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Change of Oxygen Uptake, Heart Rate,
Blood Pressure with Body Fat Rate in AM and PM

Jung-Sug Lee, Seong-Suk Kim and Hee-Eun Kim
Dept. of Clothing & Textiles, Kyungpook National University, Daegu, Korea

Abstract : The purpose of this study was to investigate the effect of body fat on energy metabolic response and subjective
sensations under the hot environment. Fifteen female university students volunteered as subjects. We organized subjects
into three groups: low body fat group(group L : less than 20% of body fat), medium body fat group(group M : 20%~30%
of body fat) and high body fat group(group H: more than 30% of body fat). The experiment was conducted with 32°C,
60%RH. The subjects repeated ‘Exercise’ and ‘Rest’ period. The results of this study are as follows ; The oxygen uptake
value of AM is higher than PM. The value of group H is the highest in three fat groups. But it showed group L is the
highest in oxygen uptake per weight. %body fat is the lower, oxygen uptake is the higher. In Calorie, group L has higher
value in AM in than in PM. In M group and group H, a value of PM is higher than AM. In group H, difference of AM
and PM is the highest. From a view point of three groups, a value of group H is the highest. This support that calorie
increases as oxygen uptake increase. The heart rate values of group L and group H are the higher in AM than in PM.
This support that heart rate was relation to oxygen uptake. In all three groups, the value of blood pressure is higher in
AM than in PM. Subjective sensations of temperature sensation, thermal comfort, and wetness sensation are higher in
Am than in Pm. This explains that subject sensations are similar to experimental data, such as oxygen uptake, heart rate,
blood pressure. In oxygen uptake, heart rate and blood pressure, general tend to showed higher AM than PM. This
showed that heart rate, oxygen uptake increase in AM, as blood pressure increase, too. From a view point of %body fat,
group H is higher than the others in oxygen uptake, heart rate and blood pressure.
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Table 1. Physical characteristics of subjects

Ak g9 A2 AT e} wglshy] wied D@t
o] Aol SHgEl= A719l wighr] ol (e Al T 14%) A
2710 AAlsint. 3] ZEAS 7Is] Sl 555 29t
I FHEAIE 5 A kS Sidinh SRS 71 A
A 2%, AHNEE 60%, 715 10 cm/sece] 8tz ZdH 217
T Aajsislen] Hde Jd F SET TS
THRIES a1t )F871, 2571, Bl571e] 221 Al &
To2E EYEY 32kmhe] £EE A71E AAEITH

AR7FENA g A=Ele dHEZE AR ARy,
= AT, AAFA 284, JA ASHE Fol JoemE@HE
T+ £, 2002) ¥ AollMe AA W7 A EA%(OMRON
A A WA, HBF-302, Japan)2 ARS-SIATE tiEHA diide] 2]
W IR R AAY A, HA11%, HE AANUES
16-25%, 3022-25% Bt 32%0PdoZ Ural glom U,
2004), 2 o) E OMRON AAEHAN] AAjE EFH0
w2t AAEC] 20% olskE AAAW ZF(Low body fat
group, ©]8} LZE)C 2, AAHEC] 20%-30%S F7F AAH
5 (Medium body fat group, ©|3t MZF)22, AAWEC]
30%0)8 TAA 2F (High body fat group, ©13F HZ&)
o2 BFE3%

A2 ARAF F3F - MY BRI 2FA oUA] tiAkE
AAl FE FFS golur] 3l 57 5 2k A
S S Ak AFHEE SFcke 2 Ao S
Aoz 7k #4715 A3t Breath by breath(Quark
Cosmed Srl, Italy)S ARSIt AdA ol 71k, 3t
25 7155 7k vElE HAs & 2kAe) o]

b7k B4718 03} BASIAT A@E

o

rE A
ot
r

rlo

o]
s

m
=
:
)y
i

i e o
m I
B
i =
tlo
Ay
o
=
k)

[
K
I
it
Ky
o
1
20
X
e
‘2
By
2
>

Sl
P71RE AEsHA sier Adel B WA A& 2
319tk A =2 Sports Tester(Polar-PE 3000, Finland)Z
ARSI AldEE 1S Rl vk 28 A E 2HEAY
3 BRI AAE FRIFE S5 FHAA FFGE
YZA  AF AR A 7 A A B AR F

I g HA Ere SAser 3 =rEe DU (Wrist

il

~

Subject Age(year) Weight(Kg) Height(cm) BSA(m?) Body fat(%)
L Group(n=5) 23.6+£1.82 43.9+3.11 157.1+4.48 1.40%0.06 17.6441.42
M Group(n=5) 25.4+3.65 50.9+1.78 161.6+3.87 1.52+0.05 24.40+1.41
H Group(n=5) 2404561 66.0%+6.47 162.8+3.39 1.714£0.08 32.36+2.72

Mean = SD
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Fig. 1. Oxygen uptake of 3 body fat groups.
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Fig. 2. Calorie of 3 body fat groups.
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Fig. 3. Heart rate of 3 body fat groups.
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Fig. 4. Blood pressure of 3 body fat groups.
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