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A Clinical Properties on Nutrients Intake, Anthropometric
Measurement and Serum Contents of Diabetic Subjects
by Body Fat Distribution in Ansung District

Sook-Nyung Rho' and Hee-Sook Ko
Dept. of Food and Nutrition, Chung—Ang University, Ansung 456-756, Korea

Abstract

This study was carried out to investigate the clinical characteristics of 78 diabetics by body fat
distribution pattern. [t was based on the survey of nutritional status, anthropometric measurements
and serum components of the patients. The results were as follows: the average ages of male and
female subjects were 57.1, and that of female subjects was 58.9, respectively. The average diabetic
durations of male and female subjects were 4.8 and 5.9 years, respectively. In male, the ratio of
upper body obese subjects was 62.5% and that lower body obese subjects was 37.5%, while those
of lemale were 69.4% and 30.6%, respectively. In nutrient intake state, there was no significant
difference between male and female subjects, but calory intake of upper body obese subjects was
tend to be higher in both male and female subjects. Among the three major nutrients/calory ratio,
protein/calory ratio was significantly lower in the male upper body obese subjects than in Lhe male
lower body obese subjects. Since weight, circumference of arm and waist, waist hip ratiolWHR)
of both male and female subjects, body muscle mass{BMM) of male subjects and body mass index
(BMI) of female subjects were significantly higher in upper body obese group, upper body obese
subjects represented more fat than lower body obese subjects. In male subjects, hemoglobin(Hb),
A/G of upper body obese subjects were lower than the standard value, but there was no significant
difference in the serun components between two subjects. In Temale subjects, Hb and A/G of lower
body obese subjects were lower than those of the normal subjects, but Hb and Ht of upper body obese
subjects were significantly higher than those of the lower body obese subjects.
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Table 1. General characteristics of subjects N(%s)

Ttem Male Female

No schooling 2083 13(36.1)

Elementary school or literacy 100417 20(55.6)

Education level Middle scheoal 5(20.8) 1 2.8

High school 6(25.0) 2( 5.6)

College or above 10 4.2) 0( 0.0

Total 2401007 36(100)

Agriculture a(33.3 12(33.3)

Production worker 4(18.7) 1( 2.8)

Sales 0 00) 2( 5.6)

Johb Clerical worker 4018.7) 0( 0.0

Special worker oM 1{ 2.8

The others Of 0.0) 10{27.8)

Out of job 8(33.3) 10(27.3)

Total 24100} 35(100)

30 below 8333) 21(58.3)

. 3160 4187 6(16.7)

[ombly Iocome 61-90 7(292) 5(13.9)

i 91~1,20 2( 2.3 3 83)

1.21 abave 3(12.5) 1{ 2.8

Total 240100 36(100)

1 below 5U20.8) 13(35.1)

X i . 1~2 below 2083 10(27.8)

?Yg%‘élgwfoorﬁd CAPEnSEs 2~3 below 5(20.8) A013.1)

' 3~4 below B(25.00 7(18.4)

4  abave 6(25.0) 2( 5.6}

Total 240100) 360100)

o, ZA AR 28 FRE S oldr) ¥ Tt
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oz, 157 A e e dalr) 347081 v RH(25%), 47kl
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& P27 8% )] HvH{Table 1).
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spAm e 2 gl ek AAMHEE A F) 2 WHR| 1)
2 g o AL d TRbel] whek WHRER A

Table 2. Subjects by body fat distribution(WHR)

N
Upper body Lower body Total
obese obese
Male 15(62.56) 8(37.5) 24(100)
Female 25(69.4) 11(306) 36(100)
Tatal 40(66,7) 20(338.3) 60(100)

0|7} glel =l B o Tolla] & o 1] 9 0.84(25,26)F
gAY A= 09002608 #1552 FEsk g o Table 2).

o FA ) Al ate] A A 66.7%E = FAE A
Auluke] 62.5%, stAW -2 37.5%2 A Elel.on
o K| AkAke] A4 AbA|R)Rke] 60,49, shAlv] ko] 30674
At

oA dd WHRgEe.2 783 2 (269 A7
ol A = wtALe] AbAlw| kel 59.4%, 3}Ala]Hke] 40.6%
A3, ol A= AFAn]ake] 87%, SHA R AL 13%E 2
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of Zpol| Al 4] 58] o] @akth Van Gaal 5278 B=
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Table 3. Nutrients inlake of subjccts

Nutrients Male{N=24} Female(N=236) National nutrition survey Teport™
Energy (kcal) 1704.7£135.8"(71.0% 12451+ 7T6(B2.3) 23215
Protein(g) 655 62(873) 450 36(75.0) 5.1
Fatig) 376t 63 200=- 33 358
Carhohvdrale(g) 275z 21.2 2242+ 131 405.0
Fiber{g) 72 09 54= 08 97
Calmg) 463.7+ 52.2(64.81 3279=  28.1(46.8) 4546
Plmg) 75LBT 945 4872+ 515 923.1
Fe(mg} 125+ 1.2(104.2) 91t  O8{758) 19.6
Vit. A(LUL) 5227.1+807.5(261.3) 5080.4+£1010.2(254.0)

Vit. Bi{mg) L1+ 0.2(94.2) 0.7+  0.0{7LO) 1.4
Vit. Belmpg) 1.0x 0.1{(68.5) 07t Q060 13
Niacin{mg} 132+ 1.4(82.5) 96L 09738 189
Vit. Clmg) 869+ 16.3{(156.2) 71.8+  12.1(130.5) 924

"Mean=SE

Eq‘\'ﬁnis‘cry of health and welfare: '83 National nutrition survey report(Rural area : per adult per day), 1995. 8

g -
U,U

%RDA: % of recommended dietary allowances for Koreans(Blh revision, 1893)(28)

Table 4. Nulricnls intake of male subjecl with different fat distribulion

Upper body obese WHR>=

090 Lower body obese WHR<0.90

Nutrients (N-15) (N-9) P-value
Energv{kcal) 1786.1 *+194.3" 15688 + 1679 NS
Protein(g) 1.8 £ 7.3 717 114 NS
FAT(g) 383 £ 87 364+ 92 NS
CHOQIg) 2589 = 318 2850 £ 223 NS
Fiber{g) 5092+ 09 9322+ 16 NS
Calmg) 4412 £ 71.2 4746 = 778 NS
Pimg) 6829 + 98.0 8665 + 1946 NS
Felmg) 1.3 £ 15 s = 17 NS
Vit A(LUD 3911.0 £8014 74207 £1866.3 NS
Vit. Bilmg) 112 £ 025 1152 015 NS
it Balmg) 081 £ 011 120+ 026 NS
Niacin{mg) 11.3 = 138 163 £ 22 NS
Vit. Clmg) 717 £ 164 1107 = 337 NS
"Mean+SE

NSt «=0.06 not significant

ThA] o] & F9lad ek Al HH29)8} B atste] Table 3
o A AEle ),

AR ksl v A Fae Vit B, 4 #60] 686% =
1Ak ek e, Vit A8 A # o] 261.3%E 713 =9he
o RDAZ] 70% o] 812 41 3§ odoks = ZH4(648%)
=) Vit. Ba{68.6% )5}

o] 2l g Al F)Bo] 46.8% 2 71 ekl Vit A
2] A F &) 204.0%E 7H Fekon], d2H623%), 7
5 (46.8%), Vit. B2(60.0%)= RDA®] 708 o)8} 43 &
£ Ryl

Frlddefzal dafel vlas Rehd o= dale]
AR A ks A ¢ sl e dekS v 24 B E ook
o APake] & Aal 19l Y& FlFEoR g Fuly

dxAb Aot wop gk

=)Ao e gle) e A2 o e 2
(309 DTN L D BADe] HAROE 47
] 5a Eel9 e r] B2, A, Vit CF A9
BE ofobns] 4R ARk ucl Foitha sel &
AT A}k ThE 7 o] 2k, S(31)2] 5w} ] s
2 AT Akt ksl A A A A el sha
B E dopas) 4] Agit, ol 2 2N

[ RAT
Age] g2 Lo duAs e 30 & fa
) 54
1=

i ol

< T

7 A Eq AR FHE L B 2
b A e R S Ak whabvhe Ak ghekslof gl o))
At Eeg ol o2 g3 g doh AHFE
Table 4, Table 5st #c},
Ak QR e el Bt B R R L e T
HEkoll e Fel A al Aol= gl o, AFAn] aEe o



895 r&7] -

%

Tahle 5. Nutrienis intake of female subjects with different body fat disiribution

Upper body cbese WHR>=084 Lower body chese WHR<0.84

WNutrients (N=25) (N-11} P-value
Energy (keal) 13025 = 974" 11145 + 1218 NS
Protemig) 480 £ 44 B3I £ 358 NS
FAT(g) 204 £ 4.2 193 £ &1 NS5
CHO(g) 2317 £ 1685 2000 = 211 NS
Fiber(g) 54 £ 08 530 1.3 NS
Calmg?} 3425 £ 340 2847 = /0.7 NS
Pimg) 2209 + 649 3903 £ H2Z NS
Fe{mg) 96 + 11 81 07 NS
Vit AU 52377 X1215.8 472277 £1899.7 NS
Vit Bilmg) 076+ 009 058+ 00O NS
Vit. Ba(mg) 075t 008 066 011 NS
Niacin(mg) 104 £ 114 T8+ 141 NS
Vit. Clmg) 695 £ 152 70 203 NS
“Mean+ SE
NS 1 =005 not sigmficant
Tahle 6. Calorie ralio ol nutrients of subjects with different body fat distribution N(%)
Sex MNutrients Upper bodyv obese Lower body chese P-value
M Carbohydrate 65.0£49" 64542 NS
Fat 20.0£4.0 18.1+386 NS
Protein 15110 17415 *
F Carbohydrate T2otln 72925 NS
Fat 13.3+21 135=2.7 NS
Protein 14.5F0.8 137=13 NS
“Mean+SE
NS: o =0,0b nat significant
*p<0.05
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Table 7. Anlthropometric measuremenls of male subjecls with differenl fal distribukion

Uppar body obese WHR>»=0.90 Lower body ahese WHR<090

(N=15) (N=9) Prvalee

Weighttkg) 68.7-3.4" 083 £23 *
Height{cm) 1699+£14 1658 +12 NS
PIBW(%) 109144 987 X435 NS
BMI(kg/m® 23710 212 +04 NS
BMM(kg) 213113 166 *1.1 *
PBM({%) 313158 288 *49 N&
TST(mm) 125%£1.7 1.3 £24 NS
Arm(cm) 27.3+0.8 246 =09 *
Waist{cm) 90.7+2.2 786 2.2 ok
Hip{em) 95 0+2.0 91.6 £15 NS
W/H ralio 094x0M 0861001 ok

UNMean+SE

NS ==0.05 not significant

*n<005 **p<0.0l  ***p<0.001

Tahble 8. Anlhropomelric measurements by fal distribution 1n female subjects

Upper body obese WHR>=0.84 Lower hody obese WHR<0.84 P-value
(N=25) (N=11)

Weight(kg) 508 £1.4" 503 *+26 ok
Height{cm) 153.6 1.0 1620 £19 NS
PIBW (%) 1243 £25 1090 +7.1 NS
BMIikg m®) 353 05 219 £1.3 *
BMMI(lg) 169 +08 144 £10 NS
FPBM(%a) 284 +13 202 =21 NS
TST{mm) 202 19 155 £28 NS
Arm(cm) 27.3 05 242 *1.1 *
Waist{cm) 898 k1.2 712 £38 HEE
Hiplcm) 957 £19 51.8 £3.1 NS
W/H ratio (.04 +0.02 077002 Rk

"Mean+SE

NS. =005 not significant
*p<005 *p<0.01 **p<0 001

Hd B ASp<0.05, p<0.00), BEH (p<0.05. p<0.01),
2] £49(p<0.01, p<0.001), WHR({p<0.00L, p<0.001}
o] Abaju]dke] shATE Bk f2l8kA o Fcl
BMI] A% drle ol oA = ebshat A Tat
7} =& Agkelgly oA F28A (p<0.0n) A
abalr} el A& v wkEe] AV R B} o] W Ekak
712 % vbehgdcl, BMIg WHRE] Ak s % &1
71(32), Lanska “5(33), Rodin (34} & -el| 4= w] =kt
TE WHRe] #9thz stded & d7Adsfs) 22
FEke]givh BMMe] A9 @Ak f2l 5 (p<0.05) A
An|wkbrb weka o A9 A= frelshal e edsle
vl Ak el ukrlyt ge Aol vl v B HElE
& A A v o] #2284 (p<0.01, p<0001) F 1k
=, el gell= Frgkel] Felrt glddwdl o= F
(25)8} =] (26)2] -7 e) gyit)

EETEE

AR B A W2 Al 155me/dl, o 2 164
me/dle] 9 3z, A5 2A| b o] 8o dhm) 242mg/dl
o] A} 24Tmg/AlE Tl Y 2 2] Hh(13.8,13.Img/dl)
T} AL 1H41.7%) s A} =32 ekl el o] 2]
R gorlel») apis)a) Lo o2 et} Total
protein-2 o ZH(7.4g%} 7} AL (71g%) Bt frofshA
<0001} Egket =5 A4 W aldeh TG
19 (1800, 199. Smg/dl) T A R Hd 5
o} A" (2FAl A 2 Z)re e slslch HbAC
= e (80,85%) 2F A4 S8 Bk wol H T 2~3
AL Fab Fadelrt g Ao 2 el 44
uk F 3 e up2 g4 23 Eer2 Table 9, Table
10} 7t

dake| A A T
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Table Y. Serum components and blood pressure hy body [al distribution in male subjecis

Upper body chese WHR>=0.90 Lower body obese WHR<0.90

Serum cormponents (N-15) (N=0) P-value Normal range
Glucose, fasting(mg/dl) 1855 +328" 150.7 =240 NS 60120
Glucose, pp2hrs(mg/dl) 2675 £344 9830 £492 NS
Hemoglobin{(g/dl} 13.7 £ 05 140 £ 03 NS 13.9~169
Hematoctit(?4} 422 + 15 421 £ 11 NS 45~48
Total protein{g?s) 69 £ 0.2 73 + 03 NS 6.5~8.0
Albumim(g®s) 40 £ 0.2 13 + 02 NS 37~52
Globulin{g?4} 29 X 02 3.0+ 03 NS 1.5~30
AG 1.43% 0.09 150+ 014 NS 15~25
TGimg/dl} 1839 £355 1804 £349 ~S 35~130
Cholesterol{mg/dI) 1998 *156 2084 £226 NS 110~240
HDL-chol. (img®s} 394 + 1.9 86 = 14 NS 3750
LDL-chol.(mg?4) 1227 +14.7 1338 214 NS a0~175
HDL-chol/T-chal. 021 0.01 0.20F 003 NS
HbAIC(%a) 86 £ 04 78 £ 06 NS 35~645
GOT (unit) 384 £108 363 £109 NS 3~40
GPT(unit) 304 £ 66 284 + 29 NS 5~38
Bload pressure(mmHg)

Systalic 1273 = 47 1257 +5.3 NS under 140

Diastolic 80,0 = 23 831 18 NS under 90
UMean+ SE

NS: o<{0.06 not significant

Table 10. Serum components and blood pressure by body fat disiribulion in {emale subjects
Upper body obese WHR>=090 Lower bady obese WHR<0.90

Serum components (N-15) (N=3) P-value Normal range
Glucose, fasting(mg/dl) 1743 +256Y 160.8 £234 NS 60 ~120
Glucose, pp2hrs(mg/dl) 266.0 +249 2414 +2732 NS
Hemoglobin{g/dl} 135 £ 0.3 122 + 05 #* 12.7~15"7
Hematocrit( %) 413 + 11 367 *+ 17 * 36~45
Total protein{g%:} 74 £ 01 73 £ 02 NS 65~8.0
Albumin(g?) 44 + 01 41 + 02 NS 3752
Globulin{g%) 30 £ 01 3.2 £ 02 NS 1.5~30
A/G 1.5 = 006 1.35+ 012 NS 1.5—-25
TGimg/dl} 185.6 £21.7 1729 £421 NS 3~ 130
Cholesterol{mg/dl) 2172 £ 9.8 1866 200 NS 110240
HDL~-chol.{mg%) 418 + 1.3 424 = 26 NS 44 ~66
LDL-chol (rmg2s) 1383 = 9.2 1095 X286 NS 60~175
HDL-chel /T-chol. 0.20%+ 0.01 026+ 003 NS
HbAIC(24) 90 = Q9 84 = 04 NS 3b~65
GOT (unit) 36b 124 3536 = 7.8 NS 8~40
GPT{umt) 246 £ 38 201 = 27 NS 5~38
Blood pressure{mmhg)

Systolic 1335 £ 27 1289 = 56 NS under 140

Diastolic 865 + 20 867 £ 53 NS under 90

YMean =SE, *p<0.05
NS e 0.05 not significanl

A8 oFAb2- o) = A & slehEh ¢ ol A/GRIZH AN T B}, cholesterold] 73-9-+ tha #bo] 7} glalet o =bo
Rob sk, A e uke] o vt o) = 3(26)2) Az ARl eb e AP A shA 8] 2] Hb
e ol 4] TG, HDL-cholesterol, LDL-cholesterol, GOT, A/GH 7} A 5wk o) A kg Hb, Ht
GPT?} A3 A w5} shAu] bt abe]of {217 2 7} £ gt A s 1l 2 skl A Gebhe o], fr2lE)
o] 3 vhebA] egbebar shed 2o A}l LA sk A BuAg AbA el TG# total cholesterol,
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