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Effects of Abdominal Obesity and Health Related Physical
Fitness in Arterial Stiffness of Korean Males

Yong-Hwan Kim', Hae-Mi Jee, MS}, Sung-ll Song, MS', Joo-Chan Kim', Duk-Han Ko, MS', Young-Soo Jin, MD"?

'Sports Health Medical Center, Seoul Asan Medical Center,
2De,bartment of Exercise Medical, University of Ulsan College of Medicine, Seoul, Korea

The purpose of this study was to find out the relationship between waist circumference, muscular strength, flexibility,
and brachial-ankle pulse wave velocity (baPWV). Furthermore, the cut-off values of the physical fitness factors
according to the baPWV were also calculated. The study was derived with total of 1,562 males (1,116 middle-aged
and 446 old-aged). They were tested participant's baPWV, waist circumference, cardiopulmonary fitness, grip
strength and flexibility. The results of this study is that the baPWV of the middle-aged men did not show significant
changes in relationship with the waist circumference and physical fitness factors. The old-aged group with normal
abdominal fat and high physical fitness level (group 4) showed significant baPWV values in comparison to those
with waist circumference and low physical fitness levels (group 1); cardiorespiratory fitness p=0.026, grip strength
p=0.000, flexibility p=0.000. The cut-off values of the physical fitness such as cardiorespiratory fitness, grip strength,
flexibility according to the baPWV were 31.2 mL/kg/min (area under curve [AUC], 0.692; p=0.027), 37.0 kg (AUC,
0.588; p=0.014), and 1.0 cm (AUC, 0.589; p=0.014), respectively. In conclusion, these results demonstrate that waist
circumference, cardiorespiratory fitness as well as muscular strength and flexibility effect inversely on arterial

stiffness.
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Table 1. Characteristics of subjects
Middle—age (n=1,116) Old—age (n=446)
Non-obesity Obesity Non-obesity Obesity
Age (y) 51.0+4.9 51.345.0 64.5+4.0 65.6+4.5
Height (cm) 169.4+5.4 171.3+5.7% 167.1+£5.2 169.1+5.7*
Weight (kg) 68.2+6.4 80.2+7.7+ 65.2+6.6 75.717.0
BMI (kg/m?) 23.7+2.0 27.3+2.2% 23.4+2.1 26.5+2.0%
Waist circumference (cm) 83.2+5.6 94.6+4.9+ 83.1£5.2 94.5+4.4+%
BaPWV (cm/s) 1,386+177 1,388+167 1,56594254 1,620+250+
VOomax (mL/kg/min) 35.5+5.7 32.6+5.6% 29.7+7.1 28.2+5.6
Grip strength (kg) 39.1+5.9 39.6+6.2 34.7+5.6 36.6+6.3%
Trunk forward flexion (cm) 1.948.8 —0.6+9.3+ —1.249.3 —3.2+8.6%
Values mean=standard deviation.
BMI: body mass index, BaPWV: brachial-ankle pulse wave velocity, VO.max: maximal oxygen uptake.
*p<0.05; non—-obesity vs. obestiy.
Table 2. BaPWV of among groups with fitness in middle—age
BaPWV p-value
(cm/s) Group 1 Group 2 Group 3 Group 4
VOzomax Group 1 1,370£185 - - - -
Group 2 1,4084+199 1.000 - - -
Group 3 1,356+157 1.000 0.599 - -
Group 4 1,416+150 0.496 1.000 0.213 -
Grip strength Group 1 1,377+£185 - - - -
Group 2 1,396+171 0.888 - - -
Group 3 1,384+175 1.000 1.000 - -
Group 4 1,393+159 1.000 1.000 1.000 -
Trunk forward flexion Group 1 1,375+176 - - - -
Group 2 1,402+179 0.301 - - -
Group 3 1,379+163 1.000 0.861 - -
Group 4 1,403+173 0.287 1.000 0.807 -

BaPWV: brachial-ankle pulse wave velocity, Group 1:

non-obesity and high fitness, Group 2: non—obesity and low fitness,

Group 3: obesity and high fitness, Group 4: obesity and low fitness.

p<0.05.
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Table 3. BaPWV of among groups with fitness in old-age

BaPWV pvalue
(cm/s) Group 1 Group 2 Group 3 Group 4
VOomax Group 1 1,461+£224 - - - -
Group 2 1,653+257 0.044+ - - -
Group 3 1,4984+130 1.000 0.122 - -
Group 4 1,642+225 0.029* 1.000 0.086 -
Grip strength Group 1 1,5632+221 - - - -
Group 2 1,585+280 0.503 - - -
Group 3 1,5656+207 1.000 1.000 - -
Group 4 1,714+278 0.000* 0.002* 0.000* -
Trunk forward flexion Group 1 1,5627+241 - - - -
Group 2 1,597+268 0.170 - - -
Group 3 1,5662+195 1.000 1.000 - -
Group 4 1,6824+284 0.000* 0.089 0.006* -

BaPWV: brachial-ankle pulse wave velocity, VO.max: maximal oxygen uptake, Group 1: non—obesity and high fitness, Group
2: non-obesity and low fitness, Group 3: obesity and high fitness, Group 4: obesity and low fitness.
*p<0.05.

Table 4. Cut-off values of fitness with baPWV

Cut=0Off value AUC Sensitivity Specificity p-value
VOomax (mL/kg/min) 31.2 0.692 54.6 74.3 0.027+*
Grip strength (kg) 37.0 0.588 51.2 62.0 0.014x
Flexibility (cm) 1.0 0.589 60.8 55.4 0.014+

AUC: area under curve, baPWV: brachial-ankle pulse wave velocity, VO.max: maximal oxygen uptake.
*p<0.05.
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