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Endurance Training  Josd! s ooyt

* Reaching performance goals in aerobic endurance
sports requires an understanding of multiple factors,
including the basic physiology behind endurance
performance, exercise economy, principles of aerobic
endurance training, performance psychology, and
overall life-style.
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Aerobic endurance :‘é'*‘" ’ “"c.“.ol'“i"

adaptations

Aerobic metabolism refers to the production of
energy from the break-down of carbohydrates
and fats in the presence of oxygen.
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Anaerobic metabolism refers to the production of
energy from the breakdown of carbohydrates in
the absence of oxygen.
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Aerobic endurance :‘é'*‘" ’ “"c.“.ol'“i"

adaptations

Cardiovascular endurance refers to the
response of the heart and vasculature to
aerobic endurance training. As fitness
improves, cardiac output increases to an
increase in stroke volume (25).
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Aerobic endurance :‘é'*‘" ’ A c.“.ol'“:"

adaptations

* Maximal oxygen consumption (Vo2makx) is
related to cardiorespiratory fitness.
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* Lactate threshold is a fatigue threshold
representing an abrupt increase in lactate
above baseline concentration.
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Factors in Aerobic it gl Jooxd! 187 3 ol g2
Endurance Performance

* exercise economy,

oyl oLzl
 exercise prescription derived from scientifically
based training principles,
* psychological preparation that motivates the
athlete.
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* lifestyle that leads to training success and
adequate recovery.
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Exercise Economy o youd | Sl

* Exercise economy refers to the metabolic
demand of submaximal exercise. As athletes
become more economical during tasks like
running, cycling, or swimming, endurance
performance also improves.
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Exercise Economy o youd | Sl

* There are many ways to improve exercise
economy, but specificity of the exercise modality
should be the main focus.
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 This will allow more calories (energy) to be
available during the race, delaying the fatigue
process.
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Exercise Economy o youd | Sl

* In addition to training the body to perform as
efficiently as possible at a specific event, other
factors can affect running economy, such as stride
length, body weight and air resistance.
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* A comfortable, natural stride length seems to be
the most efficient for most runners.
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Exercise Economy o youd | Sl

* Body weight should be kept at low but healthy levels
based on athletes' body type and body composition.
For example, excessive muscle mass may not allow for
the optimal efficiency in aerobic exercise.

9L~.>wg)5.‘ MUBWMM|U”&LM1M ®
Ml A ol S (e ] 29855 b o £33 e
Al I el 3 Ledl 3 laSIL o Y 03 Al il

* Athletes can improve their economy by wearing tight-
fitting clothing that does not catch the wind and by
drafting behind other competitors, particularly during a
race or time trial
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Training Principles for PRV | JUF PRV | FX W
Aerobic Endurance Training adlgad! Joxd! Mo

* As mentioned previously, specificity of modality is
very important. For example, if the athletic goal is
a running competition, then the athlete should
perform mostly running workouts.
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* In addition, supplemental activities, such as
resistance training and nutrient timing, can be
important in reaching performance goals.
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Life style ot tacd

* Recovery is a very important part of aerobic
endurance training. In fact, research shows that
athletes with higher aerobic fitness levels can
recover faster than people with lower aerobic
capacities

<l AA”(SgdtJabb»Y‘Ly:€Jw|LpLMJuétuJ‘w%éLw u}c
WYL SON| - WA VS ]

* Adequate sleep and sufficient intake of high-

quality nutrients are key components to recovery.
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Aerobic Endurance PRI JUES
Training Variables < ged! Jooxt

Intensity suui

Duration suws

Volume ,ludo
Mode of training < yud! & b

Intensity (Load) (Joxx31) it

* Intensity measurement varies according to sport and
mode of training. For instance, a runner may define
intensity by a speed (i.e., miles per hour), while a
cyclist may classify intensity with a load (i.e., watts).
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* The minimal training-intensity threshold to improve
fitness is also the same for all activities, approximately
40% to 50% of VO2max or 55% to 65% of maximum
heart rate (HRmax).
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measure of intensity

* Exercise pace can also be used to measure
exercise intensity.
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* This technique uses the results of past
competitions (e.g., average minute/mile pace)
to establish training intensities.
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measure of intensity

* Physiologically, heart rate is directly related to
cardiorespiratory fitness (4). Therefore, it can
be used to recommend intensity levels as a
percent of an athlete’s maximal fitness level.

Predicted HRmax = 220 x age
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HRM Training Zone Calculator
Enter your age and Resting Heart Rate
Age| 54 |lyrs

Resting Heart Rate (RHR) 40 bpm

Maximum Heart Rate (MHR) 171/1 bpm

Working Heart Rate (WHR) 131/1 bpm

Training Zones Heart Rate Objectives
60% 118/7 Fat burning and re-energise glycogen stores
70% 131/8 Develop oxygen transportation systems

80% 144/9 Improve lactic acid threshold
85% 151/4 Lactic thresehold
90% 158/0 Speed
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measure of intensity "

* For example, when training at distances longer

than competition lengths (e.g., long. slow

distance, or LSD), the intensity should be less
than the goal pace for competition. Similarly,

when performing shorter tempo activities, the
pace should be faster than competition pace.

Jlsbl oo Jobl @lilaws e ol aie ¢ Jlea! Jomw e @
LSD) 5l cirlasg gl Bilns < Jliod] Jonms o) &l
Aslial) Buginall de ! o 81 BBLESU 4685 ] oy
9955 o) comy ¢ padl 859 I3 Aaisl slol wie ¢ Jiallg
sl de o o &yl eyl

7/26/2024



quantitative
measure of intensity

* Ratings of perceived exertion (RPE) are an
additional valid tool for monitoring exercise
intensity. The 15-point Borg scale has been
shown to be correlated with blood lactate,
heart rate, and VO2max responses to exercise.
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Relationship between Percent HR Max
and Percent VO2 Max and RPE

Borg Scale RPE

% VO,Max

% HRmax

“Expected” Lactate
level (4 min. stages)

Ventilatory Responses

Minimum
Cardiovascular
Benefit

11 (fairly light)

50%

70%

~1.0-2.0

Ve/VO,

proportional with
work; unnoticeable

change

Aerobic Limit (Level 1)

14 (between somewhat

hard and hard)

60-65%

75-80%

~22

Ist increase in V. per

consumed O»;
noticeable

Anaerobic Threshold
(Level 2)

17 (very hard)

80-85%

90-92%

4.0

2nd increase in V, per

Still barel consumed O,; Decrease in
4 PETCO; and Increase in

VJVO,

Severe Exercise (Level 3)

18-20 (extremely hard to
exhaustion)

>85%

95-100%

Usually >8-10

Exercise hyperpnea;
individual cannot speak
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60-65%

75-80%

~2.2
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Duration and Volume g ool

* Exercise duration and volume are often
inaccurately used interchangeably.
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» Exercise duration refers to the length of time of a
training session. It is influenced by intensity.
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* In contrast, training volume incorporates both
intensity and duration of a training session.
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Duration and Volume a1y ool

* For example, volume is often calculated in resistance
training as the number of sets performed multiplied by
the number of repetitions performed multiplied by the
weight lifted (1). The same method is often applied to
aerobic endurance training volume by multiplying the
duration of exercise by (1) the distance traveled and (2)
the exercise intensity (either the average pace or heart
rate during a training session).
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Aerobic Endurance s o Wbt gl
Training Strategies <9l Joxdt

* However, it is essential that training programs be designed

to be specific to the sport, season of competition, and the
individual needs of the athlete.

AR #M""’)‘A“J‘C“‘)’Mﬁ""u‘ 6)5)‘4” “_Qoé.o5 ®

P 0, Sl g dliall sges sl
* This evidence suggests that combining traditional long-
duration training with moderate-intensity training and
short-duration, high-intensity training may yield the same
(if not better) results in performance adaptations.
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Long-Duration, Moderate- o ¥! Jgb o y0
Intensity Training ovwd! awgiog

* The most common type of training identified with
aerobic endurance sports, often referred to as long,
slow distance (LSD) training, is characterized by
moderate intensities (i.e., 60% to 70% of VO2max or
HRmax) maintained for Iong periods of time.
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* Typically, the training distance is greater than the race

distance by at least 30 minutes. This is sometimes
referred to as base training.
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Long-Duration, Moderate-  wwo¥! Jgb ooy
Intensity Training ovwd! awgiog

* |t allows athletes to participate in a relatively large
training volume without imposing a high level of stress
on the musculoskeletal system. helps enhance the basic
cardiorespiratory and cardiovascular adaptations that are
expected to occur with aerobic endurance exercise.
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* Also improves the ability to recover between training
sessions.
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Long-Duration, Moderate- ¥ Jgb oy
Intensity Training ovwd! awgiog

* Adaptations:

- increase the rate of fat metabolism
- increase in stroke volume

- mitochondrial density

- psychological benefits (long-duration activities equal to
or greater than competition lengths).
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Moderate-Duration, ouad! daw gio by 30
High-Intensity Training ALY Ik 3

* Intensity at or slightly above the lactate threshold (LT)
is associated with an exercise intensity at which lactate
begins to accumulate and available aerobic energy
sources can no longer keep up with the high rate of
energy demand)
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* pace/tempo training

* It lasts about 20 to 30 minutes, inducing both aerobic
and anaerobic physiological adaptations.
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Finding the right tempo  Zwxal! EWW (Js 4 guall

* Heart Rate: 85 to 90 percent of your maximum heart
rate.
Jaxed oad¥ ozl cpo Blodl 53+ JIAD :edilll Ol i Jaro
* Perceived Exertion: An 8 on a 1-to-10 scale (a
comfortable effort would be a 5; racing would be close to
a 10).
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* Talk Test: A question like "Pace okay?" should be
possible, but conversation won't be.
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Short-Duration, High- CXVA [ L FUYPRY)
Intensity Training AL Jlsg

* Aerobic/ anaerobic interval training, which is commonly
called Fartlek training, is primarily used to establish a sense
of the race pace, increase the LT and augment the body's
ability to maintain higher intensities for longer periods of
time.
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* Fartlek training involves periods of moderate training (~70%
VO2max) combined with A short, fast bouts (or hill running)
at higher intensities ('”85% to 90% VOZmaX or HRmax)
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Short-Duration, High- CXVA [ L FUYPRY)
Intensity Training AL Jlsg

* Interval training has become very popular as a time-
efficient training strategy for aerobic endurance athletes.
G oo W g y05 Azl il o Liel Tax Lol il oo yodl pueol ai) @
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* Interval training involves intensities at or above VO2makx,
typically lasting between 30 seconds and 5 minutes.
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* For an aerobic endurance athlete, the rest times between
intervals are typically equal to or less than the work time
itself, which keeps the work-to-rest ratio at 1:1 or 2:1.
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Short-Duration, High- CXVA [ L FUYPRY)
Intensity Training AL Jlsg

* A variety of work-rest combinations can be used
throughout different points of an athlete's season.
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* Therefore, if similar adaptations in aerobic endurance
performance can be achieved using interval training for
20 minutes versus LSD training for 45 to 60 minutes,

then interval training is clearly more efficient. It also
results in less stress on the body.
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