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A study of the development of the Active Rest Method

Takayoshi KOTOH, Seinosuke HATA* and Mitsuhiro IKEDA*

Our task in this study is to examine the exercises of the interval type, in which exercises alternate
with rests, and to try to make explicit the influence of the sevral types of rests to the subsequent
exercises. More specifically, this study is an attempt to get some idea about the most approved load
strength of exercises, the most approved time interval of exercises, and the most approved starting
point of execises. These are the crucial factors in planning trainings.

In this study, the main exercise (75% maximal kp, bmin., erghometer) alternates with the 10
minutes’ interval four times. Three models of load strength (3/5, 2/5, 1/5 of main exercises) and four
models of starting time (0, 1, 3, 7" after main exercises) are used.

From this study, we get three results:

1. Judging from the increase of mechanical efficiency, the maxmal level of efficiency from the active

rest is obtained when the light exercise is started one minute after the main exercise is done.

2 . Judging from the increase of mechanical efficiency, the maximal level of efficiency of the active
rest is obtained when the light exercise is done with one fifth strength of the main exercise.

3. The active rest which incorporates light exercise under optimal conditions can rid the examinees
of exhaustion most effectively and influence the subsequent exercises favorably.
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Fig. 1 5 patterns of starting point in Active rest
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kg/min, h £ T135.85+0.85ml/kg/minC, £
I EFLOMEI00%Ix L, bTi310.2%, d TiZ
8.3%, f TIX14.8% DKM, hTIX9.0% DD
B L, 59~6042D h REFEFVO, 2B L T i3, falk
% 2 % CHEENTD b, BERARREL
TEBRT 7 0%, oBEFHPRALEVET
NRELM 3 OEBHIC BT BV0,3, AZRET
37.24+4.40mé/ke/min, 40.30+2.50mé/kg/min,
B 44 738.12+3.15mé/ke/min, 40.67+3.47mé/
ke/min, C £f4#739.58+2.82mé/kg/min, 41.19+
2.53ml/kg/minERL, FBIEFLVDEHEA, B,
CRZB T2 VO,EE100%: Lz r %, AT
11.9%, 9.8%, B T1310.9%, 8.9%, C T i
7.9%, 8. 2% DB BRI, DWT, 17~184
D AL, 32~33%F, 34~3522D B&fE, 47~48
5, 49~505+D CE&HEOVO, L Tix, fBR%
2 U TEEENED 6z, KEHIZE T 3V0,
&, a % 75.54+1.0lmé/ke/min, ¢ & T
6.22+0.97mé/kg/min, e & {4 T5.89+0.84ml/
keg/min, €44 T135.8240.85mf/kg/min% R L,
HIEFLVOMERZI0%E Lz, aTid
12.5%, c. 8.7%, €. 13.4%, £. 17.9% D
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HERUIZ, 11~1290 a %4, 26~275D c &
i, 41~4253 D € Fefth, 56~5T5D D VO, 1z
BLTix, BRESX, 2%, 2%, LB TER
ENFTED SNz,

2. DHEHEARCSTIEESHOEHRKBE
ot
A (17~204%), B&M (32~354%), C&
B (47~50%3) OEEIHIC B 2 LHBELEL,
FHEFAVEBESZMGE1DSHE, 2.37+0.130,
2.45+0.167, 2.50+0.17CThH D, ERE 2 % TH
E%bl Ao, FITTFN, BMERKEL DS
, 2.37+0.357, 2.44+0.373, 2.484+0.397TH
D G 2 R THEESRED SN, HBIVET
W, BELMHE 1 OEHE, 2.4910.319, 2.49+
0.328, 2.56%+0.272CThH Y, BRELS R THEEE
RO SNz, BVET IV, BERMELODBE,
2.30+0.250, 2.35+0.030, 2.354+0.310TH Y,
MR 2% THEEZNRD shlz, BIETNVE
RS2 DA, 2.55+0.283,2.63+0.317,2.63
+0.303THV, EEERIRD SN oz, Bl
EF), BERE2DFE, 2.51+0.367, 2.54+
0.420, 2.59+0.385TH VD, FHRIENU TEEE
DBRD STz, BIVET N, HWESE2 DEE,
2.5040.280, 2.54+0.237, 2.58+0.3TH D, &
BEN%B LU R THEEENR DOz, BV
EFN, BMESZME 2 OB E2.510.33, 2.6+
0.387, 2.66+0.397TH D, FBRENYTERE
VRS BNz BT FNEBESM 3 T, 2.55+
0.283, 2.63+0.317, 2.63+0.303 & fERE10% T
FEENAED SNz, AU BIVET N, HWMEE
%3 T, 2.59+0.307, 2.61+0.30, 2.68+0.342
LEEERRO SN oT, BEVEFL, WE
£k 3T, 2.44+0.313, 2.48+0.327, 2.52+
0.336, fERRES U TCHEENAD SNTZ,

3. EOEEYD 5 ORET
F1iE, FEHNCL2AROE({ELERLIZY

DTHD, B1ETNVOHBIKRBIEDOZKREE

Mics 1 2 AROE(KZ 1 £ LTz, MIZEEH

' E\ﬁgﬁg%ﬁ:\.bv Mla MZ; Ms@ﬁﬁyﬁgbi; %

NENREBHOL, £, TOBREITHES T
Z)o T(Ii$§3§§bﬁﬁy§ﬂ%g€%ﬁb, le Tz, T39 T4
DOREREIE, TR EBKTER (054),
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Table 1 The proportion of change of Lactic acid in each condition
—— proportion to the complete rest (model I) —

T, T, T, T,

X Y Z X Y Z X Y Z X Y Z

M, [0.85[0.94[0.94|0.89|0.91]0.93]0.96|0.97|0.97(0.87(0.92]0.93
M, |0.62]0.70|0.74/0.99]0.99|0.99|0.89|0.92|0.94{0.79|0.82}0.84
M, [0.90]0.92[0.91|{0.80|0.84(0.90|0.87]0:91/0.92]0.90(0.91{0.94

T, * 0 min. after T, . 1 min. after T, : 3 min. after
T, : 7 min. after
M, : 3/5 load strength M, : 2/5 load strength M; . 1/5 load strength
X :During 5 min. to 15 min. in rest

Y : During 20 min. to 30 min. in rest

z

15%, 34k, TH%TH3, £/, X355
BEE S 5 150 A/FE TS 1 EIRES, Y
205MEERE D & 30MRIERE £ T O 2 BIIREHA,
Z 133557 K% 0> & 45535 £ TS 3 BIRE
fEELTWE, M, (BEHEATRESREL) ©
BEELTIE, T, EUE7NV) OFEHFETTIE
X (B1EKRERD) 2B8WT0.85:82, 3Dk
BHIX, YRHARBEWEEZRL TS, D
T, T, BVEFTN) OFETTRX E1EHD
REHD) DOBEI0.87LY, ZITHEL TEWE
ZRL, BWTT, BIIEFL) OZXETOXD
REHIZB W TH0.89 L EWERRL 2, M, (B
EHAFEESRE2) OB&CELTE, T.0%
BETTRXDOREICBWT0.62L & bEWES

Table 2—1 Oxygen intake in
condition with 3/5 load

strengh
N | t/kg/min, | SD
0] 36 37.25 8.11
P 36 37.33 7.95
Q 36 34.49 7.00
R 36 37.33 7.74
S 36 38.62 4.93

. During 35 min. to 45 min. in rest

FL, WEYDRBHICBWTO. 10 {EWERT
L, BOTZOREHIZH0. 4L EWEEZTRLT
w3, M, (BESHERHEESRMES) OBECEL
T, T,O&ETTRXDKREHIZ0.80 L HHE
WEERL, RIZYDREHIZ0.84 L B EETR
L, 0 TTOEETOX OREHIZ0.87 & &>
fEzRLIz,

%Efwgﬁﬁ_ﬁ%?w@%%
AT LR = BHIREFDOFLER(E  # TR DALIRE

) “ElErA0kE BlEFVORA
PEROLRE R TBOLME
vV % =

£2—1poke— 31, BERATHRES,
Bac B 1) 2 EEHOVO, 0¥ %, EEHHK
A RD LIt b D ThH B, OREBHIIKRERE,

Table2—2 Oxygen intake in
condition with 2/5 load
strength

N ml/k)g(/rnin. SD
0 36 37.25 8.11
P 36 37.57 8.37
Q 36 35.70 7.47
R 36 38.20 8.01
S 36 37.74 6.00




Table 2—3 Oxygen intake in
condition with 1/5 load

strength
N ml/kg/min, SD
0 36 37.25 8.11
P 36 37.15 8.15
Q 36 34.72 7.81
R 36 36.40 7.91
S 36 35.40 6.28

Pt 0 S EhREMR, Qi 1 S HEEEBA,

RIZ 3 4 EERamR, S 7 SRBEERGE
FLTWD, £2— 10 15%0»sEES 2HE
LeBE (BIEFA), HEEMAREEDST.25%
8.11m¢/kg/minkz L T, 34.49%7.00ml/kg/min
rELEVWEERRLTED, HENEEOEE
100% & UTe 8, 7T.4% DB 2R LTz, D
HEwz2nTid, 2.1%» 3. T%DEMBTD o
f2o THUE, BEMKEE L L COBRESDARN
BWERSOHAI, WHRT | Hikn s BES %
AT T, R REREOESHOVO,EEIIC
BLEER525 e RRLTVWREEZGN
3, £2—2015%0cBEREHELES
(B 7)), EEHKEER B1E7LV) O
37.95+8.11mé/ke/min 2 & L T35.70+7.47Tmé/
ke/min B HEWEER L, 20O i, HE
HABEOEE100% L LIz & 2ITRLT, 4.2%
DR R, MOSREDHEIR,0.9%»52.6%
OEIMERLR. i, BENKBEELT,

BB O SRRE S SO BAT, EERT 15
o & BEB £ BT 5 2 LIC Y, IE OEEH
B AVOBEHKNLTRVWEERE25 L
ERBTLLOLEIONE, 23D 15K
m%%@@ﬁﬁ%@ﬁ%%ﬁaat,%@w%%
#037.25+8.11ml/ke/miniz 3 L C, 34.72+7.8
ml/kg/mink &b EWERRL, HEIIKREED
E%100% & L2 BE&1, 6.8%OBYERLI,

EERTHERE, 345%, 1ok oEEN YRR
Lizss, #h?2h0.3%, 2.3%, 5%& 15%
o5 DESEREIRICEERD VRS ERL T,
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. Complete rest
. 0 min. after
. 1 min. after
. 3 min. after.
: 7 min. after

nwImOPYO

CE, BBRKEE L LT, EEBANEE S
@%@Eﬁ,@%%?lﬁ%#%ﬂ@@%%%?
o ricky, EEHOVOEHCAZI»DRL
EELEZ TWE I EERLTVS, BERAN
WERNC 7 OB OBE 21T o 128, 0
NOBEITH, EHRTH 1SEETLREDR
%TEEL,M£wKﬁE@%ﬁ%¢n@,@@
OV, DFF I 2 TErOBEBNE
ENBLDEWETLIENTE LD,
F3—141, EFKRTER (0514%) »roEE
B LEEITENT, ABOEEIIHT S
B S N ERNREOREOEREREL
LOTHD, ROMRESBESTRT LI, KE
HOREFH5.3043TH A DL, BHEEOR
FH55.7639TH D, ERES Y TERENTED S
Nize T3, EEHRTEZ (05K) »oEE
AL L RES B s AMOBRECHL TE,
ETRRENECERLTWA Z L 2ERL TV S,
%3923, EEKRT 19%romEFEHMEL
AR BVT, LBOBEKTHT 2REML S
VAR RECHEDERERELIZDDTH 2,
HOTRESEESET &3, KEPOERF
2.5517TH 5 DI L, BHIAE DK F4324.0174
ThY, BRESBTEEENED LN, TN
13, EERT 1 age o BEB A LIEER
B 2ABOMECHL TR, ATWRENRE
LTI L EEWRT S, £33, EEE
T 3MeD b BERRBRL BBV, #
oML T 2RER s VICAREEDORE
ODEEZBRELIZLDTH B, RONMRISELLD
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AT &L 3, REHDOETHT.4615TH 5 DT
L, ARBEDORTFH25.0000CTH Y, GHRES%
TEEENED >N, Zhid, EFKRT 35%
o & EEE) R BIA L 1B S OABOHERIIH LT
12, BREENEIEBLTWE Z L 2ERT 5,
£3—413, BFNEERT 7 0y SEES 2
WBL A, ABOMEERIINT 2 RKEHZ & U
BEREOHEDERERELI-BDTH L, R

Table 3—1 Lactic adid on condition with 0" after

Source SS DF | MS FO
Rest time 0.0095| 2 |0.0047| 5.3043
Load strength 0.0997 2 0.0049 | 55.7639**
Residual 0.0036 | 4 |0.0089

Total 0.1128 | 8 |

Table 3—2 Lactic acid on condition with 1" after

Source SS DF | MS FO
Rest time 0.0033| 2 |0.0016 | 2.5517
Load strength 0.0310 ] 2 | 0.0155| 24.0174* {
Residual 0.0026 | 4 |0.0006

Total 0.0369 | 8 B

Table 3—3 Lactic acld on condition with 3" after

Source SS DF | MS FO
Rest time 0.0022 | 2 |0.0011 7.4615
Load strength 0.0072 | 2 [0.0036| 25.0000*
Residual 0.0006 | 4 |0.0001

Total 0.0100 f 8

Table 3—4 Lactic acid on condition with 7" after

Source SS DF | MS FO
Rest time 0.0038| 2 |0.0019| 19.0000*
Load strength 0.0018 2 0.0091 | 91.0000**
Residual 0.0004 | 4 |0.0001
Total | 0.0060 | 8

* 12.5% ®% 5%

DOPMESEEDS T & 912, IREHIOERFH191Z
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