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Dietary Assessment and Factors Related to Prevalence of Metabolic Syndrome
in Korean Youth: Based on the Korea National Health and Nutrition

Examination Survey 2007~2013

Yong-Suk Kwon - Yangsuk Kim® - Eun—-Mi Ahn - Hyun Ju Kang - Young—Hee Park - Young Kim
National Institute of Agricultural Science, Rural Development Administration, Wanju, Korea

ABSTRACT

The aim of this study was to assess a dietary status and to examine the factors related to
the prevalence of metabolic syndrome in Korean children and adolescents. For this study, 5,576
subjects aged 10~18 years, who participated in the health and dietary intake survey (24h recall
method) of the 2007~2013 Korea National Health and Nutrition Examination Survey
(KNHANES), were sampled. The five components for the diagnosis of metabolic syndrome in
the subjects were taken from the modified NCEP-ATP III. The total prevalence of metabolic
syndrome among the subjects was 4.6%. The total prevalences of the metabolic syndrome
components among the subjects were central obesity 8.4%, hypertriglyceridemia 18.8%, low
HDL—-cholesterol 13.4%, hypertension 22.4%, and hyperglycemia 5.2%. The gender, age, weight
status, frequency of daily meals and eating—out frequency of subjects affected the prevalence
of metabolic syndrome. Based on these results, There should be to improve the dietary guidelines
and nutrition education to decrease the prevalence of metabolic syndrome for Korean children
and adolescents.
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oPIAETE, S B Wi 53 2 gk} olE
o] A= & o= H3HE Wl (Isomaa et al
2001; Park et al. 2006; Lutsey et al. 2008), 3-5-4
g o, HRHET oA EF, AHDLES 3 gt
Fe T I o AL e tASE e
2 PAIHKim et al 2016). o123 PAFS
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AR FRAARE, 2L Asao] FE 3 8%1e
2 Ba% QK Carnethon et al. 2004; Lobstein et
al. 2004; Kim & Jo 2011; Han et al. 2014).

e HE Bol Aadr]e] vinks: sk gixt
o] Aol ofe] UelellM W Hg Tl
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QI3 25vke] W3t Bl sijle] Ao ®m Qg AlA|
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L.l et A5 sk 3 Nam &
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QRP o BRI, 7P AT ety
BISRE ol glo] BRI, AFWAH o =
H3UEAL] AATEAL BB THE F A
o 1 ek Fele] Aag BuS g A vk
A& o= A7V ek Fak AAT(Shim et
al. 2008; Lee et al. 2015)E &

‘enough food secure’ TLHO. % FF{3}
At BFTE Steh ol 24

theFeh el 2418 BA E¥rb= ‘mildly food
insecure’ L 0%, A O E oA YA THE B
Zlo] Hi%@ﬂ A o7 oA A B
o] BEITFE ‘moderately/severely food insecure’
dFow %%5‘}04 Aol o] 833t

4. Otz & HaH9 SRR H 7I1E
ATt 28 oFs R A dhreS
2k 7] 483 7HKo et al. 2013; Nam & Choi
2014; Yu & Song 2015)E7} 72¢] Cook et al.(2003)
7} Ford et 2l.(2005)°] 1|=¢] =7 Fe|ElE 05
322 13 (National Cholesterol Education Program,
NCEP)¢] 4421 %= #'d(Adult Treatment Panel,
ATP) T 7|55 W33 Modified NCEP-ATP TII 71
o]&g}o:h;]. FEEG 7] 100 mg/dL o]/\l-
BH|WES tjgkiolaals]ol| A Al Esls a4
R P
90 W2l o)== ©1-8-8k31aL(Moon et al. 2008),
7L 2007 Aobdad A At 71EA
(Lee et al. 2008)E &H-8ato] A, A% = A% 90
W9} oS ARSIt A 71 110
mg/dl o)/, HDL—Z#2HE7]52 40 mg/d o8t
= ARSI o] & 5714 71 F 374 ol dell 8l
G A S Y 0%, 3714 mintelH
A 1o R BHSITh
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HE, 2944 0| 2 457 &
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7 515 9 AFIE AR 7157
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model)S o831, A, 9l ‘;’; R IEERSE
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old 1AL Qu

Ao R7] &) v 2428 3|44 (multiple
logistic regression analysis)S 28130t} o] w B
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e AYste} 35 rﬂff& P‘%% able 13} 2t} A
T d™ol we} 101441 19.7 kg/nt’,
15-18A1= 215 kg2 Yebstar, Hyt sle]Eds
10—144, 15-1841 Z}z} 666 cm, 71.9 cm = YfER
om AAF A5e} dlelEels BT oA 2

015 B ItHp<0.001). EH/\}%—?—E 7l Asksk %)

T Z A WA F 5] gglo] 10144, 15-18
Al 242} 102.3 mmHg, 106.5 mmHge] A3z, %3+t ©]

9] &9k 247} 62.7 mmHg, 68.0 mmHg= 5%
7], ol$k7] dgt B ol Aotk p<0.001). 4
A Ao w}a} 10—1441= 87.6 mg/d, 15—184)
= 84.8 mg/dl= UERsaL, St FEEES O

Table 1. Components of metabolic syndrome in the study subjects

Total (n=5,776)

10~14y (n=3,794) 15~18y (n=1,982)

]

Mean SE Mean SE Mean SE pvalue
Body mass index (kg/m?) 20.5 0.1 19.7 0.1 21.5 0.1 <0.0001
Waist circumference (cm) 69.1 0.2 66.6 0.2 71.9 0.3 <0.0001
Fasting blood glucose (mg/dL) 89.2 0.2 90.6 0.2 87.8 0.2 <0.0001
Cholesterol (mg/dL) 157.8 0.5 160.3 0.6 155.3 0.8 <0.0001
Triglycerides (mg/dL) 86.2 1.0 87.6 1.3 84.8 1.3 0.1104
High—density lipoprotein (mg/dL) 49.8 0.2 50.6 0.2 49.0 0.3 <0.0001
Systolic blood pressure (mmHg) 104.2 0.3 102.3 0.3 106.5 0.4 <0.0001
Diastolic blood pressure (mmHg) 65.1 0.2 62.7 0.3 68.0 0.3 <0.0001

Y p-value by t—test
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Table 2. Prevalence of metabolic syndrome components in the study subjects

Total (n=5,776)

10~14y (n=3,794) 15~18y (n=1,982)

n %Y n %o n Yo

Prevalence of metabolic syndrome components?

Abdominal obesity 471 8.4 294 7.6 177 9.3

Hypertriglyceridemia 1093 18.8 737 19.6 356 17.9

Low HDL cholesterolemia 754 13.4 445 11.9 309 15.2

Hyperglycemia 297 5.2 226 6.5 71 3.7

Hypertension 1183 22.4 686 19.2 497 26.1
Prevalence of metabolic syndrome

Non-metabolic syndrome (£2) 5541 95.4 3655 95.8 1886 94.9

Metabolic syndrome (=3) 235 4.6 139 4.2 96 5.1

D Weighted %

2 Abdominal obesity— Waist circumference 290%™ percentile for gender and age: Hyperglycemia— Fasting blood
glucose 2100 mg/dL; Hypertriglyceridemia— Triglycerides 2110 mg/dL; Low HDL cholesterolemia— High—density
lipoprotein =40 mg/dL; Hypertension— Systolic or Diastolic blood pressure 290th percentile for gender, age and

height

Hg 247} 160.3 mg/dl, 155.3 mg/dl= YERaL,
HDL Z@ElE2 AFHE 717} 50.6 me/dl, 49.0
mg/dl YEFRTE viA o g2 FEE TS 10-144],
15—184] Z}7} 90.6 mg/dl, 87.8 mg/dle] X2 ®.
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AV71 12H2010) 773G LZAL AF=9] oFs H
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Table 3. Prevalence of metabolic syndrome according to general characteristics of study subjects

Total (n=5,776)

10~14y (n=3,794)

15~18y (n=1,982)

With?  Without”

With"

Without" With?  Without”

Variables (n=235) (n=5,541) veﬁue3> (n=139)  (n=3,655) va?uey n=96) (n=1,886) VaIl)ue3)
n % n % n % n % n % n %

Total 235 465541 954 - 139 423655 958 - 96 511886 949 -
Age (Mean, SE) 143 02 140 0.040.1441Y 122 0.1 11.9 0.030.1407Y 163 0.1 16.4 0.03 0.3542"
Gender (%)
Boy 146 6342885 529 00082 79 5691930 524 03577 67 69.4 955 53.5 0.0109
Girl 89 36.62656 47.1 60 43.11725 47.6 29 30.6 931 465
Region (%)
City 191 85.74594 832 03709 110 8273031 83.6 0.8152 81 8851563 82.8 0.1212
Rural area 44 143 947 168 29 174 624 164 15 115 323 172
Household income (%)
Low 30 144 624 132 1390 370 117 17 195 254 149
Middle-low 63 2621360 274 09553 42 288 890 27.0 0.7514 21 238 470 27.8 0.7040
Middle-high 65 3001752 30.8 41 3171197 326 24 283 555 288
High 75 2941725 286 42 3051146 28.7 33 284 579 285
Mother's education level (%)
<Middle school 17 82 251 69 10 60 111 42 7 102 140 10.0
High school 76 4411614 384 0.2637 43 419 994 351 0.2354 33 46.1 620 423 0.8281
=College 114 47.82949 547 70 5212092 60.7 44 437 857 417
Stress status (%)”
Feel it very much 10 44 142 39 7 95 66 34 317 76 43
Feel a lot 37 235 873 227 09802 16 19.0 429 205 04147 21 260 444 242 0.5611
Feel a little 98 5732290 578 39 50.51203 57.7 59 61.01087 57.9
Do not feel much 31 147 628 155 18 21.0 375 184 13 113 253 136
Weight status (%)
<Normal (BMI < 85%) 76 33.34802 87.1 43 3703158 86.8 33 3001644 873
;\V/Ielr 2”;15"5?; G5 = g ma sz o4 O 5 gea 330 03 YN 35 50 173 g5 OO
Obesity BMI = 95™) 81 342 211 36 53 366 149 3.9 28 320 62 32
Slecping hours 72 01 73 00301277 80 0.1 7.8 00303991° 67 02 68 0.04 08566

(Mean, SE)

U With: Metabolic Syndrome Group, Without: Normal (Non—Metabolic Syndrome) Group, ? Weighted %, ¥

chi—square test, 9

p—value by

p-value by t—test, ¥ Age under the 12y didn’t take part in this survey
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Table 4. Prevalence of metabolic syndrome according to dietary behavior of study subjects

Total (n=5,776)

10~14y (n=3,794)

With? Without"

With"

Without"

15~18y (0=1,982)

With"

Without"

Variables (n=235) (n=5,541) va};ue” (0=139)  (n=3,655) vall)ue” (n=96) (n=1,886) Vjue”
n %? n % n % n % n % n %

Daily meal

Breakfast

Eaten 173 719 4265 738 110 7822999  80.6 63 66.1 1266 66.0

Skipped 62 281 1276 2 02929 29 218 656 194 02109 33 339 620 340 0.9626
Lunch

Eaten 223 928 5226 934 137 9883481 950 86 8721745 915

Skipped 12 72 315 6 0.7936 2 12 174 50 03540 10 128 141 85 0.2472
Dinner

Eaten 219 92.0 5245 942 135 9753513 96.1 84 8701732 921

Skipped 16 80 296 8 0.3406 4 25 142 39 00202 12 130 154 79 0.13%
Frequency of daily meal

1/day 12 70 18 43 1 10 72 22 11 125 114 67

2/day 66 29.3 1511 29.8 02995 33 237 828 2390.6576 33 346 683 36.60.1724
3/day 157 637 3844 659 105 7542755 739 52 5291089 56.7
Average (Mean, SE) 2.6 0.1 2.6 0.010.3462° 27 0.04 27 0.010.6644" 24 008 25 0.020.2575"
Snack

Yes 215 902 5075 914 131 9263388 927 84 8791687 90.0

No 20 98 466 6 0.0084 8 74 201 13 09854 12 121 199 10.0 0.98%
Food insecurity

Enough food secure 99 425 2371 413 58 41.11629 433 41 437 742 39.0
lﬁiilrye food 124 516 2879 533 . 77 5521864 SL8 ... 47 4831015 549
fifgdjjgiyré Severely 1) 60 267 54 4 38 154 49 8 79 113 61
Frequency of home meal per day by 24 h-recall

Not eating 21 100 554 116 8 56 239 68 13 142 315 170
1/day 78 367 1763 341 07503 35 29.0 981 27.70.9436 43 438 782 41.5 0.792
2/day 105 40.6 2537 431 76 50.81915 519 29 311 622 331
3/day 31 126 683 1Ll 20 146 520 136 11 109 163 83
Frequency of eating—out per week”

=1/day 61 280 1716 347 20 167 755 211 41 386 961 50.3

1~6 times a week 166 66.8 3731  63.6 0.0604 115 79.52865 78.20.1966 51 551 866 46.80.1215
1/week 8 51 78 17 4 38 29 07 4 64 49 29
Y With: Metabolic Syndrome Group, Without: Normal (Non—Metabolic Syndrome) Group, ? Weighted %, ¥ p-value by

chi-square test, ¥ p—value by t—test, ¥ Including meal prepared in institutional foodservice
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Table 7. Factors related to prevalence of metabolic syndrome in children and adolescents"
10~14y
0.338( 0.176- 0.649)""

o

886 Sr=A|FAIRlY
0.990( 0.797- 1.231)

Total
0.656(0.324- 1.328)

1.742(1.199- 2.531)"
1.450( 0.585- 3.591)

1.106( 0.480— 2.547)

0.442( 0.273-0.716)2"""

1.136( 1.012-1.275)"
1.032(0.372-2.858)

0.432(0.154-1.212)
0.420( 0.176- 1.000)

0.462( 0.195- 1.095)
0.494 0.196 1.244

Gender (Ref.=Boy)

Girl
Mother’s education level (Ref.= Middle school or lower)
1.347( 0.688-2.639)

Age
0.820( 0.443-1.516)
1.417(0.449- 4.472)

High school graduate
College or higher
Household Income (Ref.= Low)

Middle-low 0.673( 0.358-1.265)
Middle-high 0.582( 0.311-1.087) 0.893(0.235— 3.394)
High 0.724( 0.363-1.445) 1.175(0.369~ 3.747)

Weight status (Ref.= Normal or lower)
Overweight 9.477( 5.854-15.343)"""  5.089(2.247-11.526)""" 12.158( 6.720-21.997)"""
Obesity 20.954(12.412-35.377)""" 20.634(9.827-43.327)""" 22.480(10.249-49.310)"""
Stress level (Ref.= Feel it very much)
0.784( 0.337-1.825) 0.554(0.169— 1.823) 1.106( 0.299— 4.096)
0.901( 0.413-1.966) 0.457(0.137- 1.524) 1.475( 0.441- 4.934)
1.283( 0.514-3.205) 1.095(0.292- 4.100) 1.622( 0.409— 6.428)
1.220(0.982- 1.517) 1.142( 0.927- 1.407)
1.331( 0.404- 4.387)

1.136( 0.973-1.327)
0.272(0.071- 1.034)
1.157( 0.429- 3.122)

Feel a lot
4.300( 1.077-17.169)""

Feel a little
Do not feel much
Sleeping hour
0.967( 0.456-2.053)
0.637(0.084- 4.841)
1.078(0.303~ 3.836)
1.235( 0.543- 2.809)

Breakfast (Ref.= Skipped)
1.167( 0.589-2.312)

Eaten
Frequency of daily meal (Ref.= 3/day)
2/day
1/day 2.189( 0.680-7.042)
Snack (Ref.= No)
1.401( 0.693-2.831) 2.305(0.658- 8.075)
0.913( 0.594-1.403) 0.878(0.421- 1.832) 0.944( 0.536— 1.662)
0.977(0.231- 4.132) 0.895( 0.201- 3.987)
1.167( 0.448— 3.043)
1.180( 0.410- 3.397)

Yes

Food insecurity (Ref.= Enough food secure)
0.998( 0.355-2.809)

1.573( 0.466- 5.307)

Mildly food insecure
Moderately/Severely food
insecure
Frequency of home meal per day by 24 h-recall (Ref.= Not eating)
1.574( 0.745-3.328) 2.354(0.482-11.496)
1.875( 0.866-4.058) 3.329(0.789-14.045)
1.733( 0.633-4.744) 1.324(0.223- 7.866)
0.886(0.384— 2.044) 1.309( 0.732- 2.340)
0.998( 0.243- 4.101)

1/day
2/day
3/day
Frequency of eating—out per week (Ref.= =1/day)
1.220( 0.768-1.937)
1.744( 0.619-4.915) 6.070(1.599-23.045)"

1~6 times a week
of vlal AT ATt FE2 9.4384)

{1/week
V' Adjusted for energy intake
2 0dd ratio (95% Confidence Interval)

* p<0.05, " p<0.01, T p<0.001
52 1.14¥J(OR=1.136)Z7}sh= A Oo& 1}

(OR=9477) 571331 31(p<0.001), H]¥k 20.954]

79 Bae
EREH(p<0.05). HIEE o17-0] Aol wEAAT



REOR0 ME AldE ot

(OR=20.954) Z7}5}= Ao JERITHp<0.001).
94*10%4 78ell= 3k 13] o) 92 sk A

ol vlal] 5= 13] wvk 28 ak= 79l tiA S
T 1 ZE0] 6.079(0OR=6.070) 57}6}0314
(p<0.01). vpA=Fo 2 15—-1841¢] & 5 Ao
5, wAdol vlal o] thArEITt
66.2%(0R=0.338) 713t o= LERHATHp<0.01).
HRk o o] Z9oll= RIg/AAE vlsl] Al
RS 79 SHE-2 12.1641(0R=12.158) 57}
319 3L(p<0.001), H]wkS: 22,489 (OR=22.480) S7}
Sk A1o® LERFTHp<0.001). 71U 81| 75l
= 3HF 3714 B AFIskE 9ol vlEl ek 1771
UE A3eks 45l dres 718 F5o] 9
4.391(OR=4.300) S7}5FtH(p<0.01).

AAA o2 AT ol e} e 3k

OQE

R

891 AES F9s) 1 WRrks ool &
wo] Z7HE5E, HlEte} 7k 3AE olge] 75l
DArEFE] 8 BBl B8 Jlow B 4 glo

1, 10—144]] Agelxl= £14] Slee] Zhaol] we} o
AEFT F8 B0l Z7Hsigeh et A 9

TEOMA A 2lxe] S7Rs At oA A4
2ol ol 5 QOB vk} 2oy ATe)
<7kt wde] Sl A o® BuEtk(Binkely et
al. 2000; Lin & Frazao 1997; Nielsen et al.
2002ab). = A7} A2t Hz‘sgo:l? Ao} Ao)sk
Ae 5 18] viw 91*@# & HE GelA
10% IRkl vl&
w3 %mﬂﬂogo
59 A1eh % ﬂ

A7t AoH He] s a »l% Zo] &4 9
ok 4 Foll shujol, 7PgAlw} 49ia 92
AgE AART) okl oz 9543 Aor Bl
Ak et 2ARV AL A7AQ1e] 9143t 2
A AR Aate) o]g3157) Aete) o= A= 9l

A= B e Avkes o gl7] el =i

H & Q0!

R01: 2007~2013 HBIHZLIUXA} A2E ZAOZ 887

7egedznie) e vhiim )] oA AR
o] Sl o] Wasin, o) o)ga A7)
45} 94 e Ao Yk w9, 71Ul
el 750 IUE 25 W A9l Ha) 17112
B 15-184) AzelA] §3 2ol Z7lsile

r r1r

o= vm ohilshA o ThAlshs 35t A
o= AR 2ahe 299 Aow Az, 1
A o5 % e Hlow 71»194 F04
ol T gipge] ko
A},

FE- 10144, 15—184] Zz+
mmHgo| AL, Hat o]$F7] =2 242t 62.7 mmig,
680 mmHg = 571, o|$7] o =5 FolF<d
Z}o] 7} AATHP<0.001). AL Aol whe}
10—1441E 87.6 mg/dl, 15—18A41= 84.8 mg/d=, o
7 Fe2EEe e 717 160.3 me/d, 155.3
mg/dl, HDL Fd|2=HE2 717} 50.6 mg/dl, 49.0
mg/dl YERRtTE FEgh S 101441, 15—-184]
Z+7} 90.6 mg/dl, 87.8 mg/dle] X5 Wit}

Al o A B oS THE EEE d
R EEHRS 787) 76%, 9.3%2 LERL
, 17.9% =, AHDL—Z8 28| =
g 4 3% oﬂ% AR 72} 11.9%, 152%= 1+

. A%

Elgtor, FEEd )] BEE Y2 Al o] A
RT3 8182 65%, 3.7%%cE 1S s

19.2%, 261%= YERST. ol tir} o) A% F
374 ode] dlldE= drksare] HES 1A
ZARIVIRR= 46%, 10-1441= 42%, 15-1841= 51%
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