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and Nutrition Examination Survey
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ABSTRACT

Purpose: This study examined the yearly trend of milk consumption and the nutritional
status of subjects aged 6-18 years using the 2007-2015 Korea National Health and Nutrition
Examination Survey data.

Methods: Milk and dairy products were classified into plain milk, flavored milk, and dairy
products (ice cream, milkshakes, cheese, and yogurt, etc.). This study compared the milk and
dairy products intakes, some nutrients intakes and percent of dietary reference intakes for
Koreans in the milk intake and non-milk intake groups.

Results: Plain milk intake decreased with year (male, p = 0.0199; female, p < 0.0001;
elementary school, p = 0.0013; high school, p = 0.0061), whereas flavored milk and dairy
products intake in these subjects increased with year. In all subjects, 49.9% of subjects did
not drink milk at all. The intakes of energy, protein, fat, calcium, phosphorus, and riboflavin
in the milk intake group were significantly higher than those in the non-milk intake group,
even after adjusting for covariates (p < 0.05). The odds ratio of the prevalence of nutritional
deficiency in the non-milk intake group was 3.2 times higher than that of the milk intake
group (p < 0.001), even after adjusting for covariates. The odds ratio for the prevalence of
excess intake of the energy/fat was not significant with milk intake.

Conclusion: The prevalence of milk intake decreased every year in the subjects. Calcium
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deficiency and nutritional deficiency were very high in the non-milk intake group. Efforts
should be made to improve the calcium status in children and adolescents by strengthening
nutrition education about the importance of milk intake.

Keywords: milk, calcium, nutritional status, children, adolescents
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o 9AE S8 AHFo] 25514779 g, YT 143.90 g, L58HMY7120.23 g0 2 &

| =] 2] 9okt [16). o] o T sl 222t ob-5 3t

4AW919 P 2 AT AT 50% 423 Hholl HA] 2k, o] AL Zhgo) 1
=]
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A AXL S 7|2t
SR 7} G YZAF (Korea National Health and Nutrition Survey, KNHANES) A47] (2007-2009
), A57] (2010-2012), A67] (2013-20151) AFES A5} T} 20072015 = A4S
FERAR] AR ZAL AFAHZAL GGFEA] i gt tld At F vt 618419 12,5667 & A
TR R Attt A E A 12,5667 5 G B A wEse] Aol =4
3}, 0| AL A ZEA}, 19 ol U1 7] 4130 500 keal B 2] L} 5,000 keal ©14+) o 7] A
A T 7 4 25 AHF ZSAE A Qe 10,0438 2 2 F AFWIAR A5t
Atk shald-2 6-11AM1E 253, 1244418 T3, 1518418 5o 2 FES]l
AF AG2 1670 A= 5 Mg, AR O, U, 3=, A, SAFS dI=AIR, 11 9] EA
£ FAENE, SHE AIZE 3 20lth A54F2 T27H 9@ FE2QIT9] 45 At
291 71& S0 w2t A, S, S5k, stE Lok A A A4 (body mass index, BMI,
kg/m?)= 20079 Aok AW BFE G| AAEH 7|ES uet dE.- AP A -FA
45 W R Q)4 o] 4} 85 B9l 4 mIREE WA F, 85 R Q|4 o] 4 95 W] 4> m] kS 2t
AF, 95 HEL] 4 o] 2 HT O 2 Holsto] 31502 BRI 2 A kg A
He 28 Ageilodd]e] $Qls v ARIAFIFRALY] A5 E gkt
(2007-02CON-04-P, 2008-04EXP-01-C, 2009-01CON-03-2C, 2010-02CON-21-C, 2011-02CON-
06-C, 2012-01EXP-01-2C, 2013-07CON-03-4C, 2013-12EXP-03-5C).

EE R

29 QA A2 RS 2R1AZ AR A] 71 24412 B (24 hour recall
H A7t o 81 A 0] Al BE A F o
T 27} BN 2R AFHL WA R, T AolH 12} AFHL o] Sato] 219
 (plain milk), 7}&-$- (flavored milk) 2 -3-#& (dairy products, ©Fo]ATH, W3 ARl %
% 2725 5§ DT EHOR 730 HUY 12 AT Fol] AEY WotS 2
SI9Ich. o AR E 12 95 ATl Wt 222 Wl HATA e 2 FUAH

o+ (milk_no: milk intake 0 g/day) ¥} &GS ZFo|2t= /\4_‘,] F 23413 = (milk_yes: milk in-
g Y -

take > 0 g/day)’ 2 & 2631, A = @ FH| A H 71k -FAd 3 7o vl &2 R AT
FFA MFE, HFA MF| YT U AYME] 2N

FUAaAHF 220072015 FUNAZFFEALS] AP IALE Sodoto] &-fH 1“444
SRHAFH T FFAL AH IS 2SI 24X A 2 2 AAIE Alo| A AR
o]-&sto] YA AHZZ oA, 3t ol HA] FF4 (F42HE, E&H—‘Vé‘,xl%*)‘%‘ul%k%ook
& (2, 9, 3, HES, HIE A, Elowl, 2] B ek, Lo, vletl ¢) 52 #Astelch
oMYA A2 2 3% T (estimated energy requirement, EER)°]| TS+ Bl 2-8-& 15}
o, eeshE, Tl A A oid] o U A] Hl& = AL T

YL AHH HAAH=E H7kot7] 916 et=2l P4 4AdF7]F (Dietary reference intakes for
Koreans, Korean Nutrition Society, KDRIs 2005, 2010, 2015)°] A7 ¥ 117}A] F LG4 (olH#],
el g, Q1 ", Y EE, HIEH A, globyl) 2| EE ekl Yopal ekl ¢) AdF &roll of
sto] AdH | A HAE FH T (recommended nutrient intake, RNI) O] U 524 #| &F (adequate

https://e-jnh.org https://doi.org/10.4163/jnh.2020.53.5.503 505



IJNHS

Ors 3t HAHO| 27 MF|of FAAEY Journal of Nutrition and Health

intake, AI)ol| 2t #2823 AFESFITE 200720091 Al 0]AFF+= 2005 FH=%) FFAHH 7]
F& 0|83 1, 2010-2014\d 2] 0] 2k FE 9} 20151 2] o] Rk FE &= 212} 2010 Q! F AT 7]
& 32015 eh=¢l Y4 AH7IES o &5k HIEH A= 2015\ FRIHZFFEAME
2] &€l = T (retinol equivalents, RE) O 2 AF=38]| 2k O 1} 2015 3291 A P4 A% 7| 0] 2
El = 2/ D (retinol activity equivalents, RAE) .2 ®H 7 o] k&t 2016 = U ZIF=E
AHRE 2ElE 2 GF R AFESAL QI 2 A= 2007-2015'E =R G SFERARS o

o2 stglon e HEryl A el S RER A A SFRIT

II

FELAHH FESH7Fek7] ol ol q A A T2 B T2 75% nTh & g4 A

2 2 Q7F (estimated average requirement, EAR) U] THQ] -8 L5ttt I =
FEAFH B4 & (A dF=o] AT 75% n|vho A Zr4,
BlEEI A o] Hetd 87 n|vhel 28, o J A/ A IHHA &
(AR AHTFol B4 79| 125% ol oA A A FHTFo] ol A4 H]|& (accept-
able macronutrient distribution range, AMDR)%! 15%-30%5 235t 2&), ZgH A2t
=& (e ATl BaE o nwel £8)S AT

SHZEAM

TG SFZA AR E B Y FE3A87) ofd S3odEEFE QJﬂ Ago|8
2 7}5 %] (weight), S3FH 4> (KSTRATA), F2HH 4 (primary sampling unit, PSU) S 2E &5 ]-0:]
AT ALY H4o] B9, 7] 8 ARAl S AHEoto] Wkt E—T—EQ'PE e

o, HFP L2V e84 s Fa ¥l et 7527 v | B2 85 okl 7944 4
A2 o testE A A5 T

A 7Y AT AHH T AE] D FFA S Aejol thet I o2 ded A=A
T oF3]ARA (dE, A9, ol|A AT, 45 5 ¥ )R 59482 A5k
oh S AH TS 2725k dYH (0,1 29) AP H| (wxHH])E +5H7] ko] 2R A
gl 3| EA 0 2 WAFH] (odds ratio, OR)2} 95% A1 2| 77t (confidence interval, CI)= A Al S}
AT} Model 1 (345 EA5HA] 22)2 model 2 (FR Q1 A, A9, oA AT, €
A5 HLE BATHE FEoto] O 2XAEH A 9 o5 224 3 2A S A
AlSHATH 2E 25 0] BA-2 SAS version 9.4 (Statistical Analysis System, SAS Institute, Cary,

NC, USA)E °]&5F AL, p < 0.05 0l A 2438 e ATt

re

TCHARLC| Qdut
B3I (2007-20159)+= 2007 T} 2015 of] AFLHAIA} 427} 242F 7.29%9 6.4% 2 T
Lob vl sl AUt (Table 1). T DAL (n = 10,043) FollA] Z53HF0] 5,122
(51.0%) 2.2 7} wotom A %E% G217} 52.8%0] ATt ATHAFAFL] 84.4% = THEA]
g FAEAo A3 o, AAEL 4 HE (32.4%)7F 7S BA T ti/dAFe] 82.1%
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Table 1. The general characteristics of the subjects (n = 10,043)

Variables Values
Year
2007 723 (7.2)
2008 1,376 (13.7)
2009 1,366 (13.6)
2010 1,245 (12.4)
2011 1,255 (12.5)
2012 1,195 (11.9)
2013 1,155 (11.5)
2014 1,085 (10.8)
2015 643 (6.4)
Grade
Elementary school (6-11 years) 5,122 (51.0)
Middle school (12-14 years) 2,541 (25.3)
High school (15-18 years) 2,380 (23.7)
Sex
Male 5,303 (52.8)
Female 4,740 (47.2)
Region (living area)
Large city 4,630 (46.1)
Middle & small city 3,846 (38.3)
Rural area 1,567 (15.6)
Income
Low 1,205 (12.0)
Middle-low 2,722 (27.1)
Middle-high 3,254 (32.4)
High 2,862 (28.5)
BMIY
Normal weight 8,245 (82.1)
Overweight 894 (8.9)
Obese 904 (9.0)

Values are presented as number (%).

BMI, body mass index (kg/m?).

YNormal weight: 5th percentile < BMI < 85th percentile, overweight: 85th percentile < BMI < 95th percentile, obese:
BMI > 95th percentile.

***p < 0.001.

ofSzt Ao 2R { RME Y I
/g0l g tidARe] - H /A1 E A3 S0l Table 29k 2Tt Y] B9 AR A
FH&2 200720104 0= S7FotT 1 o] % A& ashe e HAAL (p=o. 0199) 7tz
AHFE 2012 o] FRE F7kole FAIE B oy SAIAQI §o482 st &
AlE (Ctol AT ™, A AP, A2, 272 E 5) AT % 20128 o] F A =5 (20108 %=
A 2])oll H]sto] =3kt (p = 0.0002). o1&y 9] 732 21§ AHFHF2 2010E7HA] F7Fstct
7} 2 o] & ZFASIF AL (p < 0.0001), A=W A= ?4 F2 20129 = (63.3 g/L)7HAl 7
St 1 0] &= 20139 = 66.5 g/ Y, 20149 = 56.5 g/, 20159 & 67.2 g/ 2 LEFSTH (p <
0.0001). 65t 9] & -7 L RAZE HFHF2 20078 0| & Z7F A 2 2012 ol 7H =
UL, 1 o] = oA S o FAIA R f-ol4d2 sl F At A= e/ A
A2 20108 = 7HA] = S7Fsk7F 2L o] % ThA] 45t AT (p < 0.0001). 7H- -7 A H T
220134 o] 2 WA= E0] vt ka1 £35] 2015 ol 7 =0T (p=0.0419), 7
AE AFH T2 201218 ] F =} (p < 0.0001). F HHEAIA 7 B A5 & AT
2201001141 2012'A =0l T FoFH L7t 11 o] & ThA| ZhAashe ARFe Bou SAAY
Fo)/d2 iUt

m o
Ty
o

:L

L
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Table 2. Daily intake of milk and dairy products by year and sex in all subjects (6-18 years) (g/day)

Variables 2007 2008 2009 2010 2011 2012 2013 2014 2015 Total p-trend”
Male
Plain milk? 143.2+13.5 152.3+10.0 150.7+10.4 1581+11.2 157.0+10.5 144.5+10.0 134.8+9.4 1351+9.7 139.7+13.3 147.2+3.6 0.0199
Flavored milk® 17.2+6.0 10.0+x2.4 15.0+4.3 M1+3.0 10.2+2.6 8.0+£24 18.9+3.9 M1+2.9 27.9 £11.1 13.4+1.3 0.3352
Dairy products® 46.8+6.3 37.6+3.6 36.6+3.0 51.7+4.9 449+39 705+9.9 56.0+50 539+56 49.4+55 49.4x19 0.0002
Total 207.2+13.6 199.9+10.3 202.4+11.2 220.9+12.2 212.0+1.6 223.1+13.4 209.7+11.3 200.0+12.2 207.3+13.9 209.2 +4.0 0.7705
Female
Plain milk 96.7+11.0 108.6+7.5 120.5+8.5 120.0+10.4 112.0+8.0 106.0+8.5 91.3+70 83.8+8.2 71.8+9.5 103.7+£2.9 <0.0001
Flavored milk 9.4+43 12.2+2.9 8.6 2.1 12.7+£3.7 10.2+3.2 19.0+6.8 14.7 31 18.4 £ 4. 17.3+£7.0 13.4+1.4 0.1365
Dairy products 481+6.1 35.5+3.4 421+37 50.5+71 54.6+4.8 63371 66.5+6.7 56.5+5.6 67.2+ 8.4 52.7£2.0 <0.0001
Total 154.2+13.5 156.3+9.3 171.2+9.7 183.3+12.1 176.9+10.2 188.3+12.3 172.5+9.6 158.6+11.6 162.6+9.3 170.0+3.6 0.6351
Total
Plain milk 121.6 £9.5 131.7+7.2 136.4+7.8 140.2+8.3 1359+71 126.8+7.2 M41£6.8 109.9+70 106.8+9.1 126.6+2.6 <0.0001
Flavored milk 13.6+3.8 1M.0+2.0 12.0+£2.8 1M.9+2.5 10.2+2.2 131+£34  16.9+27 14.6 +2.7 22.7+6.9 13.4+1.0 0.0419
Dairy products 474+47 36.6+2.9 39.2+2.6 51.1+4.4 49.4+3.4 67.2+6.9 61.0+4.4 551+4.2 58.0 £5.1 51.0+1.5 <0.0001
Total 182.6 +10.0 179.3+7.8 187.6+8.6 203.3+9.0 195.6+81 2071+10.4 191.9+83 179.7+£8.9 1861+9.1 190.7+2.9 0.6780

Data are presented as mean + SE.

Yp-trend: p for trend by using the proc survey regression procedure after adjusting for age and energy intake. ?Plain milk: all white milk.

added with flavor, color, or sugar. ¥Dairy products: include ice cream, milkshakes, cheese, and yogurt, etc.

Table 3. Daily intake of milk and dairy products by year and grade in all subjects (6-18 years) (g/day)

dFlavored milk: milk

Variables 2007 2008 2009 2010 2011 2012 2013 2014 2015 Total p-trend”
Elementary school
Plain milk? 138.9+1.5 1671+8.6 164.7+10.7 180.6+1.8 171.4+10.5 154.5+£10.2 167.0+10.8 140.7+10.9 124.8 £14.8 160.1+3.6 0.0013
Flavored milk? 6.5+3.7 7.4 +1.7 9.7+2.3 7.6+2.4 54+1.9 M1+3.6 134+29 1.8+25 22.9+83 9.8+1.0 0.0304
Dairy products® 437+6.0 347+3.5 433+37 475+47 56.7+50 76.5+10.6 67.0+44 649+6.5 56.8+6.4 53.4+19 <0.0001
Total 189.1+£12.8 209.3+9.5 217.7+10.8 235.6 £11.5 233.5+10.9 242.0+14.2 247.5+11.7 2174+13.3 210.7+12.8 223.2+3.9 0.0652
Middle school
Plain milk 128.4+£24.3 112.2+11.7 128.9+10.7 137.0+12.4 133.4+13.6 119.1+10.4 104.3+1.0 114.4+£12.3 132.7+17.5 123.3+4.3 0.2427
Flavored milk 141+£6.4 9.2+27 17.6 £8.5 1M.0+56 10.0+3.0 73+2.8 16.3+6.8 21.9+6.2 151+£10.3 13.3+2.0 0.3567
Dairy products 60.2+1.2 484+58 36843 53.5+75 511+£55 73.6+1.9 63.5+6.7 56.0+9.5 586+9.3 549+27 <0.0001
Total 202.7+25.9 169.8 £13.5 183.4+12.4 201.6+14.2 194.5+14.9 200.0 +16.2 184.1+14.3 192.4£16.0 200.0 £16.1 191.3+5.1 0.5532
High school
Plain milk 931+15.4 95.2+12.7 106.8+12.8 970+131 102.3+12.8 105.6 141 66.5+9.6 758x1.2 73.4+14.2 91.7+4.3 0.0061
Flavored milk 23.0+10.6 174+5.2 10.8+2.5 17.3+4.5 15.2+4.6 189+74  20.7+4.7 13.3+4.3 27.8+£13.5 17.5+2.0 0.8133
Dairy products 441+9.1 31.0+41 35.8+3.8 53.6+72 411+47 540+85 53.5+70 44.6+59 587+8.9 457+2.2 0.0426
Total 1601171 143.6+13.6 153.4+14.3 168.0£15.7 158.5+14.3 178.4+17.4 140.7+11.5 133.7+15.5 152.3+16.8 154.2 5.0 0.6622

Data are presented as mean = SE.

Yp-trend: p for trend by using the proc survey regression procedure after adjusting for age and energy intake. ?Plain milk: all white milk. ?Flavored milk: milk

added with flavor, color, or sugar. “Dairy products: include ice cream, milkshakes, cheese, and yogurt, etc.
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80 ——— Plain milk —— Flavored milk —— Dairy product

Percent (%)
B [}
o o
1 1

N
o
1

2007 2008 2009 2010 201 2012 2013 2014 2015
Year

Fig. 1. Percentage of plain milk intake, flavored milk intake, and dairy products intake of total dairy food intake by year.
Plain milk = plain milk intake (g/day)/total dairy food intake (g/day) x 100; Flavored milk = flavored milk intake (g/day)/
total dairy food intake (g/day) x 100; Dairy products = dairy products (ice cream, milkshakes, cheese, and yogurt, etc.)
intake (g/day)/total dairy food intake (g/day) x 100.
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Table 4. Yearly changes of number of subjects who drink milk a day according to grade in all subjects (6-18 years)

Variables 2007 2008 2009 2010 20M 2012 2013 2014 2015 Total ¥-value?
Elementary school 1.50%
Milk_no? 216 (48.3) 358(38.6) 364 (41.8)  235(36.5) 206 (387) 189 (42.0) 209 (38.3) 186(44.4) 99 (46.2) 2,062 (41.0)
Milk_yes? 936 (51.7) 569 (61.4) 484 (58.2)  452(63.5) 340(61.3) 9286(58.0) 338 (617) 943(55.6) 13(53.8)  3,061(59.0)
Total 452 (100.0) 927 (100.0) 848 (100.0) 687 (100.0) 546 (100.0) 475(100.0) 547 (100.0) 429 (100.0) 212 (100.0) 5,123 (100.0)
Middle school 0.529
Milk_no 105(59.9) 9238(61.8)  232(547)  174(51.9)  141(52.9) 165(55.5)  145(54.3) 17(57.0) 90 (571) 1,407 (55.8)
Milk_yes 71(407) 146(38.2)  191(45.3)  171(481) 145(471)  131(44.5)  199(457)  89(43.0)  63(42.9) 1136 (44.9)
Total 176 (100.0) 384 (100.0) 4923 (100.0) 345 (100.0) 286 (100.0) 296 (100.0) 9274 (100.0) 206 (100.0) 153 (100.0) 2,543 (100.0)
High school 1.06%
Milk_no 104 (68.5) 197 (62.4) 268 (66.6)  171(63.6) 169 (61.8) 153(61.3)  212(70.6) 157 (67.2) 109 (70.2) 1,540 (65.4)
Milk_yes 53(31.5) 102(37.6) 136(33.4) 108(36.4) T9(38.2) 99(387)  96(29.4) 75(32.8) 49(29.8)  837(34.6)
Total 157 (100.0) 299 (100.0) 404 (100.0) 279 (100.0) 288 (100.0) 252 (100.0) 308 (100.0) 232 (100.0) 158 (100.0) 2,377 (100.0)
Total 1.58%
Milk_no 495(57.4) 793(51.5)  864(53.3) 580 (49.9) 516 (50.9) 507 (52.8) 566 (54.4) 460 (56.0) 298(58.5) 5,009 (53.3)
Milk_yes 360 (42.6) 817(48.5) 8N (467)  731(501) 604 (491) 516 (47.2)  563(45.6) 407 (44.0) 9295(41.5) 5,034 (46.7)
Total 785 (100.0) 1,610 (100.0) 1,675 (100.0) 1,311 (100.0) 1,120 (100.0) 1,023 (100.0) 1,129 (100.0) 867 (100.0) 523 (100.0) 10,043 (100.0)

Data are presented as number (%).
Vy? test. Milk_no: milk intake O g/day. ®Milk_yes: milk intake > O g/day. “Not significant.
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Table 5. The characteristics of groups divided by milk intake level in all subjects (6-18 years)

Variables Elementary school (n = 5,123) Middle school (n = 2,543) High school (n = 2,377) Total (n =10,043)
Milk_no” Milk_yes? Milk_no Milk_yes Milk_no Milk_yes Milk_no Milk_yes
(n=2,062) (n=3,061,59.7%)  (n=1,407) (n =136, 44.7%) (n=1,540) (n=837,35.2%)  (n=5009) (n=5,034,50.1%)

Milk intake (g/day) 0.0+0.0 087.9 + 3.4 0.0+0.0 309.2 + 6.4™* 0.0+0.0 315.2 £7.6™* 0.0+0.0 300.0 +3.0"
Age (yrs) 8.9+ 0.0 8.8+ 0.09 13.0+0.1 12.9 + 0.19 16.5+ 0.0 16.2+ 0.9 13.3+ 0.1 N.7+017
Height (cm) 137.2+ 0.3 136.1 +0.29 160.6 + 0.2 160.5+ 0.3Y 167.4 £ 0.2 167.9+0.3Y 156.4 + 0.3 150.1 £ 0.3
Weight (kg) 34.2+0.3 33.8+0.9Y 52.8+0.3 52.3 +0.4% 60.6 = 0.4 61.3+0.59 50.5+0.3 45.3+0.3"
BMI (kg/m?) 179+ 0.1 17.9 = 0.1 20.4 + 0.1 20.2+ 0.1 91,5+ 0.1 21.6+ 0.1 20.2+0.1 19.5+0.1%
Sex ? value = 21.98*** ? value = 7.49%* 2 value =13.37** 3 value = 33.30***

Male 1,001 (47.3) 1,667 (54.6) 702 (50.0) 658 (56.2) 754 (50.9) 480 (59.9) 9,457 (49.6) 2,805 (56.4)

Female 1,061 (52.7) 1,394 (45.4) 705 (50.0) 478 (43.8) 786 (49.1) 357 (40.1) 2,552 (50.4) 9,999 (43.6)
Living area ? value = 0.69 2 value = 0.08 32 value = 0.15Y ¢ value = 0.41Y

City 934 (46.5) 1,299 (44.8) 629 (46.8) 477 (46.6) 683 (46.6) 372 (45.6) 2,946 (46.6) 2,148 (45.4)

Small city 780 (37.8) 1,298 (40.1) 545 (37.5) 469 (37.6) 611 (37.7) 329 (37.7) 1,936 (37.7) 2,096 (38.9)

Rural area 348 (15.7) 464 (15.1) 233 (15.6) 190 (15.8) 246 (15.7) 136 (16.7) 827 (15.7) 790 (15.7)
Monthly income ¥ value =1.52Y ¥* value = 2.77* ¥ value = 3.53* ¥ value = 7.77*#*

Low 187 (10.0) 937 (9.4) 157 (11.8) 96 (9.9) 994 (15.6) 105 (14.7) 568 (12.9) 438 (10.9)

Meddle-low 565 (29.6) 769 (26.5) 348 (27.7) 244 (23.0) 409 (29.5) 184 (23.3) 1,322 (29.1) 1,197 (24.9)

Meddle-high 711 (34.5) 1,069 (35.3) 445 (31.6) 393 (35.0) 454 (28.4) 248 (30.0) 1,610 (31.1) 1,710 (33.8)

High 565 (25.9) 951(28.8) 444 (28.9) 389 (32.1) 431(26.4) 288 (31.9) 1,440 (26.9) 1,628 (30.3)

Values are presented as mean = SE or number (%).

“Milk_no: milk intake O g/day. ?Milk_yes: milk intake > O g/day. ®Not significant.

*p < 0.05, p < 0.01, **p < 0.001 by using the proc survey regression procedure (in case of total n, sex, age, energy intake, and income were adjusted. In case of
energy, sex and income were adjusted). *p < 0.05, **p < 0.01, ***p < 0.001 by y” test.
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Table 6. Daily nutrient intake according to groups divided by milk intake level in all subjects (6-18 years)

Nutrients Elementary school (n = 5,123) Middle school (n = 2,543) High school (n = 2,377) Total (n =10,043)
Milk_no” Milk_yes? Milk_no Milk_yes Milk_no Milk_yes Milk_no Milk_yes
(n=2,062) (n=3,06T) (n=1,407) (n=1,136) (n=1,540) (n=837) (n=5,009) (n=5,034)
Energy (kcal/day) 1,699.7+18.3  1,879.9 141" 19877241 2,203.7+24.2°  2,037.7+24.4 2,331.2+36.2" 1,9211+£141  2,073.6 +14.4™
Carbohydrate (g/day) 974.4 £2.9 293.9 £ 2.3 316.5 £3.7 3391+ 41" 312.0+3.8 350.0 £5.3% 301.5+2.2 319.1+92.9"
Protein (g/day) 58.0 + 0.9 67.5+ 0.7 69.4 +11 79.2 £11* 73.5+1.3 85.5+1.79 67.7+0.7 75.0 £ 0.7
Fat (g/day) 40.9+0.8 48.0+0.6" 48.8+1.0 58.6+1.0 52.7+1.0 64.9 +1.5 481+0.6 54.9+0.6*
Calcium (mg/day) 314.5+5.8 628.3+5.9™  351.8+6.6 689.1+11.6™ 358.3+6.3 716.2+£15.6™  343.2+3.9 665.5 + 6.2
Phosphorus (mg/day) 872.7+10.2 1149.0 £8.5™ 1,016.4+13.5 1,311.8+15.9™ 1,036.6+14.1 1,368.2+22.4™  981.0+81  1,244.3+8.9™
Iron (mg/day) N.4+0.3 1.8+0.29 13.4+1.0 13.7+0.3Y 13.6+0.3 14.6 + 0.49 12.9+0.3 13.0+0.2%
Sodium (mg/day) 3,083.0+50.6 3,219.0+40.° 3,844.0+62.9 3,933.0+73.89 4,004.0+72.9 4,273.0+103.2Y 3,680.0 +40.8 3,662.2+41.4Y
Vitamin A (ug RE/day) 584.8 + 97.5 683.7 +92.09 6471+38.4 808.5+54.99 670.2+39.1  733.6+27.89 638.1+91.9 7251 +18.99
Thiamin (mg/day) 1.3£01 1.4 <01 1.5+0.1 1.7+ 017 1.6+0.1 1700 1.5+0.1 1.5+0.1
Riboflavin (mg/day) 1.0+0.1 1.4 =01 1101 1.6+ 0™ 1.2+0.1 1.7+ 01" 11+01 1.6+ 0"
Niacin (mg NE/day) 12.4 0.2 13.5+ 0.1 14.9+0.2 16.1+0.99 15.6+ 0.3 17.5+ 0.49 14.4+ 0.1 151+ 0.1°
Vitamin C (mg/day) 74.8+2.2 82.6 +1.8Y 79.9+92.8 94.8 +3.9% 81.6+2.8 88.2+3.79 79117 86.9 +1.6%
Energy from carbohydrate (%)  65.7+0.3 63.1+0.2™" 64.8£0.3 62.0 = 0.3 62.9+0.3 60.8 + 0.4™ 64.3+0.2 62.2+0.2"
Energy from protein (%) 13.6+ 0.1 14.3 + 0.1 13.9+ 0.1 14.4 + 01" 14.4 £0.2 14.6 + 0.1 14.0 £ 0.1 14.4 + 0™
Energy from fat (%) 20.7+0.2 29.6 +0.2"" 91.2+0.3 23.6+ 0.3 297+ 0.3 24.6 + 0.3 91.7 + 0.2 93.3 + 0.1

Data are presented as mean = SE.

RE, retinol equivalent; NE, niacin equivalent.

"Milk_no: milk intake 0 g/day. ?milk_yes: milk intake > 0 g/day. *Not significant.

*p < 0.05, *p < 0.01, **p < 0.001 by using the proc survey regression procedure (in case of total number, sex, age, energy intake, and income were adjusted. In
case of energy, sex and income were adjusted).
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Table 7. Percentage of daily nutrient intake compared to the KDRIs according to groups divided by milk intake level in all subjects (6-18 years)

Nutrients Elementary school (n = 5,123) Middle school (n = 2,543) High school (n = 2,377) Total (n =10,043)
Milk_no" Milk_yes? Milk_no Milk_yes Milk_no Milk_yes Milk_no Milk_yes

(n =2,062) (n =3,061) (n =1,407) (n=1,136) (n =1,540) (n=837) (n =5,009) (n =5,034)
Energy® 99.9 %11 110.4 + 0.8 90.3+1.1 99.0 +1.1™ 86.6 = 1.0 96.7 +1.4™* 91.6 + 0.6 104.2 + 0.6
Protein 189.7 + 2.8 294.3 9.3 144.6 +2.3 164.3 £ 2.3% 142.7+92.5 163.3 = 3.1% 157.7 + 1.6 194.5 + 1.7
Calcium 41.5+0.8 83.3+ 0.8 37.0 + 0.7 72.1£1.9° 40.8+ 0.7 80.4 + 1.7 40.0 £ 0.5 80.0 £ 0.7**
Phosphorus N4.2+1.4 151.6 £ 1.1 1051+ 1.4 135.3 + 1.7 106.9 £ 1.4 140.4 £ 2.3 108.7+ 0.9 144.9 + 1.0
Iron 116.1+2.6 120.8 +2.19 101.0 = 6.8 103.9 +2.4% 87.3+2.1 93.4+9.6Y 99.6 2.2 109.6 +1.4*
Sodium 236.0 + 3.8 248.5 + 3.1" 956.3 + 4.2 262.2 + 4.9" 267.0 + 4.9 284.9 + 6.9" 954.8 + 2.8 261.4 + 2.8"
Vitamin A 123.5+£5.7 146.6 + 5.09 95.3+5.5 118.7 + 8.0% 92.5+5.0 99.0 £3.5% 102.7 3.2 127.6 + 3.49
Thiamin 158.0 2.4 173.6 = 2.0% 128.9 + 2.4 144.3 +2.3% 198.4 + 2.9 139.1+2.6% 137.6 + 1.5 157.8 +1.4%
Riboflavin 108.7+1.7 158.1 + 1.5°** 85.6 £1.5 122.5 +1.6™** 79.4 +1.3 10.5 + 1.9"** 90.0 0.9 137.3 £+ 1.1
Niacin 121.7 £1.8 133.1 £1.49 103.3+1.6 1.0 £1.79 100.2 1.6 110.2 £2.3% 107.6 £ 1.0 122.0 £1.19
Vitamin C 13.3+3.2 126.5 + 2.79 84.1+92.9 99.3 +3.4* 77.5+2.6 83.1+3.59 90.2 +1.9 108.7 +1.99

Data are presented as mean = SE.

“Milk_no: milk intake O g/day. ?Milk_yes: milk intake > O g/day. ®Dietary reference intakes for Koreans: energy; estimated energy requirement, protein, Ca, P, Fe,
vitamin A, thiamin, riboflavin, niacin, and vitamin C: recommended nutrient intake (RNI), sodium; adequate intake (Al). “Not significant.

*p < 0.05, p < 0.01, **p < 0.001 by using the proc survey regression procedure (In case of total n, sex, age, energy intake, and income were adjusted. In case of
energy, sex and income were adjusted).
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Table 8. Multivariate adjusted OR and 95% Cl for the risk of nutritional status” by milk intake

Grade Model Prevalence of nutritional deficiency” Prevalence of excess intake of energy/fat Prevalence of calcium deficiency
Milk_yes? Milk_no? Milk_yes Milk_no Milk_yes Milk_no
OR 95% Cl OR 95% Cl OR 95% Cl
Elementary school ~ Model 1% 1 7.7 (5.351-11.167) " 1 11 (0.844-1.476) 1 15.3 (10.727-21.772) "
Model 29 1 4.7 (3.036-7.385)"" 1 11 (0.825-1.442) 1 15.7 (10.036-22.385)**"
Middle school Model 1 1 2.9 (2.142-4.403)™* 1 1.2 (0.806-1.887) 1 10.4 (8.163-17.719) "
Model 2 1 2.0 (1.330-2.864)™ 1 1.0 (0.253-4.068) 1 121 (7.330-20.864)™*
High school Model 1 1 2.3 (1.744-3.120)"" 1 1.5 (0.971-2.286) 1 1.3 (7.778-16.444)**
Model 2 1 1.6 (1.074-2.342)* 1 1.4 (0.302-6.826) 1 10.3 (7.074-15.342)***
Total Model 1 1 3.9 (3.277-4.773)* 1 1.3 (1.047-1.588)™*" 1 12.4 (9.830-15.617)*
Model 2 1 3.2 (2.531-4.001)"** 1 1.2 (0.925-1.486) 1 13.4 (10.531-17.001)***

OR, odds ratio; CI, confidence interval; EER, estimated energy requirement; EAR, estimated average requirement; AMDR, acceptable macronutrient distribution range.
"Nutritional status includes nutritional deficiency, excess intake of energy/fat, and calcium deficiency. Nutritional deficiency: intake of energy was lower than
75% of EER and intakes of calcium, iron, vitamin A, and riboflavin were lower than EAR of respective nutrient. Excess intake of energy/fat: intake of energy was
equal or higher than 125% of EER and intake of fat was higher than AMDR. Calcium deficiency: intake of calcium was lower than EAR. ?Milk_no: milk intake O g/
day. ®Milk_yes: milk intake > 0 g/day. “Model 1: multiple logistic regression without adjusting for covariates. *Model 2: multiple logistic regression with adjusting

for sex, energy intake, and monthly income.
*p <0.05, p < 0.01, **p < 0.001 (compared with Milk_yes).
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