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Association between Consumption Frequency of Each Kind of Smack and
Risk of Overweight and Obesity in Adolescents
- From the Korean National Health and Nutrition Examination Surveys, 2007~2009 -

+
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Dept. of Food and Nutrition, Seowon University, Cheongju 28674, Korea

Abstract

This study was conducted to evaluate the risk of overweight and obesity in adolescents consuming snacks frequently from
2007~2009, Korean National Health and Nutrition Examination Survey (KNHANES). The subjects (12~14 years: n=523;
15~18 years: n=614) were presented with food frequency questionnaires, and they were classified according to their gender
and frequency of snack consumption. In the age group of 12~14 years, boys and girls (boys OR: 1.11, 95% CI: 0.52~2.39,
girls OR: 12.45, 95% CI: 2.26~68.51) who consumed yogurt frequently had a higher risk of overweight and obesity at the
highest quartile frequency compared with the lowest quartile after adjustments for multiple confounding factors, including age,
physical activity, frequency of eating out and snack consumption, and energy intake. In the age group of 15~18 years, girls
(OR: 1.01, 95% CI: 0.34~2.99) consuming fried foods had a higher risk of overweight and obesity at the highest quartile
frequency compared with the lowest quartile after adjustments for multiple confounding factors, including age, physical
activity, frequency of eating out and snack consumption, and energy intake. Thus, we conclude that frequent consumption
of yogurt and fried foods increases the risk of overweight and obesity in adolescents. These findings suggest that the risk
of overweight and obesity is associated with the frequency of snack consumption.
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Table 1. General characteristics of subjects by obesity index
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Boy (n=284) Girl (n=239)
12~14 years old (n=523) Normal Overweight/obesity Normal Overweight/obesity
(n=184) (n=100) P (n=176) (n=63) P
Age (yr) 13.02+0.07" 13.1320.09 0.350 13.090.07 13.1320.11 0.765
Height (cm) 164.23+0.77 165.500.89 0.266 158.25+0.49 158.23+0.94 0.984
Weight (kg) 55.33+0.61 7121+1.17 <0001 51434043 62.8120.99 <0001
BMI (kg/m?) 20.44+0.10 25934031 <0001 20.5120.11 25.030.21 <0001
Low 14.17( 929, 21.02)°  10.22( 428, 2245)  1.013 26.93(19.85, 3543)  11.60( 525, 23.73)  5.056
I; }Sﬁf Moderate 33912621, 42.57)  3021(21.38, 40.80)  0.603 3337(26.00, 41.65)  34.52(22.36, 49.12)  p=0.080
High 51.92(43.51, 6021)  59.57(48.58, 69.67) 39.70(40.17, 67.02)  53.88(40.17, 67.02)
Snack consumption (/day) 1.41+0.06 1.4140.11 0.971 1.5140.07 1.2140.09 0.007
Eating out (/day) 0.63+0.02 0.59+0.04 0371 0.61£0.02 0.62 0.03 0.986
Boy (n=330) Girl (n=284)
15~18 years old (n=614) Normal Overweight/obesity Normal Overweight/obesity
(0=211) (0=119) p (0=212) (n=72) p
Age (yr) 16.26+0.08 16.5240.11 0.056 16.5740.09 16.3120.14 0.108
Height (cm) 174.26+0.40 174.18+0.50 0.901 16030042 161.34+0.74 0.233
Weight (kg) 62.65+0.45 79.76:+1.02 <0001 52.58+0.39 67.10+1.35 <0001
BMI (kg/n?) 20.59+0.10 26.25+0.29 <0001 20.44+0.11 25.69+0.37 <0001
Low 1543(10.84, 21.49)  12.73( 7.55, 20.66)  0.603 34.86(28.30, 42.04) 1345 6.90, 24.59)  9.868
T;Zi‘f;l Moderate 2235(16.88, 28.97)  2531(18.35, 33.81)  p=0.740  32.23(25.42, 39.90)  40.45(28.02, 54.25)  p=0.007
High 62.23(55.29, 68.70)  61.96(52.24, 70.81) 32.91(26.75, 39.71)  46.09(33.29, 59.44)
Snack consumption (/day) 1.33+0.06 1.3540.11 0.848 1.49+0.06 1234008 0.013
Eating out (/day) 0.90+0.04 0.86£0.06 0.607 0.910.05 0.75£0.06 0.022

D Mean+Standard error ? % (95% CI)

Weighted column percentage is presented and may not total 100% because of rounding.
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Table 2. Frequency of snack consumption of subjects by obesity index

12~14 years old

Variables Boy (n=284) Girl (n=239)
Normal Overweight/obesity Normal Overweight/obesity
(n=184) (n=100) P (n=176) (n=63)
Energy (kcal) 2,176.45£62.19"  2,029.49+79.49 0.139 1,800.51+71.15 1,738.75+62.24 0.518
Milk 5.30+0.35 6.53+0.74 0.112 5.18+0.39 5.02+0.94 0.875
Ice cream 2.08+0.14 2.12+0.28 0.902 2.47+0.18 2.20+0.28 0.445
Yogurt 1.63+0.21 1.16+0.14 0.066 1.91+0.20 0.94+0.14 <.0001
Soft drinks 1.60+0.22 1.92+0.33 0.442 1.10+0.11 1.08+0.14 0.875
Fried foods 0.86+0.07 1.11+0.13 0.094 0.86+0.08 0.77+0.09 0451
Hamburger 0.32+0.05 0.29+0.04 0.716 0.27+0.03 0.22+0.05 0.341
Frequency Pizza 0.344+0.03 0.310.04 0.535 0.31+0.02 0.29+0.03 0.698
(/week) Fruit 4.81+0.36 4.42+0.44 0.491 6.19+0.48 4.46+0.51 0.019
Banana 1.16+0.11 1.39+0.28 0.422 1.40+0.16 1.2740.20 0.655
Watermelon 0.97+0.10 0.76+0.09 0.099 1.28+0.13 0.90+0.15 0.073
Strawberry 0.64+0.07 0.6340.11 0.966 0.99+0.11 0.62+0.09 0.018
Persimmon 0.79+0.10 0.5440.08 0.042 0.92+0.13 0.7340.12 0.295
Melon 0.61+0.06 0.48+0.06 0.122 0.83+0.08 0.42+0.08 0.000
Pear 0.64:0.08 0.62+0.08 0.859 0.76+0.10 0.51+0.08 0.061
15~18 years old
Variables Boy (n=330) Girl (n=284)
Normal Overweight/obesity Normal Overweight/obesity
(0n=211) (n=119) p (n=212) (n=72) p
Energy (kcal) 2,241.54+5593  2,365.75+126.93 0.379 1,739.04459.45 1,672.37£77.06 0.495
Milk 5.36+0.36 6.5140.60 0.106 3.97+0.28 3.81+0.37 0.715
Ice cream 2.19+0.15 2.5240.26 0.264 2.55+0.13 1.81+0.17 0.003
Yogurt 1.79+0.24 1.85+0.29 0.876 1.84+0.17 1.46+0.24 0.207
Soft drinks 2.01+0.15 2.0440.25 0.934 1.79+0.18 1.1240.18 0.009
Fried foods 1.17+0.09 1.3340.17 0.430 1.22+0.12 0.92+0.10 0.071
Hamburger 0.43+0.04 0.3840.06 0.522 0.39+0.05 0.40+0.07 0.871
Frequency ~ Pizza 0.41+0.04 0.35+0.03 0.238 0.41+0.04 0.36+0.04 0.438
(fweek)  Fruit 4.48+0.29 5.15+0.48 0.228 5.98+0.67 5.35+0.67 0.480
Banana 1.3740.14 1.7240.26 0.254 1.51+0.25 1.04+0.15 0.096
Watermelon 0.9140.09 0.95+0.11 0.780 1.27+0.13 1.3240.26 0.821
Strawberry 0.64+0.06 0.67+0.10 0.788 0.80+0.10 0.9440.16 0.464
Persimmon 0.47+0.05 0.5140.07 0.655 0.81+0.11 0.74+0.12 0.665
Melon 0.53+0.05 0.70+0.11 0.123 0.86+0.10 0.78+0.14 0.667
Pear 0.55+0.05 0.59+0.08 0.686 0.73+0.11 0.53+0.09 0.153

Y Mean+Standard error
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Society 2015), ¢ A5 &= 8l oAM= SFadl=
AABEL gtk &85 A9 Al fAIES AFske A5 HEw
By, Zr, Q19 F4A A A7t fAIES AFSHA $=
gado] Hlgl fodo R 2 AR e (Bae & Yeon
2013), $A1F AA7H 9 Aelel FHAA RS FE A
om mustgleh I AAUS ASfuT FFBege
g+ A% 8}30(Yoon & Lee 2005; Hong 5 2007), 2014 A2
o st SfgF4] &2 F2U(EFTA 37.6%, 1158
A 24.9%)0] 2S3HY(81.8%)0] B3l Trast o m(Korea
Dairy & Beef Farmers Association 2015), 9-2]ugl 12~184] A4
ol Ze AFHE dFAF7IEd AT AFH vl
57.0%(FA} 60.6%, AA}F 53.1%)2 A AP oA 7P Fe
Ao Z BuEa QTHKCDCP 2015). ZH] o2 AEisl= A
Z T 9o QA et AlEE AR ZaollA S 7t
T 68.3%, ¥a-5 38.0% (Yeon 5 2013), SHE RS TjAro
2 3 AFoME 7 75.1%, WAF S1L6%E UER A
FolA #miE e ERFE 28RV G Qd4Eke
H|go] 2 A& & 4 AATHYeon & Lee 2016). Aol A
o E L Gl HaRY R FFE 13] AFFH150 mL) 7|
= Bt 14.52 g(5.79-21.95 g)o| L, g ®lof] mhd 4= Ql= B
H=Z Hol 3= &%l 2 AlE(300 mL, 310 mL)2] 73-%- 380
g9 FHE AT 4 9lof(Korea Consumer Agency 2015), o]=
AAER7I e B171Ze SAe] 10% jghe] 4] 57
2?1 50 g W|TH2,000 keal 7]2)} BlwA| TAF HHE T
S parol Bobd 4 98 BT 4 e, & A7
Ao} 2ol 28] olate] AF2E WAL Be] ) 4
FH=E AT FAF L TS L = s ALE Btk
b fAE AF A LEHATFEE} ohd 8949
A3 F7h SES A AEA ARRAE EE Ario)] A
A e AEFS Adste 99ns € 37 ol F2
FAIE Y 5 ohet =8o] 293 oz HQlth
15~18A]] ofshgof A 'HiE= AFRI=7) 7P =2 Jd
(G 43] olho] 7P F2 HEE 2ol 13] ofshe] Blsf 2
AZ D vdt Y3 E o] o FH 2L OR=2.50, 95% CI: 0.75~
8.32), WA} B T TAAGE HolA| ¢YTHTable 4). F
0 A AFNETE 7P 2 HAHF 28] ool 7P '
<A@ ol 13] o]shof H]sh AT L BTt HHE
o= AS R YEFFI(0R=1.22, 95% CI: 0.46~3.25)(p for
trend=0.012), AA|ZF, 7HA1} &4 Sl FwS H7 T Model
2004 F71 A AFRI=7F 7P = el 4] odds ratio7}
1.01(95% CL: 0.34~2.99)2 A= L 8|4t 93 Eo] o7 o
2 Eolx|E= ANE HPOHp for trend=0.006), F3HY of| A
£ $o)H2) Aol7h GIgtE. 15-18K] ojshio] Ao 4
E3he 71 $A1L A4 gero] kol do] BomE He

A

3 A EFIELRA

M ) G A2 AT BF U e 9UE S
SEEEERCUER I R
@7 ololAof Bk Fad gkl GRS Fb Aol
M Ae] uhw 7H4) A3 R5RT 18] 714 HH o)
B2 wwe] o G Fb AR HIsh O iHan &
Joo 2005), £ AL 18] ZH4) HH ol BYEA] e
AL AT ek £ A7aYe| 77 272E 4
MIE7E Agzol ls) BAF L HgrRoA terot a7
2E HANEC) B2 BAF L vn JHBe] AnE 2
3} %28 ol ATEE HA A BAF L ue S1FE
2 Folb A0R Ueh} BF HANE Aweh s
232 Berk ol 18] 74 ATl et Ja= S RO
2 Aade, 25 % o 3 202 229 SlAL 19
ZH4 AT AHNES N RS A7t 29T A
oz yzigr

=

250]

M

Qo w2

I

B A7l 12-184] FAY(1,1379)S Ao 2 A} b
gheo] w2 7h] FRE HANES Bk, 7H) FF

A= e BAIF @ vnk P8 oba A 12-14

A(523)2 15-18R16148) 2 AHHE o] LA A}
£ ohew 2ok ATt Aatieh Ao Be Ay
AL F9HQ Hol7t YT, AF W AL A

chot dobat of Al mE el vis) BAIF @ Hjgr
o fold oz ok 12-144] TAF @ gt ooty
k2 W7 14 I47h ARl He) foHoR wepa,
15-184] THAIE 9 Blgk clshAle ARl va) AREE
FEL BO W, 243 94 I5E foFoE Wt
74 B 4R BAF L g B oun
A A, AABE, AT 14 05, G BT A,
12-144] e ol BE RTEE HANESL B2
= BAF L ek @S] ok, 15-184] ojsH)A
A7 24 HANET £242 BAF U Hg Y Sl
Fobdt Ao Ueht, 2h4) AH) A A% FRet 44
MEAE AE L uE R BAYE 2 AL B
I 4 Atk FUALGSRAE FBA 24 ATo)]
Rol €olat ATE FAHY 4 QI B AT A8 4
FHFNE ZAP AL QA & 24} o] Rl AH
A7) whge] 749 FHE AFNERS BAFYTE
A3 glek Wb 35 P2 Ao 7h
o FFE HANE D AT BAFoI g
o FRAS FHFHE A4H A7 Bag Ao 47
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