avoid detection....."
J.R. Delanghe1, M.J. Joyner
Testing for recombinant human erythropoietin
Journal Of Applied Physiology....Volume 105 #2.....August 2008.....page 395 - 396

-----------------"In their recent editorial on the disappointing disagreement between two World Anti-Doping Agency (WADA)-accredited
laboratories evaluating samples for detecting recombinant human erythropoietin (Epo) in urine, Delanghe and Joyner
concluded that blood-based indirect Epo tests offer an interesting alternative."
"This is ideally true, considering that the urine test is proven unreliable. However, indirect testing.........is a hard task to
accomplish."
"Under ideal conditions laboratory tests are still intrinsically biased by a certain degree of preanalytical and analytical
variability."
"In the athletic field, such biases are enormously amplified and hardly governable. Strenuous physical exercise,
temperature, and humidity all have substantial influences on several hematological parameters."
"When left uncontrolled and unstandardized, all these variables would dramatically affect the reliability of indirect
hematological testing to detect cheating."
Venke Skibeli…..
"Delanghe and Joyner claim that an improved regimen in anti-doping testing would be to introduce indirect testing of blood
parameters known to be affected by EPO, and to establish blood profiles related to personalized acceptance limits.
Indirect testing has previously been struggling with great inherent variations and has not proved more efficient in detecting
EPO abuse than the direct analysis."
G. Lippi
Comments on Delanghe and Joyner's Editorial "Testing for recombinant human erythropoietin"
Letters to the editor Journal Of Applied Physiology

[one of several reasons why "weekly long runs" are --not-- superior to high
intensity short stuff for building blood vessels in distance runners. And
this is among the reasons why there are no "weekly long runs" in TheETG
training program]
".....endothelial progenitor cells contribute to vascular repair process by differentiating into
endothelial cells. This study investigates how high-intensity interval and moderate-intensity
continuous exercise training affect circulating endothelial progenitor cell levels and endothelial
progenitor cells functionality....."
"60 healthy sedentary males were randomized to engage in either HIT (3-minute intervals at
40 and 80 % VO2max for five repetitions) or MCT (sustained 60% VO2max) for 30 min/day, 5
days/week for 6 weeks, or to a control group that did not received exercise intervention."
"High intensity interval training is superior...."
"Moreover, high intensity interval training effectively enhances endothelial progenitor cell
functionality and suppresses endothelial injury....."
Hsing-Hua Tsai, et al
High-intensity Interval training enhances mobilization/functionality of endothelial progenitor cells and depressed
shedding of vascular endothelial cells undergoing hypoxia
European Journal of Applied Physiology -- Volume 116 #11 --December 2016 -- page 2375

compared to normal sport drinks, combining glucose with fructose in a sport
drink [2 to 1 ratio] may provide a substantial improvement in performance in
cycling and running events of 2 hours or more........
definitions
--- exogenous carbohydrate = carbos supplied from outside the body
--- carbohydrate oxidation = burning carbos for fuel during exercise, running or cycling

"For some time, it was thought that exogenous carbohydrate oxidation rates would not exceed 1 gram per minute, even at high rates of
ingestion (greater than 2 grams per minute). However, recent research from our laboratory has shown that exogenous carbohydrate oxidation
can be increased above 1 g·min-1 when multiple transportable carbohydrates are ingested."
"....total exogenous carbohydrate oxidation of the mixture of glucose and fructose was reported to be as high as 1.26 g·min-1.......glucose
drinks.....was around 0.80 g·min-1. "
"In subsequent studies, it was observed that when a glucose and fructose beverage in a 1:1 ratio was ingested at very high rates (2.4 g·min-1)
during 150 min of exercise......"
"This finding of increased exogenous carbohydrate oxidation has also been reported when the fructose has been replaced by sucrose, the
glucose replaced by maltodextrin......."
"As recently reviewed, it was thought that the limitation of the rate of exogenous carbohydrate oxidation to 1 g·min-1 was not in gastric
emptying or muscle glucose uptake. Rather, it seemed to be intestinal absorption of carbohydrate that limited exogenous carbohydrate
oxidation."
"Glucose is absorbed in the intestine by the sodium-dependent glucose transporter SGLT1. It has been suggested that the SGLT1 transporter
becomes saturated at high glucose-ingestion rates. When glucose and fructose are combined, intestinal carbohydrate absorption can be
increased, because fructose uses a different transporter whereas fructose is absorbed by the intestinal transporter GLUT 5. This mechanism has
been used as a way to explain the robust finding of increased exogenous carbohydrate oxidation with multiple transportable carbohydrates."
"Although it is generally assumed that an increase in exogenous carbohydrate oxidation is beneficial because it reduces the reliance on limited
endogenous stores, the ergogenic effects have not yet been demonstrated."
"When glucose and fructose were ingested, ratings of perceived exertion were lower, and self-selected cadence was higher in the later stages
of exercise compared with both glucose alone and water. These findings suggest a reduction in fatigue with the ingestion of a glucose and
fructose beverage compared with a glucose-only drink."
"The aim of the present study was to investigate the effect of ingesting a glucose plus fructose drink compared with a glucose-only drink [both
delivering carbohydrate at a rate of 1.8 g·min-1] and a water placebo on endurance performance."
"Subjects ingested either a water placebo, a glucose-only beverage, or a glucose and fructose beverage in a 2:1 ratio during 120 min of
cycling......followed by a time trial in which subjects had to complete a set amount of work as quickly as possible."
"Ingestion of glucose plus fructose resulted in an 8% quicker time to completion during the time trial (4022 s) compared with glucose (3641 s)
and a 19% improvement compared with W (3367 s). Total carbohydrate oxidation was not different....suggesting that glucose plus fructose led
to a sparing of endogenous carbohydrate stores, because glucose plus fructose has been shown to have a greater exogenous carbohydrate
oxidation than glucose."
K.Currell, et al
Superior Endurance Performance with Ingestion of Multiple Transportable Carbohydrates
Medicine & Science in Sports & Exercise......Volume 40 #2......February 2008.....page 275-281

So called "performance enhancing drugs" are prescription drugs.
Some examples of the effectiveness of prescription drugs
in sport...........
"The drug erythropoietin, often called EPO......a new systemic review of existing research reveals that there is no scientific evidence that
it does enhance performance, but there is evidence that using it in sport could place a user's health and life at risk."
EPO [erythropoietin] doping in elite cycling: No evidence of benefit, but risk of harm
Science Daily......December 5, 2012.
"....there is no scientific basis from which to conclude that rHuEPO has performance-enhancing properties in elite cyclists.""The
use of rHuEPO in cycling is rife but scientifically unsupported by evidence, and its use in sports is medical malpractice."
J.A.Heuberger, et al
Erythropoietin doping in cycling: lack of evidence for efficacy and a negative risk-benefit.
British Journal Of Clinical Pharmacology......Volume 75 #6....June 2013...page 1406
"The over-exaggeration of the effects of growth hormone in muscle building is effectively promoting its abuse...."
"....there is the question of disinformation on rhGH....Part of this problem may, paradoxically, derive from the anti-doping authorities
themselves. By ignoring the evidence the rhGH does not work in normal healthy subjects, the athletic establishment could be accused of
effectively promoting its use."
"We must tell athletes the truth: growth hormone does not 'work' or at least not as they think it does and that its is associatedwith all
kinds of immediate and long term hazards-----everything from decreased performance to cancer."
"....none of us scientists, doctors, coaches, or sports bodies should continue to suggest that this dangerous doping practice works."
M.J. Rennie
British Journal Of Sports Medicine.....Volume 37 #2....April 2003....pages 100-103
"Testosterone prohormones such as androstenedione, androstenediol, and dehydroepiandrosterone (DHEA) have been heavily
marketed as testosterone-enhancing and muscle-building nutritional supplements for the past decade."
"Contrary to marketing claims, research to date indicates that the use of prohormone nutritional supplements (DHEA, androstenedione,
androstenediol, and other steroid hormone supplements) does not produce either anabolic or ergogenic effects in men. Moreover, the
use of prohormone nutritional supplements may raise the risk for negative health consequences."
G.A.Brown, et al
Testosterone Prohormone Supplements.
Medicine & Science in Sports & Exercise.....Volume 38 #8....August 2006.....pg 1367-1537

So called "performance enhancing drugs" are prescription drugs.
Some examples of the effectiveness of prescription drugs
in American medicine & health care..........
"Most drugs are only effective for a small percentage of people who take them."
Michael Leavitt [U.S. Secretary of Health & Human Services 2005 - 2009]
"......the benefits that US health care currently deliver may not outweigh the aggregate health harm it imparts."
Journal Of The American Medical Association...Volume 302 #1..July 1, 2009...page 89 - 91
"It is estimated that more than 700,000 individuals are seen in hospital emergency departments for adverse drug events each year in the
United States."
[Centers For Disease Control....2015]
"106,000 deaths/year from non-error, adverse effects of medications"
B. Starfield
Is US Health Really the Best in the World
Journal of The American Medical Association.....Volume 284 #4....July 26, 2000....page 483 - 485
"......1.5 million U.S. residents are harmed or killed each year because of medication errors, according to an Institute of Medicine report."
Nature Medicine....Volume 12 #9....September 2006.....pg 984 - 985....News In Brief
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