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Effects of Exercise and Calcium Intake on Blood Pressure and
Blood Lipids in Premenopausal Women
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ABSTRACT

The purpose of this study was to confirm that regular physical exercise habit and calcium inrake play a role in reducing the risk of
cardiovascular discase, particularly to confirm that regular exercise is important in reducing serum lipid levels. Subjects were
classified into regular exercise group{more than 3 times/wk, more than 30min per exercise) and non-regular exercise group. A
convenient frequency method was used to assess the nutritional intake of subjects. Anthropometric measurement such as body
weight and height, and blood pressure were measured. There was no significant difference between nonexercisers and exercisers in
energy intake, calcium intake and blood lipid levels. The strength or frequency of exercise may not be adequate to modify lipid
profiles in premenopausal women with normal lipid level. Although we found no significant difference in blood lipid levels, this
result does not imply there are no benefits of exercise subjects. There were no significant correlations between age or weight with
blood fipids in regular exercise group, while there were significant positive correlations between age or weight with blood lipids in
non-regular exercise group. The levels of serum cholesterol, and triglyceride, blood pressure and atherogenic index increased with
age in nonexercise women. Especially, atherogenic index was lower in regular exercise group than that in nonexercise group. The
blood pressure in nonexercise group was significantly higher than that in regular exercise group. There was a highly significant
negative correlation between calcium intake and blood pressure in nonexercise women. The results suggest that increased habitual
physical activity and calcium intake may have desirable effects on serum lipid levels and blood pressure in premenopausal women.
{Korean J Nutrition 34(1) : 62~68, 2001)
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40.3 £ 8349, 25T vy FF AT AF
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BT E ZA5E o &5 n5E 747he RBW
= 112.7 £ 12.8%9 109.7 + 13.1%2M £57T2 Av|§

Table 1. Descriptive characteristics of exercise and nonexercise gr-
oup

Variable Exercise(N = 29) Nonexercise(N = 45) P
Agelyn) 411 £ 81" 403 + 83 N§?
Weight(kg) 585 + 7.6 558 + 6.8 NS
Heighticm) 157.3 £ 5.1 156.6 + 4.3 NS
BMlikg/m?)? 234+ 26 228+ 26 NS
RBW(%)" 1127 £ 128 109.7 + 13.1 NS
1) Mean * SD

2) NS: Not significant difference between two groups at p < 0.05
by t-test

3) BMI: Body Mass index(weight(kg)/heightim®)

4) RBW(Relative Body Weight): (weight(kg)/ heightlcm}- 100 x 0.
9] x 100
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U dokadE 91.7% 508 AFEn ok 4 ¢
Uxgh Qgs HASE 5T B Eutel FeHed
atele Yoich 4 Aufge Fdtd v EFLTe) 7
z} 2,125kcal9} 1,958kcal 24 F Tl 249l Aol&
Ao, 49 By B AARE oA 26|FE v
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< Ut

3. 2550 Y NA N EHN O A= T

5] 8% A A v GBS dokr7] ity 1F
o 38 ol4t, 18] ATl 30% ol A %3 A 674
4 olde] $E& At le A8 A 25T e
= e, o] Aol FAd ¥ &% F
SEXE T 7H(24.1%), =7 2H(6.9%), oloj=y 51
(17.2%) . A1) 88(27.6%) )3l go] TH(24.1%) 1%
o} $EFR gy 5 TS FA4AY, HDL-
Fd~8E, LDL-Z2H 288 F5& Hasisls J &%

T3} e -FT Atolol 9] A Abol= YIStk (Table 3).

Table 2. Daily nutrient and energy intake and energy expenditure of exercise and nonexercise groups

Variable Exercise(N = 29) % RDA" Nonexercise(N = 45) % RDA P
Proteinig) 695 + 173 126.4 632 + 177 114.9 NS
Fat{g) 432 + 164 NA? 422 + 175 NA NS
Carbohydrate(g) 3135 + 72 NA 275 + 46.5 NA NS
Vitamin A(R.E} 1061 + 375 151.6 1086 + 342 155.1 NS
Vitamin B.(mg) 1.08 + 032 108.0 097 £ 0.5 97.0 NS
Vitamin B,{mg) 1.09 £+ 038 90.8 1.06 £  0.28 88.3 NS
Niacine{mg) 182 = 3.28 140.0 161 £ 297 1239 NS
Vitamin C(mg) 1721 + 590 245.9 1491 + 305 213.0 NS
Iron{mg} 140 = 47 87.5 134 = 37 838 NS
Calcium(mg) 652.2 £ 185 912 6354 =+ 167 90.8 NS
Energy intake(kcal) 1921 + 537 96.1 1733 + 285 86.5 NS
Energy expendituretkcal) 2125 & 587 NA 1958 4 524 NA NS
PAEE{kcal) 1022+ 352 NA N9 + 254 NA NS

1) RDA: Recommended Dietary Allowances for Korean female, 2000
3) NS: Not significant difference between two:gfoups at p < 0.05 by t-test

2) NA: Not applicable
4) PAEE: Physical activity energy expenditure



Table 3. Comparison of biochemical characteristics between exer-
cise and nonexercise groups

. nexer
Variable (Exe:ruzsg) N(ON e= 4?;‘5
SBP(mmHg)” 1142 + 187 1230 + 113 *
DBP(mmHg)” 714 +£177 772 £104 NS
Triglyceride(mg/dl} 1121 + 482 1185 + 635 NS
Total cholesterolimg/dl)  182.1 + 264 1747 + 327 NS
HDL-cholesterolimg/dl) 443 + 8.1 41.5 £ 104 NS
LDL-cholesterolimg/dly 1153 + 236 1005 =+ 286 NS
Atherogenic index” 325+ 1.0 346 % 148 NS
LDUHDL® 260+ 078 264 £ 083 NS
TChol/HDL™ 411 £ 112 421+ 1.3 NS

1) SBP: Systolic blood pressure

2) DBP: Diastolic blood pressure

3) *: There is significant difference between two groups at p < 0.
05 by ttest

4) N§: Not significant difference betwsen two groups at p < .05
byttest

5) Atherogenic index = (Total cholesterol-HDL-cholesterol)/HDE.-
cholesterol

6) LDL/HDL: LDL-cholesteral/HDL-cholesterol ratio

73 TCholHDL: Total-cholesterol/HDL-cholesterol ratio
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g% AL UEAT . B oHAn
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2mmHgqt wtol= nEe} el 17%. S 8A A32d gl
6%\t 2 g AP FA® o3P o] QoA f-9H
o]A] ggton} 5] vlEEFel vl& SmmHgH 2%t
o} webA Esle] i AOd o] Azl glowz
TEE Yol 73 JEE vH A A4l A FeiE
of 3 &1 g+ dUth
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5 M 377 FEEE o s Sk ot ¥
F ZazHER SHAA sHEe| felsA Hidia
Hugng w3 A7 70e] A7z AHFE0 A 4o
9] 0.1%. 0.53%. 1.3%9 Z#E 78 5570 AA5PS
o Zhg gH o] SUHl wet 83 2440 FYAHE
ghigo] At

2 A7 tAES 2 AR wet 4707 Yo
7 A A3 &9 25%(213~515me/d)=+ 713
=2 48 25%(735~1104mg/d)=7rel 855 A 23 ¢4
7] B4 olr] ke v A5 2T {93<1 Aol
7} @ cHTable 4). My E AHEEE uAEZE
o|Au AFH2HEEFTOE FEF Ao, Tu AF
FS A ARG 257 FH2 3R &19E Aol ¥
5 A 4 2E7 Jebd i 38350 A FE
Al 242 AT 20% 5L 25% TELR RFo 4
#HAZ A FEe gt FAALL R A
Zags 43 F 59 Aot gz BaPdgh ¥ £ A
T oAb 2 EFY A4 oin dEgHos LS
A A DA AAE 2wl 2olA] ggoen
9 25%7] Ho e 4TS 8% 60%(414mg/
d) FFola, A9 25%79] BT du AT AFH
9] 130% (910mg/d) el A=k, F 27l 2 v
w3E of Zpe)7t glojA AAF Aate] e 44
59 20-25% ¢& g AF A 95 A2 == A
oj7} flRthks BIet® dXgivtn v v H4
o]3 2] oJAdol A 678Y F9F T BF(Calcium carbon-
ate, 500mg/d)A 3 F Fd2HE0] 11.2mg/dl9] 7

Table 4. The effects on blood lipid levels and blood pressure by
the Ca intake level

Ca intake Lower 25% Upper 25% P
Ca intake(mg/d) 414  +84 910 =94 *
Agelyr) 394 +103 427 = 86 N§”
Weight(kg) 554 + 70 567 + 7.0 NS
Total cholesterolimg/dl) 1748 +31.1 1799 + 291 NS
Triglyceride(mg/dl) 1212 +659 1109 +553 NS
HDL-Cholesterol{mg/d!) 405 +113 439 £+ 81 NS$
LOL-Cholesterolimg/dl) 1101 309 1149 4:-27.2 NS
Atherogenic index” 364 + 1.7 327+ 12 NS
SBP{mmHpg) 1153 +£13.5 1151 £142 NS
DBP{immHg) 706 + 65 690 £ 42 NS

1) *: Significant difference between two groups at p < 0.05 by t-
t2‘3)'511'5: Not significant difference between two groups at p < 0.05
by t-test

3) Atherogenic index = Total cholesterol-HDLchelesterol/HDLcho-
lesterol

2 F3E RATGT LR P B ATNAE $ei30)n
© gou gl AdedHT Bt HAEA
F7F W3kt (Table 4).

i, g WA T mebd 5] 9 olghy] Eghe v
gk Az} oA Ael7t AU THTable 4). 77 o] Fe)
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mg/d)& S del & et et o= gl By
Sl ® B g APl Bl e 5T7mg/d, 25+
604mg/d=A B dyddate] S5ed ueeee] g
Zhr A3 652me/d T 634mg/d7 YL, 57 8
ke 121mmHgel A 130mmHge] MY = H]slan).

5 2FM HRFZUIN Y MLES YA

LFTH HIEET W BF AWEES o) WeE
o) FBPAS Yo} B 23} wISFRAM = At AT
of F1A5E WY ¥F FEASHEIH FAAY 2
LDL-29 26183 f21590 Fo A4S Bz, o
o] ZAR4E HDL-ZUAHESE/} Aol 1
dE BEHAT BEFE BUAAASA RelHoR @

obA] g4}l dEiiFT B Ao A3AE] A%
7} 3-8 & 4 YA+ Table 5).

e, FETME A ATl FETE EE F
Fe2HE 2 FAAAE FolH F7h gk, AFel
57155 HDL-ZH2H 25 594 29 4aaA1
el £50] 7 M2 dF AA9 F7HE @3l
o BoATHTable 6). 12 AFH7le] vl A4
Aol HEEE FFA s B3, agn $ErelA
= ZEAFL FUASAT Aboldl fejst gatado] gt




Table 5. Pearson comelation coefficients among in nonexercise group

RABR$EE

34(1) : 62~68, 2001 /67

Age Weight SBP napP TC TG HDL LDL Ath
Weight 0.34*

SBP 0.67* 0.46%*

DBP 0.64* 0.53*** 0.79**

TC 0.38* 0.57% 0.30* 0.38*

TG 0.44** 0.43%* 0.37* 0.37* 0.46**

HDL -0.30* -0.20 -0.02 -0.01 0.12 -0.41%

LOL 0.35* 0.48** {.25* 0.28* 0.92%*+* (.22 -0.02

Ath 0.57%** 0.43* 017 0.26* .52+ = 0. 72%%* — Q.70+ Q.54+
Ca -0.03 -0.14 -0.02 -0.07 -0.07 -0.21 0.21 -0.05
«:p <005  #p <0001, o p < 0.0001: significantly correlated by Pearson's correlation

Table 6. Pearson correlation coefficients among variables in exercise group

Age Weight SBP DBP TC TG HDL LDL Ath

Weight -0.01

SBP 0.34% ~0.24

DBP 0.32* -0.11 0.82***

TC 0.31 016 0.39 0.34

TG 0.29 0.17 0.18 0.15 0.60*

HDL 0.16 -0.58* 0.14 0.10 -0.07 -0.22

LDL 0.25 0.31 032 0.28 0.971%% 0.35 -0.33

Ath 0.13 0.53* 0.09 0.08 0.67** 0.56* - 0.78** 0.79***

Ca 0.03 0.31 -0.31 -0.33 0.01 0.26 -0.10 -0.05 -0.10
«: p < 0.05, +: p < 0.001, %2 p < 0.0001: significantly correlated by Pearson's correlation

=d, ols &% 2 RE T HY FEAM B F
AFo] v = gl g7 2k AMLIA oI H FFTel
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A& d BlEFTNA e 4% Folel e st
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Azt B3 A AQ4dS e 7Y 55w
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W ooloz = FHA 25 RN w473 A
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Adle 5 AR w27 vy yho} o] AoiA] 74
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