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The Effect of Aging on Intervals, Axis, Heart Position, and
Transitional Zone of Electrocardiogram

Kwan Ho Joo, M.D., Hee Sung Song, M.D. and Soon Kyu Suh, M.D.

Department of Internal Medicine, Medical College, Korea University, Seoul, Korea

Author analysed ECG records of conventional 12 leads of 240 healthy persons (120 males and

120 females of 15-90 years of age) to evaluate the cardiac changes with advancing age and

following results were obtained;

1. P-R intervals were not changed significantly with advancing age. The QT, Q-aT, Q-aU, and

Q-U intervals were prolonged with advancing age and they were marked in male than female.

2. Mean QRS axis were shifted to the left with advancing age and these were more dist-

inct in male than female. Mean P axis and mean T axis were not changed appreciably with

advancing age.

3. The incidences of ECG position of vertical and semivertical heart position were decreased

with advancing age and intermediate, horizontal and semihorizontal heart position were

increased with advancing age.

4. The transitional zone of precordial leads were not changed with advancing age.
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Table 1. Age and sex distribution

Age (yrs) Male Female Total
15~19 | 30 30 60
20~39 30 30 60
40~49 30 30 60

Over 60 30 30 60
Tatal 120 120 240
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Table 2. Changes of E.C.G. intevals with advancing age in apparently healthy male

Interval (sec) 15~19y 20~39 y 40~59 y Over 60y
P-R interval 0. 142+0. 02 0. 1540, 02 0. 1540, 02 0. 1540. 02
QRS interval 0.09+0.01 0.0840.01 0.09+£0.01 0.0940. 01
Q-aT interval 0. 2820, 03 0.27:40.02 0. 284:0. 02 0.32+0.03
Q-T interval 0. 39240. 03 0. 39:40. 03 0.40£0.03 0.4440.03
Q-aU interval 0.47+0.04 0. 4740. 04 0. 49--0. 04 0.5340. 04
Q-U interval 0. 55:£0. 04 0.5820.05 0. 58:0. 05 0.64+0.04

Table 3. Changes of E.C.G. intervals with advancing age in apparently healthy female

Intervals (sec) 15~19y 20~39 y 40~59 y Over 60 y
P-R intervals 0. 1470. 02 0. 15--0. 02 0. 150, 02 0.160. 02
QRS interval 0. 080. 01 0.03:0. 01 0. 08--0. 01 0. 08+0. 02
Q-aT interval 0.28+0. 03 0.29:+0. 04 0. 28+40. 03 0.29:40. 03
Q-T interval 0. 3940, 02 0.41:0. 03 0. 40=£0. 04 0. 41:-0. 04
Q-aU interval 0. 46+0. 03 0. 48-0. 04 0.480, 05 0.510. 04
Q-U interval 0. 5640. 04 0. 60+0. 06 0. 58+0. 06 0. 6040. 05
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Table 4. Incidences of prolongation of intervals with advancing age in apparently healthy male

Interval (sec) l 15~19y 20~39y

40~59y | Over 60y Total

Total case 1 30 30

| 30 | 30 120

QRS interval

(over 0.1 sec) 4 (13.3%

|
Q-aT interval i 13 (43.3) 9 (30.0)
Q-T interal | 13(43.3) 10 (33.3)
Q-aU interval 3 1 (23.3) 3 (10.0)
Q-U interval [ 0 206.7D

7 (23.3%)

12 (40.0%) 19 (63.3%) 42 (35.0%)

13 (43.3) 27 (80.00 62 (51.7%)
2(6.7 27 (80.0) 63 (52.5)
12 (40.00 15 (50. 0D 37 (30.8)
3 (10.00 11 (36.7) 16 (13.3)

Table 5. Incidence of prolongation of intervals with advancing age in apparently healthy female

Interval (sec) 15~19 y 20~39 y I 40~59 y Over 60y l Total
Total case | 30 30 30 30 | 120
ORS imterval o 0 4Q3.3%)  5Q67%)  7(3.3%) 16 (13.3%)
Q-aT interval 19 (63.3) 21 (70.0) 18 (60.0) 16 (53.3) i 74 (61.7)
Q-T interval _ 5 (16.7 9 (30.0) 10 (33.3) 16 (53.3) 40 (33.3)
Q-aU interval 0 5 (16.7D 3 (10.0) 7 (23.3) 1 15 (12.5)
Q-U interval 0 4 (13.3) 206D 4(13.3 | 10 (8.3
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E Al = 30%, MHAEHG A E 43.3%, EENA =
90.0% 4 o #TFolA P A+ 63.3%, WEM
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PERS DR A 43130, FHEMAAE 8821

Table 6. Changes of mean electrical axis of
E.C.G. waves with advancing age in
apparently healthy male

(degree+S.D.)

Mean axis  |15~19y [20~39y [40~50y | Over 60y
P axis 4330 | 53421 ] 62:£19 | 6116
QRS axis | 6924 | 6921 | 5615 | 44::26
T axis 51+12 | 48—*—14 | 4425 | 4623

ATH A 1E BE ABE—

Table 7. Changes of mean electrical axis of
E.C.G. waves with advancing age in
apparently healthy female

“ggz’;ri’;ss | 15~107 20~39y |10~59y | over 60y
Paxis | 32321 | 4918 | 42620 | 4928
ORS axis | 6318 | 61220 | 42428 | 5819
T axis 415 | 4314 | 4222 | 51220

B, HEHA AL 6219E, BEMAE 61-168D
2w ZFA FHP RS DEAAE 324195,
FEH A 49118%, HEMAAE 422208, #
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AN E EEdle BHEs v9drh. FHTHERS BF
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Table 8. Changes of electrcoardiographic heart position with advancing age in apparently healthy

male

Heart position ’ 15~19 y ] 20~3y | 40~59y Over 60y Total
Total case l 30 I 30 l 30 30 120
Horizontal 0 0 0 1(3.3%) 1C0.8%)
Semihorizantal 0 1(3.3% 2(6.7%) 4 (13.3) 7058
Intermediate 7 (23.3%) 8 (26.6) 15 (50. 0D 20 (66.7) 50 (4.7
Semivertical 6 (20.0) 13 (43.3) 11 (36.7) 3 (10.0) 33 (27.5)
Vartical 17 (56.7) 8 (26.2) 2(6.7) 2067 29 (24.2)

Table 9. Changes of electrocardiographic heart position with advancing age in apparently female

Heart positun | 15~19y | 20~39y | 40~59y ‘ Over 60 y total
Total case | 30 [ 30 30 | 120
Horizontal 0 0 0 0 0
Semihorizontal 0 1( 3.3%) 4 (13.3%) 2(6.7%) 7 ( 5.8%)
Intermediate | 8 (26.6%) 15 (50.0) 16 (53.3) 20 (66.7) 59 (49.2)
Semivertical 10 (33.3) 8 (26.2) 9 (30.0) 5 (16.7) 32 (26.7)
Vertical l 12 (40,0 6 (20.0) 133 3 (10.0) 22 (18.3)

Table 10. Changes of E.C.G transitional zene with advancing age in apparently healthy male

Transitional zone 15~19y | 20~39y | 40~59y | Overeoy Total
Total case 30 [ 30 ! 30 | 30 120
V-V, 2(6.7%) 0 0 4 (13.3%) 6 ( 5.0%)
VoV 7 (23.3) 10 (33.3% 7(23.3%) 11 (36.7) 35 (29.7)
VaVs 14 (46.7) 15 (50°0) 17 (56.7 11 (36.7) 57 (47.5)
VeVs 7 (23.3) 5 (16.7) 6 (20.0) 4 (13.3) 22 (18.3)
V-V 0 0 0 0 0

Al A 50%, HAERA A 53.3%, BEHN A= 66.7
%2A PR BFAA s o= =S FEE
AA(P<0.05) #imslR oo HFAAE fmisell wlet
Ehnels e 2l BEN 2 fBEAE BT
A DEHAAE 76.7%, FEHANAE 69.5%, it
FERl A = 43.3%, BEHAAE 16.7%8 09 XF
AMA DER A= 73.3%, FEMAA = 46.2%,
FAl A = 33.3%, BEHNAE 26.7%24 EEM
U PEEME FTFAA el =t BEIL QAP
0.0 WG o TFNAE el =et W=
HEs 2glvh LlkdA B 2T £ #@ndl =
ot |l ¥ PBREME RO PR, KFE 9
PARFALE EBY Bindl =let Bidte HES £+

siglek.

5) hugsol oHE MEBEBTH Bt
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Fol A DERANA = 63.3%, FEHN A+ 30.0%, it
FEHAl A= 36.6%, EEHAAE 36.6%24 FHFd
AE BEHAA #Eimste EHEE 2o KFAA
E EiHd BosE Wime mddch BT VeV,
ol EBE FTFANA DEHN AL 46.7%, HELNA
= 50.0%, HLAEHIC A 56.7%, ZEHGA £ 36.7%
gom ZFAA PEHAAE 26.7%, FEHNAE
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Table 11. Chéanges of E.C.G transitional zone with advancing age in apparently healthy female

Transitional zone 15~19y | 20~39y | 0~50y Over 60 y Total
Total Case 30 | 30 l 30 30 120
Vi-Vs 3 (10.0%) 1¢ 3.3%)} 1(3.3%) 413.3%) 9 (7.5%)
VaVs 16 (53.3) 8(26.7%) 10 (33.3) 7 (23.3) 41 (34.2)
VoV, 8 (26.7) 14 (46.7) 15 (50.0) 9 (30.3) 46 (38.3)
VeVs 3 (10.0) 723 | 4133 5 (16.7 19 (15.8)
Vs-Ve 0 0 Lo 0 0
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