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Abstract

The purpose of this study was to compare nutrients intake, eating behavior, and health indices according to intake
frequency of wheat-based foods, using results from the 2013~2015 National Health and Nutrition Examination Survey.
Subjects were 882 men age 40~64. According to intake frequency of wheat-based foods per week, two groups (Low intake
group (LG); less than four times, High intake group (HG); more than four times) were divided, and their percentages were
54.0% and 46.0% respectively. Frequency of consuming wheat-based foods per week was 4.80, and there was significant
difference (p<0.001) in both groups. Intake frequency according to wheat-based foods was high in noodles, cookies, and
breads. Daily energy intake was higher, approximately 630 kcal in HG than LG (»p<0.001). Also, energy ratio of fat and
protein was higher in HG. There were significant differences in nutrient density per 1,000 kcal of minerals and vitamins
between the two groups (p<0.01, p<0.001), except calcium, phosphorus, and niacin. In dietary behavior, frequency of meals
(daily) was significant. In total cholesterol and LDL-cholesterol of health indices, HG was higher than LG (p<0.01). Results
of this study reveal that frequent intake of wheat-based foods has negative effect on nutrition and health.

Key words: middle-aged men, intake frequency of wheat-based foods, nutrients intake, health indices
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Table 1. General characteristics of the subjects by intake frequency of wheat-based foods

Intake of wheat-based foods"

Variables Items LG HG p-value (I\?j;zlz)
(N=473) (N=409)

Independent variable 473(54.0)” 409(46.0) - 882(100.0)

Marital Married 458(96.8) 384(93.9) . 842(95.5)

status Unmarried 15( 3.2) 25( 6.1) 0042 40( 4.5)

Low 28( 5.8) 34( 8.3) 62( 7.0)

H9usehold Middle low 119(25.2) 89(21.8) 0.434 208(23.6)

income Middle high 155(32.8) 127(31.0) 282(32.0)

High 171(36.2) 159(38.9) 330(37.4)

<Primary school 50(10.6) 36( 8.9) 86( 9.8)

Education Middle school 50(10.6) 45(11.0) 0.909 95(10.7)

level High school 153(32.3) 136(33.2) 289(32.8)

>College 220(46.5) 192(46.9) 412(46.7)

Professionals or technicians 92(19.5) 97(23.7) 189(21.4)

Clerical support workers 82(17.4) 64(15.6) 146(16.6)

Salesperson service workers 64(13.5) 53(13.1) 117(13.3)

Occupation  Skilled agricultural, forestry and fishery workers 21( 44) 12( 2.9) 0.393 33( 3.7)

Plant and machine operators, and assemblers 120(25.4) 97(23.7) 217(24.6)

Elementary occupations 40( 8.4) 32( 7.8) 72( 8.2)

Inoccupation 54(11.4) 54(13.2) 108(12.2)

Age (years) 49.99+0.35% 49.35+0.31 0.164 49.67+0.24

Y LG: Low intake group (less than 4 times), HG: High intake group (more than 4 times).

2 Number (%).
9 MeanzS.E.
* p<0.05.



786 3
folF o)z ¢kgte} Kim & Yang(2016)2] dFoAEs HWF
vl AR Aol ARA AN vl FolHor o w9
ot 23tk vh gloh

2. nljl,_?_QM A-I::|AI-EH
Table 25 R AF o] WrlES4] F AFHIELE= 480
3lojgled, AMF T2 1.783]0HE Wi, 1 2 7.83
3= F 7 7kl 2 HolE E‘ﬂWOOOI)- 7R FF
2 2y WREH/ASY, S/8s/E AREARE)
7F 194312 71 w9kl AR (AR Y, 2R}, F7)/3
AA)e} T2, T/ /I, 7}&%3}/7{]013/,%
suto], wA}, FHAMER]) &0l o, mF WIIFZ4
T AFRE w22l ZolE HATHp<0.001). =
UFFEA N w2 ohHl=S24] 309 30~49A4] E=folA
< 2hdo] S§jollar, BA7) 84, W2 289j0l et 1AL
50~64A10l A= A7FREA] FollA] ghdrte] 209]o AT
(Korea Health Industry Development Institute 2015).
2z
, AER ok oH, 2
= A7 9T 443401  A22 42A Urh(Katano
2010). Table 32 EH € 13] 0]*1'.4 OZ 82 A9 74.0%
19031, W7HR3A 5 AFH =) wabal= 44374758
%)°] AHFHE(72.3%) et SFE0°] § ko, FoHY
HAGS HolAl= FUTh A FEELS 52.1% I
i, RS FF AFRE ue 2 o= A &
H Yeon & Bae (2016)¢] Aol = SHAAF7 HerE &
&Y SFRET FH R o B4 vt A 7F
TFa5N AEeEA F 2 o] FHAAS HolR] g™
A} o o] 82 AyzZt=T)
AEHA QA& AR 9] 23.3% 5

3.
s B

=]
°

o

=
(]

=
(4]

[«

FEOIUT, WY

Table 2. Distribution of independent variable

Intake of wheat-based
foods"

. Total
Variables G G p-value (N=882)
(N=473)  (N=409)
Noodles  0.88+0.042 3.01£0.11  p<0.001""  1.94+0.05
Cookies ~ 0.41£0.03  2.75£0.15  p<0.001""  1.58+0.08
Breads  048+0.03  2.07+0.10  p<0.001""  1.27+0.05
Total 1.78£0.06  7.83+021  p<0.001""  4.80+0.11

Y LG: Low intake group (less than 4 times), HG: High intake group
(more than 4 times).

? Mean=S.E.

* p<0.001.
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Table 3. Health-related factors by intake frequency of
wheat-based foods

Intake of wheat-based
foods”

. Total
Variables G e p-value (N=882)
(N=473)  (N=409)

Drinking” 342(72.3)Y  310(75.8) 0244  652(74.0)
Smoking” 202(42.7)  175(42.8) 0912  378(52.1)
Mental stress  109(23.0)  96(23.5)  0.828  205(23.3)
Slee(‘;m‘if)mon 6.79:0.16"  6.6740.06 0463  6.73+0.08
ReSISgnC;e:lf)emse 20540.14 1.95:0.13 0416 2.00+0.12
Walking (a week) 5.19+025 4.98£026 0248  5.08+0.24

Y LG: Low intake group (less than 4 times), HG: High intake group
(more than 4 times).

? Drinking: drinking percent more than once a month for a year.

3 Number(%).

9 Smoking: currently smoking percent.
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Table 4. Nutrient intake by intake frequency of wheat-based foods"
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Intake of wheat-based foods”

Variables p-value Total (N=882)
LG (N=473) HG (N=409)

Energy (keal) 1,654.78+62.80” 2,286.12+67.41 p<0.001"" 1,970.45+60.54

. Carbohydrate (g) 291.16+10.23 365.52+10.74 p<0.001"" 328.34+9.77
Ener%ztai‘;mem Protein (g) 55.95+2.54 82.96+2.75 2<0.001"" 69.46:2.44
Fat (g) 29.59+1.89 54.69+2.06 p<0.001"" 42.14+1.82

Carbohydrate (%) 70.77+0.63 64.27+0.55 p<0.001"" 67.52+0.52

Energy ratio Protein (%) 13.42+0.17 14.400.15 p<0.001"" 13.91+0.14
Fat (%) 15.8120.50 21.33+0.45 p<0.001"" 18.57+0.43

Nutrient density per 1,000 kcal

Calcium (mg) 264.43+8.76 260.69+8.02 0.460 262.56+7.92

Phosphorus (mg) 548.27+8.02 535.78+7.26 0.076 542.02+7.02

Minerals Sodium (mg) 1,646.18+47.18 1,838.77+43.38 p<0.001::i 1,742.48+41.23
Potassium (mg) 1,673.59+46.79 1,510.08+38.94 <0.001 1,591.83+40.86

Na/K 1.01 1.25 - 1.13

Tron (mg) 7.82+0.16 7.15+0.16 p<0.001"" 7.48+0.15
Vitamin A (1gRE) 369.00+13.43 334.77+13.14 0.001" 351.88+12.32

Vitamin B, (mg) 1.00+0.01 0.96+0.01 p<0.001"" 0.98+0.01

Vitamins Vitamin B, (mg) 0.66:0.02 0.74+0.02 p<0.001"" 0.70£0.02
Niacin (mg) 7.1120.10 7.25+0.10 0.154 7.184+0.09

Vitamin C (mg) 82.34+4.55 64.74£3.74 p<0.001"" 73.54+3.88

D Adjusted for marital status in total subjects.

? LG: Low intake group (less than 4 times), HG: High intake group (more than 4 times).

9 MeantS.E.
™ p<0.01, " p<0.001.
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Table 5. Eating behavior by intake frequency of wheat-based food

Intake of wheat-based foods"

. Total

Variables Items G — p-value (N=882)

1 time 12( 2.5)? 8( 2.0) 20( 2.3)

2 times 170(35.9) 196(47.9) 366(41.5)

rig‘f:tﬁ;;g 3 times 290(61.4) 202(49.4) 0.034" 492(55.8)

4 times 1( 0.2) 3(0.7) 4 0.4)

Total 473(53.6) 409(46.4) 882(100.0)

>1 times a day 221(46.9) 176(43.2) 397(45.2)

5-6 times a week 85(18.0) 87(21.4) 172(19.6)

Frequency of 34 times a week 52(11.0) 40( 9.8) 0.581 92(10.5)
eating out

<12 times a week 113(24.1) 104(25.6) 217(24.7)

Total 471(53.6) 407(46.4) 878(100.0)

- Yes 56(15.7) 60(20.5) 116(18.0)

Use 012 ];Emt“’“ No 287(84.3) 240(79.5) 0.187 527(82.0)

Total 343(53.3) 300(46.7) 643(100.0)

Y LG: Low intake group (less than 4 times), HG: High intake group (more than 4 times).

? Number (%).
* p<0.05.
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Table 6. Health indices by intake frequency of wheat-based foods"

Intake of wheat-based foods®

Variables p-value Total
LG (N=473) HG (N=409) (N=882)
Height (cm) 169.01+0.61”7 170.00+0.64 0.040 169.51+0.57
Weight (kg) 63.98+1.04 69.85+1.02 0.247 69.42+0.96
BMI (kg/m?) 24.11+0.31 24.12+0.30 0.937 24.1240.28
Waist circumference (cm) 84.15+0.83 84.64+0.84 0.416 84.39+0.78
Systolic blood pressure (mmHg) 119.27+1.60 119.71£1.62 0.677 119.49+1.52
Diastolic blood pressure (mmHg) 80.54+1.08 80.32+0.98 0.777 80.43+0.95
Fasting blood sugar (mg/dL) 101.20+2.09 100.77£1.78 0.815 100.98+1.72
Total cholesterol (mg/dL) 190.59+3.28 196.0243.26 0.033" 193.3143.02
LDL-cholesterol (mg/dL) 114.00+4.63 121.93+4.03 0.028" 117.97+3.95
HDL-~cholesterol (mg/dL) 45.70£1.08 45.87+1.04 0.832 45.78+0.99
Triglyceride (mg/dL) 196.54+16.26 185.97+13.22 0.305 191.25+13.90
D Adjusted for marital status in total subjects.
2 LG: Low intake group (less than 4 times), HG: High intake group (more than 4 times).
? MeantS.E.
* p<0.05.
o, iAW EE O RO BMI G £ FUGACIA WA F ehulo] hllELA 1918 BHY
o Hls=3tF =, &2l o= oyl oyt AHFHat of +tll(Korea Health Industry Development Institute 2015), 4321
Uk A= SHHTAA o Eobd A7l AnE AzEch. & O 3 Shin F(2014)9] Aol oJshE 37, ThakE:
elEd oA e A Ftel A FEl vIs) 05 em H= T =, 57 24 9 #he 23S AEFES sk WY
E2 e ERoy FofFolA itk = 7 ddAEAAA ILDL-EY 2HEES AHEC]

2 A7 5719 o]7] -2 119.49 mmHg®} 80.43
mmHg 9] 7S B, A UEE A3 YEEZE
AFHE 25 2-FTNA H =34 E A 2y @9l
A 7 2 7holl 914 Atol= il Her ES(2017)9] Fd
3 AN E YEE/ZAE AFHHE0] A4 - FAHH F
Eto] 1.53, FEF| 1342 2 A3Et ¢ &9kou &
T BF ALEES EA) ol Park 5(2016)9] A-FollA
Bl uEAH1.7:0.)8 YEE/ZFE HFuES E W £
ATolA Hel F 9 YEF/ZE HlE&°] @l F3= v
2719l R7] o2 Helrh

2 A4 AA Y] FEE G| 10098 mydLE, F
Aol 71291 100.00 mg/dL ©]AH(Kahn R 2003)Xt} =2 Zk
HA" As AYstar, A EAxRELS 5 A4
et ek Y734 33 A3z webs SZd2H
ol A 1433(196.02 mg/dL)o] #Ad3w(190.59 mg/dL)E.
o H £& 32 e AL (p<0.01), LDL-EZ AEH S =
TA 2 F(121.93 mg/dL)T A4 2(114.00 mg/dL) 7+o] -2
29l 2}o]E HPTHp<0.01). Shim 5(2007)2] A=
AL| 7, oA WA 02 Stz 9 WACE s F
ol B3] EF FH2EE 2ol © =4 vEHt 182

23
=

o o oft

G317 S7HSHTh W, SN GoAQ) ol
ol QAT A4 (196,54 me/dL)o] 142 7(185.97 mg/dL)
Ho} ¥ 22 3% 23, Han 5(2014)9] AoflA 1L
g3kE AFH(FEAHAIE] 0% olh)7F 2 S4AY &
=t FHol AUAY AAME 2 AFNA ALHEY G-
oA H]7} 71.04% 2 =A UEhd Zo] 3 Hdjlow 47}
1=

Q0 U A=

£ A7E A67(20138-2015¢) FUAGIGEA 2
FolH FUGA 8L O WARSA TP 4
2o W2 AZWALLL, JUds WA, HUF LA EY
#ol g vlwsk A SHTh 1 AWE LoFshA Thaat 2ok

L A7bRe ) AHARGA0%) B8-S THREE6.0%)
ek gk de)n AR WAREA FY HANEE 480
solglom, AMHZ(1T8E) T A7 HAN
5 7o 2 Aolg R ATkp<0001). WA 7 43
NES BY WF B4R BF Lolgh

2. A7 QA Aol 9 18] o4 $% oj¥et



790 3)

—_

A FA o F, 2EHA AAE, 19 Bt FHAL 15970
<25 H A7) gl BrhR ARHlEe] e &
Ql WAL Aol= YT

3.1Y oA B S 1,97045 kealo] 3L, A4 FZ
Bt 1A 9F 630 keal AT © E=U4THp<0.001). 1
2l FZA AdiA ez FE JHus 22 7, A
H A A HElE o = %THEp<0.001). 77123 HEH
9] 1,000 keald FFa W04 g, <, HoloblS A9
St B fo0FQ olzh ARtk ZE, FE, HIEH A,
HIER By, HIER] Colli= AN A2 37 o Bstd '
9, HEEF, HE BolAe IAFEY] AF7 o g3t
(p<0.01, p< 0.001).

4. Aol A 1Y AASIeE 7RS4 A A
A F ) Hlsf 33] Hlgo] B ol WS ETHp<0.05).
AR = A F(46.9%) ek 2 FT(43.2%)00 A o @
< AFE BPo AL flSieh 1 Al FEEA o]

ol &
&

oL MHAR205%0] AHHZ(57%) B3} o o)
sha glglonk, folmel B ohgih

o & AFO] AR AFE00DHL FH2 Fol 7}
PECIEL RS RS R B RS

Zol AMAZET B EE e UETHp<001). 83
FAAANNE AA2Zo] TAHZETE 105 mgdl =
o g mgou #2122 ol ohgich

£ A7ATE FUAGGFEAL ARE B FoHy
AololA QHTAE wl7] oY, WIARESA HHeol
ohd HAMNETS X3 A7E BRUTH: Aol dch
TRt R AN RIS Aelet A, BARA
A= RAFORN WA HANES Gga 43, A
HA ] Aol g BYHOR ZH5IA shedch. BA)
Supetel At BAREA ) AT A% ST Qo] o]
of Tt 7t gltk AR B ATelN BARSAL %
F i 49 o) gopae] HAL o Bd W UES
3} vleh) B, A3 R F7) A vekue) 4
o #e Ao Uehdth 283 ABA RN F B2
23} LDL-29 28|12 557} © 37 veht $ei7t @as)
93 98-S & 4 Yo, ¥ A7dwt AR

AR A RS dYed EEE%eE ok

References

Ahn EM, Kang MS, Gong JE, Choe JS, Park YH, Lee JY, Kim
HR. 2011. The changes of energy nutrient intake, frequently

consumed dishes and staple food consumption-based on the

fo

=4 EFIYEIA

first to the forth (1998~2008) Korea national health and
nutrition examination survey (KNHANES I~IV-2). Korean
J Comm Living Sci 22:669-678

Choi SN, Jho KH, Chung NY. 2016. Body mass index, anthro-
pometric factors, and food and nutrient intakes of Korean
middle-aged males by year: Based on 2001~2011 Korea
national health and nutrition examination survey (KNHNES).
Korean Diet Assoc 22:88-105

Chung CE, Lee KW, Cho MS. 2010. Effect of ramyen and
noodle intake in diet & health status of Koreans. J Korean
Soc Food Cult 25:109-116

Du S, Neiman A, Batis C, Wang H, Zhang B, Zhang J, Popkin
BM. 2014. Understanding the patterns and trends of sodium
intake, potassium intake, and sodium to potassium ratio and
their effect on hypertension in China. Am J Clin Nutr 99:
334-343

Han MR, Lim JH, Song YJ. 2014. The effect of high-carbohydrate
diet and low-fat diet for the risk factors of metabolic
syndrome in Korean adolescents: Using the Korean national
health and nutrition examination surveys (KNHANES) 1998~
2009. J Nutr Health 47:186-192

Her ES. 2017. Metabolic syndrome risk according to fruit and
vegetable intake in meddle-aged men. Korean J Food Nutr
30:1048-1057

Hong SS. 2009. The difference between rice and wheat. 2009
International Symposium and Annual Meeting of Korean
Soc Food Sci Nutr pp.105-106

Hong YH, Park HJ, Jung EY, Kim SH, Jun SC, Chang DS,
Chang UJ. 2009. Effect of food preference on skin health
status of female college students. Kor J Aesthet Cosmetol
7:47-58

Kahn R. 2003. The expert committee on the diagnosis and
classification of diabetes mellitus. Diabetes Care 26:3160-
3167

Kang MH, Yoon KS. 2009. Elementary school students' amounts
of sugar, sodium, and fats exposure through intake of
processed food. J Korean Soc Food Sci Nutr 38:52-61

Katano S, Nakamura Y, Nakamura A, Murakami Y, Tanaka T,
Nakagawa H, Takebayashi T, Yamato H, Okayama A, Miura
K, Okamura T, Ueshima H, 2010. Relationship among
physical activity, smoking, drinking and clustering of the
metabolic syndrome diagnostic components. J Atheroscler
Thromb 17:644-650

Kim 1J. 2009. Glycemic index revisited. Korean Diabetes J



Vol. 31, No. 6(2018) FTHEEANA LR AFRIE] OE Fda HFe A 791

33:261-266

Kim J, Yang YK. 2016. Comparison of nutrient intake and
health indices by the intake of noodles. J Korean Soc Food
Cult 31:373-380

Kim JH, Chung HJ. 2012. Study on nutrition knowledge and
eating habits of male employees in Seoul and Kyunggi area.
Korean J Food Cook Sci 28:57-66

Ko EH. 2011. Correlations between BMI and food intake
frequencies for Korean adults and aged people: Using the
data reported on survey on national health and nutrition the
fourth period the first year (2007). Master Thesis, Jeju
National Univ. Jeju

Korea Agro-Fisheries and Food Trade Corporation. 2015. 2015
Research on Processed Food Consumption and Consumption
Behavior. pp.20-21, Korea Agro-Fisheries and Food Trade
Corporation

Korea Centers for Disease Control and Prevention. 2015. Korea
national health and nutrition examination survey. Available
from https:/knhanes.cdc.go.kr/knhanes/index.do. [cited 10
July 2018]

Korea Health Industry Development Institute. 2015. Korean
national nutrition statistics. Available from https://www.khidi.
or.kr/nutristat [cited 10 July 2018]

Lu S, Oyvind M, Isabelle P, Felix H, Ferda F, Gary MG, Ludvig
MS, Chaitan K. 2002. Structural basis for gluten intolerance
in celiac sprue. Science 297:2275-2279

Ministry of Health and Welfare and Korean Nutrition Society.
2015. Dietary Reference Intakes for Koreans. 2™ ed. pp.
958-959. Ministry of Health and Welfare and Korean
Nutrition Society

Park HJ, Choi YJ, Kim SH. 2016. Nutritional status of hyper-
tensive men in Gyeongnam area. J East Asian Soc Diet Life
26:297-307

Park JO. 2018. Analysis of comparisons of eating-out, dietary
lifestyles, and healthy dietary competencies among middle-
aged consumers according to obesity status and gender for

implications of consumer education. J Nutr Health 51:60-72

Rural Development Administration. 2011. Standard Food Com-
position Table. pp.30-38. Rural Development Administration

Ryu HK. 2003. A comparative study on the nutrient content of
rice-based and wheat-based meals in Miryang and Daegu.
Korean J Comm Living Sci 14:47-57

Shewry PR, Hey SJ. 2015. The contribution of wheat to human
diet and health. Food Energy Security 4:178-202

Shim JE, Paik HY, Moon HK. 2007. Breakfast consumption
pattern, diet quality and health outcomes in adults from
2001 national health and nutrition survey. J Nutr Health
40:451-462

Shin HJ, Cho E, Lee HJ, Fung TT, Rimm E, Rosner B, Manson
JE, Wheelan K, Hu FB. 2014. Instant noodle intake and
dietary patterns are associated with distinct cardiometabolic
risk factors in Korea. J Nutr 144:1247-1255

Son DY, Yoon KR, Lee SI. 2002. Study of the most common
allergic foods in Korea. Korean J Food Sci Technol 34:
885-888

Statistics Korea. 2018. Korean statistical information service. A
district (military region)/1-year-old per resident population.
Available from http://kosis.kr/statHtml/statHtml.do?orgld=
101&tblId=DT_1B040M1&vw_cd=MT ZTITLE&list id=
Ab6&seqNo=&lang _mode=ko&language=kor&obj var id=&
itm_id=&conn_path=E1 [cited 5 July 2018]

Yeon JY, Bae YJ. 2016. Association of instant noodle intake
with metabolic factors in Korea: Based on 2013~2014 Korean
national health and nutrition examination survey. J Nutr
Health 49:247-257

Yim HJ, Park HA, Kang JH, Kim KW, Cho YG, Hur YI, Sung
EJ. 2012. Marital status and health behaviors in middle-aged
Korean adults: From the 2007~2010 Korea national health
and nutrition examination survey. Korean J Health Promot
12:178-186

Received 06 August, 2018
Revised 01 October, 2018
Accepted 24 October, 2018



