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Dietary Assessment and Factors Related to Prevalence of Metabolic Syndrome
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Examination Survey 2007~2013
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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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Table 1. Components of metabolic syndrome in the study subjects

Total (n=5,776)

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

Mean SE Mean SE Mean SE p-value
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 Yo n %o
Prevalence of metabolic syndrome components”
Abdominal obesity 471 8.4 294 7.6 177 9.3
Hypertriglyceridemia 1093 737 19.6 356 17.9
Low HDL cholesterolemia 754 13.4 445 11.9 309 15.2
Hyperglycemia 297 226 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) 235 139 4.2 96 5.1
U Weighted %

2 Abdominal obesity— Waist circumference =90 percentile for gender and age: Hyperglycemia— Fasting blood
glucose 2100 mg/dL; Hypertriglyceridemia— Triglycerides =110 mg/dL; Low HDL cholesterolemia— High—density
lipoprotein =40 mg/dL; Hypertension— Systolic or Diastolic blood pressure =290th percentile for gender, age and

height

W 717} 1603 mg/dl, 155.3 mg/dlE Uehtar,
HDL 2#|20] 82 w2 22} 50,6 me/dl, 49,0
mg/dl Uehgith mixjgo g FRAZL 10-144),
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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)

Variables With?  Without”  p- With?  Without”  p- With?  Without”  p-

(=235 (=5,541) value (0=139) (n=3,655) value (=96) (n=1,886) value®
n % n % n % n % n % n %

Total 235 465541 954 - 139 423655 958 - 96 511886 949 -

Age (Mean, SE) 143 02 140 00401441 122 01 11.9 003 0.1407" 163 0.1 164 0.03 0.3542Y

Gender (%)

Boy 146 6342885 529 0.0082 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 46.5

Region (%)

City 191 8574594 832 03709 110 8273031 83.6 08152 81 8851563 82.8 0.1212

Rural area 44 143 947 1638 29 174 624 164 15 115 323 17.2

Household income (%)

Low 30 144 624 132 13 9.0 370 117 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 30.01752 30.8 41 3171197 326 24 283 555 28.8

High 75 2941725 28.6 42 3051146 28.7 33 284 579 285

Mother's education level (%)

<Middle school 17 82 251 69 10 60 111 42 7 102 140 100

High school 76 4411614 384 0.2637 43 419 994 351 0.2354 33 461 620 423 0.6281

= College 114 47.82949 547 70 52.12092 60.7 44 437 857 417

Stress status (%)

Feel it very much 10 44 142 39 7 95 66 34 3 17 76 43

Feel a lot 37 235 873 227 09802 16 19.0 429 20.5 0.4147 21 260 444 242 0.5611

Feel a little 98 57.32290 57.8 39 50.51203 57.7 59 61.0 1087 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 3334802 87.1 43 3703158 86.8 33 30.01644 873

BOBV/EI zv‘;f{f; G = gg pasn o4 N 43 264 330 93 N a5 350 173 g5 0

Obesity (BMI = 95%) 81 342 211 36 53 366 149 39 28 320 62 32

Sleeping hours 72 01 73 00301277Y 80 01 7.8 0030.3%91° 67 02 68 0.04 0.8566"

(Mean, SE)

D With: Metabolic Syndrome Group, Without: Normal (Non-Metabolic Syndrome) Group, ? Weighted %, * p-value by

chi-square test, 9

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)

15~18y (n=1,982)

Variabl With? Without”  p- With?  Without?  p- With?  Without”  p-
ananies =235  (=5541) value’ (=139) (@=3,655) value’ (@=96) (n=1886) value”
n %” n %o n %o n % n %o n %o
Daily meal
Breakfast
Eaten 173 719 4265 738 110 7822999  80.6 63 66.1 1266 66.0
0.5929 0.5109 0.9826
Skipped 62 28.1 1276  26.2 29 218 656 194 33 339 620 340
Lunch
Eaten 223 92.8 5226 934 137 98.83481 95.0 8 8721745 915
0.7936 0.3540 0.2472
Skipped 12 72 315 6 2 1.2 174 5.0 10 128 141 8.5
Dinner
Eaten 219 92.0 5245 2 135 9753513 96.1 84 8701732 92.1
0.3406 0.5202 0.1345
Skipped 16 8.0 296 5.8 4 2.5 142 39 12 130 154 7.9
Frequency of daily meal
1/day 12 7.0 186 4.3 1 1.0 72 2.2 11 125 114 6.7
2/day 66 29.3 1511 29.8 0.2995 33 237 828 23.90.6576 33 346 683 36.60.1724
3/day 157 63.7 3844 659 105 7542755 739 52 5291089 56.7
Average (Mean, SE) 2.6 0.1 2.6 0.010.3462Y 2.7 0.04 27 001 0.6644° 24 008 25 0.2 02575
Snack
Yes 215 90.2 5075 4 131 92.63388 92.7 84 8791687 90.0
0.6084 0.9854 0.5896
No 20 9.8 466 8.6 8 7.4 267 7.3 12121 199 10.0
Food insecurity
Enough food secure 99 425 2371 413 58 41.11629 433 41 437 742 39.0
Mildly food
insecure 124 51.6 2879 533 02159 77 5521864 51.8 0.4586 47 4831015 549 0.0028
Moderately/Severely 1) 6o 267 54 4 38 154 49 8 79 113 61
food insecure
Frequency of home meal per day by 24 h-recall
Not eating 21 100 554 116 8 5.6 239 6.8 13 142 315 170
1/day 78 36.7 1763  34.1 0.7503 35 29.0 981 27.70.9436 43 438 782 415 0.792
2/day 105 40.6 2537 431 76 50.81915 519 29  31.1 622 331
3/day 31 126 683 11.1 20 146 520 13.6 11 109 163 8.3
Frequency of eating—out per week”
=1/day 61 280 1716 347 20 16.7 755 211 41 38,6 961 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 1.7 4 38 29 0.7 4 6.4 49 2.9
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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ol

o

b

Severely food insecure’S 25 10% w|7ke] H] S-S
gl 1518409 Aol NETE 48 18
2] ‘Enough food secure’ @ ‘Mildly food insecure’
ol 43-49%2] ¥ &S H 31, ‘Moderately/Severely
food insecure’ 7.9%2] ¥|&S Btk A IF
o] Aol= ‘Enough food secure’(39%)9]] H]3}
‘Mildly food insecure’(54,9%)0ll4 <F 15.9% A=

=2 HES Bt

5. Qleta 3

A" B A oo W YA AA
ol thek A}ak2 Table 500 A|ABFYTE U= &
thgdds T o, A JAHTE vgdds
ZF Z, HIEW CE AlQlgt YwA] i Ae
= A A 2 BE AHA dX ST 11
ofitof] whet o] 22l Apo7} gl Ao = iR

A AR A AR EARe] A-5-oll= vlER C
AAZFAN AT AR wEl BAgEA|
02 749-oll F-2]42l z}o)7} JATHCrude p-value=
0.0028), F HAIRE 10-144] A2 Zh Aol
HASSE ool wht BAofiel] wAIglol
922l AZol7t UJATHCrude p-value=0.0338,

Adjusted p-value=0.0042). Al W2 15-184 AH



L o R|(Adjusted p-value=0,0056)2} THH 2 A
(Adjusted p-value=0.0372)2] Af-ol= tAST
ool whel B e 7ol Frel Rl Apolzt
A on, A AH S BAEA] ke Aol F9
el zto|7} Uk Crude p-value=0,0292), E=3F,
HIERR ¢ AFFe] Afolls 2ot dAglel
25 89170l zpol7t &= Ao = YERITH(Crude
p-value=0.0091, Adjusted p-value=0.0390). W}X|=}
o7 YEFS] Aol #F94<l atole glle
A ARt e ARolA 3,700-4,250 mg Ate] o]
AFFS B} o) 201590 A E = 3
¥ Z 7] (Ministry  of Health and  Welfare
2015)3} World Health Organization(World Health
Organization & Food and Agriculture Organization
2003)9] &% A=<l 2,000 mgel| B3} 2F 1.8-2.1
A% e 0w Ve, o JEF 47s
& Age oFF 2 H2drloN A7 of

Qlar, wdl Adelr|e] v (Cutler et al,

T
==

i
o

Q2 om
i3
-

)

1997; Karppanen & Mervaala 2006; Strazzullo et al.
2000375 #Ho] gorz VEF A7stE 93t 2
A a8 g spol=eele] 3 Aoz AlEHc
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6.

A L WNFFE fgolol ke AF MY

ol gk Abahe Table Goll Uiebdth e A,
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FAEF AAF L VEE BAFS AR o]

2| AE e Asdie AR 2 BE o
1

fgofiol wel frolHsl Aol

For HAHA e ol thrilsFo FHo
30l weh fel22) Fol7h 910 M (Crude pvalue
0.09. FRATF 2 AERAE AR A%
ol BA P AAgle] AT FrHg ol
w2} f 420 zkel7t AATHCrude p-value(0.05,
Adjusted p-value(0.05). F HAYZ 10-144] A&

HOE0| ME Al E7t

3 &3 201: 2007~2013 BCUALFIUYZAL AI=2E SHO= 883

WEEE fHciRo) de} SAR/ A0, FAF
9 A ARl Aol BAglo] FeiH

ol Xpol7} YATHCrude p-value(0.05, Adjusted
p-value(0.01). 15-18419] -0l I, A
9 IRAE AT DAETE okl m
2} nAEA) ke Agol felHel olrh Ut
(Crude p-value(0.05).

B9, 99 9 EFE fPeinel e AF
Bl Uik A F A S Al B9
AA B3R, 10-144) 2 15-184] gt =5 that
FFE Agoinel Wiglol Ax B U P
% F=Fo] WHO(World Health Organization &
Food and Agriculture Organization 2003) 2 WCRF
(World Cancer Research Fund 2007)¢] 7]&<l
400g o Hrp 2t Ao 2 Rt olF 2% A
A 2 A4 2 FAS A P AT AL
2006, 2011 FAAAFPE RIZAE =33 4
2dEY] A B Fd HHE M Kim et
al.(2015)9] ATelx= HAEES] oFF 13] o
Az g I AFANEE 200000 & 2011
AA7F AllE A= oF 13% e, 271 Alefd
3494_& oF 120 A% Pashe Acs wuskld,

AIV7]1(2007-2009) 78 AVIZ] 12H2013)7F4]
A B 10 ofF % A4

Kwon & Kim(2015)¢] A A= ofbs 2 A
o] A @ 7 HFHeFo] 400g mlwkel Ao
Bu=det Aol B A7te] A3E EfiR
HEE o 35 A4 2 A JHE A7) 4

& 243 w%o] BaF Ao ARE

B 4l
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AFRE Table 70l AABEITE A HAR A AL
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Table 7. Factors related to prevalence of metabolic syndrome in children and adolescents”

Total

10~14y

15~18y

Gender (Ref.=Boy)
Girl
Age

High school graduate

College or higher

Household Income (Ref.= Low)

1.347( 0.688-2.639)
0.820( 0.443-1.516)

0.442( 0.273-0.716)2"
1.136( 1.012-1.275)"
Mother’s education level (Ref.= Middle school or lower)

0.656(0.324- 1.328)
1.742(1.199- 2.531)"

1.032(0.372-2.858)
0.432(0.154-1.212)

Middle-low 0.673( 0.358-1.265) 1.417(0.449- 4.472)
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)
Obesity 20.954(12.412-35.377)
Stress level (Ref.= Feel it very much)
0.784( 0.337-1.825)
0.901( 0.413-1.966)
1.283( 0.514-3.205)
1.136( 0.973-1.327)

xk

EETS

0.554(0.169- 1.823)
0.457(0.137- 1.524)
1.095(0.292- 4.100)
1.220(0.982- 1.517)

Feel a lot

Feel a little

Do not feel much
Sleeping hour

Breakfast (Ref.= Skipped)
Eaten

0.967( 0.456-2.053)
Frequency of daily meal (Ref.= 3/day)

0.272(0.071- 1.034)

2/day 1.167( 0.589-2.312) 0.637(0.084~ 4.841)
1/day 2.189( 0.680-7.042) 1.078(0.303~ 3.836)
Snack (Ref.= No)

Yes 1.401( 0.693-2.831) 2.305(0.658- 8.075)

Food insecurity (Ref.= Enough food secure)

Mildly food insecure 0.913( 0.594-1.403) 0.878(0.421- 1.832)

Moderately/Severely food

0.998( 0.355-2.809) 0.977(0.231- 4.132)

insecure

Frequency of home meal per day by 24 h-recall (Ref.= Not eating)

5.089(2.247-11.526)
20.634(9.827-43.327)

1/day 1.574( 0.745-3.328) 2.354(0.482-11.496)
2/day 1.875( 0.866-4.058) 3.329(0.789-14.045)
3/day 1.733( 0.633-4.744) 1.324(0.223- 7.866)

Frequency of eating—out per week (Ref.= =1/day)
1.220( 0.768-1.937)
1.744( 0.619-4.915)

1~6 times a week 0.886(0.384— 2.044)

{1/week

Hkk

wkk

6.070(1.599-23.045)""

S

0.338( 0.176- 0.649)
0.990( 0.797- 1.231)

1.450( 0.585- 3.591)
1.106( 0.480- 2.547)

0.420( 0.176- 1.000)
0.462( 0.195- 1.095)
0.494 0.196 1.244
12.158( 6.720-21.997)"""
22.480(10.249-49.310)"""
1.106( 0.299— 4.096)
1.475( 0.441- 4.934)
1.622( 0.409— 6.428)
1.142( 0.927- 1.407)

1.331( 0.404- 4.387)

1.157( 0.429- 3.122)
4.300( 1.077-17.169)""

1.235( 0.543- 2.809)

0.944( 0.536- 1.662)

0.895( 0.201- 3.987)

1.167( 0.448- 3.043)
1.180( 0.410- 3.397)
1.573( 0.466- 5.307)

1.309( 0.732- 2.340)
0.998( 0.243- 4.101)

Y Adjusted for energy intake
2 0dd ratio (95% Confidence Interval)
" p<0.05, 7" p<0.01, " p<0.001

4 5o 1 148)(0OR=1,136)F7}eh= Ao = 1}
EFTH(p(0.05). Hgk ofio] Hg-oli= BE/AAF

o ¥j3] FAFe A ST FH FEL 9.489)
(OR=9.477) S7F8FR3L(p(0.001), H]THE 20.95H]
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[SIES

(OR=20.954) S7Fh= o2 YEFRTHp(0.001).
Qe e] o= shF 13] o 92s = A
ol Blal 5 13] w9k &A1& sk Aol s+
T FEo] 6.0791(0R=6.070) Z7F3I3iC
(p€0.01), P2 15-184¢] A8 = Ade] 7
-, 2ol il Ao e A SES
06.29%(0OR=0.338) 7r4a%k o2 YEPHTHp(0.01).
H|gk ojio] HQ-ofli= HE/A Aol vls] 2AlF
A 4 FES 12.1681(0R=12.158) 7}
3F4(p0.001), B]EHS 22 484l (OR=22.480) &7}
sh= Ao 8 YERITHP(0.001). 714 315¢] 73-9-0l
+ 37 3714 ®2F AHeke Al vls - 17]
UE AFsks At diikss i gEo] of
4,34 (OR=4.300) S7FaFHtH(p<0.01).

AAH R ST ARl ddd 4%
82l 2RES F98 2 GAROE ool o
gol S7HE, HIRtA 77 AT o)de] -9l
rsSe] i g8l 22 ZoR & F 3o

™, 10-144] Aol 2]2] 3o Zhazel] whet o

Y Aow HAEAHBinkely et
al. 2000; Lin & Frazao 1997; Nielsen et al.
2002ab), ¥ ATo] A7} AP AT Aot dolgh
AL F 13] vrk 923l e BE el
10% mleke] H]E2l o] shte] o= Azhedt.
53, IR zALel FEE 923 3
o] Aol Sl 2FA7] vl olek
2 AlsEd 542 A9
T(Chung et al, 2006)¢] Az}l ul=w thFE 9
Ae7tell o8 dEa = Aol FHH 2l
g A Tl shuoln, 7P g 24l
AsE AR ¥t o s 93k Alow Bl
A}, 2 AR AR 7RI @23 52l
A AEE AAre] o] &35 Aes] o= A <l

A & A7 e & F ] wiee 59

flo
:
¥
Nl
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Lo
ol 2 m ot
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s},

42 10-14A41, 15-18A] 247} 102.3 mmHg, 106.5
mmHg®| 3L, Hit o7 ke 217} 62.7 mmHg,
68.0 mmHg & 57, o]¢h7] "t 7 F-o]#Ql
zFo)7F AATHP0.001), F/9AM-2 Aol ulef
10-14A41= 87.6 mg/dl, 15-184& 84.8 mg/dI=, ¥
T SYZHEE JFERE 242 160.3 me/dl, 155.3
mg/dl, HDL ¥ 2HE2 747} 50.6 mg/dl, 49.0
mg/dl YERT B3, 3583 10-144], 15-184]
2t 90.6 mg/dl, 87.8 mg/dle] FX& Kt}
AF o AE B AT FHEE BEe A
g Bunjuke 7kt 7 6%, 9.3%E YEit) 1%
AMEZL 19.6%, 17.9%%, AHDL-ZE2HE
9 Aol AFEE 27} 11.9%, 15.2%% Y
won, FEAZF BExE g2 i} o) A
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