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Effect of Pressurization Training with Walking on Body Composition, Respiratory
Function, and Cardiovascular Response in Middle-Aged Obese Women

Hyun-Min Choi and Dong-Jun Lee*

Department of Physical Education, Sports, and Leisure Studies, Myongli University, Yongin, Gyeonggidy 449-728, Korea
Received February 27, 2012 /Revised April 23, 2012 /Accepted April 23, 2012

Pressurization walk training (PWT) with blood flow occlusion has been investigated with regard to
muscle hypertrophy and physical fitness function in athletes and healthy people. However, the car-
diorespiratory and cardiovascular responses of obese people to PWT are unknown. Thus, we inves-
tigated the effects of PWT on body composition (Weight, FM, LBM, %fat, BMI), cardiovascular re-
sponses (HR, SV, CO, TVC), and cardiorespiratory responses (VO.max, VEmax, HRmax) in mid-
dle-aged obese women. They participated in walk training with (n=15) blood flow occlusion and
cross-sectional areas of the quadriceps on both legs. Five sets of 3-min walking (5.5 km/h at 5%
grade) and 1-min resting were performed twice a day, 5 days/week for 3 weeks. The results
showed that the LBM was significantly increased, and decreased body weight of reducing FM,
%bodyfat in PWT (p<0.05). For the cardiovascular response, SBP and TPR were significantly de-
creased (p<0.05), and CO increased (p<0.05). In addition, the VO.max and VEmax were improved
through PWT. Therefore, this study suggests that the presence of obesity in middle-aged women
may result in body composition, cardiorespiratory, and cardiovascular responses caused by PWT.

Key words : Pressurization walking training, cardiorespiratory system, cardiovascular response, obesity
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YR 7HYHEE o] &3 A7) &5 T2 Y0 Z 719}
E | o] (pressurization training)©] 7|'EE 7| %= 5} TH24].
7IFEH o2 3¢ AEHETSE YHEE A3
AR O] RS Ao R AFE EFo]doRr &
oS =Y FHRAEY 9845 E FUSAIdE
Aol A Eo] H7tea glom[27], MR8t ZEddA ©7]7He
Efojdog dAg o} 28 F7HE 7HA L o
Basha QeH1,62932] @A thre] A o8] wuvt 9l

A1 glen, 1 a7 A2 7] (physiological mech-
anism)°l] M= AF7F K Fofl AoH23]. FHlt e} 29
o] Z71et717k A= 259l 48 714 4 (mechanical) ~E 8 &
7b 288 W ool AAA, WEHA, A8RA, A 5
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< &5 A3, 2 539 Ho|, yZH A, AEHAA <
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(stroke volume: SV)&] 719} 4 ¥} (heart rate: HR)Q] ¥as
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Table 1. Physical characteristics of subjects

Hd2 dAt

AR Ak A7) A 3 (bioelectrical impedance
method, Inbody 3.0, Korea)S ©]-&3t4 A|F(weight), 21A4 2
A 4*(body mass index: BMI), | A% & (fat mass: FM), A A
W& (lean body mass: LBM), AA%-E (percent body fat:
%iat)S =450

Y Al EY AL F2E YA (sphygmomanometer,
] APA &3 T oAt gk AFEE 1087
4715 A7) AZ (cuffs)

*_—‘:Pii 7](Ultima  CPX, Cosmedics, USA)$} E
(Treadmill, Taeha, Korea)< /\}3-0]-04 #H% 17 mphy =
A 2027 FH EE AT F AAES 13%2 FH A5
Aoz FIMT= } W3 (Bruce ramp proto-

oeHA HE5
co) o2 ZAsH. HulatA A H F(volume of maximal
oxygen uptake: VOmax) 9] #4 21L& HA 5 A7ddA}
7t SAT VRS =4 W, &F ZE7F S8 H S E HR B
VOol 7184 & o, & £ (respiratory exchange
ratio: RER)®] 1152t} & o, & x}7Jr‘:(rating of perceived
equation: RPE)7} 17 o] 44 o, 1231 # t) 4 Bh*(maximal
heart rate: HRmax)9] 90% ©1’dd We] 57k F 374A] o]
o Fsle A¢-E Mt H4]. SF58E0]E RPEY 9

-{o El"l‘ OH'I

Variables Obese women (n=15)
Age (yr) 35+1.4
Height (cm) 163.3+2.0
Weight (kg) 70.33.1
Body mass index (kg/m’) 26.4+1.1
Percent body fat (%) 30.4+1.3
Systolic blood pressure (mmHg) 114+2.5
Diastolic blood pressure (mmHg) 72126
Mean arterial pressure (mmHg) 85+2.3
Heart rate (beat/min) 82+2.6

Values are expressed as meantstandard error.
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AEE HIS 2A}

M AEHoln A% FARH BUHY A2

(non-invasive and beat by beat hemodynamic monitoring
system, PhysioFlow, France)& A}-8-3t¢] Buddy & Charles
(2008)7F A7 Add 4= AGHHR 95-100
beat/min: low exercise intensity and HR 125-130 beat/min:
moderate exercise intensity)ol] T & A AEA S AvtE
Z(cardiac output), 13]8}& Z(stroke volume), 4¥}4>(heart
rate)2] W3} F0]E 75 (carotid arteries) T 9} AAF-H

o AIXE F&ste] AT Fhs 715U £3 F57
& 9} (systolic blood pressure: SBP)¢} o] ¢+7] ¢ (diastolic
blood pressure: DBP)& ]88 Al4F4 ol s HosHd
% (mean arterial pressure: MAP)# %3 #H & (total vas-
cular conductance: TVC)S AFHE3} 4 2.7 (MAP=1/3x(SBP —
DBP)+DBP), (TVC=CO/MAP), &37]4 4% ¥ TVCE 2%
A &(total peripherial resistance: TPR)9] A X Z A}-§ & o]
ZTH8]. 7}“ 27) Efolde 3 AT ALF] AT W
Moz Add whe-& Z4a5ith

719t 27| Ezlolyl

+5 22399 Y= EY = (treadmill)ol| A 2 7](5.5
km/hr, BAHE 5.0%) &E5& 4 "]ﬂ‘ﬂo‘ﬂ Egold2 24
o SEE Fsel 182805 1 9 24 U1
27 909 TH 570 AN SAI 284
Can, 60 94 AT A Y ASEAL A0
Ef="oN 27 258 4 ] kit 7hsE A7) Edlold

% gyl AAF 7FEE A ZFl(automatic air tourni-
quet systems, DTS-2000, Korea)% 283 AP E 287 A
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_Q_

HHESHAT Fd 194 = HEUE S 160 mmHg o2 3%
o, Al A Fe7t == ‘E oS A ST
Aow mjd 4 A 10 mmHg4 F7HZA . F4 8 2}l

°] 240 mmHg7} ¥ %{t}. 160~240 mmHgo.
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B Ao 24" RE AEE SPSS PC+ for window

%7;“ Z2 WL o] R3] BE E9
= antstandard error) &2 YERY L
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Table 2. The changes of body composition between pre and post test in pressurization walking training

Variables Pre test Post test p

Weight (kg) 70.3+3.1 65.9+2.6 0.00"
LBM (kg) 36.0+1.4 37.2413 0.03"
M (kg) 27.5+1.6 24.7+14 0.01
%fat (%) 304413 271414 0.00"
BMI (kg/m’) 26.4+1.1 25.240.9 0.01

*p<0.05, **p<0.01; Values are expressed as meantstandard error; LBM: lean body mass, FM: fat mass, %fat: percent body fat, BMI:
body mass index.

Table 3. The changes of respiratory function between pre and post test in pressurization walking training

Variables Pre test Post test p

VO;max (ml/kg/min) 269+15 30.5+1.5 0.02
HRmax (beat/min) 186+1.7 179+£1.0 0.00"
VEmax (I/min) 65.0+5.1 71.0+4.2 0.03"

"p<0.05, " p<0.01; Values are expressed as meantstandard error; VO,max: volume of maximal oxygen uptake, HRmax: maximal heart
rate, VEmax: maximal ventilation.

Table 4. The changes of cardiovascular responses between pre and post test in pressurization walking training

Variables Time Rest Low intensity Moderate intensity

Pre 11511 12911 139+2.1
SBP (mmHg) Post 105+4.3" 121434 13426.1
Pre 69+2.0 73412 77414

DBP (mmHg) Post 64413 69+0.9° 7441 4
Pre 85+1.6 9206 9813
MAP (mmHeg) Post 78+1.3" 86+1.5° 94+2.7
, Pre 7623 98+0.3 124£32

FR (beat/min) Post 77436 9904 128+0.6
SV fml Pre 578422 687425 70.7+2.9
(ml) Post 59.9+2.4 67.3+2.8 712429
. Pre 4402 6,602 8904

O (I/min) Post 46402 7303 ° 9.9+04 ©
. Pre 518421 735425 915428

TVC (ml/min/mmFg) Post 58.9+1.9" 769425 98.02.9 €

Values are expressed as meantstandard error; SBP: systolic blood pressure, DBP: diastolic blood pressure, MAP: mean arterial
pressure, HR: heart rate, SV: stroke volume, CO: cardiac output, TVC: total vascular conductance.

A significantly different from pre test at rest, *: significantly different from pre test at low intensity, “: significantly different from
pre test at moderate intensity.
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