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Kannel:1979).

A ARFAME o] FREFES Z7H ZAE Aol FUAFZAE 9
A S F751 ghom A2 feiugl T Aol o7 Altgo] F
F7kta 2 FaRlo] EF5F-Fo|ghe AlAo] A gl wlg} Aiale) Az E 4
e & A3t 5 FAdte A7 A sol7lan ‘E} Feugol e A
719] 48%7F AA 2 AGA &S AAlsta el (A45:1989), (WA 2/Z
71 0 18.7%. &7 1 12.2%, 7] : 10.55%, 54} 1 9.2%) o= 5
Aol 7MHg4 ¥1 35+ 5“"“]?4 g e ‘34“71%—% A b=k
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of 213k Ukl RPEol| ¢] g “’d(Bmg 1973), Autapel] <3 Wby, MET) 2%
R (CSPFT1971), RMRell 2] 3 ¥, Follux]ol] o3k whd (Hill: 1926) 5

ol AbgE 3 glon] 11 F Aukael REAE Alolo] MEFPA S o] &3 Ak
A FEGE Aol 714 gol o] &5 3 gink. 2} 2 A&l glojA Yukal
£°] HRl ol &574%9] /Wd & olsfstn Ags}r] alde Bdxoz

N

Fo| 2759 ¥]2 12 19 S olafeln et Ak Anklo] LEAEE
Aekep] i3] £ F F¢ £ 9 GHRmaxE FYe A 339 4

§ 79l D22 A% 24 2¢, 54T AU
5 JgBg

o Az A7t o}g & Yol opn}.
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w

7t $ZUgdE Qo] 4A oldsln agAH oz YT gl B 1T
TEAE AP S ANk AL utA Y A2 AAH, 53] 249 B+
3 $BRE 73 29Ed s AFHBE QA AdE FAE
(%HRmax) 2 27329 o= P} 74 2v=2 Fsiajol & ZAo|y 1
o] 25 A% F4L Aurte ot RE 2 A5 AlFsAY vl
ANt Qe ALEERIAl % Z3E 7IHsl7] A5t v 27 Lol 4
Ztgt. ol A& nefste] B AT A dA 22 BE tRer 4R
+E4=(%HRmax)d 279l B F§ 2v=9 BIS O] &5 A4 5
2 9 AR GRSl 4A A8 e A% 249 &% A= A58

< AXsked & A7) F2o] o

1)
Ho

2. Ae) Hey

1) 2 Ao giake 30t @2t 69, 40t 22k 99, 50 Fat 7% T 229
o2 st

2) 2 A3A3e %HRmaxd Hi FYPEE} RIS (245709 482
108 302 gt

3) AZEEE 4 810 sttt

H

.39
L ATy
B A7e g AARE AA7A 58 Ado] gln 43 A A

AF 30d) '@z 69, 40t] @Ak 9%, 50t) @A T F F 227 oo o] &9
AR A 54L& Table 1 & 2t}
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Table 1. Physical characteristics of subjects.

GROUP
variable \ 30's 40 s 50 s
MEAN SD MEAN SD MEAN SD

N 6 9 7

AGE 33.7 205 461 284 547 3.09
HT . 169.9 3.35 1675 4.08 1655 2.82
WT 679 642 672 793 736 1.5

VO2MAX. 45.1 269 384 142 308 3.15

YoM I HGAE S odeiriA] FEEER gefA st
: x}&% 5l %HRmaxd (A#¥) 279 Ha FYh&
3g 23zl ahenk %HRmaxg 3 28] shetelr] 9

2 %
ol 2o 5% ANE Bal Aol AsaAL A AN 28 2Hsan,

7] (Ergo-oxyscreen, Germany)& A}&3t3 1 &
W (Blue Protocol) &2 331t

B APFY £ox EYol= YoM FLEER 1083 TP of &
22457} AR 50% - 75% HRmax &% 3= 4711 4838 &8
du| A S S35 HEz apHsted HsAet (Table 2).
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Table 2. Experimental running speed.

GROUP
Level '\ 30's 40's 50 s
MEAN SD MEAN SD MEAN SD

1 130m/min 120m/min 110m/min
2 140m/min 130m/min 120m/min
3 150m/min 14mm/min 130m/min
4 160m/min 150m/min 140m/min

LS I 2
02 #4& ) 55 Wslsle dute, BEF A48 §& F96

1
108 Alzbde] 183ke] HE2E SAsgled ddo] upgdA "ol oAl

vieg WgnE 1312 stk ALFYE ILEA(1981)9) WE S Vsl

—

F3) 3%, 5% 7%, 9% Aztiol 37 A B8] @A} F9F ol A
NE AZEHE YES B A2k Y& 9 A5 FASH sk 7128
o} =3 B3 2AsM Y SEANELS B8] st AAASA A}
AzuE FAAA 278ke} el e AHEA D AP LE(20 0O &
£(60%)2 48 717 B¢ fAA A
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Table 3. Contents of subjective symptom.

1 2 3 4

22 ¢ Z+3For e 97 :o:&al 0l

a3 [ecan [recanes V28| gauaas
sEE e gy, [CEORESR an

Bol t1An. 7ol Ur] AlF [olmht el A9 AN

# . @o seth | Ho] 52
BRI [y oo [ERPUE 39 & a90
da s PSSR ledasan e,
g :
oo A e GACauaEA  [Wed gae

gl £, |4E0. gele 5. |$Er),

3. X7 X7 WY

ARE e zh Wlel tigh g ¥ 42 AAIS 2 %$HRmax 8 =
7ol FYEEE &3] sl %HRmax4 ol Wigk BA1S AT}, e
A 2454 g 258 %HRmaxe d9EET da) A1E 43
(Student Newman Keuls Test) 2 A5} t}.

I. 2% W D%

39 49 %HRmax¥ 27| it
25}, BESZ 9 4 A8Y e 9
AFstnat AlEste] thga 2 A7E A

72}
o

]
1. %HRmax ¥ F3&£&

%HRmaxo] We QoY B2x7 54 29=8 dE5] ekl A

M2 247} 471 F8 58 ARl 1087 FHNNFE olns) Fah2g =g}

yehd %HRmaxste] #71S 2492 23} Table 494 Beuist Zo] Fd&
¥ %HRmaxe 30ti7} 48.1 10.07% - 67.1 8.39%, 40dl& 56.8 7.10 -
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72.7 5.53%, 50l= 59.4 7.18 - 771.7 7.03 2 Yttt d@od= A% €
AYFYPEEE 40t¢ 50die Ao, 30t e tha #5F TFEEAT
2 A7 IHAE o FLAHZFS 307t 45.1 2.69 ml/kg, 40thE
38.4 1.42 ml/kg, 50ti= 30.8 3.15 ml/kg ©IA=H & felvet I0A
71EA ol A3 30d), 40dlE BEFEoIReY 50t < tha @e F£E0I3U
o mEA B d7e #dE $E5ATE dhAS0] B AYeEd B
%HRmaxg <|53}7] 48 48 FPEEE 30t19} 40 = & d7olA 2o
w27 Agshe A& AMT. $HRmaxd AF il FREE o]dEA 2
% %HRmaxe ARtz ol ao]E EAx (P0.001), FP&EII=
o3 Aol & Uehd o 24 (P(0.05)(Table 5) +E4EE 249 FYP&EEE
AHNE R 2ol & zka Ao} & & & U

Table 4. Mean value of ZHRmax in each speed by group.

GROUP
SPEED \ 30's 40's 50's
MEAN STD MEAN STD  MEAN STD

110m/Min S . . 594 718
120m/Min . . 56.8 7.10 64.8  5.58
130m/Min  48.1 1047 617 727 721  6.23
140m/Min 547 9.15 669 653 77.7 7.03
150m/Min 606 952 727 553

160m/Min  67.1  8.39
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Table 5. ANOVA results of HRmax by group and speed

Sum of Mean
Source DF Squares  Square FValue Pr)>F

GROUP 2 1464.531 732.266  8.52 0.0004
SPEED - 5 1103.424 220.685  2.57 0.0331-
ERROR 80 6876.243  85.953

Corrected Total 87 9444.199

%HRmaxel 8l@ste 279 FIPEEE TE87] Y8 FI&£59)
%HRmaxzt9] regression A3} 7zt A& Fo] 90% o] & A9d Yehie
gl (P€0.05), o1213t A2k %HRmaxet FP&EE vl#d BAA 7918
o de ZAzle} ALEE T} Regressionol] 213 ZHRmax¥ FIEEE 34 5}
ololl thet AH et %HRmax +F2e] o] &4t #4347 (Table 7), 4 F
PEE= dHdE %HRmax FEEE 428 20| & Yehgogx (P(0.01)
w Azt @74 4§ 7Hede] A vebsith

Table 6. Results of individual regression between speed and %HRmax.

GR Parameters Model statistics
OUP 1D slope  intercept R square F value Sign.

30s 6 1.77 24.484 0.980 9591 0.0103

40s 9 236 -31.137 0.9373 29.886 0.0319

50s 7 1.89  8.483 0.9742 75.391 0.0130
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Table 7. Results of ANOVA for estimated speed by group and
%HRmax.

Sum of Mean

Source DF Squares Square F Value Pr>F
GROUP 2 17472.077 8736.083 34.68 0.0001
LEVEL 3 37034.190 12344.730 49.00 0.0001
GROUP*LEVEL 6 217658 3 6.276 0.14 0.9897

ERROR 76 19145.049 251.909
Corrected Total. 89 73868.974

2. %HRmax¥ BEZ3

%HRmax¥d HEZFE U47] 95t dgFgLed 7 Ao s Wi
© Table 814 Hentel 2ot FYPEE7} Tl utel BELE Frglon
Fadro 2 JdE i ¥ Z 4= 307} 130m/min - 160m/min & F3
ol 82.9 3.683)/+% - 87.5 3.463]/%, 40t 83.7 4.753]/% - 87.7 3.82
8)/%, 50d1& 110m/min - 140m/min®] F8<% 504 83.9 3.09 - 89.8
4.173)/% o2 Yepdtt

Table 8. Mean value of stride frequency in each speed

by group.
(frequency)

GROUP
SPEED 30's 40 s 50 s
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110m/Min  83.9  3.09

120m/Min  83.7 4.75 864 347

130m/Min 829 368 849 448 882 3.79
140m/Min 844 385 863 428 898 4.17
150m/Min  86.1 3.75 87.7 3.82

160m/Min  87.5  3.46

Table 9. Correlation between height and stride frequency
by group and speed.

~ GROUP

SPEED 30's 40's 50's
110m/Min -0.84366
0.0348

120m/Min 0.32262  -0.97439
0.3622 0.0010

130m/Min  -0.07609 -0.27118  -0.94457
0.8861  0.4485 0.0045

140m/Min  -0.20084 -0.22656 -0.94407
0.7028  0.5291 0.0046

150m/Min  -0.28503 -0.26419
0.5840 0.4608
160m/Min  -0.30847
0.5520
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ol&g Aol Ago] FFL MAETIE Lotrr] fdlq AFE, FIS=E
BEZ0 AT JBAAE AR 23 Aol 55 BEF7} ZopAle o
&S vehloy, 50 gho] 9@ FE0I3tt. o€ Aol AFE FASE
H BEIgo FRBAe dou 500 dee foid $E0 obde vt
(P{0.05)

ARUY FYPE = RIS g TR A AR S TA Qe 4 TS
= BELE fog Aozt Qe (P(0.05), FHEEE BASINS W=
AFUNE BEFE FAF ZolS UERAT(F0.05). oln) BELE o F3}7]
AT dFd 9 FAEEY 7ATE 20.5% oIt 74 AHUE FP&zo|
€ BE4o H3E v wshd FYEE7t lm/min $7+8 wioich 7 AR o] 2
Z&e g3 0.153 Z7istded 50U 7122 v 30d& 4.93)
(P€0.05), 40t 2.92}(P€0.05) 2}A Yebsttt. (Table 11)

Table 10. Results of ANCOVA for stride frequency with speed by group

Sum of Mean

Source DF Squares  Square FValue Pr)F
SPEED 1 271.034  271.034 18.56  0.0001
GROUP 2 212.104  106.052 7.26 0.0012
ERROR 84 1226.390  14.690

Corrected Total. 87 1543.273

* R-square 0.205332
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Table 11. Summary of parameter estimate for ANCOVA model.

T for HO: Pr ) ITI Std Error of
Parameter Estimate Parameter=0 Estimate

INTERCEPT  67.448 14.60 0.0001 4.620

SPEED 0.156 4.31 0.0001 0.036
GROUP 1 -4.973 -3.76 0.0003 1.321
GROUP 2 -2.989 -2.84 0.0056 1.051

S0 9%, £&. A4 BAS #Hsl7] Hste] RIS Ui
F e SUWQLR she 3R ¥4 27 Table 12014 &

vot 2o] e S5 AUL BASAS W AFY wEfe %4 & Aol g

‘:} (P€0.01) (P€0.01). o]uj o] R¥o] HZE: o Zo] Hujede 32 2%%
AHNER FP& e} Ao 2 HEL0] WEE vlwstd FP&rr)

1m/mm 748 wvlt} BZ2E 0.153] Z719a

HEFE 043 24a8o (P(0.01). 50t A3 28 7Foz &y 30u=

3. 2§] (P<€0.05), 40t = 2.23](P<0.05) ;5]'5&‘:}

A7t ZE s} oA AloA 718 E&&eln
© HEFel BEol x3lE HEitt. o|g Myd) gk =
(Nillsson : 1995), F 272AL% (Davies : 1974), £%3HClark: 1983) 22
(Vander:1972), 245 74 (Armostrong: 1984) S02 Hagn ot 2 4
TN FYF TFELEE AST & e 5 Ao FYP&c Ay Age
HBEpol B &S nAolgdn o 3 PA T AFE A3} G h3ho] A7)
Zol7t fA-gol = st (P 0.05) A BRESE 798 2lo] & el
(P 0.05)0]= 4l%o] FaF HEso] J3He n|xA] S-S ofn| g},
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Table 12. Results of ANCOVA for stride frequency with
speed and height by group.

Sum of Mean
Source DF  Squares  Square F Value Pr)F
SPEED 1 271.034  271.034 21.49 0.0001
Ht . 1 179.417 179.417 12.22 0.0003
GROUP 2 83284 41.642 3.03 0.0417

ERROR. 83 1046.972 12.614
Corrected Total. 87  1543.272

* R-square 0.3215

Table 13. Summary of parameter estimate for ANCOVA model

considered height

T for HO: ProT Std Error of

Parameter Estimate Parameter=0 Estimate
INTERCEPT 134.383 14.60 0.0001 4.620
SPEED 0.156 4.3] 0.0001 0.036
HT -0.404 =3.77 0.0003 0.107
GROUP A -3.200 -2.43 0.0171 1.315
GROUP B -2.206 ~2.21 0.0300 1.999
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3. X2t T

AEUE &5 A=Y A4F/343e SND maltiple vange test A=
Table 14914 H& uie} o] ARt 2434 58 %HRmaxe ztol&
Byon 5 AHY A5 58 %$HRmaxe GFolA zto)7t gle 3
o2 Jepgrh. ol @ Adte A48T I RS A A4S HEe]
YRsla & Al Ao tig gl wA Jehd S F s ddsiA|
23 A7 v Zolg} AZgttueby AAFES o] 8 LELE A5 A
7 33 AZA o] "ol S & & vk oy YuklSe] AAlA AWE &5
=R 53] A5t 270 & AAl g ¥ & Aje £ o3 FFAE
ZROE P Aol BojAA % LFAAFTAE 0] &3 TELE SH LS E8l
AN dAHolgte Aol 7] Wiel £ drARF 38 7. U3 5o A4
34 o] &3 LFAT oS WS ul7t Jvka AzZtE

Table 14. Summary of SNK multiple range test for &HRmax by

sudjective sympton in each group

Azt
TE 30t 40d) 50t

ofN ofy
Ju o

SNK Mean Sd N SNK Mean Sd N SNK Mean Sd N

1 B 54.42 10.26 54 C 60.63 7.87 64 C 58.46 6.88 13
3% 2 B 60.82 11.94 40 B 65.98 9.77 85 B 68.37 9.88 67
3 AT77.08 266 2 A 7651 528 11 A 77.21 8.33 16

1 B 56.24 9.77 16 D 56.86 6.95 42 B 54.54 5.15 7
o 2 B 53.17 10.87 51 C 63.52 8.48 72 A 66.56 9.61 57
3 A 6599 9.38 29 B 72.78 6.30 43 A 74.75 8.82 30
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4 . .. AT97 246 3 A 7925 178 2

1 B 54.80 7.04 10 B 56.71 494 14 B 48.11 5.14 1
s 2 B 57.42 11.81 84 B 64.59 9.47 144 A 65.53 8.32 64
3 AT7.08 266 2 A 7631 610 9 A 753011.26 31

1 B46.12 779 9 C 5498 411 5 A 4848 343 1
&= 2 A 58.7411.35 87 B 64.27 9.51 162 A 68.67 10.45 94
3 : . . A 7596 455 8 AT7303 921 1

* SNK :Result of Student-newman-keuls test under alpha=0.05

Aol FAE de® $EUE (%HRmax)E 2719 Hi FP2vsel 1
ExoAo] BE -’F EANEAE e 27]9 AR FEAE A S AlA
stz 7732 22%-& A% (30],400) 50t 2 #F%F HRmaxE 7Alst
i ] A7V A3 FYE A 742 1083 FP & Jube B
F2EANEAE5E 2AIG EHYARE 7122 EFUE (HRmax)¥ F+3
& 253 =

T EES AANZATY BAE B8 v 2ES AT

HRE Ay

%HRmax &5
50% 60% 70% 80%
a3 = MEAN STD MEAN STD MEAN STD MEAN STD

30 129 20.69 148 16.59 66 17.47 185 22.75
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4008 105 21.88 1241 6.22 144 11.52 163 9.39
50 95 1284 111 1161 127 1129 145 11.94

223735 @ F9 &5 Ot EE+
(3/3)

%HRmax &5
50% 60% 70% 80%
d8g&x MEANSTD MEAN STD MEANSTD MEAN STD

30th 823 449 855 410 881 4.27 902 4.54
40tf 809 5.26 845 4.35 87.1 400 89.2 3.76
5000 799 223 840 195 873 263 90.0 3.42

3. FEEL [ATY

(%HRmax)
A2}
Z4 5 30d 40t 50t
z%
Mean Mean Mean
60 60 60
3% 2 60 65 70
3 75 75 80
1 55 55 55
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Abstract
A study on prediction of optimal jogging intensity
Chae, Nam-Shin

The purpose of this study is to provide the suitable information of
jogging program for men. The subjects were 22 mens and optimal jogging
speed, stride frequency, subjective symptom by %HRmax were
investigated. Subjects were classfied by 3 group 30's, 40's, 50's and
HR. stride frequency, subjective symptom were measured in four
experimental running speed during 10 minutes  running by each group.
According to the basic data, the relationship between HRmax and
running speed, running speed and stride frequency, running speed and
subjective symptom are analyzed.

The results are as follow.

1. Optimal 10 minutes™ jogging speed in each %HRmax

(m/min)

%HRmax level
50% 60% 70% 80%
Group MEAN STD MEAN STD MEAN STD MEAN STD

308 129 2069 148 659 1661 7.47 185 22.75
40S 105 21.88 124 16.22 144 11.52 163 9.39
508 95 12.84 111 11.61 127 11.29 145 11.94
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21

2. Stride frequency in 10 minute jogging speed in each %HRmax

(frequency/min)
%HRmax level
50% 60% 70% 80%
Group MEAN STD MEAN STD MEAN STD MEAN STD
30s 823 449 85 4.10 88.1 427 90.2 4.54
40s 809 526 845 435 87.1 4.00 89.2 3.76
50s 799 223 840 195 8732 63 90.0 3.42
3. subjective symptom in each group by %HRmax
%HRmax)
SYM
PTOM Level 30's 40's 50's
MEAN MEAN MEAN
BRE 60 60 60
ATH 60 65 70
75 75 80
1 55 55 55
SW 2 55 65 65
EAT 3 65 70 75
4 80 80
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CON. 55 55 55
VER. 60 65 .
SATION. 80 75 5
VEL 50 55 5
OSITY . 60 . 65 70

75 75
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