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Review Article

Training load quantification in triathlon
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ABSTRACT

Cejuela-Anta R, Esteve-Lanao J. Training load quantification in triathlon. J. Hum. Sport Exerc. Vol. 6, No. 2,
pp. 218-232, 2011. There are different Indices of Training Stress of varying complexity, to quantification
Training load. Examples include the training impulse (TRIMP), the session (RPE), Lucia’s TRIMP or
Summated Zone Score. But the triathlon, a sport to be combined where there are interactions between
different segments, is a complication when it comes to quantify the training. The aim of this paper is to
review current methods of quantification, and to propose a scale to quantify the training load in triathlon
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INTRODUCTION

Endurance sports have evolved considerably in recent years, both in practice and in the diversity of
disciplines, as well as in absolute and relative performance levels. This all makes it necessary to research
into new methodologies for competition analysis along with more advanced training and performance
control techniques, based on sciences such as physiology or biomechanics. Apart from being specialists in
sports techniques, today’s trainers must be aware of these breakthroughs, use these sciences and become
part of the knowledge widening process in a field where everything seemed to be known already. It is true
that this quality —and particularly in sports such as cycling or endurance races- has always been studied
with special attention from the very beginning of physiology and biomechanics of effort (Banister & Calvert,
1980). However, the same as in all sciences, the initial knowledge has been gradually replaced with new
breakthroughs and, particularly, new concepts have emerged which qualify or break away from the
classical beliefs. Thus, thanks to the new, more accessible and practical technology, sports are being
analyzed from a more complex perspective, both in internal load (Faria et al., 2005; Bernard et al., 2009)
and in external load (Cejuela et al., 2007; Vleck et al., 2007). The complex metabolic, neuromuscular and
mechanic interactions of exertions in these competition models are being studied, and new periodization
and control methods and models are proposed to face up both to these breakthroughs and to dense and
extended competition calendars (Wood et al., 2005; Hayes & Quinn, 2009). Both competition analysis and
training quantification are basic elements in the training process on paper and, however, we still have to
deepen our knowledge of these two areas to a great extent if we want to understand and control the
process better.

Sports training quantification has always been a goal for researchers on sport sciences. There are
numerous publications (lliuta & Dimitrescu, 1978; Bannister, 1980; Morton et al., 1990; Muijika et al., 1996;
Lucia et al., 1999; Borresen & Lambert, 2009; Hayes & Quinn, 2009) which have as their aim to validate or
propose different methods to measure and control training load. Furthermore, the evolution of knowledge
also forces an evolution in control and quantification protocols. However, most sports trainers quantify
training subjectively (due to a lack of means or knowledge), which entails a severe risk for the health of
sportsmen and women who follow a training plan in which neither the effects of exercise nor their individual
adaptation level are monitored.

Within endurance sports, triathlon is a sport where three exercises (swimming, cycling and running) are
developed in a continuous way, these three being the most common exercises among human forms of
locomotion. As a result of the interactions in the performance of these three exercises, triathlon is a
complex sport in terms of training load control and quantification. This complexity makes triathlon very
interesting when it comes to propose a method which can quantify the value of each training session and its
interaction with the other sessions, a method which can also be valid to monitor other exercises with similar
characteristics.

INDICES OF TRAINING STRESS

Quantification by perceived exertion (RPE)

The use of perceived exertion scales (in 6-t0-20 or 0-to-10 versions) to indicate exertion intensity in
endurance or strength is widely acknowledged. Likewise, the 0-to-10 scales to quantify both types of effort
have been validated in studies about training quantification where their usefulness was checked in relation
to objective physiological variables (Sweet et al., 2004; Seiler & Kjerland, 2006; Foster et al., 2001). In this
respect, the method developed by Foster et al. (2001) suggests assigning a perception score on the global
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value for the training session, which is multiplied by its length. This is done more or less within the 30
minutes following the session, preventing the sportsman or woman from being guided by the recent RPE
after a specific exertion, and making it more representative of the total load. Figures 1 and 2 show the scale

used along with an example of the calculation.

Scores

10

Descriptor

Rest

Very, Very Easy
Easy

Moderate
Somewhat Hard
Hard

Very Hard

Maximum

Figure 1. Scale [Rate] of Perceived Exertion (RPE) used by Foster et al. (2001), which is passed about 30
minutes after the end of the session with this question: “How was your workout?”.

Training Session Session Session Total Load
RPE (0-10) Time (min) Index

Monday: 40’ Extensive Training

Tuesday: 20" Extensive Training + 6x4’ Anaerobic Threshold

r'=1"+ 20’ Extensive Training

Wednesday: 30" Extensive Training + Maximum Strength
Thursday: rest

Friday: 30" Extensive Training + 2x30" Moderate Training
Saturday: 30’ Extensive Training + Explosive Strength

Sunday: 180’ Extensive Training

7 70 490
6 70 420
0 0 0
6 90 540
5 70 350
4 180 720
TOTAL: 2600

Figure2. Example of a training load calculation following the methodology of Foster et al. (2001) with the
session RPE.
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Note that it also permits to quantify strength training, although the calculation is carried out through the
time’ variable in addition to RPE scores.

The method has the advantage of its simplicity, as it is not indispensable to use a pulsometer or maximum
endurance tests; it is not necessary to take into account the weight of pauses in the case of interval
training... only the familiarization with RPE. It is additionally validated for very high intensity efforts (above
MAV, Maximum Aerobic Velocity, or strength training). This unique advantage of offering the possibility to
add up the load corresponding to various qualities (such as strength and endurance) which had not been
proposed by any other methodology so far, presents a clear weakness, namely time quantification not only
of strength training but also in general, as it considers the total session time, including pauses, and
multiplies by the RPE factor.

An alternative to quantify only endurance would be to give a score to the real time at each RPE zone using
the points on a 0-10 scale or the points at zones with certain percentages, like the system developed by
Edwards (1993) (Figure 3). However, since the ‘score’ concept would then mean ‘session zone’ and not
‘session load’, the fault in the system lies in the fact that it obviates the density factor. It can indeed be
calculated and multiplied too, as in the example shown in Table 2, but the use of these systems should be
restricted to endurance-only training, and their validation with more objective variables has not been
studied yet (lactate or HR). This is not possible anyway, as soon as we think of density, since it would be
arbitrary, and Foster's system gains ground because it refers to a ‘session impact’ index, not to RPE only
as ‘intensity.’

Example: 20’ in RPE 3 + 20’ in RPE 5
Total Load= (20x3) + (20x5) = 130

Another alternative (Edwards, 1993): Add time at each one of the following 5 zones:

1-50-60%
2-60-70%
3-70-80%
4 - 80-90%
5-90-100%

(Limitations: it does not permit quantification above MAV, unless the scale is validated and changed
with respect to higher intensities; neither does it weight pause time).

Figure 3. Scores by subjective perceived exertion zones (RPE, 0-10 scale), where the first physiological
threshold in aerobic endurance would be a ‘3-4’ score, the 2nd threshold a ‘7’ score, and MAV,“10). The
minutes at each zone are multiplied by the score and everything is added up.
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Training impulse (TRIMP) and Excess Post-Exercise Oxygen Consumption (EPOC)

“TRIMPS” is the English abbreviation for ‘Training Impulses’. This method was originally proposed by
Bannister (1980) and is based on the increase in heart rate (HR), gradually weighted. It is calculated as the
length (in minutes) multiplied by an intensity factor which is differently defined for men and women (Figure
4).

TRIMP = duration of training (min) x (factor A x AHR x exp (factor B x AHR))
AHR ratio = (average HR - resting HR) / (maximum HR - resting HR)
Factor A = 0.86 and Factor B= 1.67 for women
Factor A= 0.64 and Factor B= 1.92 for men

Morton’s modification (1990):
TRIMP = duration of training (min) x AHR x 2.718 exp (factorB x AHR)

Figure 4. Original TRIMPS system (Bannister, 1980).

W= I(Dacl) X C(Dact) xD
_ (@_'_ Vac[_Vcril) % (1+1(nDacl)_1(Dact)e—o‘1r;'ﬁ)

Vopt Vmax — Verit ](Dact)

X nDact (qD + (an - qD)eiﬁ) (21)

Where: | = Session intensity, C = Session density; and D = Session volume.

(Limitations: it does not permit quantification above maximum HR, limitations typical of HR-based control, all training sessions
must be monitored; and the original system does not weight pause time).

Figure 5. TRIMPS system Score (W) (Hayes & Quinn, 2009).

This is a widely recognized method, although it involves relatively complex calculations and, above all, it is
totally dependent on heart rate (with the implications derived from this). The same group suggested a
modification to make it more representative at high intensity by adding number ‘e’ in its calculation (Morton
et al., 1990) (Figure 4). Another modification has recently been proposed which makes it possible to
overcome limitations such as the comparison between continuous and interval training and consider
pauses as well as the type of recovery (Hayes & Quinn, 2009). The trouble is that calculation complexity
soars and its real application on the field still has to be tested (Figure 5).

There have also been attempts to simplify Bannister’s original TRIMPS method. For example, Lucia et al.
(1999) reduced it to 3 phases for research purposes (Phase | below the first threshold VT1; Phase Il zone
between thresholds; and Phase lIl above the second threshold VT2). In this way, 1 point is granted per real
minute at Zone I; 2 points per minute at zone II; and 3 at zone Ill, adding up the total TRIMPS and
comparing, for instance, the stress associated with the Vuelta a Espafia vs. the Tour de France, different
types of stages or different types of endurance sportsmen and women (Figure 6).
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The problem with these methods is that they depend on heart rate measurements with all the implications
this has in terms of possible alterations (drift, temperature, hydration or even position on the bicycle)
(Achten & Jeukendrup, 2003; Leweke et al., 1995) and specially non-quantification of work above
maximum HR.

Zone | (<Aerobic threshold) X 1
Zone Il (between thresholds) X2
Zone lll (>Anaerobic threshold) x3

Example: 20" zone | + 20" zone Il + 10’ zone IIl = (20x1) + (20x2) + (10x3) = 90 Lucia’s TRIMP

Example of equivalences: 60 minutes at the Aerobic Threshold zone (I) are the same as 30 minutes at the zone between
thresholds (1l) (30x2=60) and 20 minutes at the Anaerobic Threshold zone or above (1l1) (20x3=60)

(Limitations: it does not weight pause time; it does not permit quantification above maximum HR; limitations typical of HR-based
control and very wide zones which do not discriminate training at a somewhat more intense level, for instance, training at
Anaerobic Threshold have the same value as training at MAV).

Figure 6. Simplified TRIMPS system (Lucia et al., 1999).

Another method based on heart rate, but with a vision that goes beyond the mere aerobic quantification, is
the one developed using the Firstbeat technology and proposed by Rusko et al. (2003). It requires special
pulsometers, the data of which cannot be seen at once but have to be stored, downloaded and later treated
using specific software.

This method has a theoretical advantage: it relies on a physiological response mechanism of the human
body itself (EPOC: oxygen consumption remains high above the resting level in the post-exercise period) to
quantify training stress. Nevertheless, despite being attractive, the model involves a complex calculation
and a heart rate monitor, as well as special software (Suunto), is required. More scientific studies are
needed that can provide information about this method.

Heart rate variability (R-R breadth) has also been studied for some time, but training quantification patterns
are still unclear despite the promising foundations. Once again, data treatment appears as a limiting factor.
However, both approaches will probably become better markers for internal training load (that is, the
physiological impact caused by a program) than the conventional use of heart rate ‘alone’.

Training zones

Several authors have proposed scales with coefficients which are based on the response of variables
registered in the training, such as HR, paces or lactate. An adjustment is applied at each zone in order to
favor a representative weight of high-intensity sessions. A non-linear trend is assumed which can
additionally make it possible to count the zones above MAV. lts scientific application is justified for that
reason and because it depends on the individual response, although there is always a degree of
subjectivity in the establishment of coefficients that reduces its validity as an optimum tool. These systems
also lack the calculation of density.
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The first proposal to multiply time at a beat zone was the so-called Index of Overall Demand or Intensity
developed by the Romanians lliuta & Dimitrescu (1978). They suggested multiplying exertion length by the
HR mean expressed in percentages of maximum or Reserve HR, and dividing it by total training time
(Figure 7).

|OD = multiplying exertion length by the HR mean expressed in percentages of maximum or
reserve HR, and dividing it by total training time.

Example: 20 minutes at 60% of maximum HR + 10x2 minutes at 85% of maximum HR

Do 20x60+(10x2)x85 120041700 .
- 20420 N 40 N

Figure 7. Index of Overall Demand (lliuta & Dimitrescu, 1976).

Edwards (2003) made another proposal where he modified the training impulse making it easier to quantify
interval training. Training time is calculated at each one of the 5 heart rate zones obtained according to
maximum heart rate (Figure 8).

Summation = (duration in zone 1 x 1) + (duration in zone 2 x 2) + (duration in zone 3 x 3) + (duration
in zone 4 x 4) + (duration in zone 5 x 5)

Where zone 1 = 50% to 60% of maximum heart rate, zone 2 = 60% to 70% HRmax, zone 3 = 70% to

80% HRmax, zone 4 = 80% to 90% HRmax, and zone 5 = 90% to 100% HRmax

(Limitations: it does not weight pause time; it does not permit quantification training above 100% of HRmax; limitations
typical of HR-based quantification).

Figure 8. Summated-heart-rate-zones (Edwards, 2003).

Once again, the preceding systems are exclusively based on the use of heart rate, with the limitations and
advantages that this entails. In triathlon, the exclusive utilization of heart rate is sometimes limited by (1)
the difficulty to use it in swimming; and (2) because there are other systems which are also indicative of
exercise intensity, such as power in cycling or pace in running.

Muijika et al. (1996) introduced the concept of training units (Table 1) based on the quantification of training
zones by blood lactate. The units were proposed to quantify training load in swimmers.
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Table 1.Training units (W) (Mujika et al., 1996).

W = Vol (Km) x 1 + Vol (Km) x 2 + Vol (km) x 3 + Vol (km) x 5 + Vol (km) x 8

Training Intensity Levels Coefficients
[ 1
1 2
I} 3
v 5
v 8

Abbreviations for zones. Intesities I, Il and Ill represented swimming speeds inferior (= 2 mmol*), equal (= 4 mmol*}"') and
slightly above (= 6 mmol*l") the onset of blood lactate accumulation, respectively. High intensity swimming that elicits blood
lactate levels of = 10 mmol*" was defined as intentity IV and maximal intensity sprint swimming as intensity V.

To calculate the training load, multiply the volume (in kilometers) of each intensity zone by its coefficient,
and add to the final.

This proposal is straightforward, though still not validated to quantify training load in swimming; for triathlon
it would additionally be necessary to differentiate the physiological zones for cycling and running, as well as
the various energy demands corresponding to each exercise.

A PROPOSAL FOR TRAINING LOAD QUANTIFICATION IN TRIATHLON

Since all quantification methods are imperfect in nature (and so is this model), we make a relatively simple
quantification proposal for triathlon.

Model goals

The main goals in this model are to integrate the complexity of these three-sport activity and the transitions
between the sports; to consider volume, intensity and density; and to assess global residual fatigue
(including strength training effects). The model can be also applied to each sport in isolation.

Model constants / assumptions
This model is based on the currently available scientific knowledge, but cannot be adjusted to full
individualization. So, we assume that:

- Objective load should be taken into consideration in order to compare different performances
objectively.

- Subjective daily total load should also be weighted for these three purposes: 1) to compare
different degrees of training assimilation; 2) to observe its evolution in relation to objective load for
overtraining prevention; and 3) to assess strength training impact, both in central and muscle
soreness effects.

Model justification and development
The criteria considered in the model are shown below.
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Objective load quantification criteria

- Training zones should be narrow enough to allow us to weight transition across them.
- Total training should be considered between events according to:

2.1 Energy Cost

2.2 Possibility to Maintain a Stable Technique style
2.3 Muscle Soreness (actual and accumulated effect)
2.4 Typical training Density

- Training load in a transition workout should be weighted with a higher value (in the second event) than
when it is performed without any previous activity.

General load quantification development

A three phase model is avoided by adding “in-threshold” zones and glycolytic zones. Since pure (ATP+PCr)
efforts are restricted to strength and power workouts, we do not consider more intense zones. It would not
be suitable to weight these zones on an ‘invested time’ basis (as Foster et al. did in 2001). This will
consequently be taken into account in the Subjective Load part of the model.

Intensity is considered exponentially —not linearly— from a general point of view (from below Aerobic
Threshold to glycolytic zones) with the aim of leveling off total training stress for a given performance level.
The training zone scoring system is based on the preliminary proposal by Esteve-Lanao (2007). This
proposal is based on athletes’ workout perception and tries to find a factor that can level off the hardest
load at every zone during a season.

It would be ideal to multiply Volume x Intensity x Density, but continuous training would show the difficulty
in choosing a given rate for density. We suggest investigating individual-zone-associated time limit
relationships according to efficiency, critical velocity or endurance index (Péronnet et al., 2001). Thus, zone
rates could be found through a standard protocol and then scaled with respect to an arbitrary unit, where
density is also considered.

Volume is quantified by time as this allows a better comparison between different performance levels and
terrain conditions (pavement, uneven laps). So, to make it simple, the model multiplies volume by time and
intensity using particular rates at every zone.

Thus, density is not explicitly recognized. Since most training workouts are continuous in nature, choosing
an arbitrary value would be wrong from the start. However, density counts in global indexes were applied to
each sport —as will be discussed below- in relation to their respective natural training.
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Table 2. Zones and Zone Scores leading to rough Objective Load Equivalents (Sp. ECOs’).

o o

<AeT Ext.Training | Ext.Training 1
AeT AeT AeT 2
AeT-AnT A2 Moderate Moderate 3
AnT AnT AnT AnT 4
>AnT >AnT >AnT >AnT 6
MAP A3 MAP MAV 9
LAC Cap Lac Cap Lac Cap Lac Cap 15
LAC Pow Lac Pow Lac Pow Lac Pow 50

<AeT. Below Aerobic Threshold; AeT: Aerobic Threshold: AeT-AnT: between thresholds; AnT: Anaerobic Threshold; >AnT:
between AnT and MAP; MAP: Maximal Aerobic Power; LAC Cap: Lactic Capacity; LAC Pow: Lactic Power or Glycolytic Power.

Event relative value

The output values obtained from multiplying time by scoring value are defined as ‘Objective Load
Equivalents’ (or ‘ECOs’, for its initials in Spanish). All values are expressed in relation to Running being ‘1’
so that rough ECOs can be considered according to each event (swim/bike/run).

Swim load is multiplied by 0.75 and Bike load by 0.5. The justification for this is provided by an analogic
comparison 4-point scale based on the current knowledge of the following topics.

Table 3. Event rates and transition effect to quantify ECOs

DIFFICULTY TO MAINTAIN TECHNIQUE hkk * %
DELAYED MUSCLE SORENESS * * ki
TYPICAL WORKOUT DENSITY a * *x ok

ENERGY COST b Fkk *% *kk
TOTAL (1-4) 9 6 12
(%) 75 50 100
RATE / RELATIVE SCORE 0.75 0.5 1
TRANSITION EFFECT ¢ +0.10 4015

(to be applied only to the second event)
a: Besides repetition workouts, specially common for swimming, “typical workout density” is related to global workouts, so in
swimming use to be short frequent rests. These are less of them in cycling (by drafting effect and uneven routes), and almost
none in running. b: The energy cost for non-drafting workouts without previous fatigue, based in equations and data from
research, and applied to competitive velocities in a similar performance level through all events (Miyashita et al., 1974; Fix et al.,
1977; Lamb et al., 1984; Whitt et al., 1982; MacArdle et al., 1987, Ainsworth et al., 2000; Pendergast et al., 2003; Chatard &
Wilson, 2003; Zamparo et al., 2009). Interactions and fatigue are not considered here, since these values are designed for
isolated sessions with no drafting. c: The transition effect value added to 2@ event. The value has been chosen based on
research in the increased energy cost, increased perceived exertion and kinematic running changes after cycling, the most
common transition (Vercruyssen et al., 2002; Millet et al., 2000; Millet and Vieck, 2000; Hue et al., 1998). These values could be
adapted to several performance levels (Millet et al., 2000).
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OLYMPIC DISTANCE IRONMAN DISTANCE
S B R S B R

| 030-0.34 | 015029 | 036 | 0.23-018 | 0.15 0.19
RELATIVE VALUES 088 06 1 1 065 1

The Olympic distance triathlon cycling event is assumed to have drafting (most part of the race). The
energy cost range derives from that, both for swimming and cycling. The energy cost is extremely
dependent on speed, as well as the triathlete’s efficiency. As speed reduces, energy cost reduces
dramatically. Calculations are done based on medium level performance (less than 2h and less than
10,5h).

The delayed muscle soreness value (1-4) could be higher for cycling, and thus a 0.58 rate (2 in 4 delayed
muscle soreness rate for cycling, so a total 7 in 12 score leading to that 0.58). But it is also true that energy
cost has been counted without drafting, while common training practice includes drafting. The drafting
effect can reduce energy cost up to 40% in cycling (Lucia et al., 2000; McCole et al., 1990) and up to 11-
21% in swimming (Chatard & Wilson, 2003, Basset et al., 1991). For those who always train alone, bike
value would rise up to 0.58-0.60. Considerations about wattage produced in relation to Peak Power Output
Gross Efficiency could modify these values, but it adds too much complexity to the model.

Other: in rollers training, a higher tan real time performed can be counted, since cycling is continuous
instead of normal no-cycling rests outdoors by uneven roads or drafting. Total energy cost is reduced since
total cycling time is lesser tan total workout time. Also, thermoregulation response is clearly harder for
indoor cycling (Battista et al., 2008). This value must be considered by the cyclist, being around up a to
20% difference. Thus, for indoor-outdoor comparisons, it could be assumed that 80% of outdoors time
would be enough when conducted indoors.

Subjective load quantification criteria
The scale should enable:

- Easy understanding
- Easy identification of maximal and minimal efforts
- Definition of fewer categories for greater reliability

A 0-to-5 scale has been chosen to avoid middle-point values (to force a given trend instead of the typical 0-
10 scale). However, ‘half-points’ can be identified when more accuracy is required.

The justification for Subjective Load Equivalents (ECSs, for its Spanish initials) will come from biological
markers. In fact, we use it to unify training impact following the original proposal made by Bompa (1994). It
is impossible to control all factors (training, accumulated fatigue, nutritional status before training) and the
different ways to quantify physical capacities (such as strength and endurance). Thus, the 0-to-5 scale can
prove useful and suitable for comparison with other particular training variables, with the additional
possibility of measuring both daily and accumulated values.
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Table 4. Reference scale for Subjective Load Equivalents (ECSSs).

Value |Daily load type
0 Rest
0.5
1 Light total load
1.5
2 Medium total load
2.5
3 High total load
3.5
4 Very High total load
4.5
5 Competition. Also Exhaustive training or Test as hard as a competition

As a general guideline, a training adaptation will be considered appropriate if the objective load increases
gradually while the subjective load only increases at the beginning and later becomes flatter, or at least
does not increase at the same rate.

ECO and ECS accumulation will depend on each athlete’s level and training load, daily stress, recovery
strategies and stress tolerance.

It is not our goal to show absolute values, but relative trends. This can also be an easy tool for the coach to
compare designed versus reported training load both daily and on a cumulative basis.

ECOs ECSs
Objective 1000 30
Load
900 25
sl I
700 20
600
Subjective
Loacjtl =0 15
400
300
L 1
200
Fitness/Shape 100
5
0 — T T T
N 1 2 3 45 6 7 8 9 1011121314 1516 17 18 19 20 21 22

Figure 9. Sample Trends for Objective load (ECOs), Subjective load (ECSs) and overall performance
(theoretically) during a 16-week macro-cycle.
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CONCLUSIONS

In fact, the problem still lies in the universality of quantification, in this case dealing with density in
continuous methods in a non-arbitrary way and the joint consideration of various qualities. No easy solution
seems to exist for the second aspect beyond Foster’s session RPE system, the option for the first aspect
being to consider the time limit at each zone and look for coefficients to weight density (which would not be
pure density) for the purpose of obtaining equivalences between the hardest workouts, and to find a density
coefficient for continuous workouts.

In short, endurance sports like triathlon apparently need much more than the mere count of ‘meters or
kilometers, or beats, the current quantification methods being still insufficient on their own. Therefore, the
best approach can be a combination of those methods according to the sportsman or woman and the
specific moment.

It is very important to consider perceived exertion. Various studies have assessed both the effectiveness of
this perception (Foster et al., 2001) and its usefulness compared to that of lactate or HR zones in training
control (Seiler & Kjerland, 2006).

Perceived exertion has been positively correlated with training quantification by heart rate zones and the
training impulse (TRIMP), but the correlation is lower with longer training periods at high or low intensity
zones (Borresen & Lambert, 2008).

The Objective Load Scale (ECO) as well as the Subjective Load Scale (ECS) are easily applied and,
together with other verified objective methods, can prove useful for quantifying training in triathlon. These
are more specific than previous proposals, although they still need to be scientifically validated.
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