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The Effects of
Middle-Aged Men
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the Walking Exercise on ST/HR Slope and QRS Vector in the
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The purpose of this study was to investigate the changes of long term ECG response in a company
with middle-aged male employees. Subjects were 60 men who were 40~55 years old. We enrolled
30 exercise group subjects into a 3-year exercise program. In measurement index, body composition
was measured by % body fat and BMI. Exercise stress test analyses were measured using ST/HR slope
and QRS vector. Statistical analysis was performed using analysis of repeated ANOVA. Results of this
study were as follows: In ST/HR slope, the control group showed symptoms of ischemia after nine
minutes of exercise. In the rest frontal axis of the QRS vector, the control group had a tendency towards
right axis deviation. In the rest horizontal amplitude of the QRS vector, the control group had a tendency
to show a significant decrease, but it was increased significantly in the exercise group. These findings
suggest that inactive company workers was showed a decrease of exercise capacity, early diagnosis
exercise-induced ST depression, and prolonged deviation of QRS vector, but that cardiac function could
be elevated in active middle aged men through regular exercise program participation.

Key words : Exercise stress ECG, ST/HR slope, QRS vector
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uh, "oE Foll dFS vlA AUt Al s 2 &9
g 2o s o21]. =8, T GAES vde = 20001
BH 20039704 337 A7 AR AA s e 4
243 AEAA Ao 2 IAHE JPEE 50~60% FHAAl
A FAT A3, v A FIdME 87, 24, F
9 T UTFTE o83 AAZE Fo HAe FAAG,
a2 EEY, A7 289 S AL A A
A3S 2437 o #HHQ AAGE S 45 FH5
I giTH27]

olg et FA A AEAA A3 Ak R AAE

ol-&3te] 7tstA =], @A ST 245 o] &3 J7huth
= ST 249 a4 gh& AutsE vhe ST/HR 7 AKslope) 7}
z7)9 S84 A% A4S Adeter wfg aFHojgn
Q9] A%, 24 uV/bpm ©]4HS FA5kA|w
AE AMHE F 0%E, 28al WEEY S N%E A
St THL St TH14].

4174 ¥ ¥ (cardiac vector)ell 1] ¥ (frontal plane)<
#, 5% Aet=e] WArdde sAld 715, 3
o

(horizontal plane)< 2 53 s} = Afolo] W ® A

T=

QRS WEH = $302 o53lo AF7)F Adte} WHES
goj ki 319 TH2,24].

7] weto] olahd, AP WA A3 400) Fd o] FHE
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Table 1. Physical characteristics of subjects

+ HRmax9) 60~80%< Z==Z A3
stem, 37 9 3Y oA 5Y, 1Y 30~60%

o
Ao F AAS}HT 2Fe JAs] zza

ol
)
Ho
offt
rlo
[>
(i
=
o
)
.
5
£
o
—_
(an)
e
ol
K
ofj
A
ol
>,
>,
o
ki

Jfu
o
2
=
—
job)
=
o0
2
[
ich
=
[asl
rnt
=
>,
3
il
tlo
o
=
frtl
—_
=
o
2,

bt
Ho
offt
oy
i

o
2
X
ol
2
iy,
N
Ho
oft
N
L
Mo
2
uy
2
[o 4
fu =
iy
N

HRY o 2SFst HAt

A A -2 Q7] E 2 (impedance) # A% 27 Al (Model 310,
Biodynamic, USA)E ©]-&3tA=H), o] 34 WL +& Ad
AN +5 £33 &5, 3 L53 BEd o9 A5 7
Zshe, ol &5 5] A= 1F3K50 kHz) B AR/ (1
mA)E 8T, £83 IFdAM YPdAE S5
oty MAY =4 5L AAE(% body fat)S ZHEA
t. BMI (kg/m)E T8t7] 98 A5 A4 7 =7 (Fanics,

FE810, Korea)& ©ol&3t] A7 AFs FHste 34
(kg/m) o2 &3,

TEF3E AAks duRlelAl F2 o] 483k Bruce 14
o o g APt o] WHe WA EYEY £% 17
mph9} AL 0% A 3%
AAkE 2%4 S A &

= VO;max2] 85%9l a5
3 48 (target heart rate, THR)o =23 w7}

4 &F ARbE S8

Age (yr) Height (cm) Weight (kg) Body fat (%) BMI (kg/m’)
Control arou It year 49.46+3.99 168.12£6.20 70.79+5.75 22.90+2.78 25.26+1.84
n=3§ P ond year 50.46+3.99 168.12£6.19 7218542 23.99+3 57 25.66+191
(n=30) 3th year 51.46+3.99 168.12+6.19 73.60+6.13 25.42+3.20 26.06+1.89
Walking exercice 15t Year 50.73+4.35 172.40+531 72.72+8.06 23434346 24.6142.00
aams (ixfgg) ¢ 2nd year 51.73+4.35 172404531 72.48+7.01 24314343 24.56+1.74
group 3th year 52.73+4.35 172.40+5.31 69.96+553 20.80+3.37 23.49+1.48

MeanstS.D. BMI: body mass index.



Table 2. Exercise program of walking exercise group

Time Frequency .
(min) (time/w) Intensity
Warm up 5
Exercise HRmax
(walking/jogging) " 7 60~80%
Cool down 10
STIHR ZA % QRSHIES
Mg A 2 SERE A A ARE wee 24 gEse
T ST/HR %A+ % QRS WHE SA3ed, o] BE 33&

A A& &5 7, 72 Al vl 127} Stress Test Monitorell
o AAEAZ AAISFA

ST/HR 7ZAte 59 Alddl S48 ST £49 A&
AubE R o] AlAFeES o, 24 pV/bpm ©]std o o]
Aoz AGsATH14].

QRS W H 9 Zt= ¢} Zol= MW W H/(frontal plane)®} ¥
W 4 ¥ (horizontal plane)E S stH=tl, AH HHE lead
[ 3 lead M9 HME S o] &3st3la, W HHE lead Voo}
Vel WIEIE o] 83t QRS ¥ WHE SAT ¥, F44
S[28]¢] AA o2 T3l olmf QRS Wit WE = T-PA
S 7IFoR AT AT + fo2 Y AP - fo=

Aolste] A Fsist Ay Hgshel FolF SFsHsrh

N

[0

RtEAE|

Journal of Lite Science 2010, Vol. 20. No. 1 73

ol )3 £2HE 4 (Repeated ANOVA)EH
5 = W Zpo] B 1= U] A5 (contrast
test) S o83, F9 FEE p<0.052 AFFAT

STHR ZAt

9 g8s9 3d
2t

ST/HR ZAte] wistell glojA] by Al & 3wol= 2t

7t ST/HR 7AFe] W3} ¢S Table 33}

HAzbo] Fogk 2ol & HolA Fgtoy, +-5 6 FEH FAl
A 74317 AF8te &5 9% peakAloll 24 pV/bpm
o3& 7HAadte §E FAol YEhH L, A7) &5 A% 4
e H9E YEHllTh 35 Aol 1M E FAl X‘%-&— =2
IJES Ho 35 3R E F3 Ao]E B ATHp<0.05).

QRS HE]

3 G459 37 QRS #E] 9] W3} AAH-E Table 49}
Z.

QRS HE ] % ZEo] Sloiq g Al AW F& Aztol
A3l weh A4 Mgl ¢ FHAD(p

B A% A202 BY 4P
ST QH4 A Y FL Azko] Aeo] wet B4 Aol
§ FO2 felA Bl ot (p <o) 02 A
e Zo g3 o, 3 Aol

249 R ARE Py RFEAZ HAEY L, FAF skare] ool QlojA A2 2 2ol 7} I%E}LW 8
F94 HZ2 SPSS/PC” Winl0.0 Version 57 T2 18-S o}, Qb Al R oA FAl Je Azl g
Table 3. The change of ECG Vs ST/HR slope
Group (n) 1st year 2nd year 3th year F (sig) MC
Rest Control group (n=30) 10.16%6.04 11.30+7.66 13.02+11.53 0.062
(uV/bpm) Walking exercise group (n=30) 8.16+4.74 12.86+5.09 14.93+5.75 (0.806)
Exercise 3 min Control group (n=30) 8.78+0.55 10.016.23 8.94+4.96 0.024
(1V/bpm) Walking exercise group (n=30) 6.9943.12 10.14+6.13 11.39+4.89 (0.877)
Exercise 6 min Control group (n=30) 7.8818.51 4.69£5.25 2.79+4.72 5.064 C/E
(1V/bpm) Walking exercise group( n=30) 6.31£3.35 7.68+4.73 10.33+2.83 (0.032)
Exercise 9 min Control group (n=6) 6.9415.20 1.66%7.29 2.32+3.70 6.118 C/E
(wV/bpm) Walking exercise group (n=18) 5.27+4.09 7.7616.35 8.47+2.59 (0.015)
peak Control group (n=30) 6.22+5.68 2.1545.96 1.8146.52 9.349 C/E
(uV/bpm) Walking exercise group (n=30) 5.01£2.90 6.46+3.99 7.59+2.91 (0.000)
Recovery 1 min Control group (n=30) 10.56%6.05 13.28+8.98 9.91+6.01 0.121
(uV/bpm) Walking exercise group (n=30) 11.34+4.80 12.21+4.34 12.08+4.68 (0.730)
Recovery 2 min Control group (n=30) 7.8016.76 7.8016.48 6.9215.66 0.920
(wV/bpm) Walking exercise group (n=30) 8.23+4.47 8.73+4.01 10.07+5.19 (0.346)
Recovery 3 min Control group (n=30) 6.0514.47 5.01£5.06 5.03+4.22 4.298 C/E
(uV/bpm) Walking exercise group (n=30) 6.5413.66 7.10+2.73 8.56+4.60 (0.043)

means=S.D. C: control group, E: exercise group.
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Table 4. The change of QRS vector

Factor Group (n) 1st year 2nd year 3th year Fisig) MC
Frontal plane
Rest Contr'ol group (n=30) 65.40+18.55 48.46+3.81 47.80+25.77 5.297 C/E
Walking exercise group (n=30) 66.93+15.33 69.26+13.32 70.20+16.21 (0.029)
Rec. 1min Control group (n=30) 52.13+11.69 58.40+38.96 52.00+16.48 1133
Axis Walking exercise group (n=30) 80.53+17.91 73.06+23.21 78.06+7.86 (0.296)
) Horizontal plane
Rest Contr.ol group. (n=30) -33.26+12.48 -29.40+15.28 -27.53+13.72 5.401 C/E
Walking exercise group (n=30)  -36.06+18.64 -37.86%13.71 -48.53+11.11 (0.028)
Rec. 1min Control group (n=30) -33.53+13.24 -36.53+19.58 -39.40+20.03 2.057
Walking exercise group (n=30)  -44.33+16.10 -40.13+17.43 -49.66+16.11 (0.163)
Frontal plane
Rest Control group (n=30) 11.86£6.71 12.53£6.66 12.13+5.89 0.384
Walking exercise group (n=30) 10.60£6.55 10.53+6.75 11.60+4.51 (0.541)
Rec. 1min Control group (n=30) 11.93£9.19 10.40£5.65 11.86+7.02 0.071
Wave Walking exercise group (n=30) 10.66+7.91 10.06+6.90 11.60+4.96 (0.791)
(mm)  Horizontal plane
Rest Contr.ol group. (n=30) 15.20+3.21 13.40£5.62 11.86+4.88 9.868 C/E
Walking exercise group (n=30) 14.26+5.28 17.86+8.70 22.53%7.68 (0.004)
Rec. 1min Control group (n=30) 16.40+6.38 15.60+4.96 14.86+6.36 1313
Walking exercise group (n=30) 13.20£5.30 13.73+5.53 14.06+3.89 (0.262)
means=S. D. C: control group, E: exercise group.
upet fostA sk, 271 &5 AT FodstA Ft 283 ST 249 817l s A FA< 24 pV/bpm
35T (p <0.01). otz #HAT uf 5124 FAE NG & glev14], £ &
T2, A Y &5 9%l lofA 13 dxdle Aol
& Ao}, 22k A=l 166 pV/bpm, 3% WXl 232 uV/bpme]
Qom, £5 $5 F AnHINE 14 dmolE Fyolno
B dTe 39 GAHES U g 199 134 31d 7t u, 23} dxel| 215 pV/bpm, 33} A=l 1.81 uV/bpmZ 31d
A A= w0 W) Fe 54 BEsisled, 34 4 o Azto] st s TGS vF d=7}
@2 2F T AT S 7L QRS HE S Ag o] dAs Zel el w2t AEFAE B AR etk 28Aw
A vebd v, 27] &5 Jde AR whgo] gd A3 ofs] 2 Ef=d 7] &5 Y2 SEFAE HolA] &2
= HAth wetA 2 Q) ofe] B EHEY A7) &F) ALE Hol, 3z A7 fite wE HAH FEES
Fold 29 G2 AATY gast ddaA 28 A9 S/ AT AEEH FAS WA AA AFES ol
a2 #22 AA7)s0l F4d 23%s ¢ F Ak B3 oA 23], 1053 +9Fd F, Ed=T R AL
Al A g SA9 28 AdAIT= A15]9 v}
STHR ZAt AN E 2 AFelME T3 G459 A7) ofel 3 EF
HT 4258 Aol ST leveld] Hahe} Ak 3 & TH A7) &% e A HA A% 93 24 ZAad 3
Aete] A gshe Ao ©BA ST level2 $4319S o Ho}, Ao BEs dojFe 488 3 Ao 5T A
ATE e 2719 A9 4 Adoke A7k BRHAEA A 223 AA 30% o 1¥ Aol Aol = ST/HR 4
FAol Ay #3zQl & AAF IR AL ARE olgdhe Ao] AdHA Ads x7]¢ Jdstar s
H[13,16,260]& HAEES] AP 227 w2 ARER B2 A ol FAg 5 AHal[1219] Ao WS Zolsta

AHE Aboldll ST/HR AL Fa7 Aol & B Athal o3l
=, o2& olfr= A% F =
o] 7] v] = A (norepinephrine) 59 TEZ2& F7to 7]Astta
AT

ek,
E, SR ST B9 $4L ol §5to] Aol 48
) Aol WA AL AV 5+ UdE A5 A2WL

7
AFsF=[30], ©f ¥ g A|2HEL ST £4 H3, A



4 7%, 757 @49 54, RPP, METs, £5583% &%
AL 5 TEE WS o] &3tk UA 7HA7F £7] |
o %5 477t 2asd

QRS HIE]

AAE] WE= 479 718 (electro motive force)S A
Aohs AR oA A= Wy e W} Zo] B E54
HE SalA € 4 dua &, A W] AxE dits}
E QRS Z=e AWM g 0~+90° Afololt}. o] MFE
Hojud, 7 W ¢l(axis deviation) 7t Ao ik&-& S8k, A%
Agoz Qg A Wit Ao % E 41 A= QRS ¥

B9 Zt7k 0~-30° Akolo 914 3HH10,29]. 28]l QRS H|
B9 gzt oo met F44 HlgE ¢33 5 dga
AT 824], £ Aol 7t Mo} A4 HlY) AL
UeRgA] ekotth

a3 A Age #A5 BAE

&3 & & 9daL, nE

I EAFNE = A7 dojdtha shgl=H[8], &

AN A FdE Azbo] Fagtel] met 502 A

T s BT, o9 2 EFET Y] 5 A A

Aol= QAR #HF0.2 o Fe B ol 27

T A A 27 AR A HAAHA T2
Aad Aoz 458 F S Aot

QRS ¥W[H 2| doj= HR7sS H7bshe AREA A%

° ?%E'—a‘ﬂr Ao A7 Az P& ¢ & v sl

[28], AE ZFALEY vl SF Alzke] F7hgel wal QRS
HJEH Zol7t ol o2 M A% V5ol Astdtte AT
Ao A BZo|[117], k8] 2 EFEY A7) &F
g5 A7 75s ?%“J/Mi Hl%%% A%
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