pISSN 1225-4339  eISSN 2287-4992 THE KOREAN JOURNAL OF
Korean J. Food Nutr. Vol. 29. No. 6, 938~945 (2016) STRAIIZHORS TS| X
hitps://doi.org/10.9799/ksfan.2016.29.6.938 %ﬁ;ﬁ%ﬁﬁ&

et= MOl O{XI0f|M S5 H|ZH0H o

r

DHMEE 918 Hlm

F RIZ2 0|25104 -

- 2013~201448 0IAHZAAXA
2 o #
Adoysta AZaeHn

Comparison of Chronic Disease Risk by Abdominal Obesity in Korean Adult Women
- Using Data from the 2013~2014 Korea National Health and Nutrition Examination Survey -

L .
Mi Hyun Kim
School of Food Science, Kyungil University, Gyeongsan 38428, Korea

Abstract

This study was conducted to investigate the risk of chronic disease as predicted by abdominal obesity in Korean adult
females. Data on 2,738 adult females aged 40~64 yrs was obtained from the 2013~2014 Korean National Health Nutrition
Examination Survey. The subjects were divided into normal (n=1,835), abdominal obesity (AO, n=73), and BMI-diagnosed
abdominal obesity (BMI-AO, n=505) groups based on the NCEP-ATP III guidelines and by applying the KSSO definition
regarding waist circumference. Triglyceride blood levels, fasting blood sugar levels, systolic blood pressure, and diastolic
blood pressure were higher in the AO and BMI-AO groups than in the normal group. The HDL-cholesterol levels of subjects
in the two abdominal groups were lower as compared to those of subjects in the normal group. The mean adequacy ratio
was lower among subjects in the AO and BMI-AO groups than among those in the normal group. Moreover, the NAR
and INQ scores of some micro-nutrients in both of the abdominal obesity groups were lower than those in the normal group.
Both the AO and BMI-AO groups showed significantly higher risks of hypertriglycemia, hyperglycemia, hypertension,
hypoHDL-cholesterolemia, and metabolic syndrome than were shown by the normal group. Notably, as compared to the
normal group, the AO group showed higher risk of hypercholesterolemia, hyperLDL-cholesterolemia, hypertriglycemia, and
metabolic syndrome than did the BMI-AO group. This finding suggests that it is essential to develop prevention programs
including programs for those with abdominal obesity despite their having a BMI within the normal range.
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e, o, ABIALS 5 IS we) 2R A% 93 201419 ZRAZGFRAF ATh] ofal, Sl Tt 194
99loF AdHA thKeffe 5 1987; Pack & Hong 2006). £3] oAk AJolo] vut S HE-L AA| 31.5% R} 37.7% &} 25.3%
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A vt Y | E 2= A A=A (Body Mass Index, BMI)
7} go] E-8E 1 ik AAR A7l 25t g BMIo|
A= B H]THAbdominal obesity) -F--of we} THd S 93
=7l g2oka g8 A glthKang DI 2004). E3F A 28 GieH
I} ARSE ] WAoll = BMIE T ERu|qte] ko] & 2
o, s2jEEE vkt Bd g 534< 95 A IA
2 B3}t Huxley S 2005; Jancin B 2005). €3] ofA|o}el
S< BMIZ}F 5R7HRES REGEHR] o, ofAlof oA d2 FY
gk BMI9] wiQlol/dof Haf B WARHo] o Wrkar ¢ A
QlthHuxley S 2005; Lim 5 2011).

EHuke]| G vAe A Al ©E Zol= 3
A5k, A& 9Ql o]QoE AT} w8 50| A1FAHA A
T2 T4, 25 &5 E AARY A 22 d7sTel o
THChung HR 2006; Yoon 5 2006). EXu|qte] £z} &
oAl Art= -0 7hHsdt Fa% QRlolth vIREEE A 23
e SERpoA Mg AeedtE A7 WA
HdaAd 4= lvhs Ei(Miyashita 5 2004)2} 23FA]R 4
37t s2=8E S7HPhillips 5 2009)A]7]= BHA, @
ZSA AL o]l =2 AAb= FEEHE At
X T (Archer 5 2003)7} Qlth T3 Al o AJolA Ern
o] A4l vl R Zel, A, 2, ZFE Y vEF 3
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A ZpolE HolA F3tthlee 5 2009).
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4R ARpo A Efu|gke] wE vHdde AF vn 939
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ZAL A s EdY AEFATE TIeeR BT
(Normal, 3|2}E#|<85 cm, BMI25 kgr), T ERH|TE
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kgm’)9] 3702 BEsigict B AR IRNAGGFRAL 2}
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= e (Lee 5 2006)014 3t o2} 85 em o] &
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LDL-Cholesterol >160 mg/dL, 118} +==7|d¢ E+= o]
E>140/90 mmHge]t}.

T3t ol o] A Y122l FollAl 37k4] o) de] k& B+
Ao s Jdstgrt s2EE =85 cm, BF Triglyceride
=150 mg/dL, 5 HDL-Z|AHE<50 mg/dL, =78

L 0|98 =130/85 mmHg, & A] =100 mg/dL
(American Medical Association 2001; Grundy -5 2005;
International Diabetes Federation 2006). & ZAFo]| A ARESE A
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AR HAE FAoltk B SUARFY
221 AA] A7 A E Y LDL-ZY 2 HE
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Friedwald 34]-& ©]83}¢] 4h&(2,2519)% LDL-Z 8| AHE
=T o] v w3} tHFriedwald 5 1972).
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F7]&(Ministry of Health and Welfare 2015) o] HAA F o]
A= o] U= 97HA] Fa(THA, HIERL A, Eloyl, 2i
ST, Yok, Z, ¢, A, BlEwRl O)9 FF4 24 44
H]-&(Nutrient Adequacy Ratio, NAR)2 3} cth NARL 7} &
Fao] A FF e A5 BleS g3tk AF=E NAR
ol 1o)dolH AT ol der HHT e Hu |
2 kst AntA Rl Aake] S Brhetr] flsiAl Bt
F¥A AR HF H]E&(Mean Adequacy Ratio, MAR)S L3}
c}.
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1. S5H[2 FEol T2 HE & 2 Ha

ZA ALY AAAS L Z3H= Table 1] A
Alstget. di Ao vrol= A/dE(Normal)o] 50.24, The=
EXH|THL(AO)0] 5554, BMI F8F R 8]THL(BMI-A0)©]
S32A|2 T BN 9] vol7t ZH ok, volof whet
S EY7E TS & & ATHp<0.05). ©]+= Kim 5{(2014)
O] Aol Al of A HINhe] ARJo] 52.98A 2 A2l 49.83
Aol vlal & A} FARE Aatoth 20~854] Aol 2] A9l
< e s BRI B AAE EAI3 Chung HR(2006)
o At Ao ot Aol wWE slE Y S R
Hot AR AA o ZHaEA o]FolA d 7t FEEd
2o 7} 20t) 9.2 ecmoll Al 60TH 0.9 cmE ZAFitha st &
FdF AR AN BERRgo] STk olfE R w8
& W2 AN A g Ao ihE AAH Wst Fes d
gt qich

AA g Foll A A2 T BRuE|TEo] 7P &9k

Table 1. Anthropometric and biochemical indices by abdo-
minal obesity groups

Normal" AO BMI-AO

(1=1,835) (0=73) (n=505)
Age (yr) 502402 555+ 0.9 53.2+04°
Height (cm) 157.4402° 1604+ 0.6° 156.7+0.3"
Weight (kg) 544402° 611+ 0.6°  70.3+0.4°
Waist circumference (cm) 742402 862+ 0.3°  91.8+0.3°
Body Mass index (kg/m?) 21.940.1°  23.8+ 0.1° 28.7+0.1°
Total cholesterol (mg/dL) 193.140.9* 202.8+ 5.2* 196.0+1.8"
LDL cholesterol (mg/dL)-measured 124.1£3.2* 1133+ 6.2° 117.6+3.3"
LDL cholesterol (mg/dL)-calculated 114.3+0.8* 119.0+ 5.6 115.5+1.7°
HDL cholesterol (mg/dL) 571403 517+ 1.6°  51.7+0.6"
Triglyceride (mg/dL) 108.9+1.9"  160.4+14.7° 144.0+4.4
Fasting blood sugar (mg/dL) 96.2+0.5*  103.4+ 3.9° 105.5+1.3°
Hemoglobin (mg/dL) 13.140.1*  13.3+£ 0.1  13.240.1°
Systolic blood pressure (mmHg) — 113.5£04" 117.0+ 2.1° 120.30.8°
Diastolic blood pressure (mmHg) — 73.740.3*  75.0+ 1.3°  77.7+0.6°

" AO: Abdominal obesity group, BMI-AO: BMI & abdominal obesity group
? Mean+SE, adjusted for age in total subjects

% Values with different alphabets are significantly different among the three
groups at p<0.05 by Bonferroni test.
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o, A|FL& Aol 544 kg, T EHH|UHLo] 61.1 kg,
BMI g4 ERugtito] 703 kg &2 BMI FRHEHH|TH 0]
7 =4 tHp<0.05). 3|E]Ed< BMI= /(742 cm, 21.9
g/m?), T ERH|THA86.2 cm, 23.8 kg/m?), BMI S4} £
H|9(91.8 cm, 28.7 kg/m’) £0 2 ?7}0}3-1%«.05)
ATe] 7+ 78 51259} BMIE 1988~20054 %Hyy
FRAL ARE o] gote UL AR HTk &
47HA 2 BRI Lee 5(2009)9] Aol A 2] HAE, B
&, BMI ERu|uko] =219k fAlsHE

) F T 2EE7 LDL-SH2EHEHA 3829 A
&) 2 FEFEE srl BRunt 88 mr% Qo
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3 ol g Holx| Stk T2, HDL-23 2HE 2= 4
ol vl T vkl A WA YERdtHp<0.05). €5 $4
A3 FEEY $2E te BR8] ThET BMI SR 288
Rhto] AT EY FAH 02 EdTHp<0.05). +57] % o]
A71E w3 o*oiL of vl3) F F3 9 uigtold A b
B THp<0.05). = A4S B ERuntE o s BRe

Kim 5(2014)9] °=1¥°ﬂ A Hlgke] Bl sl 8% 2
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3 A Table 29 Ptk P, BHBHE, vetul
ol B, ¢l HES, Elobnl W 2juze *SHE* -
AE3 G BRUEE, BMI S BRH|EEE Afo]o] $9]
3 Aol7k gigick ek A, Uohalnt uekn C AHFL 3

4R ARpo A Efu|gke] wE vHdde AF vn 941

Table 2. Energy intake and nutrient intakes per 1,000 kcal
and C:P:F ratio by abdominal obesity groups

Nuttient Normal" AO BMI-AO
(n=1,835) =73) (n=505)
Energy (kcal) 1,784.7+18.6% 1,735.8+ 93.4™ 1,754.4431.7°
Carbohydrate (g) 165.0+ 0.8° 170.6+ 3.1* 165.5+ 1.5°
Protein (g) 352+ 0.3° 326+ 11° 34.4+ 0.6
Fat (g) 204+ 0.3° 18.6+ 12° 19.9+ 0.5
Fiber (g) 4.72+0.09° 476+ 047 4.52+0.15°
Calcium (mg) 2775+ 41° 3190+ 52.6° 2682+ 7.0°
Phosphorus (mg) 581.9+ 47° 5787+ 280° 5652+ 7.6°
Iron (mg) 9.72+0.11° 9.36+ 0.55° 9.20+0.19°
Sodium (mg) 2,01144282%  1,958.5+138.8" 1,983.4+53.9"

Potassium (mg) 1,785.1£18.4°  1,860.8+ 96.8°  1,652.7+32.6°

Vitamin A (ug RE) 468.7+18.8° 417.2+ 37.7° 390.1+19.4*
Thiamin (mg) 1.10+0.01° 1.03+ 0.04" 1.08+0.02°
Riboflavin (mg) 0.72+0.01* 0.75+ 0.04* 0.69+0.02°
Niacin (mg) 849008 847+ 0.65° 8112015
Vitamin C (mg) 7524 21 728+ 99° 622+ 41°
CPF ratio

Carbohydrate 66.0+ 0.3° 68.3+ 1.2° 66.2+ 0.6
Protein 14.1+ 0.1° 13.1+ 0.4° 13.7+ 0.2°
Fat 18.4+ 0.3° 16.8+ 1.1* 17.9+ 0.4

" AO: Abdominal obesity group, BMI-AQO: BMI & abdominal obesity group
? MeantSE, adjusted for age in total subjects

% Values with different alphabets are significantly different among the three
groups at p<0.05 by Bonferroni test.

dto] T £33 BRuukE] Hlsl #}4ew(p<0.05), ZES
BMI Z8F BEXB|0bL, AL, e EXRRUubE £0 2 tho]
AFst AATHp<0.05). a2l 2 A HKC:P:F) Hl&2
/o] 66.0:14.1:18.4, THEEFH|TH0] 68.3:13.1:16.8, BMI
Zuk BHHURLLS 662:13.7:17.92 BHuql §3o ©hE §o
g Zpol= Holx] ghglet 20159 = FFdF7I=0NA A
AL = 194] oA A9 erpatE a2 oy A
£91 55~65:7~20:15~302} ¥ st 2 A7) ARt
L5 sl wol A eta, g At A AA 4H
skar ASIT

Lee 5(2009)9] AtollA= A=t 37FA] BlTkLollA] H]
T fF ol W olvA] AR AF vl F93E Zol7t
QoH, BE FolA E}i‘rﬂ% AF Bl&o] 70% oldez &
A9 ApE #& HolRieh Ut T 194] o4 4l
o] o] AHdF= F F=olofl et Eil(Yoon SH 2014)0]1A4]
A2} AJR1e gprdhE ol|A]l AFHF 719182 199849 69.2%
of| 4] 2010~2012d 67.1%= 7rAsH= Ao 2 vpeldth uhaka
£ A= 2013-20149 SUAZGERAE HFe = sH3la,
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Lee $(2009)9] A= 1998-20059 S 7etstd $19] B e}
AR A5 vleo] Aotk & & Utk ol o A+
ANA= AL} vk Aol &) GF AFH ol 2tol7t flsol
H1E30 QleK(Lee 5 2009; Kim 5 2014). o] tisiA= 24}
A7 2AF A AA BastR Y, vlgko] Sl o $-9] o4y
A s 2d 5 o 7 dloll 71jlse Aoz st
3 QUek Bk x| 3of| WA= PFa ek el o
2A HauEa Qo f2luet 4Rl AAE HAdeE BML 7E
O ER{ HES AATET Zg AF UETF WekeH
(Bae YJ 2012), 3j2|5d 7|2 73 vlvht2 I3 A
2T A7t gl A, BERLB,, 9l ZEe) AF
o] Wkl Hil(Kim -5 2014) = {et. E3F Kim 5(2014)9] &
TolME A9 BlRt A9 19 AH F AF At 78 4%
T FHa 7|EF oW AFIske HlEo] Wtk RSt
wEhA 2 Aol A= iRk o] d=F HFR e &
o7} glont, G n|RFFda AR ATl vl Hem
2 Hjgko] lofA AFAHF Y tefdol T8t 8jle] €
S Zo=Z Hltk

3. EEH|OH RE OE Al & T}

AR SO dokh AFe] AHQ WS 99 dh
A4 47 BI&NAR)T B F¥ A% AF HISMARE
3hgICk(Table 3). 245, 91, &, ulekw A, ElolEle] NAR gt
© BRuT $go] 4 foldt Xol7h fglen), T,
2R Eehl, Uobdl, Hlehul Cl JAFo] B BRulaiZ
3 BMI B4 2Rujgkzo] Wa) A Urehithp<0.05). 2
&3 el C BE Zolq ARAHT 75% olst2 A
A ATk BE FFe A 43 vlee Azl B
744 @] BRughzo] vls] FolHom Eokrh(p<0.05),
Buujg §3o] e JPUEASNQE vlae Aot
Fig 13} 2k A4ze] 4, wehnl A, gopal, 2jrSahy,
H[ER Co) INQ7E Thé E5H|ghas} BMI S¥F Baujeiz
of Wl ol o otk RE Gakao] INQJ 1 oo
2 vepiek

Kim $(014)2] A7ATAE 2 A0} $AF517 42
S 4go A HIERE] Bao} B4re] NARS AAbzo] Hlghzo] v
o Sepom, ddo] RE AL FNK 062-0652 71
£ 528 Rol, Seluet 4o ARAAN 1A HED o
& %0 s Z4AS & 4 9lek § ARle] B
HlEo} Pl Aol ek AFHChung HR 20060014 % ol
A7 AT MAR RZ| FUEE 71202 Axke] o
© 23} AAe) Ao] B Foz HREINAS uf Axje) Aol
e oA BRuue] SAkulz} 2] Ueht, Ajake] Azt
B xujgto] el o 4 itk & AT AE Bxu|n
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Table 3. Nutrient adequacy ratio(NAR) and mean ade-
quacy ratio(MAR) of the subjects by abdominal obesity
groups

Nutrient Normal” AO BMI-AO
(n=1,835) (n=73) (n=505)

NAR?

Protein 0.91£0.01"  0.88+0.03°  0.88+0.01°
Calcium 0.60£0.01°  0.60+0.04°  0.57+0.01°
Phosphorus 0.95£0.01°  0.94+0.02°  0.94+0.01°
Iron 0.93£0.01°  0.92+0.01°  0.92+0.01°
Vitamin A 0.75£0.01°  0.77+0.03*  0.72+0.02°
Thiamin 0.97+0.01°  0.95+0.02°  0.96+0.01°
Riboflavin 0.85£0.01°  0.82+0.03*  0.79+0.01°
Niacin 0.84+0.01°  0.84+0.03*  0.81+0.01°
Vitamin C 0.74£0.01°  0.71£0.05*  0.62+0.02°
MAR? 0.83+0.01°  0.83£0.02°  0.80+£0.01°

D AO: Abdominal obesity group, BMI-AO: BMI & abdominal
obesity group

? Nutrient adequacy ratio

% Mean£SE, adjusted for age in total subjects

» Mean adequacy ratio

% Values with different alphabets are significantly different among
the three groups at p<0.05 by Bonferroni test.

o % gaoll] AArZo] Hls) MARe] WA el MARS
selEde) AR B FsTE L 4 Tk B Az
A BE B AR 0P Gopa) JPUET} Hugil
BE ZoA Agzel vs §oHoR Ugtol BT
E5 AR AR 974H] Geao] Thal BE 1 oo
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Fig. 1. Index of Nutritional Quality (INQ) of the subject by
abdominal obesity groups. AO: Abdominal obesity group. BMI-
AO: BMI & abdominal obesity group, Mean+SE, adjusted for
age in total subjects, Values with different alphabets are
significantly different among the three groups at p<0.05 by
Bonferroni test.
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24} taAke] Bnuln R0l we oA S
daelgdZ, nEY, 1Y B JASTRY APE
A2E HAARPS olgstel olg wAT F 73}
(Table 4). 7t W] APES FAFZT} vl wsto] B}
o) BRujgh fgo] uteh Aol R Ee] YR Holg
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Table 4. Adjusted Odd’s ratio (OR) for chronic disease
risk of the subjects by abdominal obesity groups

Variables Normal” AO BMI-AO
Hypertriglycemia™"¥ Lo? 3.11 2.37
(TG=150 mg/dL) ’ (1.72, 5.61) (1.82, 3.09)
Hypercholesterolemia” 10 2.12 1.01
(TC=240 mg/dL) ’ (1.01, 4.43) (0.67, 1.52)
Hyperglycemia™™" 10 2,01 2.89
(FBS=126 mg/dL) ' (1.19, 3.78)  (2.10, 3.99)
Hypo-HDL cholesterolemia™ 10 1.78 1.99
(HDL-C<50 mg/dL) ’ (1.01, 3.16)  (1.57, 2.50)
Hyper-LDL cholesterolemia 10 0.13 0.42
(measured, LDL-C=160 mg/dL) ' 0.02, 1.08) (0.15, 1.19)
Hyper-LDL cholesterolemia” 10 2.94 1.51
(calculated, LDL-C=160 mg/dL) ’ (1.33, 6.48)  (0.99, 2.29)
Hypertension™” 10 1.61 1.88

(SBP or DBP=140/90 mmHg) 092, 2.82) (145, 2.44)

) o 18.84 15.98
Y981, 3621) (10.81, 23.62)

D AO: Abdominal obesity group, BMI-AO: BMI & abdominal obesity group
? Adjusted for age and OR of AO, BMI-AO groups based on the risk of
Normal group

» Metabolic syndrome: waist circumference>85 cm, TG>150 mg/dL,
HDL-C<50 mg/dL, FBS=100 mg/dL, SBP or DBP>130/85 mmHg,
Diagnosis is established when =3 of these 5 risk factors are present

9 *p<0.05, " p<0.0001 by logistic regression model

Metabolic syndrome”™

¥, D2YAYEES 1 LDL-2YAHSES D3HAY
B2 2D AT AUETF OO FolAN £ A
T Astoks AR oS BTk Lee 520099 AT it
219] Lhol7h 40-TOHI 2 65A] o]A9] tmelF-E ZEHHL G,
olS o] AXEA P4 AP H 27 5 Al 9ol 1]
A gol 2 2] TARR] 40-64410) HTHe ThHE Ao,
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