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Abstract

Recent studies have reported that a subset of obese individuals who were metabolically healthy but obese had more
favorable clinical outcomes than obese subjects with metabolic disturbances. The purpose of this study was to evaluate the
distribution and agreement of obesity subtypes according to body mass index (BMI) and metabolic syndrome (MS).
Furthermore, we examined the differences of nutrient intake among the groups. Data was analyzed for 1,095 female
subjects older than 40 years using Korean National Health and Nutrition Survey in 2008. The degree of obesity was
classified by two methods, using BMI (obese > 25 kg/m?, not obese <25 kg/m?®) and MS (meet >3 criteria among 5 index:
waist circumference, triglyceride, glucose, HDL-cholesterol and blood pressure). Subjects were divided into 4 groups
according to 2x2 cross table: non-obese without MS, non-obese with MS, obese without MS and obese with MS. Nutrient
intakes were compared among 4 groups. The results showed that the proportions of non-obese without MS, non-obese with
MS, obese without MS and obese with MS were 47.6%, 13.6%, 16.6%, and 22.2% of total subjects, respectively. The
agreement (kappa value) of two methods was 0.354 (fair) in total subjects, 0.365 (fair) in 40-60 year old subjects and 0.304
(fair) in > 61 year old subjects. In > 61 years old subjects, intakes of percentage energy from carbohydrate, percentage of
energy from fat, calcium, phosphorous, sodium, vitamin A, carotene, thiamine, riboflavin and niacin were significantly
different among the groups. In contrast, the subjects of 40-60 years old, no differences in nutrient intakes were observed.
In conclusion, there were differences in nutrient intakes among the groups subdivided by obesity and MS, especially in
elderly female subjects. Individualized dietary guideline for subtype of obesity will be needed to treat metabolic disturbance
of obesity. (Korean J Community Nutr 15(5) : 694~703, 2010)
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Table 1. The distributions of female subjects according fo body mass index and metabolic syndromes

Total 40 <Age <60 Age = 61
Mms? MS MS
No Yes No Yes No Yes
BV Non-obese 521 (47.6)% 149 (13.6) 350 (57.7) 49( 8.1) 171 (35.0) 100 (20.5)
Obese 182 (16.6) 243 (22.2) 112(18.5) 96 (15.8) 70(14.3) 147 (30.1)
Total 1095 607 488
Statics (x?) 138.11 86.28 45.86
p-value < 0.001 < 0.001 < 0.001
Kappa value (K) 0.354 0.365 0.304

Data are Mean £ SD, p-values from y? test

1) MS: Metabolic syndrome, 2) N (% of total subject), 3) BMI: Body mass index, Non-obese < 25 kg/m?, Obese > 25 kg/m?
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Table 2. Anthropometric measurements and metabolic characteristics of 40-60 years female subjects (n=607)

Eoﬂ 1;]_ £

SR o o] wt i dARE 4

Nonobese

Nonobese

Obese

Obese

without MS with MS without MS with MS fotal pvalue
Age (year) 48.7 + 5.8° 53.0t 55° 504 = 5.6° 51.9 £ 6.0 498+ 59 <0.001
Height (cm) 1564 + 52° 1542+ 52° 1551+ 4.8® 1559+ 48%® 1559+ 51 <005
Weight (kQ) 54.4 £ 5.4° 556.7 £ 4.9° 64.7 £ 6.4° 68.1 £ 7.1° 58.6 £ 81 <0.001
Body Mass Index (kg/m?) 222+ 1.8° 234+ 1.1° 269 + 1.8° 28.0 £ 2.6° 241 £ 3.1 <0.001
Waist circumference (cm) 764 £ 6.0° 82,7 + 5.0° 874+ 7.1° 923+ 7.1¢ 8156+ 89 <0.001
Systolic blood pressure (mMmHg) 1106 £ 13.8° 1259 + 189 1159 + 14.3° 128.1 £ 18.1° 1156 £ 16.6 < 0.001
Diastolic blood pressure (mmHg) 733+ 8.84° 80.9 £ 10.3° 763 £ 8.3° 820+ 93° 758+ 9.6 <0.001
Fasting glucose (mg/dl) 89.8 £ 10.1° 107.7 £ 23.2° 93.7 £ 16.1°  109.9 + 38.2° 95.2 £ 21.0 < 0.001
Total cholesterol (mg/dL) 189.3 £ 33.1° 2103 £ 40.5° 1993 + 31.8° 207.0 £ 36.7° 1956 + 349 < 0.001
HDL cholesterol (mg/dlL) 459 + 9.7° 394+ 7.3° 43.7 £ 9.8° 375+ 7.5° 43.7 £ 9.8 < 0.001
Triglyceride (mg/dL) 103.6 £ 59.5° 182.7 = 70.6° 110.8 + 47.6° 178.3 £ 86.7° 1232+ 71.1 < 0.001

Data are Mean £ SD, p-values from ANOVA test

Values significantly different (P < 0.05) are indicated by different lefters based on ANOVA followed by Bonferroni method
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Table 3. Anthropometric measurements and metabolic characteristics of > 61 years female subjects (n = 488)

anobese Norllobese Qbese Qbese Tofal pvalue

without MS with MS without MS with MS
Age (year) 714+ 7.6 722+ 6.6° 68.4 + 5.6° 699 £ 57° 707+ 6.7 < 0.001
Height (cm) 1493 £ 6.8 150.8 £ 5.2 1509 £ 5.5 150.1 £ 5.4 150.1 £ 5.9 0.126
Weight (kg) 482 £ 6.8° 523 + 5.4° 61.9 £ 6.1° 627 £ 7.4° 554+ 9.3 < 0.001
Body Mass Index (kg/m?) 21.6 £ 2.1° 230+ 1.6° 27.1 £ 2.0° 27.8 £ 2.4° 245+ 35 < 0.001
Waist circumference (cm) 763 £ 7.3° 83.7+ 6.9° 912+ 7.1¢ 935t 6.1° 85.1 £ 10.0 < 0.001
Systolic blood pressure (MmMHQ) 1225 £ 18.3° 1349+ 19.7° 120.8 £ 12.5° 1347 £ 18.2° 1285 £ 19.0 < 0.001
Diastolic blood pressure (mmHg) 718+ 9.5° 752 £ 9.6° 750 £ 7.4%° 788+ 90° 751+ 95 < 0.001
Fasting glucose (mg/dL) 943 £ 193¢ 1122 £ 36.3° 929 £ 10.7° 1085 + 25.2° 102.0 = 25.9 < 0.001
Total cholesterol (mg/dL) 199.0 + 36.7 202.2 + 35.3 205.2 + 33.6 208.3 + 45.5 203.3 =+ 39.0 0.191
HDL cholesterol (mg/dL) 45.4 £ 10.7° 359 £ 59° 44,3 £ 9.3° 37.6 £ 7.4° 410+ 9.6 < 0.001
Triglyceride (mg/dL) 1105 + 54.1°  187.9 £ 82.6° 1132 £ 31.9° 1769 £ 92.9° 146.7 + 79.9 < 0.001

Data are Mean £ SD, p-values from ANOVA test
Values significantly different (P < 0.05) are indicated by different lefters based on ANOVA followed by Bonferroni method

Table 4. Comparison of nutrient intakes among groups from 40 — 60 years female subjects (n = 607)

anobese Nopobese IObese Qbese Total pvalue

without MS with MS without MS with MS
Energy (kcal) 1543.8 £ 579.9 15712 + 663.7 15100 £ 649.3 1577.2 £ 6955 15449 £ 617.6 0.883
Carbohydrate (g) 2739 £ 1029 2705 = 1120 2762 £ 12563 2807 £ 1240 2751 £ 111.2 0950
Carbohydrate (%) 720+ 115 698 + 117 73.8 £ 107 720 = 108 722 £ 11.3 0231
Protein (Q) 549 + 274 576 + 293 525 *+ 265 575 + 327 55.1 £ 283 0594
Protein (%) 141 £ 3.9 148 =+ 5.1 139 =+ 3.7 144 + 3.9 142 =+ 40 0534
Fat () 269 £ 227 272 + 228 236 £ 175 245 £ 17.6 260 £ 211 0.464
Fat (%) 14.8 £ 7.7 150 % 8.0 136 % 7.6 137 % 5.8 144 % 7.5 0344
Crude Fiber (Q) 7.1 £ 4.4 67 £ 3.6 66 + 4.3 68 + 4.8 69 + 4.4 0819
Calcium (mg) 4348 =+ 285.6 385.7 £ 190.7 3795 £ 2495 456.1 £ 5413 4242 £ 3286 0.291
Phosphorous (mg) 948.9 £ 395.9 9565 + 4304 901.9 £ 409.2 102156 £ 5759 9523 £ 4343 0293
Iron (Mmg) 135 £ 8.7 120 =+ 8.3 119 =+ 9.0 127 £ 105 130 * 9.1 0.358
Sodium (mg) 3938.8 & 2336.2 4161.7 £ 2760.3 3800.1 =+ 2427.6 4221.2 =+ 2917.2 39751 =+ 2483.6 0.633
Potassium (mg) 2661.1 £ 1179.6 28103 =+ 14164 2587.6 =+ 1363.5 27352 =+ 16250 26708 =+ 1309.6 0.764
Vitamin A (ugRE) 800.8 £ 824.6 6455 + 628.7 7375 £ 8923 5706 £ 7356 7408 £ 8135 0.096
Carotene (uQ) 4163.5 £ 4594.7 3584.4 =+ 3718.4 38127 =+ 5176.6 2864.4 =+ 3971.9 38490 =+ 45685 0.116
Retinol (ug) 77.8 £ 157.1 491 + 99.2 66.1 = 126.1 69.9 + 130.7 722 £ 1439  0.607
Thiamine (mg) 1.03 + 0.53 1.05 0.50 1.06 + 0.65 1.05 = 0.64 1.04 + 0.57 0.968
Riboflavin (Mmg) 092 £ 0.50 0.88 * 0.46 0.86 = 0.48 0.90 £ 0.72 0.90 £ 0.53 0.801
Niacin (mg) 12.8 + 6.8 13.2 =+ 7.0 127 + 8.0 13.3 =+ 9.3 129 =+ 7.3 0925
Vitamin C (mg) 982+ 737 103.8 £+ 1044 1034 + 891 1038 £ 1037 1005 = 844 0904

Data are Mean £ SD, p-values from ANOVA test
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Table 5. Comparison of nutrient infakes among groups from > 61 years female subjects (n = 488)

Nonobese without MS  Nonobese with MS Obese without MS Obese with MS Total p-value
Energy (kcal) 12913 £+ 4499 12671 =+ 4519 14347 + 5615 13407 =+ 4747 13215 =+ 4767 0123
Carbohydrate (g) 2482 + 881 2490 + 949 2564 + 977 258.7 £ 924 2527 £ 921 0.756
Carbohydrate (%) 771 £ 8.4° 789 =+ 7.5° 732 £ 11.8° 778 9.2° 770 % 9.1 <001
Protein (Q) 409 £+ 181° 397 £ 19.0° 526 + 358° 433 + 21.2° 431 £ 229 <001
Protein (%) 127 £ 3.4 124 =+ 3.4 140 =+ 49 128 =+ 3.7 129 =+ 3.8 0.053
Fat (Q) 152 £ 120° 131 £ 9.5° 238 + 225° 166 = 154° 164 £ 149 <0.001
Fat (%) 103 =+ 6.2° 91 =+ 5.4° 139 + 9.4° 104 =+ 6.6° 106 =+ 6.9 <0.001
Crude Fiber (g) 51 + 2.9 54 % 6.6 63 =+ 3.7 60 =+ 3.7 56 * 43 0.189
Calcium (mg) 3104 £ 206.1° 3329 * 3932® 4400 = 2800° 3660 £ 283.7® 3505 £ 2905 <005
Phosphorous (g)  769.2 £+ 299.8° 7695 *+ 403.8° 9337 * 489.2° 8128 * 3400® 8060 £ 3701 <005
Iron (Mg) 102 =+ 9.5 102 £ 101 126 £ 107 120 £ 1.9 111 £ 106 0.255
Sodium (Mg) 2949.7 +1933.6  2783.4 £ 15938 35742 =+ 2033.7 34965 =+ 24006 31661 =+ 20529 <0.05
Potassium (mg) 2000.1 £ 1007.7 2070.1 =+ 1940.1 24963 £ 1329.6 22053 =+ 1216.1 21479 £ 1367.1 0.087
Vitamin A (ugRE) 4672 £ 499.1° 4408 £ 540.8° 762.3 +1039.5° 5376 + 7367® 5251 + 6877 <005
Carotene (ug) 2553.6 + 2849.6° 2420.0 + 3166.6° 42894 + 6197.8° 29240 =+ 41852% 28857 =+ 39927 <0.05
Retinol (ug) 339 + 926 295 + 700 419 + 838 251 + 467 315 £ 752 0.489
Thiamine (Mg) 075 £ 0.39° 0.76 £+ 0.44%® 094 £ 0.56° 0.86 £ 0.50% 081 £ 0.47 <0.05
Riboflavin (Mg) 0.60 £ 0.32° 0.60 £ 0.45° 0.85 £ 0.55° 0.66 0.42° 0.65 * 0.42 < 0.001
Niacin (mg) 95 =+ 4.3° 95 + 5.3° 118 =+ 6.8° 103 =+ 5.1%® 101 =+ 52 <005
Vitamin C (mg) 623 £ 512 706 = 956 824 + 672 804 + 660 724 + 697 0.095
Data are Mean = SD, p-values from ANOVA tfest
Values significantly different (P < 0.05) are indicated by different lefters based on ANOVA followed by Bonferroni method
AReSro] FREER] ok ninRks, grksero] SRk AR FHlol e mE EiE YA Ugkon, 614
HHIYRE, oAkt Skl wlnkrel His) BakE Al ol tiabAke] A9 uinial dpkESt el el whE 4
A vlES worom o Ak A AAH e E=odth o] oka A Aelrt Alslvk
BlRZeple] 3¢ AEFro] BukeA) gk gkl o SEluke} 4040 ©)F A o} o] AWl ukE vlnk
AeFare] A 2 wHIRk, tplegare] FRbe &2 38.8%%1aL, AT A& 35.8%%, ol
HIHRHE, OAFES$rro] gibe vkl vlal ARl W 20079 S0 QERAL ARE o] &8t Td 2] P o
skeh. &1, HIER A, 7EE R dolopile tiakgdro] wHk A5 (Moon & Kong 2010) el Balgh tiASS2 vl&

EA) o2 HIRko] tiAlEF-ro] R ] oF2 HIMIRT,
thakE o] sHbE Bln|wel] vlsl A3 %ol Wakth 2
T EloplE thAS$ro] SHEEX] b2 H|vkTo] thAt
Sl FHEA] ok wnlukel] wlsl A FH o] Wk
UEEC] B AR A #-9730] i3l (Table 5)

10N

= Aol et T o5 ARl oS e R
Heke] thAk 5495 aresied Zﬂ@"‘/‘bq
HE ool w2} SRS 25 0}0%
5 Yolr i, AAFAF %

35.1%2} fAkst A¥jeltt, 20051
= A3 O A= (Lee 2009) HIWHE: 32%, thAKES-
TS 25%% S Bkl o) kAl e W
/o] whZ zolof 71913 7o & A7),

2 A, tAFEFro] SRR o HIRRLE A
WA 5 16.6%, BRI 5 42.8%]th A3t 71507

2005 A5 5 #4938 A= (Lee 2009) tiAEFo]

) 773k 2A) AFE

FHEEA] k& iRl S A ﬂ ke 15.2%% B skl
t}. & e Sguet A= 18% (Shin 5 2006) & K.l
shde], ¥ Aokl XM Ak oS Hrkehs 7

o= sl gt viAl lEd A A%, LDL—Fl 2~
HE22S AR5 7] w)Fol Ao 7 =AFc) 15n|9 3k}
el ollg] e (Tacobellis 5 2005) o|A1= thr}2) &
HFo] FREEA] ¢k v|Rielo] BRIl F= 27 5% K.ast



700 - B]9Ee] B4l ooka AF % A7)

of, QIFol wet veke] thald] Fdo] o AR
o tiAb o2 gl BiRkRle- Uiz, 1t EL?—T—J Aol A
3, AAIES] fE A AT BfsEo] 2 f| = o] thAlA]
o= FRESH nlwIRle] njs A S WAYEo] Arh=
(Iacobellis 5 2002; Iacobellis 2004) AFLS 21248 uj
HvhS %—’FO] A FA FERE F7Fsb | Bt tiAbe SHs
HEEA] 3| 1esljof 3 Zo|t},

A ol &gt vlehg ) At WAYE2 AL
Sk o)l o, AR E7) vol = 74 W of] o)
of| = zjo]7} EAEIATE. 40~604 SR} 614 o]4k9]
wolo|A] X Es} 1 Yokg)], o] Ago] ZrjaksE
AlF 7kl FastA tiabARl A 2ol F7kshr|
) AoR B7AET o= thAFE 0= ARl B
w19l nlgo] Yl (Lee 2009), ¢18o] S718= thAl
S5 80| Th= (Ministry of Health and Welfare
2005; Moon & Kong 2010) $-gjve} A7 A2 E52 2
AFA s Febste] £t kA =919 A9 A=
gl whet vlvkE Frksh R oAb 22 tjAk
A o) oAH-E H7ek= Alo] AR o & u)E A
Yrg, 53] 18] $2kE tid o= vlwk 7} Aloll= thiAt

2 o) oo tfal] WE=A] arejshs Zlo] Fesirhal 3

=

3
FPI &

A} v)uk g gixsSrel o) AlEskE iy
ity Oé I AF S oA Aozt e gRlskalt,
6141 o]/de] =1 thAtell A, thAkEFro] FREEA] ok
HREES dxks$ro] Fabe Blvhr, tiAks 9ol 5wk
2] 94L- HH|NRE, i dT9to] SR vlH|ve] vl
k= A 1SS Sl v A, 2R A H]EO]
=2 A0 2 et oy A elE 524
Ot 3ull YA AH e AlolE Bl A
chl 2, 3l oA 74 BlEo] BiRkRIS] thAk] &
3 AT NS 7FA S AARN F A Aol A
52 ke TR A A3 vlEol] a1 vrst
93 wokar 31993l (Moon & Kong 2010), 50t) 4
OJ ﬂW‘o——riL SAk= AdRIET verskE AF7F o
(Yoo & Kim 2008), 5 o3 2] e-rala A3 tiAt
T T8 941 SEEElel ¥ frh= (Park 5 2008)
HIE ok 2 Aol i AT A A gl
ok d# 715 (The Korean Nutritiona Society 2005)°]|
Al A= 3ol Pkl A4 A vlEs] 3 55~70%,

l‘

l

4
o_>d

el 7~20%, A 15~25%<}F vl A, -2luhet =91
o139 A A AFHE oF 9~14% == WL, Brshe

ML oF 73~79% HEE £Th HUF 5E A A

He A w2 wersks A vES 7 21xke]
glycemic indexE S50 4 1Ed A4 7HAde] B
o a4 OIJ H|wk ﬂX}J oiAHA etslE W)
7] el A A e A F7HA1713L 3 &
A TANE @7‘%0]'74] |8k 7;4\01 At
st A 71 A viER AHEE v 2 gr S
el W 407 194 Aol & B thikero] &
HEE]A] - H)9hrS W] 3ol vl grZepdl 413
o] wWekar, vl 23 °ﬂ Hla) BlER A 7H2E | o)
obrl AHFo] oA 0w wgkor galEgro] FREEA
o2 BlR[Rkre] vl Elopwl AF %ol Wttt 53] Hlel
o] FAtsl 75 il sk 5491 *}ﬁ}ﬁ ~E
A2~ (oxidative stress)oll W 412 9kx]51o] (Roberts
& Sindhu 2009) H]TRIS] tiAlsSa WA Zoll 344
' v T oSS 188 W (Zimmermann & Aeberli
2008; Kim 5 2008) ¥ 1ol A thalsdto] FHkE %]
22 BIRIRIO] ThE hof] vl Fitsh vlE] A3 E shvh=
Av= BRI HIER] 5 ] kA AF e oS 1
Aoz AAR) ] vlRE 9 xSt o 218l 4
Ak vleRl AH7F AEojof 3 Aolt} 1)1 o] st
A= o/ ol ek B BRI 739 g2l el v El
A7 BleR] AH7F FelshAl strtkar Barskel o™ (Seo &
2009), Bgt OASSr $Ak= FAdRluet HElE AFw
& A a1, FREE A SRR Wkt At Aye glovt
(Yoo & Kim 2008), BIE} g0l wh2} A5 A 2] 2jo]
7} Qo] ookt nlekql AF o} viRt 9 oAt ke] A
def tisl] Bk AR A7 Q) sk, UEF A
HFe 43 T2 A1 2pol7} ISl o AV A tell=
2ol 5 HolA] ekttt AW YEFS S48 A7+ ik
S s UEF AFAEe] AR Erhal iglar
(Hoffmann & Cebeddu 2009) & UYEEFS] =2 55
& A8 vlRk 2 gy 1y Frke)l AvkEs Halstod
(Hu % 2005; Hoffmann & Cebeddu 2009) & 4
Foli= zlo]E Bk, Frpst EF AHF7F E9t el ¢
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thel HEF A3 v 2 oot o7l Q]l
o7 yEojof & Flolr}, # A Rt UEF HA
22> WHO/FAOOIA A8a A3k oS Slall dshz
—fr?l 2,000mgell ]3] - Aoz veht vivk 9 ik
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S A2]R1 A A WRlo] mpg E|ojof 8 Zojt,
40~60A Fd 933l vlsl 614 =21 34 dellA = tiAt
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6141 o7 e Aut Lhebstt). Aita o= 50df o] dell=
WA tiAks S EAo] ARk, 50t o] olli= o]
WWEo] WAt TE 2 S Hlvkal ¢ A 3loH (Oh
‘s 2004; Park “s- 2004) ©]= opte A% 2] T7} 2ol
Aol tfE AT EE 714 5 UER]E W] 7]e13k A
© 2 34 "k (Kaaja 2008). olVA] &7d =} tiate] &
oIz A AEZ A (Shi 5 2009; Brown & 2010)8] &
sk 7HavF 89, A8 F Tt 5 A EAlE st
o trlsSr s SV Al ® A4 Stk (Kaaja
2008). ¥ Aol A #H17 ofAdo] W =)l o dRke] 75
ol gk thakA] o] Sdol| vlsl Kot Sthst H e Zlo]
] of7]ef| Jeka AHFHZS Aol HARE 7Fs/do] Sl
Q1 oA 9] A st} o] F el whE vln] 4] wisk
F Q3 YrlEZ o] 93o] ZrlE PR E3] ook AlF
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T 2008) iAol 913Q] el HINIRIS T o
SHHE AL S-S AlFste] O et T A o) i
A& ofetoiof & Zojok

B A= cross—sectional study® 2@ @A 2l o)
AT Bk of ol w2 1ETRe] JUA A 9] 2jolr)
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+ SARE AY AL lok BEsk A 5AS aEE Al
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= ] flsiMs A1k 54 we] dasith ]1F

of ufe} ulgke] So] ke, Sefubet AEF Qe
338 AV AR dile] Aok therks 32 el
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