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Effect of Abdominal Respiration on the Electrical Axis of ECG in Young Adults
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The effect of abdominal respiration on electrocardiogram readings was examined using a 12-lead ECG
in healthy young adults. Ten males and ten females without any cardiac and/or pulmonary problems
participated in this study. ECG readings during periods of abdominal respiration and thoracic respira-
tion were compared using a paired Atest. Results showed that the PR interval was longer in males
compared to females during the period of abdominal respiration (p<0.05). There were no differences
in amplitudes of the P, R, T waves, QTc, and degree of P axis between abdominal respiration and
thoracic respiration in both male and female subjects. However, degrees of QRS axis in male subjects
(p<0.05) and T axis (p<0.05) in female subjects were increased during the abdominal respiration.
Therefore, abdominal respiration may cause positive electrical axis changes in the depolarization and
relaxing re-polarization of the ventricles.
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Table 1. Characteristics of male and female young adults

Male (N=10) Female (N=10)
Age (yr) 244250 20.9+0.88
Height (cm) 173.4+6.06 164.0:6.14~
Weight (kg) 70.8+9.55 54.4:8.86"
BMI' (kg /) 23.4£2.40 201£215"
Muscle (kg) 53.9+7.71 37.7+4.46"
Muscle (%) 76.1+4.71 69.8+5.09"
Body fat (kg) 13.9+4.08 1434512
Body fat (%) 19.5+4.98 25.74545"
SBP® (mmHg) 125.1+15.63 108.5+10.12"
DBP’ (mmHg) 76.0+6.98 71.8+7.30

Data were shown as meantstandard deviation.

" : different compared to the corresponding value of male sub-
jects (<0.01 by Student’s £test)

1 .

Body mass index

*Systolic blood pressure

*Diastolic blood pressure

Al B 2170249301, FAE 22422504, A= 209
088424, F o) fFolg Aol itk B AT
A% FAb 17344606 cm, 70.89+9.55 kg%l 3L oI A= 164.0+
614 cm, 5442886 kg ©.E, A3 AT BT HUY 719 Ko
2ol 7F ATk BMIE= B4} 2344240 kg/m', &A= 20114215
kg/m'Z BF A2 HI(FA 185~25 kg/ i, A} 185~25 kg/
m)ell &8kl e, GA7L AR T el =3 SRS
HA7} 53.9+7.71 kg (A5 76.2+4.70%), AA7} 37.7+4.46 kg
(AF9) 69.94510%)% ZF A4 WA 73~83%, i
67~77%) o &R, GA7F ARG TG Aol g
257 & (%)l Tl BRTh AALZFE FA7E 139+
4.08 kg, A= 143512 kg o] l.o FUzte] Apol= QISith
2y ARG FES AF] e AR (%) 2 Hlaste] B
RS woll, GATE 19.544.98%, A= 25.7+545% 2 o 2}7}
ARG FofsHAl Bker, g BEdA A M3t
10~20%, 1Ak 18~28%)°ll £:3k3ith. whekA Lol & Al9jstal Al
(em), #Z(kg), BML, 5 #F(kg), =5 Hl&(%), AAH H]
E(%)E FUZt F23 202 K ATH(p<0.05).
F27] 8¢9 4%, FA7} 125141563 mmHgo
i, o #ke] 2%7] dghe 108.5+10.12 mmHgZ A HAH7}
AR Fo5H ERATHp<0.05). 1t} o] g7] el A
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QTc 7} A== Aoz &84 UT15].

Bt PR7EAE Table 2014 RE nfe} Zo] Y9 zlol&
B AT FAF 5A5ES T o PRIEF ] 168.6+
17.39 msec ]2, A&7} 150.2420.27 msecZH FA7F o2}
B} fostA AATHp<0.05). oleg AFe EASFS T
wof] AEES Y AARE AdGET AZ7EA Y A 7o
Wy Atolel] ztol7t Q& o gttt dhE 7} Yol A &
5 WA g PRUEAS AHEH, Gas FAEE Al
PR7tZ 0] 166.8423.08 msec, B2 5 & A] 168.6+17.39 msec®]
Atk Ax= 215 E Ao PR7EZ 0] 149.8419.83 msec, &2

3F A 150.2420.27 msecZH, FAIS} A} REM TF
WHOE A% Aol tEntA L.

AAT A7)=e A o8] e ukolr] WM3ste Ao
2 98 Avh2) PA7IFe] &5 Al (Fel Fobg)7t =H
Aol g o] FA7E A7 AR e 26]. PA 7
o) HE +0°-+90°A10 & ) BAo2 BT, AN
+45°~+64°Atolol] FEshe= Zlo] 7HE FTH25]. & AP 4
TORAT ] BF PAYFS BRI FASE Al 6521967,
EA5F A 66819.86°0 9l (Fig. 1), AAe F4EF Al
626+1089°, =5 F A] 62.0+1059° % (Fig. 2) 25
Qtell &3l lom, 7 AW YoA & FH

Table 2. Rest heart rate and ECG parameters during the thoracic respiration and abdominal respiration in young adults

Thoracic respiration

Abdominal respiration

Male Female Male Female
Rest heart rate (beats/min) 80.6+12.08 68.0+10.38" 80.2411.22 69.00£10.08"
PR interval (ms) 166.8+23.08 149.8+19.83 168.6+17.39 150.2+20.27
P amplitude (V) 112.7+28.96 109.7£51.77 124.1+46.90 102.5+40.73
R amplitude (£V) 1220.8+521.33 1208.4+413.50 1351.9+368.36 1218.9£423.19
T amplitude (£ V) 320.2+159.69 350.5+78.41 382.6+135.86 367.6£69.17
QTc interval (ms) 414.2+20.60 417.8+19.06 412.6+16.72 415.90+28.24

Data were shown as means*standard deviation.

: different compared to the value of male in the same respiration (p<0.05 by Student’s #test).

QTc: corrected QT interval = QT (ms) / v/ RR (ms)

Fig. 1. Electrical axis degree of ECG during
the thoracic respiration and abdomi-
nal respiration in male young adults.
*: significant difference between the

valuables at p<0.05 by paired £test
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Fig. 2. Electrical axis degree of ECG during
the thoracic respiration and abdomi-
nal respiration in female young
adults. *: significant difference be-
tween the valuables at p<0.05 by
paired #test

Aol YAt WS nAgAAT O Bol24]. B AN TA7|ES Ja

QRS A7|%L AALY QPHEAH A7Z02H, 429 = FAEE A 44.9+15.68°, B 5 F Al 46.9+1544°0] 1L
SR I ok A EE #1715 9n|sith23]. A4 HE (Fig. 1), A= FAEF Al 406+10.64°, EATF A 43.7+
o] el QRS 7152 924 Ad, A A, A 43 9.05° 2 A4 (Fig. 2), &7 B M Stoll &3 At dae]
Hg] 55 & HHdstnz FAH A, 3N AAE T3] AE BASES FAEF gt TA715Y F98 Aol
< AHEE I QT AR : F= F45FAA TH7IS0]

olo] Wetd tha ged AR Uo7t 552 A3AAE el B FAE
& %ol Q1] & Q7NN A QRSWIZS Be Ao oleld B4 %

2 59 & FEst] g ojka

Ak FAEE A9695£13.00°, B4 5 F Aol 71.9+11.76°0] Hell EAA FAAR] 8745 A3 o} o1& 50 & 52
Hal, oas F4EF Aol 66.6:927°, BAETEF A9 EASES JAIFA Agste] o o kA xsiert A
69.0£7.13°2 E5F FAHS <ol EFdh dA HeE HE o qith4]. 2283 Kulur 5 439 i Zo de
Figure 194 H= uhe} o], B4 55 A9 QRSH7IF0] 4 B A EAS5ES A&t AuEr] fo% 7
SF #7150 Hlete fFoJ3hA # Ak TH(p<0.05). L& of 25 Busto18]. £ 4 52 BAEFo] EYE &7}
el A= BAEEA Y QRSATIF] FASEF H)E SEHE FEARANA AEAHE Wl E7)58e] 73t
o Hlste & ZetGou, FAHOE KT Aol 5 UE A3 Aol FAHYTL FHTH14] HAZFS 4
WA= e SkTHp=0.083). Y¥HH 02 tpo]7} EW QRSA VIS Al Agste] dAxsiert AMEE SR U] B9 ok
o] 507 A7} HolA FA7} Yol o] Wste ¥ 2t A5 38N 557159 SAA 2t oA By
71% 5 FHY A5 Zolrk oA gAY X7} o} Houk Slohp]. &9 S AAEe A3 7|EY ATE A
A7) W&ol 715 ka1, 4535 (kyphoscoliosis) ol A By F2 A A3kate] AA6) 23S W oA QRS
FE A e 249 BY a9 AT F7t, vl =3 A A Ago] A3 AF27], T 77153 A2 AM
3 FFY & vkl HuFI io21]. mEpa & AR 2 7] BAP] Y A7 Rad bk Slh 22y 54
A FAEFo e HAEFelA A5 B WA SEH A A7IFe) BEste] A7t 71Ed AR E Hit
$502 o]Fo] HAAtke AL AT AHx el v sithe AHellA, £ A7 4795 Bishe AL 997t otk
AstA FEgE mA e AR AZHET(Fg. 1, 2). I AR HT £ Ao A Ado] gle BAlS Ui

AR T A7 A2 S84 wals E3hek A4 02 AAEE F4son, EASFOR Qlate] A A7
AR oldE wdshe ALZH QRSFHTE FRHOE  Zo] AW WA FelakA Z7tatged, ole A71%ol
A2AM oY s A ubgste] YetAT1727]. Wb T 2oz eA7 Aozx F44 Mgy Aggch 18y
AEE J2Rden, 34 NP4 Aue A2 A8 245§ 44 /15 vAE J1A daelNE 47
s71% ok ey @AM AL ART V1Al B3 Avgesty AT 3% ed AoE Hth
3] BHS]A| 2] ghobA] WA TR 7S] etz ojn|7}
TR Go17]. A9 TH75S ubd o2 +0°~+90° References
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