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Studies on Electrocardiogram of 18,000 Koreans

Yong Ki Kim, M.D., Sang Yong Lee, M.D. and Un Ho Ryoo, M.D.

Department of Internal Medicine, College of Medicine, Chung-Ang University

Statistical analysis of 18,211 cases of electrocardiogram which were recorded in Chung-Ang
University Hospital from January 1969 to December 1979 were made.

The results were as follows '

1) Normal electrocardiogram was seen in 62% of total cases(61% of male and 63% of
female) and the incidence of normal electrocardiogram was decreased with aging.

2) Abnormal Q-wave was seen in 0.4% of total cases(0.5% of male and 0.3% of female)
and the incidence of abnormal Q-wave was more common over 50 years of age.

3) Left axis deviation was seen in 1.1% of total cases(1.4% of male and 0.9% of female)
and the incidence of left axis deviation was more common over 50 years of age. Right axis
deviation was seen in 0,3% of total cases(0.3% of male and 0.4% of female) and the
incidence of right axis deviation was more common under 30 years of age.

4) Left ventricular hypertrophy was seen in 3.6% of total cases(4.8% of male and 2.5%
of female) and the incidence of right ventricular hypertrophy was more common under 30
years of age.

5) ST-segment depression was seen in 2.0% of total cases(2.2% of male and 1.9% of
female) and the incidence of ST-segment depression was increased with aging.

6) T-wave inversion was seen in 1,6% of total cases(1.5% of male and 1,7% of female)
and the incidence of T-wave inversion was increased with aging.

7) Atrioventricular block was seen in 1.4% of total cases(1.8% of male and 1.0% of
female) and the incidence of atrioventricular block was more common over 50 years of age.

8) Incidence of complete left bundle branch block was 0.2% and was more common over
60 years of age. Incidence of complete right bundle branch block was 1.1% and the incidence
was more common over 50 years of age. Incidence of incomplete right bundle branch block
was 3.0% and the incidence was more common under 40 years of age.

9) The incidence of premature beat was 2.7% of total cases, atrial fibrillation 1.5%,
supraventricular tachycardia 0.2%, sinus tachycardia 7.5%, sinus bradycardia 2.2% and
sinus arrhythmia 2, 3%.

10) Low voltage was ssen in 3.8% of total cases and the incidence of low voltage was
more common over 50 years of age.
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Table 1. Age & Sex Distribution -

Male Female Total

Age

No % No % No A
under 19 645 7.2 434 4.7 1,079 5.9
20~29 1,322 14.8 1,832 19.8 3,154 17.3
30~39 1,940 21.7 2,253 24.3 4,193 23.0
40~49 2,096 23.4° 1,919 20.7 4,015 22.0
50~59 1,638 18.3 1,514 16.3 3,152 17.3
over 60 1,303 14.6 1,315 14.2 2,618 14.4
Total 8,944 100.0 9, 267 100.0 18,211 100. 0
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Table 2. Incidence of Normal E.C.G.(Code 1~0)

Male Female Total
Age
No. % No. % No. %
under 19 384( 645) 59.5 275( 434) 63.4 659( 1,079) 61.1
20~29 857(1,322) 64.8 1,216(1, 832) 66.4 2,073( 3,154) 65.7
30~39 1,381(1, 940) 71.2 1, 636(2, 253) 72.6 3,017( 4,193) 72.0
40~49 1, 362(2, 096) 65.0 1, 248(1,919) 65.0 2,610( 4,015) 65.0
50~59 899(1, 638) 54.9 875(1,514) 57.8 13,774( 3,152) 59.3
over 60 592(1, 303) 45.4 607(1,315) 46.2 1,199( 2, 618) 45.8
Total 5,475(8, 944) 61.2 5, 857(9, 267) 63.2 11,332(18,211) 62.2
Table 3. Incidence of Abnormal E.C.G.(I)
Male Female Total
Code
No. % No. %, No. %
I 1~3 48 0.5 29 0.3 77 0.4
I 1~2 154 1.7 112 1.2 266 1.5
I 1~2 480 5.4 276 3.0 756 4.2
V 1~3 267 3.0 202 2.2 469 2.6
vV 1~3 134 1.5 161 1.7 295 1.6
N 1~4 161 1.8 98 1.1 259 1.4
VI 1~4 534 6.0 262 2.8 796 4.4
i 1~9 1,547 17.3 1,421 15.3 2,968 16.3
K 1~9 875 9.8 1,336 14.4 2,211 12.1
Table 4. Incidence of Abnormal E.C.G.(I)
Male Female
Item Code
No. % No. % No. %
Sinus Tachycardia Vi-7 632 7.1 732 7.9 1,364 7.5
T-wave Abnormalities X-2 484 5.4 741 8.0 1,225 6.7
LowVoltage X-1 244 2.7 441 4.8 685 3.8
L.V.H. I-1 433 4.8 230 2.5 663 3.6
Incomplete R.B.B.B. VI-3 387 4.3 163 1.8 550 3.0
Premature Beats VI-1 245 2.8 246 2.7 492 2.7
Sinus Arrhythmia VI-9 228 2.5 183 2.0 411 2.3
Sinus Bradycardia VI-8 271 3.0 127 1.4 398 2.2
Atrial Fibrillation Vi-3 159 1.8 113 1.2 272 1.5
First Degree A-V Block V-3 139 1.6 85 0.9 224 1.2
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Table 5. Incidence of Q-wave Abnormalities(Code 1, 1~3)

Male Female Total
Age
No. % No. o No. %
under 19 1( 645) 0.2 0( 434) 0 1( 1,079) 0.1
20~29 0(1,322) 0 0(1,832) 0 0( 3,154) 0
30~39 3(1, 940) 0.2 3(2,253) 0.1 6( 4,193) 0.1
40~49 6(2, 096) 0.3 3(1,919) 0.2 - 9( 4,015) 0.2
50~59 14(1, 638) 0.9 7(1,514) 0.5 21( 3,152) 0.7
over 60 24(1, 303) 1.8 16(1, 815) 1.2 40( 2,618) 1.5
Total 48(8,944) 0.5 29(9, 267) 0.3 77(18,211) 0.4
Table 6, Incidence of Left Axis Deviation(Code [-1)
Male Female Total
Age .
No. % No. A No. %
under 19 6( 645) 0.9 3( 434) 0.7 9( 1,079) 0.8
20~29 10(1, 322) 0.8 5(1,832) 0.3 15( 8,154) 0.5
30~39 20(1, 940) 1.0 15(2,253) 0.7 35( 4,193) 0.8
40~49 25(2, 096) 1.2 12(1,919) 0.6 37( 4,015) 0.9
50~59 27(1,638) 1.6 20(1,514) 1.3 47( 38,152) 1.5
over 60 37(1,303) 2.8 24(1,315) 1.8 61( 2,618) 2.3
Total 125(8, 944) 1.4 79(9, 267) 0.9 204(18,211) 1.1
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Table 7, Incidence of Right Axis Deviation(Code [-2)

Male Female Total
Age
No. % No. % No. %
nnder 19 7( 645) 1.1 2( 434) 0.5 9( 1,079) 0.8
20~29 6(1,322) 0.5 13(1,832) 0.7 19( 3,154) 0.6
30~39 3(1, 940) 0.2 7(2,253) 0.3 10( 4,193) 0.2
40~49 4(2,096) 0.2 1(1,919) 0.1 '5( 4,015) 0.1
50~59 6(1,638) 0.4 9(1,514) 0.6 15( 3,152) 0.5
over 60 3(1,303) 0.2 1(1,315) 0.1 4( 2,618) 0.2
Total 29(8, 944) 0.3 33(9,267) 0.4 62(18, 211) 0.3
Table 8. Incidence of Left Ventricular Hypertrophy(Code M-1)
Male Female Total
Age
No. % No. %, No. %
under 19 26( 645) 4.0 3( 434) 0.7 29( 1,079) 2.7
20~29 49(1, 322) 3.7 9(1,832) 0.5 58( 3,154) 1.8
30~39 57(1, 940) 2.9 129(2,253) 1.3 86( 4,193) 2.1
40~49 93(2, 096) 4.4 43(1,919) 2.2 136( 4,015) 3.4
50~59 121(1, 638) 7.4 53(1,514) 3.5 174( 3,152) 5.5
over 60 87(1,303) 9.7 93(1, 315) 7.1 180( 2,618) 6.9
Total 433(8,944) 4.8 230(9, 267) 2.5 663(18,211) 3.6
Table 9. Incidence of Right Ventricular Hypertrophy(Code I[-2)
Male Female Total
Age
No. o No. % No. %
under 19 11( 645) 1.7 6( 434) 1.4 17( 1,079) 1.6
20~29 12(1,322) 0.9 9(1,832) 0.5 21( 3,154) 0.7
30~19 7(1,940) 0.4 11(2, 253) 0.5 18( 4,193) 0.4
40~49 7(2, 096) 0.3 4(1,919) 0.2 11( 4,015) 0.3
50~59 5(1, 638) 0.3 9(1,514) 0.6 14( 3,153) 0.4
Over 60 5(1, 315) 0.4 7(1.315) 0.5 12( 2,618) 0.5
Total 47(8, 944) 0.5 49(9, 267) 0.5 93(18, 211) 0.5
AA 9 2.0%, Aol 2.2%, SAAtel 1.9%R d=lol 0. 05).
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Table 10. Incidence of ST-Depression(Code IV, 1-3)

Male Female Total
Age
No. % No. % No. %
under 19 7( 645) 1.1 4( 434) 0.9 11( 1, 079) 1.0
20~29 8(1,322) 0.6 . 10(1, 832) 0.5 18( 3,154) 0.6
30~39 16(1, 940) 0.8 23(2, 253) 1.0 39( 4,193) 0.9
40~49 38(2, 096) 1.8 29(1,919) 1.5 67( 4,015) 1.7
50~59 64(1, 638) 3.9 44(1,514) 2.9 108( 3,152) 3.4
over 60 61(1,303) 4,7 68(1, 315) 5.2 129( 2,618) 4.9
Total 194(8, 944) 2.2 178(9, 267) 1.9 372(18,211) 2.0
Table 11. Incidence of T-wave Inversion(Code V, 1-3)
Male Female Total
Age
No. % No. % No. %
under 19 3( 645) 0.5 1( 434) 0.2 4( 1,079) 0.4
20~29 4(1,322) 0.3 8(1,832) 0.4 12( 3,154) 0.4
30~39 10(1, 940) 0.5 20(2, 253). 0.9 30( 4,193) 0.7
40~49 34(2,096) 1.6 29(1, 919) 1.5 63( 4,015) 1.6
50~59 47(1,638) 2.9 43(1,514) 2.8 90( 3,152) 2.9
over 60 36(1, 303) 2.8 60(1, 315) 4.6 96( 2,618) 3.7
Total i 134(8, 944) 1.5 161(9, 267) 1.7 295(18, 211 1.6
Table 12. Incidence of A-V Block(Code VI, 1-3)
Male Female Total
Age
No. % No. % No. %
under 19 11( 645) 1.7 4( 434) 0.9 10( 1,079) 1.4
20~29 26(1,322) 2.0 10(1,832) 0.5 36( 3,154) 1.1
30~39 27(1, 940) 1.4 14(2, 253) . 0.6 41( 4,193) 1.0
40~49 24(2, 096) 1.1 17(1,919) 0.9 41( 4,015) 1.0
50~59 34(1,638) 2.7 23(1,514) 1.5 57( 3,152) 1.8
over 60 35(1, 303) 2.7 25(1, 315) 1.9 60( 2,618) 2.3
Total 157(8, 944) 1.8 93(9, 267) 1.0 250(18, 211) 1.4

dos, a4 chd ggkon} Fo 3 Aol glddet
(p>0.05). 3040l F A% Frte} gal T4
N EsF S7bstd e (p<0.05), 30s el A 20w o] ]S WA £of o] 8] =& Table 126]4 Bt ups} o]
W EsF Frhetd vk o4 sl (0>>0.05). AAHLEE 1.4%, A4 1.8%, S=Fll4 1.0%

E it A B9z (p<0.05), 504 0] Fol A ¥ 27} =
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Table 13. Incidence of Left Bundle Branch Block(Code Vi-1)

Male Female Total
Age
No. % No. % No. %
under 19 —( 645) - —( 434) - —-( 1,079 -
20~29 1(1,322) 0.1 —(1,832) — 1( 3,154) -
30~39 2(1, 940) 0.1 1(2,253) — 3( 4,193) 0.2
40~49 4(2, 096) 0.2 2(1,919) 0.1 6( 4,015) 0.1
50~59 1(1, 638) 0.1 4(1,514) 0.3 5( 3,152) 0.2
over 60 6(1,303) 0.5 9(1, 315) 0.7 15( 2,618) 0.6
Total 14(8, 944) 0.2 16(9, 267) 0.2 30(18,211) 0.2
Table 14. Incidence of Complete Right Bundle Branch Block(Code VI-2)
Male Female Total
Age
No. % No. A No. %
under 19 4( 645) 0.6 2( 434) 0.5 6( 1,079) 0.6
20~29 14(1, 322) 1.1 - 5(1,832) 0.3 19( 3,154) 0.6
30~39 15(1, 940) 0.8 12(2,253) 0.5 27( 4,193) 0.6
40~49 20(2, 096) 1.0 9(9,919) 0.5 29( 4,015) 0.7
50~59 26(1, 638) 1.6 19(1,514) - 1.3 45( 3,152) 1.4
over 60 47(1,303) 3.6 36(1, 315) 2.7 83( 2,618) 3.2
Total 126(8, 944) 1.4 83(9, 267) 0.9 209(18, 211) 1.1
Table 15. Incidence of Incomplete Right Bundle Branch Block (Code VI-3)
Male Female Total
Age
No. % No. % No. o
under 19 44( 645) 6.8 11( 434) 2.5 55( 1,079) 5.1
20~29 89(1, 322) 6.7 39(1, 832) 2.1 128( 3,154) 4.1
30~39 101(1, 940) 5.2 38(2, 253) 1.7 139( 4,193) 3.3
40~49 74(2, 096) 3.5 23(1,919) 1.2 97( 4,015) 2.4
50~59 39(1,638) 2.4 33(1,514) 2.2 72( 3,152) 2.3
over 60 40(1, 303) 3.1 19(1, 315) 1.4 59( 2,618) 2.3
Total 387(8, 944) 4.3 163(9, 267) 1.8 550(18,211) 3.0

atek(p<0. 05).
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Table 16. Incidence of Intraventricular Conduction Defect(Code VI-4)

Male Female Total

Age

No. % = No. % No. %
under 19 1( 645) 0.16 —( 434) o 1( 1,079) 0.09
20~29 —(1,322) — —(1,832) — —( 3,154) -
'30~39 2(1, 940) 0.10 —(2,253) — 2( 4,193) 0.05
40~49 1(2, 096) 0.05 - (1,919) - 1( 4,015) 0.02
'50~59 2(1, 638) 0.12 —(1,514) — 2( 3,152) 0.06
over 60 1(1, 303) 0.08 ~(1,3815) — 1( 2,618) 0.04
Total 7(8, 944) 0.08 - (9,267) - 7(18,211) 0.04

Table 17. Incidence of Perina;nre Beats(Code VI-1)
Male Female Total

Age

No. 9 No. % No. %
under 19 13( 645) 2.0 3( 434 0.7 16( 1,079) 1.5
20~29 20(1,322) 1.5 29(1, 832) 1.6 49( 38,154) 1.6
'30~39 35(1, 940) 1.8 39(2, 253) 1.7 74( 4,193) 1.8
40~49 29(2, 096) 1.4 35(1, 919) 1.8 64( 4,015) 1.6
50~59 60(1,638) 3.7 50(1,514) 3.3 110( 3,152) 3.5
over 60 89(1, 303) 6.8 90(1, 315) 6.8 179( 2,618) 6.8
Total 246(8, 944) 2.8 246(9, 267) 2.7 492(18,211) 2.7

A 504]0] 8} xrl W ES ke (p<0. 05). 2) A uka] % (Minnesota Code VI-3)

R
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Table 18. Incidence of Atrial Fibrillation(Code V[-8)

Male Female Total

Age S

No. % ) No. % No. %
under 19 2( 645) 0.3 1( 434) 0.2 3( 1,079 0.3
20~29 5(1, 322) 0.4 12(1,832) 0.7 17( 3,154) 0.5
30~39 - 15(1,940) 0.8 6(2, 253) 0.3 21( 4,193) 0.5
40~49 21(2, 096) 1.0 20(1,919) 1.0 41( 4,015) 1.0
50~59 44(1,638) 2.7 25(1,514) 1.7 69( 3,152) 2.2
over 60 72(1, 303) 5.5 49(1, 315) 3.7 121( 2,618) 4.6
Total 159(8, 944) 1.8 113(9, 267) 1.2 272(18, 211) 1.5

Table 19. Incidence of Supraventricular Tachycardia(Code VI-4)

Male Female Total

Age

No. % No. % No. %
under 19 2( 645) 0.3 —( 434) — 2( 1,079) 0.2
20~29 -(1,322) - 2(1,832) 0.1 2( 3,154) 0.1
30~39 3(1, 940) 0.2 . 3(2,253) 0.1 6( 4,193) 0.1
40~49 1(2.096) 0 3(1,919) 0.2 4( 4,015) 0.1
50~59 - 4(1,638) 0.2 6(1,514) 0.4 10( 3,152) 0.3
over 60 - 7(1,303) 0.5 5(1,315) 0.4 12( 2,618) 0.5
Total 17(8, 944) 0.2 19(9,267) 0.2 356(18,211) 0.2

Table 20. Incidence of Sinus Tachycardia(Code V[-7)

Male Female Total

Age

No. % No. 9% No. %
under 19 90( 645) 14.0 ; 75( 434) 17.3 165( 1,079) 15.3
20~29 101(1, 322) 7.6 229(1, 832) 12.5 330( 3,154) 10.5
30~39 99(1, 940) 5.1 158(2, 253) 7.0 257( 4,193) 6.1
40~49 133(2, 096) 6.3 119(1,919) 6.2 202( 4,015) 6.3
50~59 114(1, 638) 7.0 70(1,514) 4,6 184( 3,152) 5.8
over 60 95(1, 303) 7.3 81(1, 315) 6.2 176( 2,618) 6.7
Total 632(8, 944) 7.0 732(9, 267) 7.9 1, 364(18,211) 7.5

Ao 2.2%5 0, dabd 3.0%, ozl 1L.4%E E Al A o woken (p<0.05), 98 FE2E 404

watel] A @oker (p<0.05), 4Bl #HE FHAH S olale] 404o] Foll wlal ket (p<0.05).

AEE FRAT AFE BelA] gtk
9) EA %4 (Minnesota Code V[-9)
FAFAN ] A EE Table 22614 B upel o) 1) A4 Minnesota Code IX-1)

AR 2L 2.3%H 2, dAbel] 2.6%, 9=t 2.0% AA20 e YlEE Table 2364 B upe}l zre] A

12) 71Efe] MM = 0jAH(Minnesota Code IX)
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Table 21. Incidence of Sinus Bradycardia(Code VI-8)

Male Female Total
Age
No. % No. % No. %
under 19 21( 645) 3.3 4( 434) 0.9 25( 1,079) 2.3
20~29 40(1, 322) 3.0 15(1, 832) 0.8 55( 8,154) 1.7
30~39 74(1, 940) 3.8 19(2, 253) 0.8 93( 4,193) 2.2
40~49 72(2,096) 3.4 32(1,919) 1.7 104( 4,015) 2.6
50~59 40(1, 638) 2.4 30(1,514) 2.0 70( 3,152) 2.2
over 60 24(1, 303) 1.8 27(1, 315) 2.1 51( 2,618) 1.9
Total 271(8, 944) 3.0 127(9, 267) 1.4 398(18,211) 2.2
Table 22. Incidence of Sinus Arrhythmia(Code VI-9)
Male Female Total
Age
No. % No. % No. A
under 19 43( 645) 6.7 19( 434) 4.4 62( 1,079) 5.7
20~29 66(1,322) 5.0 66(1,932) 3.6 132( 3,154) 4.2
30~39 51(1, 940) 2.6 38(2,253) 1.7 89( 4,193) 2.1
40~49 25(2, 096) 1.2 24(1,919) 1.3 49( 4,015) 1.2
50~59 19(1, 638) 1.2 17(1,514) 1.1 36( 3,152) 1.1
over 60 24(1, 303) 1.8 19(1, 315) 1.4 43( 2,618) 1.6
Total 228(8, 944) 2.6 183(9, 267) 2.0 411(18,211) 2.3
Table 23. Incidence of Low Voltage(Code IX-1)
Male Female Total
Age
£ No. % No. % No. %
. under 19 8( 645) 1.2 11( 434) 2.5 19(1, 079) 1.8
20~29 13(1,322) 1.0 107(1, 832) 5.8 120( 3,154) 3.8
30~39 29(1, 940) 1.5 85(2, 253) 3.8 114( 4,193) 2.7
40~49 51(2, 095) 2.4 92(1,919) 4.8 143( 4,015) 3.6
50~59 960(1, 638) 3.7 72(1,514) 4.8 132( 3,152) 4.2
over 60 83(1,303) 6.4 74(1, 315) 5.6 157( 2,618) 6.0
Total 244(8,944) 2.7 441(9, 267) 4.8 685(18, 211) 3.8

A9 6.7%0m, @bl 5.4%, o=}l 8.0%= 2}
ol 4 o ke (p<0.005), A8 ¥4 2& 3040 F of
He Frhel FAl 1A Tale MEE Frlet: A
4+ 24 vH(p>0.05).

9 3.8%A 3, el 2.7%, A=bel 4.8%2A Fatel
W& o 2ol A BekoH (p<0.05), 5040l ¥ xH T
ol A AANY WEst ¥ ket (p<0.05).

2) o}4 Ts}(Minnesota Code KK-2)

ol 4 Tu}e] ¥l =3 Table 24el 4 B ulelzro] 2
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Table 24. Incidence of T-wave Abnormalities(Code X-2)

Male Female Total

Age

No- % No. % No. %
nnder 19 9( 645) 1.4 19( 434) 4.4 28( 1,079) 2.6
20~29 13(1,322) 2.8 89(1, 832) 4.9 126( 8,154) 4.0
30~39 68(1, 940) 3.5 135(2, 253) 6.0 208( 4,193) 4.8
40~49 100(2, 096) 4.8 146(1,919) 7.6 246( 4,015) 6.1
50~59 138(1, 638) 8.4 165(1,514) 10.9 303( 3,152) 9.6
over 60 132(1, 303) 10.1 187(1, 315) 14.2 319( 2,618) 12.2
Total 484(8,944) 5.4 741(9, 267) 8.0 1,225(18,211) 6.7

The Classification of Minnesota Code

Findings are reported only when they appear in
leads designated on the right-hand side of the
classification below. “1, I, V,-V,s” means any of
leads I, I, Vasoaosse. “Vy through V,” means all
of leads V; through V,. A positive finding in ony
of the designated leads is reportable ‘unless athe-
rwise stipulated. Within each major category
(Roman numeral) only the most significant devia-
tion is reported(generally the lowest Arabic nume-
ral). A finding that meets a criterion only in a
single complex and therefore might be an artifact
or expression of beat-to-beat variation is not repo-
rted as positive. Amplitudes refer to a calibration
1 cm=]1mv.

Code for Resting Electrocardiograms

Col. Punch Category Leads
0 0 Blank-no electrocardiogram

available
I 0 No herein reportable electrocardio-

graphic items

Q and QS patterns(Q must be 1mm.
or more with associated R of 1mm.
or more)

1 Class 1(any of a through g)

a. Q/R=1/3 or more and Q dura-
tion=0, 03sec. or more--- I, I, Vo~V,

b. Q duration=0. 04 sec. or

INOT@reesrssesnescssroonnes SETTTITE I:H:VI‘VS
¢. Q duration=0. 04sec. or more and
R amplitude 3mm. or more «------+ Vi

d. Q duration=0. 05 sec. or more and

a Q wavepresent in g Vp-eereeseeeeerenens I
e. Q duration=0, 05 sec. or more:----- aVF
f. QS pattern when R wave is

present in adjacent precordial

lead to the rlght ..................... Vz‘Vs
g. QS pattern - -rerrvenenenans 'V1 through V4

V, through V;
V, through V,

Class I (any of a through i)
a. Q/R=1/5 to 1/3 end Q duration

=0.03S€C. OF INOIE -+:oeeess I,0,VeVse
b. Q duration 0. 03 to

0.04 SEC.everotrerertrarecaccsnse I,0,V-Vs
c. Q duration=0.03 to 0.04 sec. and

R amplitude 3mm. or more-----+-++-+- aVy
d. Q duration=0.04 to 0.05sec. and

a Qwave present in Qg Vpeeerererienannes m
e. Q dnration=0. 04 to 0, 05 seC.+++-+++-- aVp

f. Q amplitude=5 mm. or more.---M,.Vr

g. QS pattern and absence of code
Vgeoreerenerernenrninnnnnanens V; through V,

h. Decreasing absolute R amplitude
and smallest R=2mm. or less
and absence of code II, V23
........................... Vl through Vz’ V4

i. Q duration=0. 4sec. or more or
a QS pattern
--------------- (Ancillary leads, see text)

Class I (any of a through ¢)

a. Q/R=1/3 or more and Q duration
less than: -erreerseecceniannanns I,0,VeVs

b. QS pattern and absence of code
VI, or I, V:and V,

c. Q/R=1/5 to 1/3 and Q duration
I,V,-VS

........................

less than (. 03 sec. I,

QRS axis deviation

1 Left



—487] cA14E A 1E 5 A2E—

QRS axis=—30° or greater
....................................... 1, I, and T

Right
QRS axis=+120° or greater. I, I,

and II(The algebraic sum of major
positive and major negative waves

must be negative in I, positive in
I, and in | must be one half or
more of that in 1)

High amplitude R waves

Left

R more than 21 mm «coceeeenrernienas Ve Vs
R more than 20 mm ---+e---- I,I, M, .Vr
R more than 12 mm «-eeeeeeeesreense conue VL
Right

QRS duration less than 0. 12 sec. and
R amplitude=5 mm. or more and R/S
ratio=1.0 or moreand QRS transi-
tion oone or decreasing R/S to left
of Vi(Includes incomplete RBBB
which meets above criteria) . .-ssseseeees vV,

ST juncton and segment(Measure
from preceding P-R interval at onset
of QRS)

Depression

S-T-J depression Imm. or more
................................. I . ]I,‘VF’ VI_VS

S-T-J depression 0.5~0.9 mm. and
S-T segment horizontal or down-

ward sloping -1, I, aVi, aVFr, Vi~V

No S-T-J depression as much as 0.5
mm. but S-T segment sloping down
and reching 0.5 mm. or more below
P-R baseline

...... I, I, aVi, aVr, V-V Elevation.
(Not routinely applied, see text)

S-T segment elevation of 1.0 mm. or
more, --««- I, I, I, aVi, aVs, Vs Ve

2. 0 IMIN. OF INOIE seeeeseenrss vericsoines Vz"V4
T-mave items

T amplitude=minus 5 mm. or more

....................................... I, I, VoVe
when R amplitude=5 mm. or more.

when QRS mainly upright....eoeeeenee aVF

T amplitude=minus 1 to 5mm.
....................................... I, I, VoV

when R amplitude=5 mm. or more:, Vi
when QRS mainly upright.c-eseeereennss aVF

T wave flast or small diphasic
(negative phase less than 1 mm.)

I, H: Va"Vs

when R amplitude=5 mm. or more---,Vi
when QRS mainly upright..coceeeseerees aVF

oo

W o~ »

A-V conduction
Complete A-V block (permanent or

intermittent) «eoreesemrerieiiiiiiiii, any
Partial A-V blocke ereesrecssericencincanens any
P-Rinterval over 0,21 sec.(any heart
TALE) erecvrrrneroritoinietiiiiiicneninians I,I,H
Accelerated conduction(“Wolff-
Parkinson.White”) ........................... any

Ventricular conduction

Left bundle-branch block (LBBB):
QRS duration 0,12 sec. or greater

IQlevoveecvncesteonsurarrucassvcnssnosessranssss —y H’ i
and R peak duration 0,06 sec. or
more in any of -« -+ I, I, aVi, Va Ve

Complete right bundle-branch block
(RBBB) :QRS duration 0,12 sec. or
greater ineeesesersrrereoniaienniin PeeIL, LI

and R prime greater than R in.eseseer Vo

Incomplete RBBB: R prime greater
than R axd QRS duration less than
0.128BC. «rerrrrvenenniisiiitictiiiciiiericnenaanns A" n

(report under M, if those criteria
are met)

Intraventricular block: QRS 0.12
sec. or more and no LBBB or RBBB
pattern: - ecorsreeiiiniiininin.. I, I, JiIA

Arrythmias
Any combination of arrhythmias
below (or punch card purposes)

Frequent(4 of more in 40 complexes)
premature atrial, nodal or ventricular

Ventricular tachycardia (over 100/
min)

Artrial fibrillation or flutter
Supraventricular tachycardia

Ventricular(idioventricular)
rhythm(up to 100/min.)

A-V nodal rhythm(up to 100/min")
Sinus tachycardia(over 100/min.)
Sinus bradycardia(under 50/min.)
Arrhythmias not mentioned above
Miscelloneous

Combinations below of item 2 or 3
with item 1,2,3,4,5, or 6(for punch
card purposes)

Low QRS amplitude(in I, I, Il no
positive or negative deflection over
5mm. or maximum QRS amplitude
less than 10mm. in V;-Ve)

“Qualitative” T-wave findings inclu-
ding “high” or peaked T, postextra-
systolic Twave inversion, Tnotching,
etc.
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3 QRS findings not mentioned above
including notching, slurring, RR
prime, rotation, or others

4 Prolonged Q-T
from KQT)

5 P wave findings including peaked,
negative, 3Smm. ampltude or over, or
others

interval(evaluated

6 Negative U wave in V;~V,
Other items not mentioned above

Questonable category duo to techni-
cal imperfections in record or beat
to beat variability of measurement

9 Combinations above of item 7 or 8
with item 1,2,8,4,5, or 6(for punch
card purposes)

] oF

A4 8 A o] AAAE £Aq T Basl ge
v 2 Al Fe] BB d ol w2 ES ] R
g Aol weh fElveld AR Paqrew, Zmsgen,
A=%D, w A E Aol 10D, AR EILIMD, ¥y
15T 9] A2 Fg sk o, Ak

1 72 oh& Aol wrf

2 47 A 18,2114 F 62%014 FAAAE £
Bgon £®o] ¥my 37.5%Ect A3 Eo
ole & dTdAE & A=t 2L oJAAAE
22 Ay AAEE F¢ A4S o] Pylen
ke Aol 9% AR Ao FAAAE
& 2l dl¢ AN EE dbst 61%, 935 63
EA Aael4] ok Bk, dEFEHEE 3004
B g, ol dye FAES4E FAAARY
HEE zhdstg el $9¢ 5040 el A 7k 504 o] 5}

i3 FAAAREY NES W5 debn wad)
o=k

v =] 38%9 ool A &b o] AbY
g dgow FAu,

o

2}

=k

AP A

m“u—b*r}L

SJAAAE 4
o] & Tsh, A, H4A4
ule, E4ASEAEE, A4S, FHEYY, B4
A, Al g5 A0 Wz wgteh

Z dTeA oA Qube WAUEE WAt 0.5
%, A7l A 0.3%2A £¥9 ¢ 4.3%, 43} 2.1
%, Ostrander §29¢ w=} 2,2%, <2+ 1.0%, Bla-
ckburn ¢ @z} 1,3% 5}k dokrk, B T4 o]
A4 Qsbe] Ay W NEE 5040 Fol] dRE] Bte
B, $9& 47 Fobdl wel o] Qsle] wAANE

s 54 AAE 18,0004 o] A g F—

7t F74gele Raskgeh

HEEHHY A=ty $& B w2t 3ol b glof
A vlmst bt & AT A QRS Y FFASF
9 JFEE —30°05R Fgoes ERelA 1.4%,.
A4 0.9%2 dAl A B dgTE2E 5041
ol FA kel ok the mumoldsh Hlxagish
(29, o] 59, Ostrander 529), =339 9 A 1’4—7]
FE Bad web zfolst glelA wlart @skel, R
AT E $259H99 A5 QRS HFANS
+120°0] A0 2 FQom X AFe w2w Y4
0.3%, A=A 0.4% 2 5222 F=a} 0.6%, 9=+ 0.9
%Bch Borrh, Ay FHEE 404 0]AdA wkgton
ol £ wasl ke,

A4 HlEE & Tl 32 4.8%,.
A=+ 2.5% 3, £ F=} 18.9%, =+ 10.3%,.
Ostrander $29& d=2} 6.0%, A= 2.3%2 ¥ustqd
ok E dTA dFo] Fohdel ol A Aduge)
WA E7 FoEkE AdE By ew oy £209 o
Fo} o,

STAHFZE dabllA 2.2%, A=A 1.9%E F-
2ol A vhd ko o8k Jpol = o gl e, g
TREE 3040] F A o] Fo3tel whel ST A7)
A =7 Frbele 4TS 2gEd ol £9 2o
o}zl

Tsl AX NEE @2} 1.5%, o= L7%E dd
Zhell & 3 Zpel = glglond, 3040]F A5 Frhel.
A T =Y d =5 Frbskgleh

E A TN YAAEDNE AA Y 1.4%R 2, F2
2 2.2%, WEOL 2,38%, HAFL 3.7%, HEF®-
<+ 1.02%, AFPL 0.67%, Nohara’®: 5,83%,
White®D: 4.96%2F Ewsbgich £ Fol4 wa
A=A ABNEE E219) 1.8%, 929 1L.0%E
bl 4 A gk, 5040 5 mH S A @A
& skskeh ,

ARAHEAEEL B o TolA Aol 0.2%%82H,.
F9 0.2%, AFY 0.2%, o159 0.11%, A
5199 0.18%9 4 Holglgl o, dF THEE AT
s} o] 604 o] Aol Al ghateh,

T4 g_,io 22020 AN EE 1.1%%
I, $% 1.6%, AT 1.2%, °159L 0.8%
Xastm 9,19.:4,4—; W B 329 1.4%, 929 0,9
%2 @l A fosHAl gk, olE £, W,
o] 5109 wwmol okrh. dHTYUEE FW3 zo|
504 o] Abel] 4 e kvh.
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A5 4YEe UEE & dFAAL Al
3.0%% 2.1 420,99, o]E®L 1, 0%, REON-N
3.4%2 Buslgrh B4R $EAELEY HUuEE
¢k 4,3%, odz2F 1L8%R ExbllA das] gk
AP TEEE 404 0lAd] ke olE F9 ¥3
<} ¥ =gl

J55] HANEE £ dTdAe 2.7%52H
hzke Aol otk A4 Se
/O I]_,%_.ZDO 3 01%, I"—‘ZO)O 9 41%, 0] :24)0 3 48
‘o5, Graybiel 9.2 0,6%, Hiss S9.& 0.7%2 21
stz gleh ALAAZIgT-HFL £ 1.2%, ol F®
1.82%, o] E2M.e 2,69%, L 0.89%, FHE0
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