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Comparative Analysis of Cardiovascular Function,
Mental Health, Stress-related Variables According to
Body Mass Index and Percent Body Fat in 20s Females
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Kyung Hee University

The primary purpose of the study was to compare cardiovascular function, mental health indices,
stress-related variables according to body mass index (BMI) and percent body fat (%BF) in 20s females.
Sixty-eight women, aged 20-29 yrs, participated in the study as subjects. There were three groups, i.e.,
normal group (BMI<24 kg'm? and %BF<25%; n=25), normal weight obese group (BMI<24 kg-m” and
28%<%BF<40%; n=19), and obese group (BMI>26 kg-m” and 28%<%BF<40%; n=24). Cardiovascular
function, mental health indices, stress-related blood variables were measured and compared among three
groups. Main results of the present study were as follows: 1) SBP, DBP, mean arterial pressure, and
RPP were significantly higher in obese group than normal group. 2) There were no significant
differences in mental health indices among three groups. 3) Fasting plasma insulin, fasting plasma
glucose, and CRP were significantly higher in obese group than normal weight obese group and normal
group. It was concluded that there would be abnormal cardiovascular function, insulin resistance, and
inflammation in general obese individuals in 20s females, not normal weight obese and normal
individuals.
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Table 1. Physical characteristics of participants (mean+SD)
) Groups
Variables - p
Normal (n=25) NWO (n=19) Obesity (n=24)

Age(yrs) 22.20£1.76 23.16+2.57 21.92+2.17 1.888 .160

Height(cm) 162.79+5.38 161.58+4.44 163.17+4.90 573 .567
Body weight(kg) 51.15+4.08" 59.41+3.36° 70.83£10.35° 50.557 000  Fxx
BMiI(kg'm?) 19.20+1.14° 22.76+0.93° 26.50+2.86° 88.185 000w
Percent body fat(%) 22.50+2.51° 28.58+1.18° 32.7343.05° 108.105 000  Fxx
Muscle mass(kg) 36.65+2.33" 38.99+2.07° 43.38+4.52° 27.188 000 HwE
Fat mass(kg) 11.57+1.98° 16.99+1.40° 23.43+5.59° 66.167 000  Fx*

B

NWO: normal weight obesity:

&0 25% 015‘}0 A2 Ak 25% ) BMIZ}F 24 kg'm®
oJsto] a1 A AHHEC] 28% ©]/FolHA 40% o]kl wt
env A 199, 283 BMIZ} 26 kg'm™? o]4o] 1
AAHEC] 28% o]’dolA] 40% o8kl LRE Hlwk 3
o249 o2 At A BHRE 98] Renzo
et al.(2010)2] W3 WHO(2004)9] Axots Zal
39t G power, 3.1 o] &3l fFoF .05, A%
2 80%, A33A71E & 9 0.42 A&t F 0
ALY 5 AEE
Age oA e Eﬂ oS
&3 AAe] thoto] FES

3
AeH oz Asletnat ehe ﬂi%ﬁ HAFE A
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o AT Ak AAAE 542 (Table 1) AlAE
vhe} 2t}
£X sh=1} 4y
1) MAD A
AA WmQoz A (em), Az (kg), 28] A A FA]

#(BMI: kg'm*)& 348t *J%}% TE g
273 7A (Samhwa, ¢=) & o438t TS ¥la AlA
S AE HEg o T a2 A 2pE SA 8. Al

& AAA AFA (CAS-150, 3+) S o] gato] Algk
= W3 A, Aozl A AFom AdPA
TE AEslth AAFA L Xoscan 1T AR #4971

AT WMo R AN

p¢.001: a, b, c: different alphabet indicates a significant difference among groups.
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DBP)= 43It} o] £A& o|&3to] Wk pulse
pressure: PP), HE% % (mean arterial pressure:
MAP), 8] A9 AkAhAH|F(rate pressure
product: RPP)<& AH&3Iitt.
) HdakaAd H

HAARA A FE 20m AEH FAARE St 14
oz Zzé;} \1]- ?r;dx% = uul;q.;qt— Al 5_3—4 g]%o]

St 20 mE Eate] Dejtpt HAHA SR B2
A Zotle W AAFE F331 k. Ramsbottom et
al.(1988)0] AAlg F4 25 o] &3] VOsmaxs A
Z3gom, ol ml'kg'min' BHE AASATE

Z24387] Yste] CES-DE A3l
tHRadloff, 1977). o] AFolA AFEE 329 CES-DY
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Cronbach’s a #< 0.91°]tH(Cho & Kim, 1993).
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Table 2. Comparison of cardiovascular function among three groups (Mean£SD)
) Groups
Variables - p
Normal (n=25) NWO (n=19) Obesity (n=24)

HRrest(beats/min) 74.7249.78 71.58+5.64 72.00:8.98 931 399
SBP(mmHg) 102.88+9.50° 107.95£9.20° 113.00£10.83° 6.381 003  **
DBP(mmHg) 64.52+10.74° 70.53+£10.28 75.25+14.89° 4716 012 *
PP(mmHg) 38.36+10.34 37.42+13.54 37.75+9.86 041 960
MAP(mmHg) 77.31£9.12° 83.00+£7.61* 87.83+12.86° 6465 003 **

RPP 6,685.16+1,505.72° 7,616.42+1,323.74% 8,619.17+2,367.13" 6929 002 **
VO2max(ml-kg ' min™) 37.28+3.22 36.90+2.61 37.15+4.00 068 934

NWO: normal weight obesity: HRrest: resting heart rate: SBP: systolic blood pressure; DBP: diastolic blood pressure:
PP: pulse pressure; MAP: mean arterial pressure; RPP: rate pressure product
* pC.05, ** pl.01: a, b: different alphabet indicates a significant difference among groups.

Table 3. Comparison of mental health indices among three groups (Mean+SD)
) Groups
Variables - p
Normal (n=25) NWO (n=19) Obesity (n=24)
CES-D(score) 11.36+6.64 13.00+7.27 16.71+8.90 2413 .100
PSS(score) 18.00+6.03 17.95+6.14 19.88+4.68 .884 418

NWO: normal weight obesity: CES-D: the center for epidemiologic studies depression scale; PSS: perceived stress scale.

2o} £ HArol ~EYA A7 Al A k7t

I8 Aol7k R gsiet,

G ool S vl wak A3 (Table 4)°l Al
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Z:(p<.01), 783 CRP({.01) A BAACE §
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Table 4. Comparison of stress-related blood variables among three groups (Mean£SD)
. Groups
Variables Normal (n=25) NWO (n=19) Obesity (n-24) F p

Insulin(uU-m¢™) 7.67£2.97" 8.45+3.95° 12.59+4.55° 11.172 000  ***
Glucose(mg: d¢™") 85.80+4.80° 85.26+5.67" 91.79+7.92° 7.635 001  **
CRP(mg-d(™) 0.03+0.43" 0.05+0.69" 0.23£0.37° 5630 006 **
Cortisol(ug-d¢™) 15.06+5.74 15.70+4.21 17.78+7.64 1.198 309
Hematocrit(%) 44.64£1.30 45.98+3.09 45.79+2.09 1.689  .195

NWO: normal weight obesity: ** p{.01, ***p(.001; a, b: Different alphabet indicates a significant difference among groups.

Table 5. Correlation among body composition, stress-related blood variables, and mental health variables in normal group

%BF MM Cortisol CRP Glucose Insulin CES-D PSS
%BF - 286 .055 334 -.030 A24% 036 075
MM - -328 -.097 -157 138 248 .180
Cortisol - L673%* 209 A17* -.187 028
CRP - .045 358 -133 157
Glucose - .398* 256 .042
Insulin - -.009 -.009
CES-D - 801 %**
PSS

%BF: percent body fat: MM: muscle mass: CES-D: the center for epidemiologic studies depression scale: PSS:
perceived stress scale. * p.05, *** p(.001.

Table 6. Correlation among body composition, stress-related blood variables, and mental health variables in NWO group

%BF MM Cortisol CRP Glucose Insulin CES-D PSS
%BF - 014 -.320 354 -.405 -.023 010 -071
MM - .047 226 239 164 -.065 -425
Cortisol - -250 139 -.013 -121 -260
CRP - .153 .636%* -073 -118
Glucose - 113 -278 -422
Insulin - 116 -.078
CES-D - T3k
PSS

%BF: percent body fat: MM: muscle mass: CES-D: the center for epidemiologic studies depression scale: PSS:
perceived stress scale. ** p(.01, *** pC.001.

Table 7. Correlation among body composition, stress-related blood variables, and mental health variables in obesity group

%BF MM Cortisol CRP Glucose Insulin CES-D PSS
%BF - .633%* -238 -.006 .025 164 344 181
MM - -.183 182 -.153 175 162 011
Cortisol - 256 .043 -.183 .001 075
CRP - -.053 -077 -.046 -.186
Glucose - 191 -.064 -.053
Insulin - -231 -152
CES-D - I8 THRE
PSS

%BF: percent body fat: MM: muscle mass: CES-D: the center for epidemiologic studies depression scale: PSS:
perceived stress scale. ** p(.01, *** p(.001.
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