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ABSTRACT

Purpose: The aim of this study was to investigate the relationship between instant noodle intake and metabolic factors in
Korean adults, Methods: Study subjects were 5,894 (male 2,293, female 3,601) aged 19~64 years who participated in the
2013~2014 KNHANES, Information on frequency and consumption of instant noodles was obtained by the food frequency
questionnaires method in KNHANES (Korean National Health and Nutrition Examination Survey), and subjects were classified
according to age, sex, and instant noodle consumption (INC). Results: The frequency and consumption of instant noodles
was 1.2 times/week and 1.2 servings in subjects. High INC group (= 1 serving/week) was significantly younger in age
compared with the low INC group ({ 1 serving/week). However, the high INC group had significantly higher waist
circumference, metabolic factors (triglyceride, cholesterol, and HDL—cholesterol), and dietary intake (energy intake, fat, and
sodium density) compared with the low INC group, Hyperglycemia showed association with higher risk of highest quartile of
INC after adjustments for multiple confounding factors, including age, gender, household income, education, smoking, and
alcohol compared with the lowest quartile (OR: 1.4, 95% Cl: 1.1-1.8). In female, abdominal obesity showed association with
higher risk of highest quartile of INC after adjustments for multiple confounding factors compared with the lowest quartile
(OR: 1.6, 95% ClI: 1.2—2.2). Conclusion: Consumption of instant noodles was associated with increased prevalence of
abdominal obesity and hyperglycemia in women, These findings suggest an association of instant noodle consumption

status with metabolic risk,
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7N, vlel S (& 18] Rk HH) 0 2 o] ZARFAS o, A
Al A gL T 70.7%7F A AFHA Ui A AFH 3

Male (n =2,293) Female (n = 3,601) Total (n =5,894) P value
Age (yrs) 40.3+0.3Y 41.4+0.3 40.9+0.2 0.004
19~29 24.0% 21.4 22.8 0.021
30~49 48.6 47.9 48.2
50 ~ 64 27.4 30.7 29.2
Body mass index (kg/m?) 245+0.1 229+0.1 23.7+0.1 <.0001
Underweight 21 7.1 4.6 <.0001
Normal 333 49.6 41.5
Overweight 25.1 29.9 225
Obesity 39.5 23.4 31.4
Smoking (%) Never 26.7 88.2 57.4 <.0001
Past 29.2 5.7 175
Current 44.1 6.1 22.1
Frequency of alcohol (%) None 12.1 27.3 19.7 <.0001
<1time/m 21.2 39.3 30.2
2~4 times/m 32.0 21.6 26.8
2 2 times/w 34.7 11.8 233
Education (%) <Elementary 5.1 10.1 7.6 <.0001
Middle/High 50.2 49.8 50.0
2> College 44.7 40.1 42.4
Household income (%) Quartile 1 (Low) 6.9 9.2 8.0 0.002
Quartile 2 24.1 26.2 25.2
Quartile 3 34.1 313 32.7
Quartile 4 (High) 34.9 33.3 34.1

1) Datarepresentmean+SE. 2)%
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Table 2. The percentage of individuals in category of the frequency and portion size in the instant noodle consumption frequency ques-
tionnaire by age and sex group

Male Female Total
Frequency
category 19~29 30~49 50~64 Total 19~29 30~49 50~64 Total 19~29 30~49 50~64 Total
(n=384) (n=1,096) (n =813) (n =2,293) (N =534) (n=1,737) (n =1,330) (1 =3,601) (N =918) (n=2,833) (n=2,143) (n=5,894)
Almost never 5.7Y 6.1 213 10.2 8.9 152 51.6 250 7.2 10.6 373 17.6
1time per month 75 10.1 19.2 12.0 11.3 14.7 194 154 9.3 124 193 13.7
2~3timespermonth 17.4 22.8 258 223 24.4 26.2 174 231 20.7 245 21.4 227
1 time per week 215 28.8 20.8 24.8 24.8 26.7 7.7 20.5 23.0 27.8 13.8 227
2~4timesperweek  41.7 29.0 117 27.3 28.3 16.4 3.8 151 35.4 2238 75 21.2
5~6timesperweek 4.5 2.9 10 2.7 24 0.9 0.1 10 35 19 0.6 19
1time perday 18 04 0.3 0.7 - - 0.1 0.0 0.9 0.2 0.2 04
p <.0001 - p <.0001 - p <.0001 -
Portion size category
Half 1.0 0.9 2.2 13 5.9 118 8.2 9.5 33 6.3 5.4 5.4
One 785 80.3 70.1 77.0 83.1 71.8 39.8 64.4 80.7 76.1 54.0 70.7
One Half 14.9 12.7 6.5 115 21 12 0.5 11 8.9 7.0 33 6.3
None 5.7 6.1 21.3 10.2 8.9 152 51.6 250 7.2 10.6 373 176
p <.0001 - p <.0001 - p <.0001 -
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Table 3. The percentage of daily nutrient intakes from instant noodle consumption by age and sex group

Male Female Total

19~29 30~49 50~64 Total 19~29 30-49 50~64 Total 19-29 30~49 50~64  Total
(n=384) (n=1,096) (N=813) (n=2,293) (n=534) (n=1,737) (n=1,330) (1=3,601) (n=918) (n=2,833) (n=2,143) (N =5,894)

% Total intake

Energy 6.21 49 302 47 53 38 152 34 5.8 43 222 40
Fat 9.6 8.9 732 8.6 7.7 6.4 302 5.6 8.7 7.6 502 71
Carbohydrate 6.5 48 2.82 47 53 36 1.32 33 59 42 202 40
Sodium 75 55 392 55 6.0 40 162 37 6.8 47 272 46

1) Meanvalue 2)p<.0001
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Table 4. Characteristics of participants according to instant noodle intake®

Male Female Total
LowINC  HighINC |5 ,e LOWINC HighINC e Low INC High INC vaTue
(n=1,095) (n=1,198) (n=2,475) (n=1,126) (n=3,570) (n=2,324)

Instant noodle intake (serving/w) 0.4+0.01 24+0.1 <.0001 03%*0.0 20+00 <.0001 0.3+x0.0 2.3+0.0 <.0001
Age (yrs) 443+0.44 37.2+0.4 <.0001 44.7+0.3 352+04 <.0001 445+03 36.2+0.3 <.0001
Body mass index (kg/m?) 245+011 245+0.1 0.925 23.0+0.1 233+0.1 0.047 23.6+0.1 23.7+0.1 0.319
Waist circumference (cm) 84.3+0.30 84.7+0.3 0.369 76.1+0.2 775+0.3 <.0001 79.3+0.2 80.1+0.2 0.008
SBP (mmHQ) 118.0+0.54 1186+0.5 0.351 111.6+0.4 112.1+04 0.374 1141+03 1145+04 0.328
DBP (mmHg) 78.4+0.37 79.6+0.3 0.012 727+0.2 735%+03 0.036 749+02 75903 0.002
Metabolic parameters
Triglyceride (mg/dl) 156.6+4.24 177.4+5.0 0.003 106.7+1.7 112.7+2.6 0.050 126.0+2.0 139.8+3..0 <.0001
Cholesterol (mg/dl) 188.0+1.22 190.7+1.2 0.134 187.2+0.7 189.6+1.1 0.048 187.5+0.7 189.9+0.8 0.029
HDL-Cholesterol (mg/dl) 48.0+0.35 49.3+0.4 0.018 56.4+0.3 56.8+04 0521 532+02 54.0+0.3 0.021
Glucose (mg/dl) 100.7+0.67 100.4+0.6 0.687 95.0+0.4 97.3+0.8 0.005 97.2+04 98.2+0.5 0.108

Never 28.5 25.2 <.0001 90.5 83.8 <.0001 65.4 47.6 <.0001
Smoking (%)  Past 33.7 25.7 4.9 7.4 16.5 18.7

Current 37.8 49.1 4.7 8.8 18.1 33.7

None 17.2 8.0 <.0001 31.2 19.8 <.0001 255 125 <.0001
Frequency of <1time/m 22.8 19.9 39.8 38.2 32.9 26.9
alcohol (%) 2 ~4times/m 29.3 34.2 20.0 24.9 23.7 30.7

>2 times/w 30.7 37.9 9.1 17.2 17.8 30.0

< Elementary 6.9 3.7 0.002 13.3 4.1 <.0001 10.7 3.9 <.0001
Education (%) Middle/High 47.2 52.5 49.9 49.7 48.8 51.4

> College 45.9 43.8 36.9 46.2 40.5 447

Quartile 1 (Low) 7.1 6.8 0.007 9.9 7.9 0.001 8.7 7.2 <.0001
Household Quartile 2 21.8 26.1 26.1 26.3 24.4 26.2
income (%) Quartile 3 322 35.6 28.9 36.1 30.2 35.7

Quartile 4 (High) 389 31.6 35.2 29.7 36.7 30.9

1) Data represent age and sex-adjusted (total subject) or age-adjusted (male and female) mean + SE, except for instant noodle intake

and age.
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T (ES) vIEo] 2 aAdFAel A 30.9%, 2 A4H
Aol A 36.7%= T7F 213 2ko| & B ATt (p < 0.0001).
Sh AW 2P AF Axe] iE 71EAQ1 dukalke g
AR A3 ZpolE A3 A7) gl A ol gl
o] Avte} FARSE FS B, AN A3polA] zfolE

UeRNRITE. oJ4de] 7, hH adFarellAe] A=A
T (p=0.047) 2 & (p=0.005)°] z}A #AAF kel B
& frojH o' =9ko} HDL-Z82H S 52 2 4
Fol| 2 F7F F2Jst ztol & Kol it} wWid o] 49
g 2 8% F FY2EE AFNA 2 A3l w
£ 7t o3 AfolE Kol R gkttt
2tH M3 HMzof mE YA M3 HEf Hlw

2 AFollA dF B A AF 1,000 kead A4 A
& (@ Ex)l disl 25 Aok= Table 5 A|AIEFAT
AR AFdigAlA g AT 1Y A dEe
2,307.0 kcal = 2Pd AAFT2] 1,893.5 kealoll B3] 2]
Z o7 =gkom (p<0.0001), A3 L% 1,000 ke A4,
UEF 2 HIE B 445 A g5l vls
fFrofFow £ ¥ (7 p<00001), ©r3lE (p<
0.0001), €1 (p < 0.0001), & (p < 0.0001), Z-& (p < 0.0001),
HIEF! A (p<0.0001), BIE}T B, (p=0.004), Yoo}zl
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Table 5. Dietary intakes of participants according to instant noodle intake®

Male Female Total
p
LowINC  HighINC  ygue LOWINC  HghINC gue LOWINC  HighINC e
(n=1,095) (n=1,198) (n=2,475) (n=1,126) (n=3570) (n=2,324)

Total energy (kcal) 2.178.0+2552,6128+244 <.0001 1,7125+14.62106.1+23.3 <.0001 1,893 5+13.7 2,307.0+17.8 <.0001
Carbohydrate 1505+0.8 152.0+0.7 <.0001 1680+0.5 161.6+0.7 <.0001 1647+04 157.6+05 <.0001

(9/1,000 kcal)
Protein (g/1,000 kcal) 312402 311+02 0534 333+01 334202 0594 325+01  324+01  0.842
Fat (g/1,000 kcal) 177402  195+02 <.0001 19.1+01 21.0+02 <.0001 185+0.1  204+01  <.0001
Calcium (mg/1,000kcal) 216.9+25 2188+18 0542 2641+22 2556+25 0009 2457+18 2424+16  0.162
Phosphorous 4820426 4608+23 <.0001 538.4+22 5123+26 <.0001 5165+18 492.6+17 <.0001

(mg/1,000 kcal)

Sodium (mg/1,000 kcal) 1,496.8+16.11,601.3+13.4 <.0001 1,653.9+12.71,743.2+14.2 <.0001 1,592.6 +10.6 1,690.0+10.2 <.0001

Iron (mg/1,000 kcal) 67+01  62+00 <.0001 75+00  7.0£00 <.000L 7.2+0.0 67+00  <.0001
Potassium 1,317.5+12.4 12052 +8.4 <.0001 1,504.6+10.51,447.3+11.0<.0001 1,486.8+9.0 1,3558=7.1 <.0001
(mg/1,000 kcal)
Vitamin A (ug/1,000 kcal) 279.2+41 2581+2.9 <.0001 359.1+37 3249+41 <.0001 3280+31 300.3+25 <.0001
vitamin B, 09+00  09+00 <.0001 10+00  09+00 <.0001 0.9+0.0 09+00 0004
(mg/1,000 kcal)
vitamin B, 06+01  06+00 <.0001 07+00  07+00 <.0001 0.6+0.0 07+00  <.0001
(mg/1,000 kcal)
Niacin (mg/1,000kcal) ~ 45+00  6.2+00 <.0001 7.0+00 6700 <.00l 6.8+0.0 65+03  <.0001
Vitamin C (mg/1,000kcal) 50.5+12  39.7+09 <.0001 754+12 604+12 <0001 657+09  528+08  <.0001
Carbohydrate (%Energy) 63.8+03  608+03 <.000L 67.2+02 646+03 <.000L 659+02  630+02 <.0001
Protein (%Energy) 125+0.1 124+01 0534 133+01 134+01 0594 13000  13.0+01  0.842
Fat (%Energy) 159402 175+02 <.0001 172+01 189+02 <.0001 16.7+0.1 18401  <.0001
P ion of the subj
foportion of the subject g, /) 94.5 <.0001 70.9 893  <.0001 748 925 <.0001
(>2,000 mg Na)
1) Data represent age and sex-adjusted (total subject) or age-adjusted (male and female) mean +SE.  2)%
o]

(p < 0.0001) 2 HIEF C (p < 0.0001)2] 413 A= 2hd
AFH TN Hsl folFog vk Axs B} 3k 4
7 T grslE, 9, A 4 vieS BA% 49
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W AH A=7E7PE Be QI vl et S uf AL
frHEo] 30% (OR: 0.7, 95% CI: 0.6~0.9) T] W3toL} (p
for trend = 0.006), &3+ IAl= AH, A, =& HH
e, 94 o, 7HIAS B 1S5S B3 Modd 2
A ztelE Ko 2 AH Bert 7P = QantellA
odds ratio7} 1.4 (95% Cl: 1.1~1.8)8 189 A=} f
oJHow w2 AARE B} (p for trend = 0.003). &3
4 WIS BAgste] e A3 Aok tiAb A%
NIE Axete] AAGS A A7, M= diAk
2 A% A=t g AFH Aoke] #ado] vehA
o2 WhH, o dexe wEklxte] BA & ghd AH Ax
7} & Q4vro] BhH A5 Aot 7P W Qlatol] Hish
Ernjvke] 1858 60% (OR: 1.6, 95% Cl: 1.2~2.2) (p
for trend = 0.026), 1283 52 40% (OR: 1.4, 95%
Cl: 1.1~1.9) (pfor trend = 0.012) T =& A= B Y},
g A didAelA tiAb SRE o Pl we
control, caseZ H-53}aL, controliy} cased-ollx] ebd A
F A=Y (QI~Q4) 2 Hw 2 AH Ma=E 24
3 A3} (Eolle ARBHA &), BRI 137} dwis)
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Table 6. ORs (95% Cls) of metabolic risk factors according to instant noodles intake percentile in adults?

Q1 Q2 Q3 Q4 p-trend
Abdominal obesity
Model 1 1 0.9(0.7~1.2) 1.0(0.8~1.3) 1.0(0.9~1.3) 0.729
Model 2 1 1.0(0.8~1.3) 1.2(0.9~15) 1.2(1.0~1.5) 0.331
Male 1 15(0.9~15) 1.1(0.8~1.5) 1.1(0.8~1.5) 0.810
Female 1 1.1(0.8~1.5) 1.3(0.9~1.8) 16(1.2~22) 0.026
Hypertriglyceridemia
Model 1 1 1.0(0.8~1.3) 1.1(0.9~1.3) 1.3(1.1-1.5) 0.035
Model 2 1 1.0(0.8~1.3) 1.0(0.8~1.3) 1.2(1.0~1.6) 0.167
Male 1 1.2(0.9~15) 1.3(1.0~1.7) 1.3(1.0~1.8) 0.333
Female 1 1.2(0.9~1.6) 1.0(0.8~1.5) 1.4(1.0~1.9) 0.188
Low HDL-cholesterol
Model 1 1 0.8(0.6 ~1.0) 0.7 (0.6 ~0.9) 0.5(0.4~0.6) <.0001
Model 2 1 1.0(0.8~1.3) 1.1(0.9~1.3) 0.9(0.7~1.1) 0.076
Male 1 1.3(0.9~1.8) 1.1(0.8~1.6) 1.0(0.7~1.4) 0.302
Female 1 0.9(0.7~11) 0.9(0.7~1.2) 0.9(0.7~1.1) 0.570
Hyperglycemia
Model 1 1 0.9(0.8~1.1) 1.0(0.8~1.1) 0.7 (0.6 ~0.9) 0.006
Model 2 1 1.2(1.0~15) 15(1.2~1.8) 14(1.1~1.8) 0.003
Male 1 1.4(1.0~1.9) 1.2(0.9~1.6) 1.3(0.9~1.7) 0.160
Female 1 1.1(0.8~1.4) 15(1.1~21) 1.4(1.1~1.9) 0.012
Elevated blood pressure
Model 1 1 0.8 (0.6 ~1.0) 0.9(0.7~1.1) 0.8(0.7~1.0) 0.182
Model 2 1 0.9(0.7~1.1) 1.1(0.9~1.3) 1.1(0.9~1.5) 0.153
Male 1 1.2(09~1.7) 1.1(0.8~1.5) 1.1(0.8~1.5) 0.627
Female 1 1.1(0.9~15) 16(1.2~22) 15(1.1~20) 0.118

1) Model unadjusted; Model 2 adjusted for age, gender, household income, education, smoking, and alcohol; In model 2, ORs were

separately reported in male and female.

o controliol| A QIS 0.071/5, Q27 0.27/1/5, Q37
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