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Relationship of Body Fat Percent with

Serum Lipid Level and Blood Pressure in Adults

Seock-Whan Lee, Tae-Yoon Hwang, Chang-Yoon Kim

Department of Preventive Medicine and Public Health
College of Medicine, Yeungnam University

This study was conducted to clarify the relationship of body fat percent with serum lipid level
and blood pressure in adults. The study subjects were 472 men and 189 women who visited
Multiphasic Health Screening Center of Yeungnam University Hospital in Taegu from May 20 to
September 30, 1994. The relationship of serum lipid and blood pressure with BMI, Katsura
index, atherogenic index, which calculated from the health screening data and body fat percent
measured by impedance fat meter(model SIF-819) were analyzed.

Three groups were classified as Group 1 (men : body fat percent > 20, women : body fat
percent > 25), Group [ (men : 15 < body fat percent{ 20, women : 20 < body fat percent{
25), Group [l (men : body fat percent { 15, women : body fat percent < 20). In this study, Group

I accounted for 3.2% in men, 3.7% in women.

Weight was significantly different among three groups in both sexes(p<0.01) and height was
not significantly different among three groups. In men, serum total cholesterol, triglyceride, high
density lipoprotein, low density lipoprotein, atherogenic index were significantly different(p <0.
01). In women, serum total cholesterol and low density lipoprotein were significantly different(p
<0.05) but there was no differences in triglyceride and high density lipoprotein among three

groups. BMI and Katsura index were significantly different among three groups in both sexes(p

<0.01).
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In men, body fat percent was positively correlated with weight, BMI, Katsura index, total
cholesterol, triglyceride, low density lipoprotein, atherogenic index and systolic and diastolic
blood pressures, and negatively correlated with high density lipoprotein. In women, body fat
percent was positively correlated with age, height, weight, BMI, Katsura index, total cholesterol,
triglyceride, low density lipoprotein and atherogenic index, and negatively correlated with high
density lipoprotein. But there was no significant correlation between body fat percent and blood
pressure in women.

In multiple regression analysis for total cholesterol, fat percent, age and BMI were significant
independent variables in men(p <0.05, R°=0.1286), and body fat percent and age in women(p <0.
05, R*=0.3399). In case of LDL/HDL ratio, only BMI was a significant independent variable in
men(p <0.01, R’=0.0954), and body fat percent, age and BMI in women(p <0.05, R’=0.3164).

In multiple regression analysis, age, low density lipoprotein and total cholesterol . were
significant independent variables on systolic blood pressure in men(p <0.05, R’=0.1297), age
and total cholesterol in women(p <0.05, R’=0.1705). On diastolic blood pressure, only age was a
significantly independent variable in men(p <0.01, R’=0.0972) and women(p <0.01, R*<0.1218).

From thé result of this study, it could concluded that body fat percent was significantly
associated with other obesity indices and serum lipid, but had no significant association with
blood pressure. To establish the relationship of body fat percent with blood pressure, further
study which consider other variables that may have an effect on blood pressure should be

performed.
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Table 1. Age distribution of subjects by groups classified on body fat percent

Group | (n=22)

Group 1 (n=347)

Group [I(n=292) Total(n=661)

Sex/Age
No. (%) No. (%) No. (%) No. (%)
Male
<29 0( 0.0) 16(53.3) 14(46.7) 30(100.0)
30 ~39 6( 6.9) 52(59.8) 29(33.3) 87(100.0)
40 ~49 5( 2.0) 129(51.8)- 115(46.2) 249(100.0)
50 ~ 59 3( 3.8) 54(68.4) 22(27.8) 79(100.0)
> 60 1( 3.7) 16(59.3) 10(37.0) - 27(100.0)
Total 15( 3.2) 267(56.5) 190(40.3) 472(100.0)
Female 1( 3.9) 9(26.5) 24(70.6) 34(100.0)
=2 0( 0.0) 13(52.0) 12(48.0) 25(100.0)
30~ 39
010 2(3.5) 29(50.9) 26(45.6) 57(100.0)
059 3( 4.8) 24(38.1) 36(57.1) 63(100.0)
> 60 1(10.0) 5(50.0) 4(40.0) 10(100.0)
Total 7 3.7) 80(42.3) 102(54.0) 189(100.0)
Male FeMale

Group 1 :fat percent = 20
Group 1 : 15 < fat percent < 20
Group I : fat percent < 15

Group | : fat percent > 25
Group 1 :20 < fat percent < 25
Group III : fat percent < 20
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Table 2. Mean values of Ht, Wt, BMI, KI, TCHO. TG. HOL, LDL, Al. SBP. DBP by groups classified on body

fat percent in male

Variable Group 1| Group 1[I Group 1l p-value
Ht 1683+ 9.8 1689+ 56 1688 + 5.3 0.861
Wt 765+ 96 69.7+ 83 623+ 69 0.000
BMI 270+ 28 244+ 25 219+ 23 0.0060
KI 1257+ 159 - 1099+ 29.0 1009+ 11.4 0.000
TCHO 190.1 + 29.2 181.8 & 30.7 168.0 + 28.5 0.000
TG 187.6 == 87.9 161.9 + 100.6 115.9 £ 65.8 0.000
HDL 361+ 7.7 395+ 89 44.5 + 25.0 0.005
LDL 116.5 £ 29.1 1099+ 29.0 1004 + 34.1 0.003
Al 44+ 1.2 38+ 14 31+ 1.1 0.000
SBP 1133 + 154 1173+ 136 113.6 = 11.9 0.010
DBP 753+ 83 769+ 95 743+ 8.2 0.008

Ht : Height(cn)

Wt : Weight(kg)

BMI : Body mass index
KI : Katsura index

HDL : High density lipoprotein(ug/dl)
LDL : Low density lipoprotein(mg/di )

Values are mean + SD.

TCHO : Total cholesterol(ng/dl )
TG : Triglyceride(ng/dl )
Al : Atherogenic index

SBP : Systolic blood pressure(mmHg).
DBP : Diastolic blood pressure(mmHg).
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Table 3. Mean values of Ht, Wt, BMI, KI, TCHO, TG, HDL, LDL, Al, SBP, DBP by groups classified on body

fat percent in female

- Variable Group | Group 1 Group 1l p-value
Ht 1535+ 3.8 1555+ 5.2 1566+ 54 0.158
Wi 628+ 9.6 591+ 6.1 521+ 6.6 0.000
BMI 279+ 33 249+ 3.1 214+ 2.7 0.000
KI 130.3 + 143 1192+ 154 102.8 + 14.0 0.000
TCHO 202.6 £ 444 181.6 = 29.6 167.5 + 342 0.014
TG 143.7 £ 61.9 107.4 + 56.1 93.2 £ 59.0 0.383
HDL 460+ 6.0 457+ 9.5 492+ 119 0.093
LDL 127.8 &+ 48.0 1144 + 25.6 99.6 + 29.3 0.001
Al 35+ 1.0 31+ 09 26+ 12 0.002
SBP . 107.1 £ 5.0 116.1 + 15.1 115.6 £ 16.4 0.346
DBP . 700538 75.1 % 103 74.7 £ 10.7 0.460

Ht : Height(cm)

Wit : Weight(kg)

BMI : Body mass index

KI : Katsura index

HDL : High density lipoprotein(ng/d!)
LDL : Low density lipoprotein(mg/dl)

Values are mean & SD.

TCHO : Total cholesterol(mg/dl)

TG : Triglyceride(mg/d! )

Al : Atherogenic index

SBP : Systolic blood pressure(mmHg).
DBP : Diastolic blood pressure(mmHg).
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Table 4. Correlation coefficient between anthropometric variables,

obesity index, serum lipids, Al, fat percent and blood pressure in male

Variable Age Ht Wit BMI KI TCHO TG HDL LDL Al FAT(%) SBP
Ht -0.2220 **
Wit -0.1119 0.4171 "
BMI 0.1073  -0.1082 " 0.8559 "*
Kl 0.1317 " -02375"" 07785 0.9903 **
TCHO 02316 ** -0.1068*  0.1950** 0.2735*" 0.2780""
TG 0.1666 ** - 0.0313 0.2895 **  0.3333°* 0.3285*" 03769 "
HDL 0.0460  -0.0082 -0.1688" -0.1764 " —0.1712*° 0.0149 -0.2250 **
LDL 0.1031* -0.0811" 0.1159** 01710 ** 0.1753* 0.7449** -0.0861* -0.4102**
Al 0.1117 % -00162 03469 **  03851°* 03773*" 05809 05576 ** -0.5053°* 0.5223°"
FAT(%) 00345  -0.0510 04612  0.5334°*  0.5304* 02355 02610 -0.1018*  0.1339* 0.2793 **
SBP 0.2873** -0.1117*" 0.0985°" 0.1726°* 0.1816*" 0.1308*" 0.1864 ** 0.0745 —0.0218 0.0615 ** 01523
DBP 0.2357 " -0.0282 0.1387**  0.1696 ** 0.1689** 0.1460 ** 0.1784 **  0.0483 0.0120 0.0921 *= 0.1422**  0.7930 **
+ p<0.05
»+ p<0.01
Table 5. Correlation coefficient between anthropometric variables, obesity index, serum lipids, Al, fat percent and blood pressure in female
Variable Age Ht Wt BMI KI TCHO TG HDL LDL Al FAT(%) SBP
Ht -05113 **
Wit 0.2141**  0.1331* .
BMI 0.4309 ** -0.3384 "*  (.8859 **
Kl 0.4848 ** -0.4897 **  0.7946 **  0.9850 **
TCHO 0.5273*" -03113°" 02998 ** 0.4238 " 0.4478*
TG 0.4494 ** -0.2873 "  0.2434** 0.3585*" 0.3784*" 0.4232°"
HDL -0.1467*  0.1028 ~0.2323 ** -0.2651 ** -0.2586*" 0.0999 -0.426 **
LDL 0.4756 ** —0.2780 ** 03298 ** 0.4372** 0.4543*" 09330 "% 0.2370 ** —0.0897
Al 04839  -02977* 03778*c 04910 ** 0.5037* 0.6085°" 0.6357 ' -0.6798 ** 0.6897 *°
FAT(%) 0.1449° -01422"  05652°* 0.6039"" 05832°" 0.3017'" 02045°" -02263°° 03451 0.3475°"
SBP 03743 -0.2601*"  0.0750 0.1891 **  0.2204*" 02306 ** 0.2102** 00516 -0.1601" 0.1288° -0.0011
DBP 03216 ** -0.2183** 0.0513 0.1464 *  0.1725 02115 **  0.1969 **  0.0155 0.1569*  0.1301* -0.0117 0.8388 **
. p<0.05

+»p<0.01
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Table 6. Multiple regression anaysis of TCHO by
age, BMI and fat percent in male

Variable Regression Standard eror of t-value p-value

coefficient coefficient
FAT(%)  1,4893 0.5766 2.583 0.0101
Age 0.7354 0.1538 4782 0.0000
BMI 1.9698 0.5585 3.527 0.0005
Constant  74.4636 12.6370 5.893  0.0000
R*=0.1286

Table 7. Multiple regression anaysis of TCHO by
age, BMI and fat percent in female

Variable Regression Standard eror of t-value p-value

coefficient coefficient
FAT(%)  1.7847 0.8870 2,012 0.0457
Age 1.2291 0.1852 6.635 0.0000
BMI 1.4442 0.8602 1.679 0.0949
Constant  52.8766 15.9234 3321 0.0011
R*=0.3399

Table 8. Multiple regression anaysis of LDL/HDL by
age, BMI and fat percent in male

Table 9. Multiple regression anaysis of LDL/HDL by
age, BMI and fat percent in female

Variable Regression Standard error of t-value p-value
coefficient  coefficient

FAT(%) 0.0512 0.0231 2213 0.0281
Age 0.0226 0.0048 4679 0.0000
BMI 0.0625 0.0224 2.785 0.0059

Constant  — 1.0611 0.4154 —2.554 0.0114

Variable Regression Standard error of t-value p-value

coefficient coefficient
FAT(%)  0.0271 0.0192 1.405 0.1606
Age 0.0039 0.0051 0.759 0.4484
BMI 0.0924 0.0186 4.944  0.0000
Constant  0.0003 0.4228 0.001 0.9993
R?=0.0954

R’=0.3164
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Table 10. Multiple regression anaysis of systolic
blood pressure by age, serum lipids,
fat percent and BMI in male

Variable Regression Standard error of t-value p-value

coefficient coefficient

BMI 0.3989 0.2494 1.599 0.1104
Age 0.3849 0.0681 5.650 0.0000
LDL ~0.0866 0.0339 -2551 0.0110
TCHO 0.0778 0.0337 2065 0.0395
TG 0.0012 0.0088 0.135 0.8927
FAT(%) 0.3923 0.2505 1.566 0.1180
constant  78.4295 6.1055 12.846  0.0000
R*=0.1297
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Table 11. Multiple regression anaysis of diastolic
blood pressure by age, serum lipids,
fat percent and BMI in male

Variable Regression Standard error of t-value p-value

coefficient coefficient
BMI 0.2814 0.1756 1.602  0.1097
Age 0.2072 0.0479 4.320  0.0000
LDL -0.0447 0.0239 - 1.871 0.0620
TCHO 0.0499 0.0265 1.881  0.0606
TG 0.0023 0.0062 0.369 0.7121
FAT(%) 0.2147 0.1763 1.217 0.2241
constant  92.2674 4.2988 12.159  0.0000
=0.0972

Table 12. Multiple regression anaysis of systolic
blood pressure by age, serum lipids,
fat percent and BMI in female

Variable Regression Standard error of t-value p-value

coefficient coefficient

BMI 0.5954 0.4613 1.291 0.1984
Age 0.4082 0.1118 3.651 0.0003
LDL -0.2310 0.1191 -1.940 0.0540
TCHO 0.2187 0.1087 2.013  0.0456
TG -0.0140 0.0248 -0.564 0.5737
FAT(%) —0.5568 0.4754 -1.171 0.2430
constant  83.1419 11.1428 7.461 0.0000
R*=0.1705

Table 13. Multiple regression anaysis of diastolic
blood pressure by age, Serum lipids,
fat percent and BMI in female

Variable Regression Standard error of t-value p-value

coefficient coefficient
BM1 0.2328 0.3158 0.737 0.4618
Age 0.2223 0.0765 2.904 0.0041
LDL —0.0868 0.0815 -1.065 0.2882
TCHO 0.0932 0.0744 1.253 0.2119
TG 0.0008 0.0169 0.050 0.9599
FAT(%) —0.3616 0.3254 -1.111 0.2680
constant  59.8437 7.6286 7.845  0.0000
=0.1218
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