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(Counsilman J.E. Competitive swimming manual)

D : Distance to be swum (FEEf)
| - Interval of rest between each repeat swim ({KERE)

R : Repetitions of repeat swim (RE[E%)

T : Time the distance is to be swum in (¥ 1 L)
NL—Z2V7T DEMER

(Maglischo

EW. Swimming Faster)

5B (Mileage)
ii5fE (Duration)

58 (Frequency)

i2E (Intensity)
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High Intensity Training (HIV)
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Int J Sports Med. 2008 Nov;29(11):906-12.

Volume vs. intensity in the training of competitive swimmers.
Faude O', Meyer T, Scharhag J, Weins F, Urhausen A, Kindermann W.

Abstract

The present study aimed at comparing a high-volume, low-intensity vs. low-volume, high-intensity swim
training. In a randomized cross-over design, 10 competitive swimmers performed two different 4-week training
periods, each followed by an identical taper week. One training period was characterized by a high-training
volume (HVT) whereas high-intensity training was prevalent during the other program (HIT). Before, after two
and four weeks and after the taper week subjects performed psychometric and performance testing: profile of
mood states (POMS), incremental swimming test (determination of individual anaerobic threshold, IAT), 100 m
and 400 m. A small significant increase in IAT was observed after taper periods compared to pre-training (+
0.01 m/s; p = 0.01). Maximal 100-m and 400-m times were not significantly affected by training. The POMS
subscore of "vigor" decreased slightly after both training periods (p = 0.06). None of the investigated
parameters showed a significant interaction between test-time and training type (p > 0.13). Nearly all (83 %)
subjects swam personal best times during the 3 months after each training cycle. It is concluded that, for a

period of 4 weeks, high-training volumes have no advantage compared to high-intensity training of lower
volume.
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Performance in intense exercise events, such as Olympic
rowing, swimming, kayak, track running and track cycling
events, involves energy contribution from aerobic and anae-
robic sources. As aerobic energy supply dominates the total
energy requirements after ~ 75s of near maximal effort,
and has the greatest potential for improvement with train-
ing, the majority of training for these events is generally
aimed at increasing aerobic metabolic capacity. A short-
term period (six to eight sessions over 2-4 weeks) of high-
intensity interval training (consisting of repeated exercise
bouts performed close to or well above the maximal oxygen
uptake intensity, interspersed with low-intensity exercise or
complete rest) can elicit increases in intense exercise per-

KAGAWA UNIVERSITY

formance of 2—4% in well-trained athletes. The influence of
high-volume training is less discussed, but its importance
should not be downplayed, as high-volume training also
induces important metabolic adaptations. While the meta-
bolic adaptations that occur with high-volume training and
high-intensity training show considerable overlap, the mo-
lecular events that signal for these adaptations may be
different. A polarized approach to training, whereby
~ 75% of total training volume is performed at low
intensities, and 10-15% is performed at very high intensi-
ties, has been suggested as an optimal training intensity
distribution for elite athletes who perform intense exercise
events.
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David SalofK Dz
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Swimming Technique
Nov.1982-Jan.1983

Velocity Overload Training

15yard x 20~807
Rest 35"~45"

Maximum Effort
15 weeks
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SHORT,

SWEET

—AND POWERFUL

Training with short repeats above race speed
may be the best way to develop optimal power

By DAVID C. SALO

Oniv within the ot flve vears or o has the sport of swim.

inyg Ln the United States looked to the vast resources of spoets

i . lner
wience literas

re and qualified exercise physiologists to ex

main the mechanisess of swimming poerformance. As & result

of this expansive knowledye und the willingness of researchers

10 stindy variows aspeces of swimming, we have sven a surge in

US. swimming perfocmance, fe

1 age grompers to Olym

Mare A prosent we cotiaue to search out the answers %0

what will provide foe our wrhletes the necemsary peeteguisites
for peak performance, from inowater training to weight
trainkng 0 nueeition and psvehology.

The consequence of much of this information, often
disseminated from jourmals, conferences ot by word of mouth
s a lack of genuine understanding as to ity application at
pootside. [n many cases namerous conches find themselves in
the state of havieg 100 little knowledge in too many areas
Furthes, determining what best suits a certain situatyon ¢

nay
find 2 coach appiviag techniques erroneousiy and even to the
detriment of his ssimmers

e additson, we (n swimming have aiways found oursives
emphoving traiming meghods only because someone clse was
ode, regardless of Its scientific
sbably why we have seen the

sucewsiful with a particular ¢

meifications. Thix is most p

MAajory oA |

ograms go the wav of high-vardage training
i k P up with the ]“lnb'.\ .

The benefits 10 be gained, as intimated by deVries' , from

Fsaws lv, we have In

the scientific effoet and applications of all we know of exer-

¢iam physiology, can maks a consderable contziburion to bt

ter athletic petformances. Has

1 on what is known of sport

wiktwew and basic a LALION MACTiaIusEns o8 |||-.M‘lr Thasiie, arve

training programs providing the most beoetic jal and efficient

Manser !

‘g 1)

proving performance leveis? Is it possible that

|

major modeficetions in t: 1§ xdes may lead to more

power strocsgth and endurance, with a

tantial reduction

ugnificant gains in

thee yurdage per workout? And can
this be sccomplished by subscribing to sclentific peinciples
and theorles established decades ago?

It i the wope of this artiche 2o aswess the scientitic sodel ol

Miusche adaptation and its application to swim training andd

Dave Salo, heed coach of the Daxeney

Sovtavral wadent in evercive phunciogy 8t Callfurnia Stare Usicerly

o Long Beach

10 suggest a mode of training that will generate high levels of

motivation, provide a predictable barometer of competitive
perfoemarce, eliminate the necessity of tapering aexd allow
the individual to achisve his peak potentlal
Overload Principie

From a coaching standpoint, it is mot a necessity to ap-
oreciate fully the physiclogy of muscle adaptation andd the
development of power, strengeh and endurance. [t ls. how-
sver, sisential to understand the principles of overioad train
inz which leads o the desiroas impeovements in meascie capa-
city. Muscles made to contzact repetitiveiy at levels of perfor-
mance which exceed the present imits of capacity respood by
avemnont in muscular performance, olten ohserved] &
hypertrophy (Incrossed muscle size) as well as improved

searomuscular capacity. This is referred to as the overioad
principle

Comparative research of different modes of muscie train-
ing were completed by Hellebeandt and Houtz* with specific
determination of the effects of underdoad. being defisnd as
loads less than the load &t which peak power is performed,
and ovesload training. Significant differences were reported
between groups training under these cooditions

Figure 1 shows the costrasts between two groups traniag

in similar manner (250 repetitions) except one gromp trained
with an ovesload condition and one with an underioad, The
necessity for overload training & Cleaniy svicent

Comparison was also mace on 1wo groups worked at
underdoad and overload conditions when the total woek (load
1 distance moved) done per day was held constast, Overload

conditions required fewer t howeves,

wer 1’4.9’_'«:' Wk

greates than at underioad deVietes, INTH). Figure 2 demon

srrates this contrast. It should also be noled that comparison

ohng at @ highwe

of the rwo onerload tect e showy thas ¢

power (Figuee Z) clicited guins in stren in fewer training

sdieot. Several in-

ag Moffroid and

days resulting in & steepes improvement

vestigatoes obnerved similer results lacis

=

Whipple® and Mantropaocio®. In addition, Mastrop
(1951) reported gains of nearly 235 boyond
from a protocol similar to the peogrenive resistance exercise

hat attained

peogram jeveloped by delorme 1945).

Hetleboandt and Houtz (1958) conclade o that the amount
of work done per unit of time (Power = [xa ¢+ t) s the
varisble on which extension of the limits of performasce

Swimming Teohnspue November 1952 fanucry 1980 |9




Velocity Overload Training®EARKEEE

Traditional Training High-velocity Overioad

overioad v.

taper v.

race velocity (v) race v.

.
o
o

-

race distance practice v.

training v.

“% of race velocily
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FHUWEEEEZ R KE T Tabie 1
Percentage Change of individual's Previous
O \}i | Best Performance to Current Best (8/82)
i D9 Velocity
Previous Current
O I d r i n i n O) Subect Age Event Best Sest (8/82) e gitf. %% ava.
VEerioa d g 88 23 100 Free 54 38 52.00 5.4 5.4
:I: DC 18 100 Fly 1:07.5 0L 2.4
— E& — -;(\(} ;EV —;—}‘ .:.':, 7.-1- L a8
- - . -l - LR - »’
%I:I I7EIE<I LL—- §== < t t :E) LL—- 100 Free 1.01.58 1:00.34 1.7 =
200 Frea 2:17.69 2:15.74 1.4
\¥
\ — . £M . — - ~NY Na - "
— — pE ‘7 JU ~rae Fds '): 4y e v
100 Free 1:00.38 58.41 5
—_ 200 Free 2:15.16 2:11.80 26 -
i &4 ; o %El:ﬁé L/ Z 59‘7—:_ 400 Free $:58.2¢ 4:44.41 45 e
— - 100 8reas: 1:13.87 1:12.35 20
200 Breas: 2:39.70 2.40.03 0.2 +
—
p—
\’\ t % Z—7_(--0 RS 17 50 Frae 28.83 28.92 )3 -
100 Frae 1:03.14 1:01.29 29 P
200 Free 2:13.07 2:11.16 1.4
N 200 Free 4:33.52 4:28.72 1.8
AS 12 S0 Fres 30.05 28.29 5.3
o - ,ﬁb\ ~ %G)Z to 100 Fres 1:04.77 1:02.66 3.3
Eﬂ'ﬁxt I\ @% = - 200 Fres 2:21.18 2:11.86 5.5 5.2
2 =78 e 55 el 400 Free 4:48 24 4:28.18 5.9
ReFmedhL——27B1T9 200 M 2:40.32 23530 | 3
[o) \ 3 «» ~ 2 4 - - o .
% t IJ ;I ’I 't’“/ 3 y (,Hﬂﬁbj‘) MA 12 30 Free 30.86 30.18 2.2
100 Free 0737 1-06 2.3 .
- = 3.5
= 200 Free 2:30 68 2:22.90 5.2
EE-I-EII 400 Free 3:15.54 3:02.20 490
JC 15 S0 Free 27.29 26.93 3
i L B 080 16 3.7
el I ﬁ = coU rrfee <. S0 V0.U/ 2.2
?E/L«LRV 400 Frae 5:00.04 3157 33
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High Volume Training (HVT)
VS
High Intensity Training (HIV)
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Terada S, Kawanaka K, Goto M, Shimokawa T,Tabata 1.
Effects of high-intensity intermittent swimming on PGC-1a
L4 protein expression in rat skeletal muscle. Acta Physiologica

.. Scandinavica: 184 (1) : 59-65, 2005
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High Intensity Training 312D X A =X L

High-intensity training

High energy -
contractions

ATP = AMP

|

| fibres j .
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‘ ‘ ---------------- ‘
r'PTYPel | r't‘ Mitochondrial | r'l‘ Fat oxidative | i M GLUT4

biogenesis

High-volume training

Repeated
contractions
ﬁ MCa]
Master switch l

CaMK
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_: :_ T Glycogen
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