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Abstract

The purpose of this study was to investigate the current status of chronic diseases according to obesity in the elderly older than age 65
using data from the 7th Korea National Health and Nutrition Examination Survey (2016~2018). The subjects of the survey were 3,245 elderly
older than age 65 who participated in the health survey and nutrition survey, 45.8% of the subjects were males and 54.2% of the subjects
were female. 37.5% of all the elderly were obese, and the females (42.4%) were more obese than the males (31.8%) (»<0.001). Diabetes,
hypertension, and hypertriglyceridemia had a similar prevalence of 24.6%, 63.0%, and 12.7% in males and females, respectively.
Hypercholesterolemia was higher in the elderly females (44.2%) than in the elderly males (24.9%) (p<0.001). Through the logistic regression
analysis, it was found that the prevalence of chronic diseases was higher in obesity than normal in elderly males and females (»p<0.001). The
total food intake increased from ‘under weight’ to ‘obesity’ in males (p<0.01) and females (p<0.001). In the case of the elderly males, the
higher the degree of obesity, the higher the energy intake (p<0.05), and “pre-obesity’ consumed the most energy in elderly females. As a result
of this study, the higher the obesity rate of the elderly, the higher the prevalence of chronic diseases.
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M E Z|A|of YAs| AYslar Qlch(Statistics Korea 2019; Ministry

of Health and Welfare 2020). =912 B 2.779] T AsHe

| A8Ee gt 9 3P So= Qo) wgAs ¢ Zty glom, Q9 WAoo 2= vEQto] 59.0%% 71
WEo| 7okl glom, o] 2 QIgt AFTES 2018Y 7|+ % =%, A 9 FHES BEAB3.1%), o)A EAES

it AA AFYES] 79.8%% AFA|oFal QJth(Korean Centers (29.5%), 85 4 FHZ4733(24.1%), T (232%) 5 <=
for Disease Control & Prevention 2018). THAJ23HE 7[1Q19] AY ©oF HIE 3 Qth(Korean Institute for Health and Social

P& 944 99l 3489 SO0 ol whyske], M4 Affairs 2017). o|2d T A A7 WA o] At A
3709 o4} A& E= Ao g HoJgt 4= 9lrkKorean Centers A7 JoH, dA7F 27Fssto] o APFS A A7,

for Disease Control & Prevention 2018). 22|Urg}t 654 o)A+ ZAS @51 49 A AR 7= X7 EAo] 3l
=3 QT 20199 712 7684 HOo g HA AT 149%= THYun 5 2004).

ZABEAL QIet. o]F Q1 A19] 2.1%91 2F 169 o] X]uf HTES T, G, oA EES, A2HA A 5
9 FES UIEY YT 02 AT s0he wololmE WU FEES ot ABAcloR duA e
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(Kim 5 2001; Mokdad 5 2003; Letonturier P 2007), 60A] ©]
AF =13719] BTH(=25 kg/m’) FFEE-2 20084 Bt 33.3%0
A 20184 37.4%= F7} F0]& Ho|1l th(Korean Centers
for Disease Control & Prevention 2019). 1=Q19] H|Th 2143}
I YHEE Aol o (Song & Park 2015), =l 7] A&
AFet IAE 75 Ashe T EAFS 26k, o
= Aro|gEZ Eole HRlo] HH, &3] vHdes 21
UE =919 A5 o] HL 43k 4 JH(Ministry of
Food and Drug Safety 2015). whetA] Ax ofjdt U AZSE &
de goME 79 Ut Augt JekEgol Badolet
o 4= glom, L1590 AT Y AF ek ¢
% thret A7} AdsgElolor @ Aol

LQlof H|gta} v A AEY B T A4 A
W, LiEe] Tl the Qjoka 43 U A
T FHE ATH(Choi T 2020), k=Q19] JFA RIFH} vH
Agte] A E Bt A (Park 5 2019), 1=919] A8
¥} vhgA 9194d H7KSuh 5 2015), 1=R19] Al5¥of
2 uete S B A5 Ad7(Song & Park 2015), =Q19] HARS:
o FHo & IdF4A A 5 Kim MH 2013), =219
, ST AR R E(Lim 5 2011), §F=
AAAg] FHE(Kim 5 2001) 5
=T glom, 1 9 kel that AAF A
, A 9 AlLTo] ofgh 50 EAE] Al ltk(Seo
2011; Song -5 2011; Yoon & Chun 2013; Cha 5 2016; Lee
2017; Han & Yang 2018). AP ALE2] 7o vvta}
ARS T, A5t vRhe, A 88at g det JAE A
B 2 AFEE =9 B Heh A Al E IdAa
A 58 FAlo 43 A= grotHy] ofg it uf
2HA 2 Aol s FUATIERAL Al 771(2016~2018')
A7 E ol-&sto] f-2uet 654 o] wRle] T st A%t
S HWHAEE AW E T, vRteo] mE v A AET
FEE AFHEE EASFILA A=A

5 s
o
1

ki

it

o off & lo (o = fy ¢

wa

B2 d3s FAFYYRAHKNHANES; Korea National
Health and Nutrition Examination Survey) A 77](2016~2018d)
o] GAslolElE olgsto] EAlslsich ZATAE A%
B2A0} JUEA] BF Folg vk 654 o]4F 18l 4,59
golen, 1% Bt g AFstAY, B2 ¥€9=
AFE A HiAISH] 91§l sk & AdF ol|A]7F 500
keal H]9F = 5,000 keal 0]+l AFE(n=197"g)(Han & Yang
2018; Bae = 2019; Park 5 2020)& ZAF Aol A A 2l5H%
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VY 5 45 9 WS, A9 f5ol SHsHA &
, Body Mass Index(BMD A7} Q1= o] €] (n=437%)= A
T7F SRS F9 W A uE
1St A ®27F gle ddA ke Al9stid. & Akl
T LS F(140/90 mmHg °1/F), T
, I AHEESEE2EHE
JES(S/3A1% 200 mg/dL ©]4Y)
RGN A= ADFA S, 5
SEYLHE, S4AHIU

SEEY, gy 99 o,
ISZATES 718 o FolA HolE7t §l= 71782 A9
stoith. M2 o 32459 1,424, of: 1,821%)S BA]
e g kit 2 Ato] &8H Al 771(2016~2018) =41
ARG FLRA Ame AP ER AFEHAHH95 9
ZQI(IRB approval number, 2016~2017d: =77} A4 FZ&
g 98 sk Aol sigsto] HolE A ¢l
3y, 2018-01-03-P-A) Blo} $=e¥3gt 27 o|T}.
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HITE {1 o Fof| I EF+= 2016W SR IIRA
9] ¢ AAZABMI) 7= 2 & AA|5(<18.5 kg/m), 4
(18.5~<25 kg/m?), H]FH =25 kg/m)) O & 3¢tA] A ol= 5191,
2017~201888 A A 5(<18.5 kg/m?), FA}H(18.5~<23 kg/m?), H]
TEA A (23~<25 kg/n), 1GAHTH25~<30 kg/n?), 26HAH]
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TH30~<35 kg/m?), 3THAHITH(>35 kgm) Q& 6THA] HolS
59l B oA 2017~20184 7]&S ZAZ dFo] A
AB(<18.5 kg/m’), 4H(18.5~<23 kg/m’), H|THHTHA|(23~<25
kg/ m), 1~3EHAIS H]TH(=25 kgm) o2 Holsto] 4vtA=
FESt] B4 i 1 o R PAK<100 mg/dL),
SEH I (100~<126 mg/dL), (=126 mg/dL)OE
TFEoHth XEAFH ol F= FAEE7IEY 120 mmHg
ujeko]l, o7 €Y 80 mmHg WRh), LEUHEA (571
G 120 mmHg, <140 mmHgo] 1, o]+ &<t >80 mmHg,
<90 mmHg), T EW(FE71EQY >140 mmHg F+= 0|78
?F =90 mmHg) O & FESIL, TFHAEEDT, 154
AFEF §9 olfs AP IS 2AR £/ Y
=, U E ol&sten, U (FZULHE =240 mg/dL,
TFAYALEE =200 mg/dLyo] AT ghe EASHL.

AAE Ame A, AS ASS
(BMI, Body Mass Index) 7}S ©|-&5l9al, ENAHAL AIRE
o|gsto] FEIET, FFALHE, AN A YE
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L THAEY, SARERY, TIHER) 2L A
T, 15572 4ETo ol HIFL BHAATT. YU
HAFE BT X AAT oA, BF L 0P Gga
HAFE P =98 vntEd] net 2An 2 G

oA Mgulg Axksld A JoFao] HHALHS B4
st}

3. SHEN

EA B SPSS(Statistical Package for Social Sciences,
SPSS., Inc., Chicago, IL, USA) Ver. 25.0 SA T2 1343 o]-&
stth SR Y RA NS B E A A (complex sampling
design)E B0l ARG AARE 2 A+ A3t Suet o

o

AREAYDIA)

Qg thzmelo] YusHE 4 YUES SBPHHKSTRATA), 3]
SIS PSUIE 8 3I5ITt 7HEAIvo] A, Lebteg o
H|GtE o] W2 A&, oL AFHAEH E4oA = A4
T AR, FF AHAHEA TS A (W o) E A]F S, A
R z2A BAAOl= ARRA|E7HEA] (wt_itvex) S A oF
o] wasielch

AWARGE W H|RhEo] wE THgAst A WEE
(weighted %)= TFoFF 1L, WARE4 (Chi-square test) ©]-8-9]
o §o14 FHE Soick. Aol e AWBA, B, &
NAAL S8 A3E, HT o] e AEE, YU HAHF
L 7|&EEABAE 0] 85t FHH(mean)T} HEZE 2 X](standard
erron) & TOFAL, FoA HALS LLEAHEA (one-way
ANOVAYS AIAJstelrh. Ao mhe vlgkzsh g g
WAL QRES AR 98 TS adgon s
B omal) & 71 EEEOR Aot Azte] Ae F4
2 sto] ARl A9E TR Wgelel 2AAE AR
A (logistic regression analysis)& otH T E4 A= F 714
REL AR, Model 12 BAHGE HgH] e
Z7to|™, Model 2= YREARRIOA o] 4Q1 Aol & HQl WS
S, NS, £55E, A9 R WeE nYslel 24T
Asfolth. BE $014 AHL p00s SFolA AAlsteic
20 9 o

1. HALE

AT GRS AgEHo] wE UREAFGE Table 10f] A|A|sH
At A2 FAF =Rlo] 45.8%, oA} Rlo] 54.2%31 21,
AL 65~74M17F 60.8%, 754 ol 39.2%F AR5
2019 THA EA Y5 09| v]ZFo] dApET} 142%
BT A5 10 o} 1010) u]Fe] At WAl v
S0l S7Fste] 20601 d0l= E ] Afol7t 4.6%= Eols A
O 7 A}l UTi(Statistics Korea 2019). AFA]9] 3%, A
A =919] 79.8%7F A AFSIAL AT AKFES
A} 12l0] B9 94%7t 25T B9 olete] sHig wol
o, G2 el S o] Hlg] iAo g W e
HATHp<0.001). 7FEL4o A= Y 1-919] 68.5%7} 1-2
wol 715 AL ol21 Asien, 191 7ol Aol
A =Q1(12.5%) B0t &} =91(26.2%)01 A AF oz &
UTHP<0.001). 25529 A5, AA| =919 453%7} 519
AS229 BT, YA 101(39.6%)E T o 1-21(50.1%)
E9 255F0] H W2 AR UE T (p<0.001). A
Ae AA =919 69.7%7F A1do] flleH, EAF =119
62.8%, oA} Q1L 75.6%7F BA G SHA] AL AU

7175 Q1go] 654l oldel 1HA Z1TE 20199 7|



Vol. 33, No. 4(2020)

Table 1. General characteristics of the subjects
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Characteristics Total (n=3,245)" Male (n=1,424) Female (n=1,821) p-value
Age
65~74 60.8(1.1)? 61.3(1.5) 60.4(1.3) 0.616
=75 39.2(1.0) 38.7(1.5) 39.6(1.3)
Residential area
Urban 79.8(2.0) 79.92.4) 79.8(2.0) 0.946
Rural 20.2(2.0) 20.1(2.4) 20.2(2.0)
Education level
Elementary school or lower 55.3(1.2) 38.6(1.5) 69.4(1.4)
Middle school 15.1(0.8) 18.2(1.3) 12.5(0.9) <0.001
High school 17.8(0.8) 23.8(1.3) 12.7(1.1)
College or higher 11.8(0.9) 19.4(1.4) 5.5(0.7)
Family size
1 19.9(0.9) 12.5(1.0) 26.2(1.3)
2 48.6(1.2) 55.6(1.6) 42.7(1.4)
3 17.2(1.0) 18.6(1.3) 16.1(1.2)
4 7.2(0.7) 6.6(0.9) 7.8(0.9) <0001
5 4.6(0.6) 4.2(0.8) 4.9(0.7)
=6 2.4(0.4) 2.5(0.6) 2.3(0.4)
Household income
Low 45.3(1.4) 39.6(1.6) 50.1(1.6)
Middle low 26.2(1.0) 28.2(1.4) 24.4(1.1) <0.001
Middle high 16.7(1.0) 18.7(1.2) 15.0(1.1)
High 11.9(1.0) 13.5(1.3) 10.5(1.0)
Occupation
Employed 30.3(1.1) 37.2(1.6) 24.4(1.3) <0.001
Unemployed 69.7(1.1) 62.8(1.6) 75.6(1.3)
D Unweighted sample number.
? Weighted % (S.E.).
218%010, o] % 191 7179 Hlgo] 2% A1 we sh R FYBY) ojzigol Ug ACR W, o)z A
T $9& Ho|1 grkStistics Korea 2019). 5 L@z 1 A4 BAZL o wol WY Aoz Azt
ol 7lo] A9 AZTe] ARG ¥, A4 G
AT Gl vgo] WA MPARG AHoR wo A 2 DNEE HE U MEBNS, e, HUZAL SH7
e Roj5T YeAkSutisics Korea 2017). 1¥lZ 191 747 810] o] WE vh A% AL Auus] 95 A
o201 o} 7b] Gk HH L SR £3BS  FAS BYSA, FAAA BREL P =AU T3
HIELEE AT (Choi 5 2020014 291 o]49] Zhmek 19 I, Mgk P, DAY, TBALESEZ, DFHAFAF,
7HHA &5 9 AAIES 580l Wi, AT, LT Ztz} Agto] tigt {HE AIE Table 20 A A5k A&

HAYEZ vlgo] £ AN HAIFT or], £S5
Zol met AES At wolel ARl US4 Aol
B3 k(Chung § 2010). 7] A8 HAY 20|
A74) 2ASH Beto] Sleka & 4 ik webd A54
Fo| XI, 7R 1% Ex EARAEY 9 WYY

7}
FAFBMDE @Y =¢l B 24.1 kgm0, HAH23.7
kgm)ETH oz}245 kgmd)7} ThA =L XS Byrt
(p<0.001). BY9] A9, HIT5Z7|EY B2 128.5 mmHg
9o, Y&} 19 126.9 mmHg, oA} 130.2 mmHgO.2 §-9]
]l 2ol & H A0 (p<0.001), ZFolL71EY Hat-Z 727
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Table 2. Status of measurement data of body in blood and biochemical data and chronic disease by gender

Characteristics” Total (n=3,245)” Male (n=1,424) Female (n=1,821) p-value

Body mass index (kg/m?) 24.140.1% 23.740.1 24.540.1 <0.001
Systolic blood pressure (mmHg) 128.5+0.4 126.9+0.5 130.240.6 <0.001
Diastolic blood pressure (mmHg) 72.4+0.2 72.3+0.3 72.6+0.3 0.460
Fasting blood glucose (mg/dL) 107.1£0.5 108.1+£0.8 106.1+0.7 0.069
Total cholesterol (mg/dL) 183.7£0.8 177.3+1.2 190.3£1.1 <0.001
Triglyceride (mg/dL) 105.3+2.6 102.442.8 108.3+3.2 0.060
Obesity

Under weight 2.4(0.3)" 3.0(0.5) 1.9(0.4)

Normal 33.4(0.9) 36.3(1.4) 30.9(1.3) <0.001

Pre-obesity 26.7(0.9) 28.8(1.4) 24.8(1.2)

Obesity 37.5(1.0) 31.8(1.5) 42.4(14)
Diabetes

Normal 46.3(1.1) 44.5(1.6) 47.8(1.5) 0973

Fasting blood glucose 29.1(1.0) 30.0(1.4) 28.4(1.3)

Diabetes 24.6(0.9) 25.5(1.4) 23.8(1.2)
Hypertension

Normal 17.0(0.8) 18.4(1.1) 15.9(1.1) 0.183

Pre-Hypertension 19.9(0.9) 20.2(1.2) 19.7(1.2)

Hypertension 63.0(1.0) 61.4(1.4) 64.5(1.4)
Hypercholesterolemia 35.4(1.0) 24.9(1.3) 442(1.4) <0.001
Hypertriglyceridemia 12.7(0.7) 12.7(1.0) 12.7(1.1) 0.995

D Obesity: under weight<18.5 kg/m’, normal 18.5~<23 kg/m’ pre-obesity 23~<25 kg/m’, obesity>25 kg/m’
Diabetes: normal<100 mg/dL; fasting blood glucose 100~<126 mg/dL, diabetes>126 mg/dL
Hypertension: normal<120 mmHg, <80 mmHg, pre-hypertension>120mmHg, <140 mmHg, >80 mmHg, <90 mmHg; hypertension=>140

mmHg,>90 mmHg

Hypercholesterolemia: cholesterol>240 mg/dL, Hypertriglyceridemia: triglyceride>200 mg/dL.

2

Unweighted sample number.
Mean+S.E..
Weighted % (S.E.).

3

4

mmHg% O™, A} 72.3 mmHg, oJA} 72.6 mmHg O & H]|<:5}
FAE HAA G §H R E A S e FEE
o] A, AA| =9l B 107.1 mgdLe]ow, oz} =9l
106.1 mg/dL, BAF =91 108.1 mg/dLo| it} £ 2 AHES
o &} 1=21(190.3 mg/dL)o] F-9]&Ql Ato]E Kol EA}
21(177.3 mg/dL)Et} = 0 1 (p<0.001), SAALL oz}
21(108.3 mg/dL)°] YA} =91 1024 mg/dL)Ect =& £X&
HAAT {9442l Zol= Sl

AA =919 37.5%7} H]Fto] o, FA} wQl(31.8%)H
o oA} kRl(42.4%)00 A HINHE=TE w2 AR YERHT
(p<0.001). T FHES] F-F, AA =219 24.6%7F Tl
B 7R Qo J ol HF H|t 29 G
HE 7HAAL ISl 18 FH o FolA = " kol B

T 63.0%7F TRYL AT Qg0 gt =9 61.4%, o
A e}l 64.5%29] 1EY FHES Bt I AHER
3 REES A mRl(249%) R oAt 1R1(44.2%)0] %9k
O H(p<0.001), XFPZALEST FHES FY = 5 o
St $F0F HH 127%S HUTh

Py, TZAAGESS 1 9l BF B35t 71
Holov vgts, 18%, I AHEESS oA =
o] F&t RlET =2 £ Bt o4 =919 H]Tt,
Fujgh, giASeae fHEC] B8 kllEoh w3te
(Lim 5 2011), 4R Qg H|TREE HAHT =21
(Park & Gu 2017), ©]%= o4 =219] HA o]F A& thALS
H|ES5E AL a7t Qlo]l € 4= okl sheict. 4hel &
A](EQ-5D index score)ol| A H]THQl 39 T} QT

M

o
A o
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ofz} w919] 4] A A7t o HAaste A Holal Q)
2tH(Shin 5 2011). E3H &b kel tHE oz} 1 Qlof A4
WA TS FHEC] XL, TELEo] REHE, AA
A oj7A o o5 nfRSt AMBRS 314 Bl Ao T
APEZEY] R Eo] & ATE HoFA USITHPark 5
2006; Kim MH 2013). £ ZAJ A& G2} =Qlo]| v|s) of =2t
1Q19] st pEo] WL, At 7}+—TL 39 H&o] =%

on, AAEE E A5FE BT W2 A0E Kol 9]
o & A7 2%E o f5olE W gAF 2l E T oAt
o= o] AC}I:HXJ og =o u}/\éxl_g_].o]_o_]_gq] h:gE]Cﬂ 01%

Ao R AT 4= glom, o]Hgt o7} kol A A ¢
FEA AF AH 5ol gt A5 A1 o] e 1S
9 #ejueto] A% AoR AtgHrh

H

3. H|2H=0]| [HE DHMEE B2

HRHE S5o] o G, TES, IEYLEEES, 1L
FAALESY 1 RS EE AuEYTH(Table 3). T
Q] B, HY )l B AAS(14.3%, 8.4%), A/ (22.5%,
19.4%)o) A H|9H33.8%, 32.0%)0.2 Z4+E SARE 5
_H;_o]uﬂ s L Hg%o] io]-xﬂr,}(pq) 001). QOP oHE
T gk FHES Zo] 3y =2l BT AAHSA54%,
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49.2%)0l| A1 BIRK(75.4%, 74.9%) 0.8 Z4E GHEo] &olA|
I QIO (p<0.001), 1 A= G ETE =94t 112
AHIEESZ AAISOIA HH =l ZH2F 10.1%, 10.8%F H
Fom, Heto R ZA4E FAF =12 33.0%, oA =90
46.1%2] FHES Ho|w, vl oz} Q19 IFH AH|
£E3 480 A =R E4THp<0.001). LFHA|
T HTO R 48 g BE fHEC] FoA= 2

H 3o m(p<0.001), GUTtol= F9HQl Zo]& Ho]
A oFokth AEA O AAFolA HITO R A4E Fil,
13Y, IFYAHEES, LT ES BT FHEC
37V 23 Bt 99 =S e H|vh B3
Hgh} AR Y] FHEES ATE A4(Lim 5 2011)°]

Lo
ommm&m
ol}lo

0

_4
—

M= gy Q19 Hinh ERuw A S FEEC] &
orou] H|mA =S owES Mol AL TEo|h E

3] Wi, Helgo] & o4 welo] {h ele] ule]
23S Bonh B9 vwe A%
TR ) 4] YL v, K3 ool pE 5o

S A 918 AALEo| B0l 3 oAl 2

Table 3. Status of chronic disease by gender and obesity status

Male (n=1,424)”

Female (n=1,821)

. -
Characteristics” i, :ngzirt Normal Pre-obesity Obesity Total \S;Zirt Normal Pre-obesity Obesity p- value®
(n=44) (n=512) (=404) (n=464) value (n=33) (n=554) (n=455) (@®=779) value
Diabetes
Normal 44.4(1.6)74.1(7.7) 50.5(2.6) 43.2(3.1) 35.522.7) 46.9(1.5) 63.9(9.4) 55.2(2.6) 53.0(2.5) 36.5(2.1)
<0.001 <0.001 0483
Fasting blood glucose30.4(1.4) 11.6(4.6) 27.1(2.2) 35.3(3.1) 30.6(2.4) 28.4(1.3) 27.7(9.4) 25.4(2.2) 26.8(2.4) 31.5(2.0)
Diabetes 26.5(1.3) 14.3(6.8) 22.5(2.0) 21.5(2.3) 33.8(2.6) 247(1.2) 8.4(4.7) 19.4(1.8) 20.2(1.9) 32.0(2.1)
Hypertension
Normal 18.9(1.1) 20.4(6.6) 26.6(2.3) 18.7(2.4) 10.1(1.4) 152(1.1) 19.7(7.1) 21.4Q2.1) 17.42.3) 9.1(1.2)
<0.001 <0.001 <0.05

20.3(1.3) 34.3(8.6) 23.9(2.3) 20.7(2.2) 14.5(2.0)
Hypertension 60.7(1.4) 45.4(8.8) 49.5(2.6) 60.5(2.5) 75.4(2.3)

Pre-Hypertension

193(1.1) 31.109.6) 23.3(2.0) 19.2(2.4) 16.0(1.4)
65.5(1.4) 49.2(9.8) 553(2.4) 63.3(2.8) 74.9(1.7)

Hypercholesterolemia 24.2(13) 10.1(4.8) 17.42.1) 244(24) 33.02.5)

<0.001 42.8(1.4) 10.8(5.3) 38.02.4) 45.6(2.9) 46.122) <0.001 <0.001

Hypertriglyceridemia  13.5(1.0) 7.43.9) 8.5(1.3) 12.4(1.8) 20.92.3)

<0.001 12.7(1.0) 0.0(0.0) 9.6(1.5) 10.5(1.6) 16.9(1.6) <0.001  0.592

D Obesity: under weight<18.5 kg/m’, normal 18.5~<23 kg/m’ pre-obesity 23~<25 kg/n’, obesity>25 kg/m’
Diabetes: normal<100 mg/dL, fasting blood glucose 100~<126 mg/dL, diabetes>126 mg/dL
Hypertension: normal<120 mmHg, <80 mmHg; pre-hypertension>120mmHg, <140 mmHg, >80 mmHg, <90 mmHg; hypertension>140

mmHg, >90 mmHg

Hypercholesterolemia: cholesterol >240 mg/dL, Hypertriglyceridemia: triglyceride>200 mg/dL.

? Unweighted number (Sample number).
% Chi-square analysis by gender.
Y Weighted % (S.E.).
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nFFFa HAHE FAstL Atk(Jung & Kim 2018).

4. H|ZHT} B EE 7H 0{F0f OlXl= L&

HIEE, o] wet v Age] v J¥EE A
7] 18 2AIAHIHEAE SATH(Table 4). 2224 2.2 H]
WAE7t Fobdas Ju 7 iy, A8, LEF2H|
83, LFATES FHE EF FAEA A
(p<0.001y5 HolH F7}ets IS HATh BAUSE A
&3 Model 25 7|22 AWE 1 Gt FHEES Y
oF HIRkd A9 FAbe 2238, of2h= 239812 #3103, 1

o

AFAESUPNA

= =0l A2 & I#A UtHGrundy 5 2004; Han & Lean
2016; Shin & Lee 2020). webA] TH A outal #EE 9
ShA= AAZEs D AL JfAdo] FHEE oo THloltt
(Lee & 2012; Jung & Kim 2018).

Sy @ Q1o Bt 82 2016 7]E 82.740]
L, A5 13082 Batega A7 Thol 9439
Z}o]lE Ho]il Qlth(Korean Centers for Disease Control &
Prevention 2018). oF 100] W& Ao =2 Qlgf Yot 9F
A B F7olA oJ&ste] Agsfof gttt A= 4
o] 7}ssttt. wdFeH] 9 g EX|H|E = Wi F7lskal

e FAT} 4238, 017k 305 E9lth BBAAHEY Qe AHolthSuisties Korea 2019). WA wdz]e] A7
S GA 2408, &} 14781 S How, IFHAYES o A oM = AR st o R Qe A
of A% WA 2920, oI 1870 B ek B BT gaA7)7] S choek A} o] e
vt A% AW 94 SY4HE, @Y, 35E9H & o] QT Zoltt. =dr] 9] v g ARk R r]of AR}
A A AAE, AAEE, Folu S50 &2 7] dgst7| ok Aob], H4Q7], ARI7IE AXHEA B4
g3kl o] 91(Oh JE 2016; Kim 5 2020), £3] ¥ ¥ Aesyo g ols) uhystcty o 4= k. wlebd A A
FHITRE Qled ARES FEstL, A 24 A NE o= T FAZAI AL d%S vhefstar, 10
Table 4. Odds ratios for chronic diseases by obesity status
Male (n=1,424) Female (n=1,821)
Characteristics" Under weight Normal  Pre-obesity Obesity | Under weight Normal Pre-obesity Obesity |
(=44)  (=512)  (n=404) m=a64) PV =33)  @=554)  (n=459) (=779)  PVAe
Diabetes mellitus
Model 1 OR 043 1.00 1.12 2.14 0.38 1.00 1.09 2.50
(95% CIy? (0.14~132) 0.77~1.63)  (1.53~2.99) (0.11~123) (0.77~1.53)  (1.80~3.74)
<0.001 <0.001
Model 2 OR 0.44 1.00 1.19 223 0.32 1.00 1.09 2.39
(95% CI) (0.14~1.30) (0.81~1.74)  (1.60~3.11) (0.09~1.11) (0.78~1.54)  (1.72~3.32)
Hypertension
Model 1 OR 1.20 1.00 1.74 4.01 0.97 1.00 1.41 3.17
o -~ . . - . . .
(95% CI) (0.47~3.04) (L15263)  (272-592) _ o (037-253) (095-2.08)  (2224.5D) _ o,
Model 2 OR 1.16 1.00 1.83 4.23 0.79 1.00 1.43 3.05
(95% CI) (046~2.92) (1.20~2.78)  (2.87~6.23) (030~2.07) (0.96~2.14)  (2.13~4.38)
Hypercholesterolemia
Model 1 OR 0.53 1.00 1.53 2.34 0.20 1.00 1.37 1.39
o - . - . " 5
(95% CI) (0.18~1.58) (L04-226)  (165-331) _ 0 (0.07~0.60) (101~1.85)  (L05~1.85) _, o
Model 2 OR 0.54 1.00 1.53 240 0.21 1.00 1.40 1.47
(95% CI) (0.18~1.60) (1.04~227)  (1.70~3.40) (0.07~0.65) (1.03~1.90)  (1.11~1.94)
Hypertriglyceridemia
Model 1 OR 0.86 1.00 1.52 2.84 0.00 1.00 1.10 1.90
o ¥ . - . 5 .
(95% CI) (0.26~2.78) (0.97-239)  (1.88-430) _ . (0.00~0.00) (075-172)  (1.34-2.70) _ o,
Model 2 OR 0.87 1.00 1.55 2.92 0.00 1.00 1.09 1.87
(95% CI) (0.26~2.86) (0.99~2.42)  (1.93~4.42) (0.00~0.00) (0.70~1.71)  (1.31~2.67)

D Obesity: under weight<18.5 kg/m’, normal 18.5~<23 kg/m?’, pre-obesity 23~<25 kg/m’, obesity>25 kg/m’
2 Unweighted number (Sample number)
» Model 1: Without adjustment, Model 2: Adjusted for education level, family size, household income and occupation

OR: odds ratio, CI: confidence interval.
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o= ouk JfA, e T2 o] Qs Aotk (p<0.001), ‘“AAP 9] AF “FAZ(p<0.001), ‘TLZ(p<0.05),
U (<005 7P Bo] AL ATk eivtet 4l
5. HIBHZO) M AER U oka Mz 2 o TSl Jlelshs A% BF AT(Lm 5

T Qlo] Hulio] e AR U ook HHAFEL  20180)4E TIPS Bt WHEE AE B, 4
Table 5, Table 63} 20}, WA 10l0] % A% HHFS o2 & AT L NoHR, WIR, 98, 24, CIRESA AL
o 13913 gol 910, AAZANA Hgtoz A4 fojdel  s|zmuTh 4HFo] Wotw, F7) HE2 AYHE AaS,
2ol (002 Holr] Ho] sl AEFHE A B8, AFeE, YERS JEHT A2Fo] kol 1
HEE, ER(p005), AT E<0.001), HAT (<00, 3 Ao Reo] Hi Ao Husty Yk
52 (r<0.001)01 4§21 59l 2ol S Hon HlmHEe] 4% AYaE AT AL, dA 1wl 52 1,873.7 keal)

b @e ATE Bt o2 Qe 10840 g0] F AE A oUAE AFHshT AoH, g 7 &L oy
Ao moon], HlHAYA A 11685 g0 HHFS B A(19882 kea)Z AT AATHp<0.05). THA] AL,
olm 7V W ke AASATHp<0.001). AEFE HHF  AAZFHCpE GAP, HEbAe R ZoA bl
N4 FOIHR Aol G 8l 4% F BTl gol HHT T $E) HNPL Bolw ANYol YAhp00D. AL
AEE W ARRGOMNAON, ALF §RF UBE BEL AP, MUAL WEHLA Fol
20 Aol HRATA" 2ol A o] Aty AP gerol Wk, Elokw, 2lREah, toloble Ab,

Table 5. Daily food intakes by gender and obesity status

Male (n=1,424)" Female (n=1,821)
Nutrient Total \i?ghetrz) Normal ~ Pre-obesity ~ Obesity pvalie  Total ;j:;irt Normal — Pre-obesity — Obesity pvalue
=512 = = = = = i
oy 51D G0d) eded o3y S @45 @T79)
Total food 1,391.3+30.9 1,149.4+93.6 1,441.8+34.0 1,457.2447.2 1,516.3+46.9 <0.01  1,084.0+20.0 883.3+59.9 1,130.0+29.5 1,168.5£36.4 1,154.0+22.9 <0.001
Cereals 300.9+6.0 279.7£18.0 307.4+7.1 305.2£7.5 311.5£7.5 0.408 243.8£52 219.9+19.0 246.1+53 2553+6.8 253.1£5.5 0.251

Potat d
ORIOCS NG 306164 37.0:238 360842 35961  37.6:47 0994  333:29 89+34 391453 406466 445556 <0.001

starches
Sugars &

) 76:06  69:20 7809 7307 8307 0829 6407 59424  68:07 7310  56:05 0310
SWee
Legumes 465431 282486 464139  S07:48 60777 <005 370430 3974111 356:29 310432  41.6:42 0236
Seed! d

ete s an 70808 45224  86L12 65509 82412 0237 92421 139480 82419  73+14 75413 <0.001
nuts

Vegetables  324.248.0  235.1422.2 351.2+11.5 354.1+12.6 356.5+11.4<0.001 257.4+£7.3 209.6+25.0 262.7+104 280.9+12.6 276.3+8.5 <0.001
Mushrooms 3.7£0.5 1.2+0.7 4.140.6 4.1£1.1 5.6£1.2 <0.01 2.840.3 1.5+0.9 3.3+0.7 2.7£0.5 3.6£0.6 0.238

Fruits 186.4+12.1 174.6+41.3 186.4+11.6 177.4+13.6 207.3+14.8 0.456 174.449.6 115.8429.0 202.9+13.6 187.1£12.1 191.9+.6 <0.05
Meat 72.8£6.2 67.6:21.8  63.0+4.8 84.6£7.4 76.0£7.0 0.063 522464  69.8+25.0 39.443.6 527449  46.8444 0.101
Eggs 20.7+2.1 22.948.2 20.7+2.0 19.1£1.9 20.2£1.8  0.902 16.4+14  15.044.6  203+1.6 14715 15.7+1.3 <0.05
Fishes and

107.0£7.5 78.54244 121.5494 111.7£12.6 116.3£10.2 0.431 81.9+7.4  813+27.1 80.746.1  85.0£10.0 80.5+5.8 0.983
shellfishes
Seaweeds 33.444.1 224+11.5  32.1+44 41.548.6 37.546.0 0.508 25.142.5 13.9+6.8 27.5+42 28.6+44  30.4+39 0211
Milk &
dairy 60.5+£6.4 774+225 487453 55.246.4 60.5+8.8  0.498 59.444.2  44.7€13.3 70.146.5 63464 594443 0.293
products
Beverages 69.7+6.4 51.4+17.6  76.7+7.2 75.9+8.7 74.8+10.9 0.596  51.4+3.2 17.5#6.6  56.0+5.5 69.3£79  62.7+5.4 <0.001
Alcohol 80.7+7.7 35.0418.1  95.2+11.6  93.4+17.9  99.2+12.2 <0.001 7.2+1.3 0.1+0.0 5.7+1.8 16.644.3  6.6£2.2 <0.001

Y Unweighted number (sample number).
? Obesity: under weight <18.5 kg/m’, normal 18.5~<23 kg/m’, pre-obesity 23~<25 kg/n?, obesity>25 kg/n.



436 & F 4 FFEFYsIa|
Table 6. Daily nutrient intakes by gender and obesity status
Male (n=1,424)" Female (n=1,821)
Nutrient Under e . Under o .

T v (PGS o e o v (T O e
Energy(kcal) 1,873.7431.2 1,680.3196.1 1,923.2+32.0 1,903.2443.8 1,988.2+35.6 <0.05 1,412.0:20.0 1,198.2+62.1 1,470.1425.5 1,504.5+35.7 1,475.0422.6 <0.001
Protein(g) 62.0+£1.3 504446  64.6t14  64.8£1.8  64.8+1.6 <0.01 45.8+0.7 394423  47.6t1.1 479+1.2 48.2+1.0 <0.01
Fat(g) 30.0£1.0  23.1£3.6  31.2#1.1  33.0£1.5 329413 0.078 21.8£0.6 16.0£1.7 23.8409 252409 22.440.7 <0.001
Carbohydrate(g) 316.1£5.6  299.6+17.5 322.6£5.5 314.8+6.6 327.4+58 0276 2554439 221.0+12.7 264.5+4.7 2682+6.4 267.8+4.3 <0.01
Fiber(g) 27.1%0.7  22.8£2.2  28.740.8  28.1£09 28.7+0.7 0.072 22304 17.6t14 2.040.8 233+0.8  24.4+0.7 <0.001
Ca(mg) 491.6+16.1 428.9+55.4 520.0£17.6 491.1+20.7 526.5+19.0 0.243 396.1+8.9 384.5£29.1 428.0+13.4 379.749.9 392.0+8.6 <0.05
P(mg) 999.7£21.4 823.3+72.41050.2£22.61035.0+£28.31090.0+23.9 <0.05 761.5+12.7 646.2+41.6 807.9£19.1 791.2+19.2 800.6+14.7 <0.01
Fe(mg) 122403  10.1£0.8  13.1£04  12.8404 127403 <0.01 9.6+0.2 8.6+0.6 9.9+0.3  10.0£0.3 9.840.2 0276
Na(mg) 3,287.9466.9 2911.5t182.1 3396.5t1044 33637+138.1 3479.84946  0.053 2,267.3+51.6 182491480 227744754 249201050 2475.0+724 <0.001
K(mg) 282195779 243782047 291264646 2,901.6£85.6 3,0355£732  0.116 22178400 169871094 2,351.9+63.5 2407.7+70.0 2412.8+584 <0.001
Vit. A(ugRE) 540.2+22.2 384.2+48.9 543.9£23.0 629.1£71.4 603.5431.3 <0.01 432.0+17.6 328.1+58.1 474.0+24.7 460.1+£25.6 465.5£16.5 0.133
Thiamine(mg) 1.3+0.0 1.1x0.0 1.3+0.0 1.3+0.0 1.3+0.0 <0.01 1.0+0.0 0.9+0.0 1.0+0.0 1.0+0.0 1.0£0.0 0353
Riboflavin(mg) 1.310.0 1.0£0.1 1.4+0.0 1.4+0.1 1.4£0.0 <0.05 1.0£0.0 0.7+0.0 1.120.0 1.120.0 1.0£0.0 <0.001
Niacin(mg) 11803 9.5+0.9 124403 124404 129403 <0.01 8.610.1 7.2+0.4 9.0+0.2 9.0+0.3 9.1+0.2 <0.01
Vit. C(mg) 56.8£2.6  43.8+8.0  66.9+4.0  56.5+32  59.9+3.8 0.052 47.1+1.7 255440 569434 548+3.2 51.0£2.5 <0.001
Energy
contribution

Carbohydrate(%) 71.8£0.3  757+1.6 712405  702+0.6  70.3£0.5 <0.05 73.6:04 74.8£13 73205 72.680.5 737404  0.238
Protein(%) 13.8£0.2  123£0.6  14.0£02 14202 14502 <0.05 13.0£0.2 13.3+£0.5 12902 129+02 13.1+02  0.692
Fat(%) 144+04 119+1.3 14804 15705 15204 0.053 13403 12.0£1.2 139404 14604 132403 <0.05

Y Unweighted number (sample number).
2 Obesity: under weight <18.5 kg/m’, normal 18.5~<23 kg/m’, pre-obesity 23~<25 kg/m?, obesity>25 kg/n.

HGEATA), RGP 2o BSe £2S Holm go] 43 I, ol4X WS U AEW I AL ANT 4 At
Sh Qgle. olat 1eqlo] A9, MR, ety A, Hoblg 1 s1%ThAppel 5 2005). ol T AFAPOR It ¥l
A LE GPPRAA HRE THo] W2 HHF] Dt ALY WAS AR AT (Park F 2019)0] A
ROH9l Aol Btk T4, L, Hlek €2 Adetus 9% 2WA UL AT Ik wAELS T, sk
GEARA), HRP 2|4 Qo HAFl W ATE B A B, By Uolobl, BE 52 B 0|5z HHsty
At TaohE, YA, AR B oA EAN L A4S dolon], S, 4TAA, WS WEE0] B4 elEd
W U AT FN UL B oA G ¥IS) e ASE RISD Ik B Felife o) 3
ulgo] IH2l Zol(p<0.05yS HolH E3kon, of4 19l [UA HHge] F25ta, 20 o] FFe] Bs

R

9] AL A 5T odA L FHENA BTG A o] Eo]tq Aa0] HF 52 Wot 9 J¥TFol olF

FolAQl Ao (p<0.05)F HolH & $XZ Hch M4 7 A|A] kAl QlZ&o] HAlE 3 QUth(Suh 5 2015; Han & Yang
o7 Jy el9 ouAAFHHES AHEH ©pdhHEo] 2018). o] Ft JFELT ¥ 2HL WA {FHES T
70% oo &2 A7 ARl 65%F XISl o, Aty 7N 719, THdAgo] Qls B9 B3 IFAHe] TAT &
Aoz AR sstAel 15%KR T AA st 9l Uth(Park 5 2006). =t Q19 HEE HF o] 4 AXH
ek 53] ®peE ] HdFHlE0] w28 AT thE] 1.5~2v] 7heF ol HF st Ax ZAIHOE A4
FHEC] B Eth= Eil(Kim MH 2013)7} QoW Sok Ut ol kQE0] HA, B, 2ERY 2 v
S =3 gl B xsiz|dlo] LHS) ATl ke Ltk e 2 AFHsla 9lSof 719151 (Lee 5 2017; Han & Yang

-\11110
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2018), o] g HEFC] kgt d3= 1L AxEaast
AY 59 TgdT WA Ao] Ah(Tsugane S 2005;
Adrogué & Madias 2007). A4 o} @ A =d AES
AeiAe 43 U= A8 FEFFFol EFolth A4t
o] 4 /WL B9l BERHT 1SAATES, g, 189
9] 93 o] Polx|= AIE Ho|al QJrk(Shin & Lee 2020). T}
2hA] Q159 AAEE Thetotar, v Ast o U )
£ A% SR o & 2 o] YRS Z0E AR

e,

Qo w A=

2 A= Al 7] FUAGYFRAH2016~2018¥)2] A=
£ o]&5to] 654 o]AF9] =Q19] gk mhE Y st U
FEA AFH AHE THefetaal =T RAALS A
AREZAIL} GERAOl AT T 654 o4 w9l 3,245
ojQlom, T2} kglo] 45.8%, A&} Wl 54.2%%ct. HAt
LRlo] o7} RIH T 2 WS $ES B (p<0.001), 7t
SEE HY 2919 68.5%7F 1-2919] Aqfh 7152 o] FaL
AR, FHAF E=R1(12.5%)H T} o=} 12Q1(26.2%)°141 191 7ht
7F gHA o2 EAThp<0.001). A5 FAE5O F5
G2 eQlETh ofz} glo] T Hokgh Ao=Z RAMEQ]T

919] 37.5%7}F Hlko|loH, JA; w9l 31.8%, &}
19l 424%9] HIVIEE By, G- T Bt 24.6%2)
FHER HT 228 Bt 18U A =71 61.4%,
o7} =9l 64.5%9] FHHEC| HYon, IZHAHEEFS
A% FA =024.9%)E Tt o=} QI 44.2%)°] =2 FAE
HATHp<0.001). AZDZFALBMDE= FAK23.7 kg/m)HETh
o} Z}(24.5 kgm’)7t ThA EL $AE B hp<0.001). TH4]
A% f5 o 7o) g 2AZ F8 = = AAAS 4
A, GHAA AR Fofl v, HFFE7|EYS, S22 A
HE S3%olA L5 oz} kqlo] JA} wlurh 594
2}o]E Holn &2 £2E HYrH(p<0.001). g1 kol B%
AAZ, Ao vte g Zps G, 18Y, 1FHA
HEES, L3AALES ¥ EC] I J7ete 29E
B=d, F&te] 3% ZAdel vlof v 39 i §
HEC] 2.234, TEYL 4.23v, AZHAEHEES 2.400,
TFHALEF 2.824 =Gk THp<0.001). 9 =}FQ] 739 At
v Bt A G 2398, 1E Y 3.058), LZH AE
E83 1479, 1F3HAFES 1879 =4 THp<0.001) H
R19] F AE AFHF2 AAFANA vte® 445 J7t
Sl HAF Q19 Y TR (p<0.05), H4Fp<0.001), H
AF <0010l A §-9]H Q1 Zpol]& Kol H|ghofA Hol
AFetact. oA k919 Aol AR - AEFE UL

wolo] Hlgho] whe g us W oo et 437

oA 7H Eol(p<0.001) HF St AU, FFaE HHF
< HY =Rl BF HRte g s ouxgd el St
e, A =l HRREA A oA A F Tl
7P Bkt HAeQ1] A T2 AR S ToAM '
o] AFstaL e, ]l, oy, 2 ETH, toopil2
wEPFo R Zes AFF] gt d4E2 2, L
Bl Ce A ZoIA, A, goke, dE, HEES H|
TR oA, S, Aol e BT EolA A
FFol Bt

S, & ALE B BV et AET E g4 HH
ol Higt #Ade AAISHLAL Fl o, BEd] wE 4
T 9 ¥ AT 20N did 4%E =Es= T
£ AO] AU HElch VAR GERAE dHAT
ZA 24A7 S A= E 0]85k37] W2l ATEA (cause-
effect)S Argot=Hl Aol U A= Atmdr. &, A
g AR AEor YA HHcke A SF
T A3 HYstrlole ofEEe] S ALer HHEY,
Gt QAR A& A8 SHe R AT A
o] BAE AYstlole aAKCl S AR AlmE.
TS 2 dFolME BMIAFE o]&sto] vdAE 2
St BMIAleE 2530 A9 vl&g ggs] wrgst
+ AFE7} oty EI Q9] Ao r QIR AFHAE 5
o] A Hofof 5= oA A S & & A& Aelth 1
gyt eyt =9l A3 JFTHE RS 5 e o
TR ARE 0|85ttt A, & AT 2RE F

» OL

S|

o=

stel4aio] W ol wolge) A9 T Ase] o Foke
o
o

Aot A AT Aot FYHE Selutet wAS A4

ol o] /184S Pt Bsha FHA
A B 4 9l 7187t ZolEE AL U 4 Yk Ut
A oleitt EAS AT 4 YL LS A FUH
43 9 0, el Z2Ide] nlsolol & Ao Bt
e, o2 E8) AT AT SO FE}T, 55 4
gozo] WYL YT 4 YEE ok & Roltk
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