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The Difference of Fitness Level According to Blood Pressure in Korean Men

Wi Young So, Dai Hyuk Choi

Sogang University

Background

The prevalence of hypertension has recently been increasing due to westernized diet, physical inactivity, and lack of exercise.
Many researchers are interested in exercise therapy to prevent hypertension. However, most studies are limited to analysing
the effects and usefulness of exercise in lowering hypertension. In addition, there is no analysis of the difference in fitness level
with regard to hypertension. And from public health point of view, it is important to identify this according to age. Knowing
this would be useful in preventing and hypertension. Thus, the purpose of this study is to identify the difference in fitness
levels according to blood pressure in adult males in their twenties and older and emphasize the importance of fitness level
with regards to hypertension. Also, we examine the differences in cardiovascular function.

Methods

Subjects were 1,895 adult males in their twenties and older who visited a health promotion center at Y-Gu(a district in Seoul,
Korea) public health center and participated in comprehensive medical testing including blood pressure from 2nd January 2004
to 31st September 2008. They were divided into normal, pre-hypertension, and hypertension groups according to JNC7 criteria.
Cardiorespiratory function was evaluated by measuring their resting heart rate and lung capacity. Fitness was evaluated by
cardiorespiratory endurance, muscular endurance and power, agility, balance, and flexibility. The differences in fitness was
analyzed by ANCOVA adjusting for independent variables including body mass index, alcohol use, and smoking, which are
well-known independent variables that affect blood pressure.

Results

There was a significant difference in resting heart rate among the three groups; for lung capacity, only males in their 50s showed
significant difference. Cardiorespiratory endurance was significantly different in all age groups by the three groups. Muscular
endurance was significantly different in all age groups by the three groups except for their thirties and fifties. Muscle strength
was significantly different in all age groups. Instantaneous reactionary force was significantly different in all ages except for
40s. Agility was significantly different in all age groups except for 40s. Balance was significantly different in all age groups
except for 50s and over 60s. And flexibility was significantly different only in the groups aged over sixty. However, post-hoc
test showed significant differences in resting heart rate, cardiorespiratory fitness, and muscle strength ratio among the three groups.

Conclusions

There were significant differences in resting heart rate, cardiorespiratory fitness, muscle strength ratio (except for lung capacity),
muscular endurance, reactionary force, agility, balance, and flexibility
(Korean ] Health Promot Dis Prev 2009; 9(2):122-128)
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=136)
52.65+12.46
167.60+6.01
71.93+9.58

(N

pre-HT

(N=789)
46.28+13.69
169.00£5.76
70.95+9.55

Normal
(N=670)
45.29+14.18
169.09+5.81

66.77+9.22

of ages (N=1895)

Variables
Age (yrs)

Height (cm)
Weight (kg)

Table 1. General characteristics of subjects and analyzed number
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(self-recorded questionnaire)
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Table 2. Analysis of cardiovascular function and fitness
Group
Ages Normal pre-HT HT P Normal pre-HT — HT P Normal pre-HT HT P
20s 7116 + 7400 £ 8500 + <0.001 391 + 417 + 400 = 0174 3721 + 3494 + 3042 + <0001
1107 1169  14.00"* 094 082 0% 6.68 703 581"
30s 6983 + 7301 + 7550 + 0001 392+ 393+ 38 + 0082 3508 + 3396 + 3325 + <0.001"
971 97" 1295" 065 069 070 5.19 631 5.67
405 g 6852+ 7133 & 7469 : <0.001”" Re 373 % 369 35+ 011 o 342+ 75+ 342 <0.001™
915  1014™ 11.95" 078 078 073 578 547" 568"
50s 7080 + 7369 + 7321 = 0.003" 343 + 334+ 339+ 0011 3263 + 3219 + 3150 + <0.001"
919  1097° 1016 079 087 069 566 513 533
over 60s 6908 + 7148 + 7356 = 0.005 303+ 310+ 295+ 024 3286 + 3198 + 3078 + 0.008"
1048 1090  1042™ 081 079 067 5.83 548 561"
20s 244D £ D598 + 242 + <0001 058 + 055+ 050+ <0.001" 5713 + 5729 + 5568 + <0001
632 6.18 479 011 009 073" 1607 1464 1489
30s VB + 2R+ B3+ 0188 059 + 056+ 055+ <0001 5159 + 5389 + 5265 + 0.001°
591 419 3.25 008 009" 08" 1040 984 7.90
405 e 1991+ 2033+ 1986 ¢ 0.004" Mer 099 F 056 & 054+ <0001 Pow- 4625 + 4587 + 4352+ (.191
415 49 435 009 008" 008" er 956 939 1053
50s 1725 + 1748 =+ 1719 = 0490 057 + 055+ 053+ <0001 3908 + 3771 + 3717 + 0.001°
5.49 425 397 009 007" 007 896 8.69 7.65
over 60s 1518 + 1545 + 1471 = 002 057 + 055+ 052+ <0.001" 2957 + 3084 + 2848 + 0031
5.64 418 6.12 008 008 008" 851 842 872
20s 3571 + 3578 + 3489 + <0001 9049 + 8866 + 6095 + 0.009" 1060 + 1331 + 1610 £ 0.053
744 648 430 5264 5008 4947 1043 1032 846
30s 3939 + 4045 + 3896 £ 0.045 7458 + 6557 £+ 6278 + <0.001" 1231 + 1251 + 1320 + 0158
6.03 6.09 491 3595 3818 3821 82 881 7.08
405  agili 3582+ 3517 + 3490 + 0268 bala- 5056 + 47.04 = 4073 + 0016 flexib 1119 + 1047 + 1056 + 0732
ty 534 5.07 647 nce 3772 3405 3413 Ality 845 837  8M
50s 3236 + 3245+ 3201+ 0024 4001 + 3222 + 3850 = 0.057 808 + 914+ 948+ 0052
597 5.49 511 3345 2852 43R 1038 952 842
over 60s 2786 £ 2845 + 2698 + 0012 2078 £ 2174 £ 1957 £ 0072 787+ 812+ 765+ 0012
516 5.02 470 249 2609 2264 1036 943 1070

*

p<0.05 *p<0.01 *p<0.001: Compared to Normal Group (tukey post-hoc)

P005 “§<o.01 "p<0.001 by ANCOVA (adjusted for body mass index, smoking, alcohol)

HT : hypertension, RHR : resting heart rate, RC : respiratory capacity, CRE : cardiorespiratory endurance,
ME : muscular endurance, MSR : muscular strength ratio
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