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1. S8 &%

ul

. BRER

=33

PrEs % el SGEBH Kt Table lo4 2& whob 2o} WL Sk BE KW

3 HERMES Rl Hd oa ok FIERS daled, dye wr

Ffol 53.574 2 JEMgLERS 50.86400 M3l Etch WM HF YL 35.864

o] 3ot

Table 1. Physical characteristis of subjects

S.H

G A B.W G.C B.S.A V.C CAreer NQ.O0f
roup 8¢ (cm) (kg  {em) (m) {ccy (year)  case

Woman M 53.57 152.49 53.93 90.29 1.47 3,290 35.86 7

diver SD 7.63 5.34 570 4.10 0.09 387.04 8. 48

-woman M 50.86 155.57 58.86 90.32 1.49 2,921.43 0 7

diver SD 6. 40 4. 29 5. 00 5.11 0.15 220.55

S.H : Stnding Height B. W : Body Weight

G.C . Girth of Chest B.S. A : Body surface Areja

V.C : Vital Capacity M : Mean

S.D : Standard Deviation

2. R-REMR Bt

LERES FEbiRc 4 R-REMES —CE) Hol2 A KA AoIA E#Es

= 0.6~1.08belx, LRI HepidAlol oo, Wik o IERLRl o
A EBhET AR EBYE KRS R- REFES Table 2. o =28 7oA u= s}

o} 2,
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Table 2. R-R interval after exercise in woman divers and non-woman divers

Item After Exefcise
Group Rest : : :
sub 1 min 5 min 10 min
C.Y.S. 1. 042 L1717 . 802 .813
L.LS . 962 . 693 .741 . 759
L.H.S 1.025 . 745 779 .813
woman
K.S.0 1. 042 .615 .718 . 754
divers
K.J. H. 1. 042 . 629 . 699 . 729
L.G.S 1. 026 . 641 . 698 : . 739
K.O.I 1. 117 .791 .817 . 847
Sub M 1. 037 .691 . 750 779y
## *h xk *%k
Total SD . . 042 .078 . 048 . 042
I.C.J. . 818 .638 .729 . 760
M. M. B. . 904 .743 . 802 .814
LC.H .935 . 801 .831 . 855
non-woman
K.O.L. . 769 . 606 .671 .719
divers )
K.L.S. . 941 . 697 .731 . 780
K.Y.C. .937 . 661 .742 . 783
H.K.S .916 .618 . 709 .727
Sub M . 889 . 681 . 745 777
ok *k *k
Total SD .063 . 066 . 052 . 044

%% P<0.01 : Significantly different from the rest.

## P<0.01 : Significantly different from non~woman divers.

885 ) R- RIS #4cBio] 1.037s 0.04282 4 JMGLBEe) 0.889: 0.0638bol
sl HESHAICP.01> Asich EBE 15 R- REFES #kcfEel A 0.691¢ 0.078
B, SRSL Bl A 0.681¢ 0.066FV.2 41 Filt =5 Za#hsol tesl AEY (P.01) &
fae 29ed, 2 % A @mBed HKE 105NHAE 22 0.779: 0.04280 9
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Fig.7. Comparison of R-R interval after exercise in woman divers and non-
woman divers

0.777:0.04480 2. TR R o} HESAICPC0.01) EREsI e wiahtol JeMiol
o HESACPO.0D A o)A FiRLHS Kapkrol R-REJRRS E##@E
ol 0.6~1.0800l £ WLHL FHARELC EE=INTE ¢ 4+ Ad. oA
+ Ferrer®oll oj3l=d LKl FEKEblocke]l A LES Biofel ER =] oo

= Ao A ERBIWREE coronary arterial diseasedEfoll R- RRESIf@C) EE X c}
2 3o, Plas= REMKEY Jiftol o sl4 R- Rfkgol ERE = &5 Aol
E £33 & F Addz @Y K PRdAE i RIS Jetd e E
WIS BALERS U KEMES Jitte] 98 o2, 29 ELE B Q4D
o2 2Ex LKl Hlof LS Mgl #isted, BRimE( Stroke volume)e] M
Hoomo g M F—3 LEHES Jed FESE LEBUL Hoizs] dlfeletn 4
73,
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3. P-REMES| Bt

Btol QLo WaRRE 9 EBE HERFS) P- RIS Table 3 9 23 8ol4 1
£ uhs} o,

Table.3l P-R interval after exercise in woman divers and non-woman divers.

Item After Exefcise
Group Rest ) ) .
sub 1 min 5 min 10 min
C.Y. S . 140 . 124 .137 . 134
LLS .137 127 155 . 147
L.HS . 147 . 144 . 148 . 145
woman
K.S.0 . 141 . 128 . 137 . 144
divers
K.J. H. . 141 . 130 . 141 . 134
L.G.S . 148 ..158 . 165 . 167
K.O.1 . 152 . 160 . 149 . 146
Sub M . 144 . 139 . 147 . 145
Total SD . 004 .015 .009 .010
LCsI . 139 . 134 . 143 . 146
M. M. B. . 146 . 133 . 143 . 141
IL.C.H . 156 . 140 . 147 . 148
non-woman
) K.O.L. . 139 . 123 . 141 . 139
divers
K.L S. . 138 . 140 . 139 . 139
K.Y.C. . 141 .136 . 147 . 145
H.K.S . 149 . 138 . 147 . 152
Sub M . 145 .135 . 144 . 144
Total SD . 006 . 005 . 003 . 005
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Mean + S.D

J61

141

Rest 1 5 10min

Exercise k———————After exrcise sl

Fig.8. Comparison of P-R interval after exercise in woman divers and non-
woman divers

Kaply P- RIS W4cBEe] 0.144: 0.0048), JEdgLcdéc] 0.145¢ 0.006%h= u]sz
SHAl vEbtoo, Bl =5 HE 15004 0.139: 0.01580¢} 0.135+ 0.005802 45#E
o] Hglev ikt s AR ERE el edgke] kBl e WKIR 5
el 0.147+ 0.009802 KEFksoll 3l Zolzlood, 105o]% 0.145¢ 0.0108V2 %
Aol sl Ao JRE AR T WE Sholl TRk ko= k=t

P-RiEfR2 LEolA LEBE BREK BEC B+ MKz BHBRHES &
R= FEFME blocko] ox FEEHEEE T EW@E 0.12~0.208F &@s
© AT Ao DO HESol dov, K PRI M T EFERE &3
Aem FmREAtelolE FUERZE gl

4. QRSERS| 1t

QRS L) B EA 202 FRE QRSHIFES Table 4 3 23 9ol 4
2= uheh Zo
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Table.4. QRS interval after exercise in woman divers and non-woman divers.

Item After Exefcise
Group Rest
sub 1 min 5 min 10 min
C.Y.S. . 092 . 104 .092 . 092
L.LS . 096 . 096 . 092 . 098
L.H.S . 100 . 104 . 094 . 101
woman
) K.S.0 . 092 .092 . 092 . 092
divers .
K.J.H. .092 . 096 . 100 . 080
L.G.S . 085 . 102 . 083 . 086
K.O.1 . 092 . 094 . 100 . 100
Sub M . 093“ . 098 .093 . 094
# #
Total SO . 004 . 005 .005 . 005
LC.J .116 . 101 . 106 .110
M. M. B. . 095 . 100 . 100 . 095
LC.H .100 . 104 . 100 . 100
non-woman
. K.O.L. . 103 .113 . 108 . 104
divers
K.LS. . 096 . 090 . 100 . 100
K.Y.C. . 091 . 096 . 103 .099
H.K.S . 095 . 093 . 086 . .090
Sub M . 099 . 100 . 100 . 100
Total SD . 008 . 007 . 006 . 006

#P0.05 : Significantly different from non- woman divers.
QRSFEIfRS IEXEE« 0.06~0. 108015, 80 70 fr. LR IE ARl = 0.18 LA Fo] 5
t A0t deod, LEHMAEKS AME = (right bundle branch block, RBBB)
Foll 4 R5E4£ RBBBelt 0.1~0.128, 584 RBBBelAl& 0.12f) Ll ko2 RS

ot2s0 0gct. Faltl lelx o QRSREIFRS Kaghrol WS 0.093t 0.0048), FE
¥girB¥ol 0.099+ 0.0088= 4 =5 EHEES <3 Ao Fickol I Tol it
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Fig.9. Comparison QRS interval after exercise in woman divers and non- woman
divers

3 HESACP0.05) @oteh = MBS EB% QRSMMLS WL d4
BS vdod HEY 2RLE ol KEEE 553 1052 QRSHIFS ¥kl
Aol A 0.093£ 0.005%) % 0.094: 0.00582 A FE¥gEES 0.100+ 0.0068F 3 0.100
+ 0.0068bo1 Hal HESIACpC0.05) Foteh ol LEA HEEE ) w5 S ool
e WMoz ol o4 EMM WAfFELD AY KR4 H2H,

5. Q- TRIM2l Bt

Q- TRHIS Lol Bl o BHERMezA LMK 98e mo 2t
cposomz b FigEel 2lolA Q- TRIRES Table 5 o 2% 10014 2& whsh zch.
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Table 5. Q-T interval after exercise in woman divers and non- woman divers

' ITem After Exefcise
Group Rest i - ]
sub 1 min 5 min 10 min
C.Y. S .424 . 370 . 400 . 399
L.LS. . 406 .372 .411 . 416
L.H.S. . 426 . 361 . 388 . 387
woman
K.S.O. L424 . . 334 .374 .372
divers
K.J.H. . 424 . 346 . 408 . 376
L.G.S. . 406 . 341 .372 . 380
K.O.L .414 .372 .394 . 395
Sub M .418 . 357 .392 . 389
# *k ]
Total SD .008 .015 .014 .014
I.C.J. .380 . 339 .367 . 373
M. M. B. . 404 . 370 . 380 . 389
IL.C.H .419 . 364 . 382 . 390
non-woman
. K.O.L. . 377 .331 .354 . 362
divers
K.LS. . 405 . 356 .381 . 391
K.Y.C. . 430 . 366 .383 . 387
H.K.S .414 . 339 .369 . 376
Sub M . 404 . 352 .374 .381
*k * x
Total SD .018 .014 .009 . 009

% PC0.05, %% P<0.01 : Significantly different from the rest.
#P<0.05 : Significantly different from non- woman divers.

Ziphy Q- TR #icBfol oloix 0.418+0.0088b2 4 FE¥g@dtel 0.404%
0.0188oll M3l HE3IA (PC0.05 Ao, %kl 550 AAAE Mgkl 0.392
+0.01480= FEMgLcBES] 0.3741£0.0098 2k HESHA (PC0.05) Aich Edhk %
B 159 Q-THIFS MBEZF 0.35720.01580¢ 0.352+0.014802 4 Zaghy 0.418
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Fig.10. Comparison Q-T inteval after exercise in woman divers and non-

woman divers
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® 552 1050l AoIME 2zt 0.374%0.0098), 0.381+0.0098) 2 4] KEFRsol
8l HREA (P0.05) ME=c. Q- TS EH&RES EFAs 0.428 L)
T, LFAAE 0.438 LATFolnj9m0, Goldman™ Coester® Sof o slwl jBCa" -
el A& Q- TRHIFES fEMEslZ, {ECa'* MiFNNE: EEHdD o, 2gn
Burch % Winsor® &2 K* @7 #m= ER=2, K BE7F M= s
T Foh 2 YolE quinidnedh s, Pi$SHEA B EERIE EES ) o)
F BHgEol A KEFisol ¥ttol SRR Eol Ml AEsIA (P0.05) 21, EEys
W& 1570 RiBE =5 Zaphyol tel HEshA (PC0.01> sl o] R&
WEF WA Cat 9 Kol @S #ols 4 £R5 9le 2oz
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HER=E = wlolc}, =3 EBh Q- TRHIFRS MM Kitchin®t Neilson®9] #io}
Zol XEFEe] Fgol A Ao Yz

6. T-PEIM2 it

T-Phlfa2 T¥S & TETH oS LR PE KBIERZAA I LK BR
B KL Kol v HiRElel id=lv e mstel slolA T- PRk
Table 6 Y =¥ 1104 ¥E wpe} o},

Table 6. T-P interval after exercise in woman divers and non- woman divers

t - A ITem After Exefcise -
Group . Rest R . .
sub 1 min 5 min 10 min
C.Y.S. . 478 . 223 . 265 . 280
LLS .419 . 194 .175 . 196
L.HS . 452 . 240 . 243 . 281
woman
i K.S.0 . 477 . 153 . 207 . 238
divers
K.J.H. . 477 . 153 . 150 . 219
L.G.S . 472 . 142 . 161 . 192
K.O.1 . 551 . 259 .274 . 306
Sub M . 475 . 195 .211 . 245
PR vy R 2. *h
Total SD .036 .043 . 046 . 041
LC.J. .299 . 165 .219 . 241
M.M.B. .354 . 240 .279 . 284
LC.H . 360 . 297 .303 . 317
non-woman
) K.O. L. . 253 . 152 . 176 .218
divers
K.LS. . 398 . 201 211 . 250
K.Y.C. . 366 . 159 .212 . 251
H.K.S .353 . 141 .193 . 199
Sub M . 340 . 194 .227 . 251
* *
Total SD . 044 . 052 . 042 . 036

%% P<0.01 : Significantly different frorﬁ the rest.

## P0.01 : Significantly different froc non-woman divers.
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Fig.11. Comparison T-P interval after exercise in woman divers and non-
woman divers

ZWhPB el T-PRIRRLS Wiclol 0.47510.036802 4 JENg1cBEol 0.340+0.044Fb0l
3l HEsA (PC0.01> At %EHS T-PHIRS Wil %K 15
0.915+0.04382 4 LEFlsol 3] HREsA (PC0.01) EME=ldle, iR 553
1050l = KEgigoll 3l HESIA (P<0.01) & tct JEfichol AolM=E % 15
3} 5470l 0.194+0.0528) 9 0.227+0.042802 4 Zpflkol 13} HEsAl (P(0.05)
#@otch. T-PRIEL Goldman™, Chung® o Shephard®ell ¢J3l= R- RRFE= MR
HBEBRtRE 7HAcE ez & o R-RiEMECl MY o9+ o T-PhiRY G &
Beoll oe}t £H5E AE @@t o] AL Tablefoll A 2+ ups} ZHe] R-REM
T-Po} 77o] AadA47t Waiols 0.919 L, FERLRAME 0.971L o2
¥ A4 vehd g el &4 4 o)
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7. #BEi#el P-R, QRS, Q-T ¥ T-PRIEZ R- RIEI S| 888547

LR ByffElfacl X R- REES —088% Jelwe, P-R, QRS, Q-T 9
T-Phifa2-2 o]z ot et olald LEEIMMRS #tt R- RRME
= ol @d BAZE A MHBGRRE A2sE & 4+ ok HBROH KE-
Table.7o1l 4 ¥ ule} 7o},

Table 7. Correlation of R-R interval and other intervals after exercise in
woman divers and non-woman divers

Correlatin Coefficiects
Interval Rest After Exersie-

1 min. 5 min. 10 min,

Woman divers(7)

P-R 710" 400 - 246 -.219
QRS - 254 235 381 710"
ok
QT 291 844 234 382
*k K h xK
T-p 982 .976 946 .919

Non-woman divers{7)

P R -.330 512 371 .035
QPs ~701" - 151 -.083 - 693*
QT 904 .796* 755" .808**
T-P g™ .g79™* .985™* .979™*

* P<0.05 % %P0.01 : Sigificant Correlatin Coefficient.

M hel glelA R-RREB= HEI (PC0.05) MEHEREAGRE 2o 2 KR
P- Rk r=0.710>, EHk 1052 QRSER(r=0.7100°102=, Q- THIRS &
B 15(r=0.844> % T-Phifmel Kk r=0.982)¢t EBHk 15<(r=0.976), 5
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53(r=0.946), 105<(r=0.919% HEI (P<0.01) HIRBAHRE et Nt L
Bl 2lolA R-RER= HEZ (P0.05) WEHBRBRIGRS 2 2L RaskE(r=
0.904), HBE 15(r=0.796), 55(r=0.775) % 105(r=0.808)¢] Q- TRz &
AR r=0.971), EBk 15(r=0.979), 57<(r=0.985 ¥ 105<r=0.979>¢] T-P
FBGoIich. 2l R-RREM= AEa (PC0.05) YHHBARALR S el AL TS
Br(r=-0.700> o EB% 105<r=-0.693>2 QRSRE I}

MBEell oAl EBEiHE S T- PRRS R-REE= F8% (P<0.01) MEHEBABAG
£ vebile o e £ MRS FolA 7 ok & BigtelA JiEs T
-PIfR2 TS &£ TEYH o5 LB PR WBIFRZAZA LR AN 4
BRREA = Hifdelwt. & T- PRERES Lol lold BRISZ 2ob 4Rkl
sdete Ae.24 ool R-Rifa 2 A= MAMRGRS H3cds AL R
- RREfRol e = 2 H¥E 5 T-PRifRel 713 wol SFdv+ AL 90|
o. =% R-RifRe #{trl 2 T-PRIES Bl A o]FolxL & 4 Ut
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A BRel A BAEES LATL T & BLse CERNEREREC EH
% WBET BRI 78 WEED —BA 74E HEOD Bicyde
ergometeroll 4 35378 EBHE: LEEE WEstod HEBHHTE ¥ MBS LB S
BR oo 2e KRS Lt |

1. R-RER-E #icdtol 1.037+0.042802 IEMGLES 0.889+0.0638 0 sl A
EslA (PC0.001> 2 AR Jellde, EBE 105717 Kool sl HES
(P<0.01> fE#ES 2ot

2. P-REIRS BB LN T3 KHR HET 28RS Jehux a9
.

3. QRSREIMAE Kpirs} EB) 55 % 105 Fichol FElicBrol sl H&Es
A CPC0.05) @k, M =5 EB QRSHIRS KaFtsol sl R 28
= Bou HEY ERE ol

4. Q- THIFRS Kipkrel EBHE 5500 Widto] IRl Hal HEsIA (P
0.05 2o, EBE LBt 157, FERLRlAE 105712 &Esssol
el AEY <P0.05) fEMES Jetugdct

5. T-PREIRRE KEgisol MLhiol JrMgLBeol ksl HEsIA (PC0.01) 2o
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o, WaE ol EBE 105713 KEpRrol 3l HESHA (PC0.01) MRS
Ao,  FELcRl A EEHE 557 A CEpsel sl HRESHA (P(0.05) kg
5 A

6. Kapkr 3 EBhikol R- REIRE2 HEI (PC0.01) MEHBRBRLRS el 2L

Bl glold Q-T o T-PRIFEIZ, HEY (PC0.05) WiBRARES Jebd A
< FEM LBl lolA QRSRREel Aot
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( Abstract)

Changes of ECG Time Intervals for Recovery Phase

After Exercise Loading in Woman'’s Divers

Ko Byong-Ki

Phystcal Education Major
Gradute School of Education Cheju National University
Cheju Korea

Supervised by proffessor Kim Chull- won

The parpose of this study was to examine the effect of diving activity
performance on ECG time intervals. Subjects consisted of 14 Woman's divers
{7> and non woman diver{7) Who performed 3 minute pedaling task with 50
km/hr on bicycle ergometer, subjects were also checked the ECG time in-
terval at resting and after exercise.

The results obtained are summarized as follows.

1> The R-R interval at rest was 1.037+0.042 sec in woman divars, and
0.889+0.063 sec in non woman divers. The heart rate, in turn, was lower in
woman divers than in non Woman divers.

The R-R interval was significantly{ P{0.01) shortened throgh the re-
covery period compared with the resting value in both groups.

2> The P-R interval in both groups showed no significant difference.
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3> The QRS inter at rest and 5 and 10 minutes after exercise was
significantly{ P<0.05) shorter in woman divers than in non woman divers.
The QRS interval after exercise was lengthened compared with the resting
value, but there was no significant differdnce.

4) The Q- T interval at rest and 5 minutes after exercise was significantly
{P{0.05) longer in woman divers than in non waman divers. In woman
divers, the Q-T interval at 1 minute after exercise was significantly{ P
0.05) shortened compared with the resting value. In non woman divers, the
Q-T interval at 10 minute after exercise was significantly{P<{(0.05)
shortened compaerd with the resting value.

5> The T-P interval at rest was significantly{P<0.01> longer in woman
divers then in non woman divers. In woman divers, the Q- T interval at 10
minute after exercise was significantly{ P 0.01) shortened compared with the
resting value. In non woman divers, the Q- T interval 5 minute after ex-
ercise was significantly( P{0.05) shortened compared with the resting value.

6) The Q-T and T-P interval in both groups showed significantly{ P
0.01) positive correlations and the QRS interval in non woman divers showed
significantly{ P< 0.05) negative correlation with the R-R interval before and

or after exercise.
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