J Nutr Health. 2020 Apr;53(2):141-154
https://doi.org/10.4163/jnh.2020.53.2.141
eISSN 2288-3959

IJNHS

Journal of Nutrition and Health

Research Article

'.) Check for updates

G OPEN ACCESS

Received: Mar 5, 2020
Revised: Mar 20, 2020
Accepted: Mar 24, 2020

Correspondence to

Ji-Myung Kim

Division of Food Science & Culinary Arts,
Department of Food and Nutrition, Shinhan
University, 95 Hoam-ro, Uijeongbu 11644,
Korea.

Tel: +82-31-870-3515

E-mail: kim@shinhan.ac kr

© 2020 The Korean Nutrition Society

This is an Open Access article distributed
under the terms of the Creative Commons
Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/3.0/)
which permits unrestricted non-commercial
use, distribution, and reproduction in any
medium, provided the original work is properly
cited.

ORCID iDs

Hye Won Kim ()
https://orcid.org/0000-0002-9828-4835
Ji-Myung Kim ®
https://orcid.org/0000-0002-5965-9681

Conflict of Interest
There are no financial or other issues that
might lead to conflict of interest.

https://e-jnh.org

124 0|2t OFEX| IS of2i0] 2] ojjL{X]| X
HAAMHEME £Z I} 2013-20154
0| Z{ZtQk X Al A} 2 E HIEIO 2

=llo
ol o, dXIE e
ototThStm AlZEH st
"R AR L
Algithet AlE Ae| ahets NEQYTE

Evaluation of nutritional status and
adequacy of energy and nutrient
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Examination Survey data (2013-2015)
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ABSTRACT

Purpose: Atopic dermatitis (AD), a typical chronic disease in children, is an allergy disease
that is highly associated with food. Thus, attention to food intake is needed to prevent and
manage it. Therefore, we analyzed differences in food and nutrient intakes depending on AD
status in under 12-year-old children.

Methods: A total of 2,690 participants were enrolled in this study from the combined 2013—
2015 Korea National Health and Nutrition Examination Survey. Subjects were divided into
an AD group and normal group (non-AD group). General characteristic, food and nutrients
intakes, and prevalence of insufficient and excessive nutrient intake were analyzed using x>
test and regression analyses. The AD odds ratio (OR) for insufficient and excessive nutrient
intakes was analyzed using multiple logistic regression analyses.

Results: Food and nutrient intakes were not significantly different between the AD and non-
AD groups. However, the ratio of calcium intake to recommended nutrient intake was about
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70% in both groups, which can be attributed to the overall lack of calcium intake among
Korean children. There were no differences in energy or nutrient intakes between the groups,
but compared with Korean Dietary Reference Intakes for Koreans, the appropriate intake
ratios of fat and vitamin C in the AD group were higher than those in the non-AD group.

The AD OR decreased when fat was consumed at above appropriate levels and vitamin C was
consumed at lower or excess levels.

Conclusion: In children, AD may be related to the nutrient intake ratio of fats and vitamin C,
and we speculate that these results were affected by dietary restrictions for AD management.

Keywords: atopic dermatitis, children, food intake, dietary reference intake
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Table 1. General characteristics of the subjects according to atopic dermatitis

Characteristics Non-AD (n = 2,282) AD (n = 408) p-value”

Gender 0.029
Boy 1,170 (50.8) 231 (57.3)

Girl 1,112 (49.2) 177 (42.7)

Age (yrs) 6.0+ 0.1 6.7+ 0.2 <0.001
1-2 41 (17.4) 45 (10.1) 0.002
3-5 640 (27.8) 102 (25.8)

6-8 607 (25.6) 129 (30.6)
9-11 624 (29.1) 132 (33.4)

Height (cm) 117.8 £ 0.5 121.4 +1.0 0.001

Weight (kg) 24.8 + 0.2 926.4 = 0.6 0.015

Body mass index (kg/m?) 16.7 + 0.1 17.0 £ 0.2 0.205

Residence area 0.385
Urban 1,873 (82.4) 339 (84.4)

Rural 409 (17.6) 69 (15.6)

Type of house 0.308
General housing 723 (33.3) 134 (36.4)

Apartment 1,559 (66.7) 274 (63.6)

Income of household 0.772
Low 195 (7.9) 31(6.7)

Middle-low 621 (28.2) 118 (30.2)
Middle-high 819 (36.8) 150 (37.6)
High 636 (27.1) 107 (25.5)

Values are expressed as number (%) or means + SE.
AD, atopic dermatitis.
The p-value were estimated by y? test and t-test in complex sample survey data analysis.

Table 2. Food intakes of the subjects according to AD

Food groups (g) Non-AD (n = 2,282) AD (n = 408) p-value” p-value?
Total food 1,110.0 +£10.3 1,150.8 + 24.7 0.346 0.354
Grain 238.2 + 2.6 251.0 £ 6.4 0.077 0.767
Potato 26.3+1.2 30.1+3.3 0.196 0.261
Sugars M.1+0.5 13.3+£1.3 0.147 0.386
Beans 22.2+1.2 25.8£2.9 0.516 0.415
Nuts 3.0+£0.3 3.4+0.8 0.406 0.430
Vegetable 121.6 £ 2.2 131.2+5.9 0.140 0.886
Mushroom 41+0.3 4.8+0.6 0.631 0.828
Fruit 178.5+ 4.8 189.5 +11.5 0.752 0.834
Meat 80.3+2.2 77.5+4.4 0.909 0.132
Egg 28.2 £ 0.8 28.6 +2.2 0.960 0.635
Fish 42.4+1.6 46.8 £ 4.7 0.667 0.858
Seaweed 13.0+1.0 10.8 £ 2.7 0.161 0.122
Milk 233.6 + 4.2 227.3 £10.1 0.554 0.477
oil 5.4+0.1 5.4+0.3 0.991 0.178
Beverage 81.7+3.4 81.5+7.0 0.558 0127
Seasoning 19.8 £ 0.5 22.5+1.7 0.103 0.425

Values are expressed as means + SE.
AD, atopic dermatitis.
"The p-value were estimated by t-test in complex sample survey data analysis. ?Age and sex adjusted.

AD 70| w2 ojjufx] X JLA HHMF|H|E vl Bt

oA 8l J g4 A Hu) & R EES AD -7l whe} H] W0t 1S of (Table 4), 2] H-& AM-
DRs 4% 0 2 A %5} H]-80] non-ADTE T} ADT0I A] 6.4% T] 11, AMDRs 1] FFo] L} %
T2 HFH5he Bl 82 ZH -2.1%8) -4.3%2 7-2] 2 0 2 Yttt (p =0.041). HIEFR co] 7
-, AD°| non-ADE.0} H|EFY ¢ 5 & A 51| A 3 5= H]E0] 6.8% T %11, EAR 1| THO]
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Table 3. Nutrient intakes of the subjects according to AD

Nutrients Daily intakes %RNI

Non-AD (n = 2,282) AD (n=408)  p-value’ p-value? Non-AD (n=2,282)  AD (n=408) p-value” p-value?
Energy (kcal) 1,577.9 +13.3 1,642.1 + 31.5 0.083 0.404 102.9 102.2 0.500 0.297
Carbohydrate (g) 2443+ 911 9571+ 4.8 0.023 0.915 - - - .
Protein (g) 53.7+0.6 55.6 £1.3 0.203 0.403 209.6 202.2 0.120 0.308
Fat (g) 41.5+0.5 42.0+1.2 0.799 0.094 - - - -
Calcium (mg) 459.2 +5.5 468.8 £16.1 0.883 0.515 70.1 69.4 0.422 0.597
Phosphorus (mg) 862.4 £ 7.6 888.9 +19.6 0.219 0.494 130.9 128.2 0.254 0.811
Iron (mg) 10.8 0.1 1M.0+0.3 0.613 0.174 139.0 135.4 0.407 0.228
Vitamin A (UgRE) 570.2 +22.3 607.7 = 49.5 0.562 0.965 134.8 137.6 0.939 0.971
Vitamin B, (mg) 1.4 +0.1 1.5+£0.1 0.020 0.567 218.7 299.3 0.492 0.688
Vitamin B, (mg) 11+0.1 1.2+ 0.1 0.251 0.678 150.6 145.9 0.199 0.490
Niacin (mg) 10.7 £ 0.1 11.2+0.3 0.104 0.872 122.7 122.7 0.806 0.854
Vitamin C (mg) 70.6 £1.7 72.8 £3.9 0.760 0.867 143.0 139.8 0.774 0.751

Values are expressed as means = SE or percentage.
AD, atopic dermatitis; RNI, recommended nutrient intake.
"The p-value were estimated by t-test in complex sample survey data analysis. ?Age and sex adjusted.
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Table 4. Prevalence of insufficient and excessive nutrient intake of the subjects according to AD

Nutrients Daily intakes p-value”
Non-AD (n = 2,289) AD (n = 408)

Energy 0.410
Less than 75% EER 467 (20.6) 94 (23.6)
75%-125% EER 1,299 (56.5) 218 (52.8)
Over 125% EER 516 (22.9) 96 (23.6)

Carbohydrate 0.052
Less than AMDRs 420 (18.7) 55 (13.5)
AMDRs 881(38.7) 158 (38.9)
Over AMDRs 981 (42.6) 195 (47.7)

Protein 0.289
Less than EAR 68 (3.4) 9 (2.6)
EAR-125% RNI 249 (11.6) 56 (14.4)
Over 125% RNI 1,965 (85.1) 343 (83.1)

Fat 0.041
Less than AMDRs 407 (17.6) 71 (15.5)
AMDRSs 1,504 (65.7) 289 (72.1)
Over AMDRs 371 (16.7) 55 (12.4)

Calcium 0.467
Less than EAR 1,518 (66.8) 283 (70.1)
EAR-125% RNI 589 (25.4) 93 (22.7)
Over 125% RNI 175 (7.8) 32 (7.9)

Phosphorus 0.287
Less than EAR 484 (22.6) 96 (25.5)
EAR-125% RNI 656 (28.8) 121 (30.1)
Over 125% RNI 1,142 (48.6) 191 (44.4)

Iron 0.732
Less than EAR 328 (14.4) 54 (13.0)
EAR-125% RNI 839 (36.9) 160 (38.7)
Over 125% RNI 1,115 (48.8) 194 (48.3)

Vitamin A 0.200
Less than EAR 676 (29.9) 134 (34.6)
EAR-125% RNI 828 (36.5) 138 (32.9)
Over 125% RNI 778 (33.6) 136 (32.5)

Vitamin B, 0.576
Less than EAR 61(2.84) 10 (2.9)
EAR-125% RNI 270 (12.1) 39 (9.8)
Over 125% RNI 1,951 (85.1) 359 (87.4)

Vitamin B, 0.431
Less than EAR 365 (16.2) 73 (19.0)
EAR-125% RNI 580 (25.5) 106 (25.9)
Over 125% RNI 1,337 (58.3) 299 (55.1)

Niacin 0.910
Less than EAR 445 (20.1) 79 (20.6)
EAR-125% RNI 910 (39.0) 169 (39.9)
Over 125% RNI 997 (40.8) 160 (39.6)

Vitamin C 0.010
Less than EAR 1,116 (49.5) 180 (45.9)
EAR-125% RNI 395 (14.0) 84 (20.8)
Over 125% RNI 841(36.5) 144 (33.4)

Values are expressed as number (%o).

AD, atopic dermatitis; EER, estimated energy requirement; EAR, estimated average requirement; RNI,
recommended nutrient intake; AMDRs, acceptable macronutrient distribution ranges, carbohydrate = 55%-65%
energy intake; fat = (1-2 years) 20%-35% energy intake, (3-11 years) 15%-30% energy intake.

"The p-value were estimated by y? test in complex sample survey data analysis.

PHA 2} Fok 47} o Bo, 2 pehabSo] 124 mlghe) ojalo|girk Hoz B

LI = |
2 i, Table 12] /J"E ol WhE AD R E0] HotollAIM B E3lthe 2= ol & g ettt

249k

K32
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Table 5. OR for insufficient and excessive nutrient intakes and atopic dermatitis
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Nutrients

Model 1V

Model 22

Energy

Less than 75% EER

75%-125% EER

Over 125% EER
Carbohydrate

Less than AMDRs

AMDRs

Over AMDRs
Protein

Less than EAR

EAR-125% RNI

Over 125% RNI
Fat

Less than AMDRs

AMDRs

Over AMDRs
Calcium

Less than EAR

EAR-125% RNI

Over 125% RNI
Phosphorus

Less than EAR

EAR-125% RNI

Over 125% RNI
Iron

Less than EAR

EAR-125% RNI

Over 125% RNI
Vitamin A

Less than EAR

EAR-125% RNI

Over 125% RNI
Vitamin B,

Less than EAR

EAR-125% RNI

Over 125% RNI
Vitamin B,

Less than EAR

EAR-125% RNI

Over 125% RNI
Niacin

Less than EAR

EAR-125% RNI

Over 125% RNI
Vitamin C

Less than EAR

EAR-125% RNI

Over 125% RNI

1.226 (0.889-1.692)
1.000
1.103 (0.822-1.480)

0.717 (0.502-1.024)
1.000
1.116 (0.860-1.448)

0.617 (0.273-1.395)
1.000
0.787 (0.573-1.082)

0.804 (0.601-1.073)
1.000
0.680 (0.478-0.966)"

1173 (0.899-1.531)
1.000
1.038 (0.642-1.680)

1.079 (0.796-1.463)
1.000
0.873 (0.670-1.138)

0.862 (0.575-1.293)
1.000
0.941 (0.741-1.194)

1.283 (0.960-1.716)
1.000
1.070 (0.814-1.408)

1.252 (0.477-3.288)
1.000
1.269 (0.904-1.783)

1.155 (0.764-1.748)
1.000
0.928 (0.710-1.213)

1.000 (0.724-1.382)
1.000

0.949 (0.731-1.231)

0.627 (0.442-0.888)™"
1.000

0.619 (0.442-0.867)""

1.256 (0.904-1.744)
1.000
1.079 (0.806-1.445)

0.712 (0.500-1.013)
1.000
1.153 (0.885-1.501)

0.561(0.249-1.264)
1.000
0.820 (0.596-1.129)

0.881(0.657-1.181)
1.000
0.642 (0.453-0.912)"

1139 (0.873-1.487)
1.000
1.065 (0.655-1.733)

1.001 (0.737-1.359)
1.000
0.945 (0.718-1.243)

0.886 (0.587-1.337)
1.000
0.916 (0.721-1.165)

1.230 (0.922-1.641)
1.000
1.076 (0.816-1.419)

1.287 (0.484-3.426)
1.000
1.214 (0.855-1.722)

1186 (0.780-1.803)
1.000
0.997 (0.764-1.299)

0.987 (0.711-1.369)
1.000
0.911 (0.699-1.188)

0.637 (0.450-0.902)*
1.000
0.675 (0.480-0.948)""

AD, atopic dermatitis; OR, odds ratio; Cl, confidence interval; EER, estimated energy requirement; EAR,
estimated average requirement; RNI, recommended nutrient intake; AMDRs, acceptable macronutrient
distribution ranges, carbohydrate = 55%-65% energy intake; fat = (1-2 years) 20%-35% energy intake (3-11

years) 15%-30% energy intake.

YModel 1: crude. ?Model 2: age and sex adjusted.

*p < 0.05, *p < 0.01.

3HH, &2 A9 AD9] U] 7} non-ADTE T °F 0.74] T BRtoH, Lol & Al23ts
= Wolli= 1-5H|0l A= non-ADol| £t HE0] B E AT, 6114914 = ADTl &3t
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H]g-0] ] oA, o] 7} S5 AD $ot 27t 57FeE B it o] 2] gt A= 124 mRtof
gl 7t ADwtoll A o B o x| F =t [18], 2008 K-E] 20177}
H=Q12] AD F-H & W3S AT Aol A= g frotet sta) 7] ojdole] AD FHE
FA5HR oL shed 7] ofdole} iRl Fo] RRE-2 S7I5t], Lol AD R E /ol

= g2k 7hs/g ol AU [19].

ro]| E m:IO

N

—‘—'

HO rlo 2, of

|o

7ol A= AD-O] non-AD R AT A F ghol T ZIA| T, BMI= 2Fo] & HolA] ¢
t}. o] Yol 7} Hotd 45 ADQ] H|& 0] S7H37] wiZoll, Lol o] xfo] 7} Al7a} 4| Z-ofl
vl £] 9l 7] w2 o g Kol a2 7|4 Aek = A Ala} pMr= Al 2 Bl o] 9)So] A o] ut
SR AR [20], AD2EC] Aol M= 1 Aup7} o}A] B Eke}A| 7} ot U] o ool A= AD
Q) = o pMIete] e A o] 12-45A| o AT QU AT HHH [21], 1] =2] 44741 of| A= ADL} BMI
o] pred g o] YA 29kt [22]. T3 =uUie] AD7} U= F-Fote] A2 AT HlFol 4
23k 2po) 7 A AL [14], A AT [1]. ol ™ ADLF AA AlE Zhate] A S E ARLE
S 1 A7 A2 EA HarE| 2l Qlo] A&l At g gt Ao = Hel,

30 rfr

AD WHof| oJ3ke =1

coo= T«

o
rlok
oM.
L
ko

o]

o
0
1)
&
ru

N o

N

N

o

T, 2

>

o

fo

ro

rlo

=

|=_1

2

A 5 27 M5 % g 4o v,
SRR} (23], 0] o] £ Ao A Lo o} 43

AD——] oF 40%-50% =7} A& & =

= Hsto] AD 7ot A F B dFaF RS A Eot T o Afo|7F el H
AF st o, §ol Al Ao & W sHA] Zshet. shARE AdF o] obd RNT thH] A #{H]
2 IdstAe mols F & R 3522 Za AFTol RN19| 2F 70% +FE 22 B35}

Al Wb

& oA Zrg Aol A2 22 =0l o] AUkl Zg HH ol 47 WiZ o= weh
H} 2018 A EA Baxtgo] 24k yold Z 19 AH T RNio] High A
e &S AmEH 2013 124 512.7 mg (RNIO] ti$ *H H]-& 102.5%), 3-5A4]= 493.8
mg (82.3%), 61141+ 519.9 mg (69.0%), 2014 1-24]+= 389.1 mg (77.8%), 3-5A= 415.5 mg
(69.2%), 6-11M]+= 500.4 mg (66.4%), 2015 124 411.9 mg (82.4%), 3-5A|= 411.2 mg
(68.5%), 6-11M4]= 473.9 mg (63.3%)°] ATk [24]. AD= 1] Fo] ZHAF A o] H| A& 0l &
3} 5o & QIS n] i A 7] o]hS Shtoh=tl, a2 A A2 9] 238tol FF=
01X = QA F stolth [25]. &, 2w 5o ¢ YR 4 P 22 d4ear
5ol 2 f Aol T3 FdaolH, R A 7]59] o] -2 nF A xe ADE o]0 E
4= AT [26]. O1H ™ Zrm-2 A7) ofdol o] Akl A7 9l wheEnt ojug} o ] V)5
o] 38 Aol Hofdhs FYACIE R [27], ol o] ADE cllstal ¥elstr] sl 1 A
HAF S RNIFTOE Z7HIZ oA o] Qi

n

L

2 Aol A= AD of Fof| k& ol Y 2| &F 4 A FH e Alol= YEhA] 2532 L KDRIs
of & A HH &S v wFE wfoll= A} vl EFR collA] §-2]m] 3t xfo] & o]
o} ADoll A A%} B ERR] ¢E A4S SO = AdFHoh= H|E°] non-ADTE T =401, B
oAU ) 0 &2 A FH 5l Hl et @A UERd Aol o] 2|3t A k= park 5 [28]2] &
Trofl A A[Hke] A 7ol ADwHoll A A A Yehd Akel f-AFSHH, Kim [29] % A9
ZAF2013-2015 FAF i/ 9-11A4] AD o & o] ol A Z|¥e] of| 1 X4 F ]| &-0] WkThal 519
o A A3 £ o] AD2F 22 FE| 2 7] vEgS - 4= lth= ¥ ol A EH [30], AD
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oA Ae Bt A e £202 HHUcH 2 ap7} 9 oflolo] Qo 2helo o}
£ o2 o Pk 3, B AT Aol A A HAu o] H A vl &S 2T}

2 uj AD 91 =7} Wol 2l Aol et 520 24 CHRIBIA AT, n3 AAY, n-6 2]
A3t o] AD Z1Ae] AR EAF 2l (20] AALS) AT F7beh 2o WA AT
ol 71913t Ao & Helt},

Y

<
=
o

ADE AlE el 27]9} 2Hedo] 9L, AD B S0 A5 HBHE Roluhe g QHY A7)
o279t D8 o Ao Bt 10 31 a0 ) A 555

o

H|-8-0] ADO]| 1 8.5%= non-AD:rLJ 4.9%01] H| 5f -rrJ 2o E =T (p = 0.008, data not
shown). Low & [32]<> AW 2 ¥2|517] 913t AAF 2Hof AD hotof| A A A] Ol A gkshe
L= 16%-75% 453]. ].oﬂ o D:] oll:l]—X4 O Z ADA! I:]-oﬂ/\i L= l:EPZ:,_k —r‘rr, 7:14,]-_,1_ _'é:__‘,]- ZEI-%
H=27] fd AFS 2Z3sto] [33], AF7He 0l Bol Solfle 7H A FolU s AER
o} o] AD Sl Al Alo] 2710 2 2k 83 4= Q= AFS ﬂoPo}E oot [34]. 3L
rret dFae] FU A A4 5o AHFS ST [35]. F Aol A ARG HE
ol w2 AD FAbEo| Z4-3 7|5 9l5te] Al Aﬁom*ﬂ % 7}% Ho| Zol2f 7 &
HFLMAEFEGOD] A2, o), 32U Bol .02 33t (36]. D Fote] ojmiy]
dgo2 & Aol ML, ofuluie] o|ge A4 Y47k b wekm, HA) x| BA| Aol
% Aloj 20| the 02 Lhekidt [37]. HAI T, AD Foko] of U = ol A w g
g ®at ol FHolA S RS HIH 02 A ol A 4 g5t Agon 3],
A AD SRS 0.2 3 Aol A ol M A AT Ao] ATt & YRR
Sl w231 91 IThe ATE QI9ITH30]. ADE T WSRO0 24 hejet 2|2 7]zko) 4
Qe 225w, £35] ofdo] Ao Y 9l FF o= JFS nlx|= F2 AFAA
&S [40], AD A4t ol thsh &Skl 2Rt WE 2| Ql 2100] 2 5HH A
A| 2= AD 2oko] oj U 52 ADE 2 4= Ale AR Al Fo|u A LA AT A
Sh= 743l Aokl st [41].
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