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Comparison of the Blood Lipids, Insulin and Nutrients
Intake by Fat Distribution of Obese Male in Korea
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"ABSTRACT

This study was intended to figure out the differences of the blood lipids, insulin and
nutrients intake by fat distribution among the obese young male in Korea. Twenty-eight male
college students participated in this study, whose to find out body fat distributions were
classified on the basis of Waist/hip ratio WHR) into three groups-upper body type(UBTM),
intermediate body type(IBTM) and lower body type(LBTM). To conduct this study, anthro-
pometric measurements, blood pressure, serum lipids and insulin levels, and daily nutrients
intake were analized. The results are as follows : The three body type groups showed signi-
ficant differences each other in waist circumference(p<0.05), WTR(p<0.001) and body fat
percentage(p <0.05). Also they showed significant difference each other in the daily carbohy-
drates, calcium and Vt. A intake(p <0.05), and showed the differences of calories construction
in the daily energy intake. But they did not show significant differences in the blood pressure,
serum lipids and insulin levles. From the above results, we could concluded that the body fat
distribution in obese the young men could affect nutrients intake pattern. (Korean J Nutrition
31(1) : 72~79, 1998) -

KEY WORDS : obesc - fat distribution - blood lipids & insulin - daily nutrients intake.
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Table 1. Anthropometric characteristics of subjects grouped by body fat distribution(n=28)

Variables UBTM" IBTM? LBTM* P-values

Number 10 9 9

Agelyn 21.70+0.94 23.00+0.79 20.89+0.75 NS
Height(cm) 170.55+1.87 17236+1.44 174144184 NS
Body weight(kg) 84.70+3.51 83.90+3.49 79.8412.06 NS
BMi(kg/m?)* 29.18+1.12 28.1740.93 26.30+0.39 NS
Waist(cm) 95.62+2.85° 89.21+1.82° 85.64+1.33" - *
Hip(cm) 104.74£2.09 104.22+1.94 105.04+1.35 NS
Thigh(cm) 63.95+1.68 62.761+1.28 62.50+1.13 NS
Waisthip girth ratio 0.91+0.01° 0.86+0.01 0.81+0.01° e
Waist/thigh girth ratio 1.49+0.02° 1.41£0.01° 1.374+0.02° ax
% of body fat 27.01+1.78° 2584+1.19° 24.90+1.27° *
Lean body mass(kg} 61.34+1.46 60.47+2.54 59.93+1.60 NS

NS : not significant, *p<0.05, ***p<0.001

abc : The same superscript letters in the same row are not significantly different by Ducan’s multiple range test

1) Upper body type(WHR : 0.874 - 0.982)

2) Intermediate body type(WHR : 0.844 - 0.867)
3) Lower body type(WHR : 0.792 - 0.839)"

4) Body mass index



L REERS A ) 7279,1998/75

Table 2. Blood pressure, serum lipids and insulin level of subjects grouped by body fat distributionin=28) .

Variables uBTW" IBTW? LBTW?
SBP(mmHg)* 136.30+ 5.19 129.77+ 2.01 137.77+ 3.91
DBP(mmHg)” 83.80+ 2.90 86.55+ 3.48 90.55+ 6.52
CHOL(mg/dl)® 208.81+£13.70 209.97 +£16.93 202.41+13.52
TG(mg/d))” 128.91£16.43 96.84+14.97 133.96+12.15
HDL-C(mg/dI)® 65.18+ 4.47 52.44% 5.32 52.56+ 3,22
LDL-C(mg/d))” 119.80+15.38 138.15+£17.61 123.05+11.57
Insulin(@U/ml) 8.64+ 1.13 8.32+ 1.88 7.39+ 1.01

All values were not significant at p<0.05
1) Upper body type(WHR : 0.874 — 0.982)
3) Lower body type(WHR : 0.792 - 0.839)
5) Diastolic blood pressure

7) Triglyceride

2) Intermediate body type(WHR : 0.844 — 0.867)
4) Systolic blood pressure

6) Total cholesterol

8) HDL-cholesterol

9) LDL-cholesterol
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Table 3. The average daily nutrients intake of subjects grouped by body fat distribution(n=28)

Nutrients UBTW" IBTW? LBTW? P-value
Energy(Kcal) 225045+ 80.77 2334.10+89.94 2211.58+80.77 NS
Protein(g) 6499+ 3.28 8049+ 4.99 79.86+ 6.35 NS
Carbohydrates(g) 401.12+114.89° 377.17+66.23" 354.36+31.84° *
Fat(g) 4289+ 241 5593+ 4.23 5274+ 476 NS
Calcium(mg) 687.58+ 43.61° 724.45+26.87° 759.16+38.92° *
Iron(mg) 18.73+ 4.81 1637+ 1.13 16.75+ 1.12 NS
VtAR.E) 654.65+ 48.17° 704.22+47.17° 714.39+37.03° *
Vt.B,(mg) 176+ 0.73 1.06+ 0.04 1.25+ 0.09 NS
Vt.B,(mg) 112+ 0.07 1.32+ 0.11 1.29+ 0.05 NS
Niacin(mg) 1668+ 0.88 18.00+ 0.80 2040+ 1.69 NS
Vt.C(mg) 4796+ 5.48 4288+ 3.23 4581+ 3.01 NS

NS : not significant, *p<0.05, ***p<0.001

abe : The same superscript letters in the same row are not significantly different by Ducan’s multiple range test

1) Upper body type(WHR : 0.874 — 0.982)
2) Intermediate body type(WHR : 0.844 - 0.867)
3) Lower body type(WHR : 0.792 - 0.839)



Table 4. The mean daily nutrients intake ratio of the sub-
jects by Recommended Dietary Allowances for
Korean (% of RDA)

Nutrients uBTW" IBTW? LBTW?
Energy(kcal) 90 93 88
Protein(g) 87 107 106
Calcium(mg) 98 103 108
Iron(mg) 156 136 139
Vt. A(R.E.) 94 101 102
Vt. Bi(mg) 135 82 104
Vt. By(mg) 70 83 81
Niacin(mg) 98 106 120
Vt. C(mg) } 87 78 82

1) Upper body type(WHR : 0.874 - 0.982)
2) Intermediate body type(WHR : 0.844 - 0.867)
3) Lower body type(WHR : 0.792 - 0.839)

Table 5. Calories construction of subjects grouped by
body fat distribution(n=28)

Nutrients uBTW" IBTW? LBTW?
Energy(Kcal) 2250.45 2334.10 2211.54
Carbohydrates(%) 71 64 64
Fat(%) 17 22 22
Protein{%) 12 14 14

1) Upper body type(WHR : 0.874 - 0.982)
2) Intermediate body type(WHR : 0.844 - 0.867)
3) Lower body type(WHR : 0.792 - 0.839)

2 FZZohg siAFd wiste £A Yehsen &
FELAI oA AHshs 2, S, A g
65 :15: 200 wlsted BEel M7} o B2 A&
< 5 AU, FAF o AR oA FAulE
BRFET 2 Aol & BolA| FhTt.

A IF BFOA Ade oA} d3ulec] A5
ol vE b 52 A& & F e ol Hxd
Aol tidate] dFHH BEE AWML M9 B
&% B4A 599 A7AFE Hslo Al Lo
A AR vl&o] A2 F7RIL SIS € < ok

YE2AAG ZAe ol Tt B2 AolE B,
B A7 A8 HF3) =l ot B a7
g wivkzeld AxE BX Fejd] me} fojHes
& Aole UehliAlE ggtont, duiAe] F4uvt o
F e AP FFE PR AoE AlaH
o} ol ¥ A7 A Sl vls) B Fol 2 ¥
ThEelA B& B8 FFE vEkd e A

29 % A2

£ d7e Ad 209 <L o™o] H|wko] Ag) 20u)
e AeHn Jom 4Ade THA) B J

HRE RS S 31(1) 7279, 1998 /77

& d@ SN AZE 3 idke A3 o] ¥ FolA 4
AT} FAE tale] b vluke] AR EE Hejof
ojd FA} Ue7tE Gotrr] 98t ohgdt 2ol 4
A3tk ‘ ‘

Hlgk AQ1 Gl et 289 S thdo g AR X
A4 WHR(Waist/Hip girth ratio)$ o83l 4
AY, AL AFG oz EF/sta, AAH 597
g B9 giAleld 23 8ddo] E £ e EY, ¥
AW A4 Asd FEE ¥4 - vwalgen AA
W B Pl v} SR el ouf @ Holr}
A=7HeE vlwsldct Ao 8ok oga 2}

BAY, FWAYL AP HF WHRAS=
ZF 0.91, 0.863% 0.81°I1em Al &3 sElEd (p
<0.05), WTR(p<0.001), AA&g2](p<0.05)7F
Fod oz Ay 15N EA e

FAAAE 5 vmelde Al 25 K0 2ol
£ 19129 LDL-cholesterolAl= Al 18 2% A4
29 &3 vl 34T ¥ ded FE= A
2F7 ARl Aol (i A4 AH 3 vlw
dXie Al 253 2 743 vlgel glof NI
A A9 diz] A3 vl go| FHAFol s1A| Yol
vsla] EA vebdh £33 Al 2§ 254 Vt. B,
Vt. CEol &= F4A3F 5o vjg= A}

ol o] Aol FL AEZ] HUFS Yoz
2 Aol Ax X Peol we dg L ¥F
AR AQed TR /oA Aol YRR %t
oy, Al OF EFOAM dF 8F ARAR7} FaTl
Hjgle] #pol7t eS¢ & ANk dFA: &
ol glo] AR EE Fejo| we} xfo]F R v|vHE
o] Jgus L Atz TEaRe A BE Fe
o we} BqgsiA BelsoiAor & Aoz Yzdct
a2 B FE 294 4] S8 o B o
AE A, F e A5ty AP 7R o]
ZAL ol 9@ B71H AL FadEloizof E A
2 Algg.

e o

Literature Cited

1) B SRl F2ALRTLA, 1997

2) BAALS R Sz L 34, 1993

3) RAAE P TR FEAR DA, 1994 B

1) Sz, wwEe] Wl g7 et 23(5) : 333336,
1990 : :

5) Bray GA. Complications of obesity. Annals -of Internal
Medicine 103 : 1052-1062, 1985 = -

6) Colditz GA. Economic costs of obesity. Am J Clin Nutr.



78/0) % F¥ F AR, Aed L I AHF

55 : 503s-507s, 1992
7) Sjostrom LV. Morbidity of severely obese subjects. Am J
Clin Nutr 55 : 508s-515s, 1992
8) ol &t |3} AL A% FFY S 2305) : 341-
346, 1990
9) sz, Aot B AP Ay A FFY ST
2] 23(3) : 197-207, 1990
10) o)l &l @=ale] AQE Fabe] Wil A7 o A ake
o oA A A E 33 FA Hed ¥, 13-26, 1993
11) Vague J. la differenciation sexuelle-facteur diterminant
des formes de I'obesite. In : Bjorntorp P.Hazards in sub-
groups of human obesity. European J Clin Invest 14 : 239-
247, 1984
12) Kissebah AH, Vydelingum N, Murray R, Evan DJ,
Harzd AJ, Kalkhoff RK Adams PW. Relation of body fat
distribution to metabolic complications of obesity. J Clin
Endocrinol Metab 54 : 254-267, 1982
13) Vague J. The degree of masculine differentiation of obesi-
ties : a fator determining predisposition to diabetes, ath-
erosclerosis, gout and uric calculous disease. Am J Clin
Nutr 4 : 20-34, 1956
14) Krotkiewski M, Bjorntorp P, Sjostrom L, Smith U. Impact
of obesity on metabolism in men and women : Impor-
tance of regional adipose tissue distribution. J Clin Invest
72 : 1150-1162, 1983
ol719 - Avlel - 2127 - 2. w[ALY AAHF %
E¥o| AR S2dF. FFYYFA 2403) 1 157-165,
1991
16) Lapidus L, Bengtssonn C, Carsson B, ed. Distribution of
adipose tissue and rist of cardiovascular disease and

15

=

death : A 12 year follow-up of participants in the popula-
tion study of women in Gothenburg. Sweden Br Med J
289 : 1257-1261, 1984

17) Larsson BK, Svardsud K, Welin L, ed. Abdominal adi-
pose tissue distribution, obesity and risk of cardiovascu-
lar disease and death : A 13 year follow up of patici-
pants in the study of men born in 1913. Br Med J 1401-
1404, 1984

18) qbeks - ol st AUAA A Al whEs} F3 9
Ylzjele] oA, g9 oFes) 2] 26(9) - 1071-1084, 1993

19) HE7) R4S 437 - oIHF - ol FF - 2AE -
7], g A3 AN dRelA AR F27}
dolabel wlX= A% d¢hyfeE]A] 3502) 1 167-176,
1988

20) 27 - o719 - Afeel - 3. FaAy AAGG
2 AAYRE A AF. FFY YA 234) : 257-
269, 1990

21) &A% - AA 9. AAue] FxPehe Fols} AAW &
%, 44 dedH} AAFE, AAEE, AddZd 71
=48}, §lrof of8t3] 2] 25(7) : 617-627, 1992

22) Charlotte M. Poleman & Nancy J. Peckenpaugh. Nutri-
tion(Essentials and Diet theraphy) 6th ed. 214, 1991

23) Whitney & Rolfes. Understanding nutrition. 6th ed. West
Publishing company. 255, 1993

24) Klotzsch SG, Mcnamara JR. Triglyceride measurements :
a review of methods and interferences. Clin Chem 36(9) :
1605-1613, 1990

25) Warnick GR, Benderson ], Alberts JJ. Dextran sulfate-Mg?*
precipitation procedure for quantitation of high-density-
lipoprotein cholesterol. Clin Chem 282 : 1379-1388, 1982

26) £ A<}, Triglyceride Kit(BC118) A}-8-5}]

27) Friedwald WT, Levy RI, Fredrickso DS. Estimation of the
concentration of low density lipoprotein cholesterol with-
out use of the preparation ultracentrifuge. Clin Chem 18 :
499-502, 1972

28) Turkington RW, Estkowski A, Link M. Secretion of in-
sulin or connecting peptide : a predictor of insulin depen-
dence of obese 'diabetics’. Arch Intern Med 142 : 1102-
1105, 1982

29) ¥4A. An ecological study of the health status and
dietary habits of korean women in menopause, Ph.D.
Dissertation, Tokyo University, The medical dept. 1982

30) 28 - A, 3L AL FA A% % 2IA 4
W o 19 246 FAE 9 BTGP 2806)

: 451-459, 1995

31) Eleanor Noss Whitney. Sharon Rady Rolfes. Undesta-
nding Nutrition. 6th ed. West Publishing Company. 257,
1993 ‘

32) Messerli FH. Cadiovascular Effects obesity and htper-
tension. Lancet 1 : 1165-1168, 1982

33) Borkan GA, Sparrow D, Wisniewski C, et al. Body wei-
ght and coronary heart disease risk : Patterns of risk fac-
tor change associated with long term weight change. Am
J Epidemiol 124;410-419, 1986

34) Berchtold P, Jorgens V, Finke C, et al. Epidemiology of
obesity and hypertension. Int J of Obesity 5 : 1-7, 1981

35) oledwl - A4 - F9E - A vne FI3 €D
AdD A% QAo A>A. sFF YA 1709) 1 784-
797, 1996

36) wtelg - 2FF - A9 - AAE 409 vt F=
A 8. 7}3 9] 818 2] 13(4) : 344-353, 1992

37) A A FHE - 27 AVA -0l - AYE - F
Aol ud - A4 - AL - wsE A A

AQelNe] Ad 2 A3y YA J4A. ey

8}.3] 2] 50(2) : 159-171, 1996

EA - 0] - AYF - wy A BERE) B AA

HEE 9 ¥4 A4 = AT A7 FFIYYIA

26(2) : 164-173, 1993

39) Linfos EW, Feussner Jr, Blessing CL, et al. Spurious Hy-
pertension in the Obese patient : Effect of Sphygmoma-

38

=



nometer cuff size on prevalence of Hypertension Obese
patient. Arch Intern Med 144 : 1482, 1984

40) Krombout D. Body weight, diet, and serum cholesterol
in 871 middle aged men during 10 years of follow-up
(the Zutphen study). Am J Clin Nutr 38 : 591-598, 1983

41) Sedgwick AW, Davidson AH, Taplin RE, et al. Relation-
ship between weight change and change in blood pres-
sure and serum lipids in men and women. Int J Obes 8 :
343-353, 1984

42) Noppa H. Body weight change in relation to incidence
of ischemic heart disease and change in risk factors for
ischemic heart disease. Am J Epidemiol 111 : 693-704, 1980

43) o]X7] - 71wl - -olale]. Aol we} A Fo]
dF A wH & G 779557 158) : 511-523,
1994 -

44) Kannel WB, Gordon T. Physiological and medical con-
comitants of obesity in America. Washington, D.C. NIH
Publication. 125-163, 1979

45) Zwiauer K, Widhalm K, Kerbl B. Relationship between
body fat distribution and blood lipids in obese adolesc-
ents. Int J Obes 14(3) : 271-227, 1990

46) Bagdade JD, Bierman EL, Porte D. The significance of

44

WE YRR A 310) : 72-79,°1998 /79

basal insulin levels in the evaluation of ‘the insulin
response to glucose in diabetic and non-diabetic subjects.
J Clin Invest 46 : 1549-1557, 1967

47) Haffner SM, Dunn JF, Katz MS. Relationship of sex hor-
mone-binding globulin to lipid, lipoprotein, glicose and
insulin concentrations in postmenopausal women. Meta-
bolism 41 : 278 -284, 1992

48) 7. g A TG A Fud 16Q2):
93-98, 1992

49) Reaven GM. Role of insulin resistance in human disease.
Diabeties 37 : 1595-1607, 1988

50) gFFedoFats]. &= JFAFLA 6 2 AA), 199

51) A% REASY Ad AN o9} i 414
9 aulge] B@ 24 AT FFYFFIA 230Q) : 219-
224, 1994 ’

52) A&7, AAGAY AAY FEAH} A, d€d
g, odoka AR TN, FFYFFHA 2811
: 1056-1064, 1995

53) B4l - AYF - AAW. A d &5 AT S
215 AR e A B dF. #FY
oF8}3] 2] 24(2) : 104-113, 1991



