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Evaluation of nutrient intake and diet quality according to beverage consumption
status of elementary school, middle school, and high school students:
from the Korean National Health and Nutrition Examination Surveys, 2007-2008

Bae, Yun-Jung' - Yeon, Jee-Young™
'Department of Food and Nutritional Sciences, Hanbuk University, Dongducheon 483-120, Korea
’Nutrition Policy Division, Nutrition Policy Office, Korea Food and Drug Administration, Cheongwon 363-700, Korea

ABSTRACT

The purpose of this study was to evaluate nutrition intake and diet quality according to beverage consumption status
in elementary school students (ESS = 317), middle-school students (MSS = 431), and high-school students (HSS = 373).
We analyzed data from the combined 2007—2008 Korean National Health and Nutrition Examination Survey (KNHA-
NES). Subjects were divided into two groups, the non-beverage group and the beverage intake group according to bever-
age intake from drink types (fruit-vegetable drinks, carbonated drinks, and dairy drinks). Intake of dairy drinks was sig-
nificantly lower in the carbonated drinks intake (CDI) group, compared with the non-CDI group in the MSS group. Intake
of vitamin C was significantly higher in the fruit-vegetable drinks intake (FVDI) group, compared with the non-FVDI
group. Intake of Ca and P was significantly lower in the CDI group, compared with the non-CDI group. Intake of vitamin
B., Ca, and P was significantly higher in the dairy drinks intake (DDI) group, compared with the non-DDI group. The
mean adequacy ratio (MAR) of the FVDI group and the DDI group was significantly higher than those of the non-FVDI
and non-DDI group. In diet quality, nutrients less than 1 on the index of nutritional quality (INQ) were significantly higher
in the CDI group, compared with the non-CDI group. In conclusion, consumption of carbonated drinks dropped the
diet quality however, consumption of fruit-vegetable drinks and dairy drinks improved the diet quality of micronutrients.
Therefore, a well-planned diet must be used for replacement of nutrients lost from excessive intake of carbonated bever-
ages during a time in life when growth is especially prominent. (Korean J Nutr 2013; 46(1): 34 ~ 49)

KEY WORDS: fruit-vegetable drinks, carbonated drinks, dairy drinks, diet quality, children, adolescents.
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Table 1. General characteristics in elementary school, middle-school and high-school students

Elementary school students

Middle-school students

High-school students

(n=2317) (n = 431) (n=2373) p value
Age (yn¥* 10.48 = 0.03" 12.98 +0.05 16.32 +0.06 <.0001
Height (cm)”>* 146.04 + 0.46 159.89 + 0.53 167.71 +0.42 <.0001
Weight (kg)”*" 40.25 +0.57 52.27 +0.71 60.62 +0.76 <.0001
BMI (kg/m?)?¥* 18.72 +0.21 20.33 +0.23 21.43+0.22 <.0001

1) Mean + Standard error  2) p < 0.05 Significance between elementary school student and middle-school students at o = 0.05 by
Tukey tests 3) p < 0.05 Significance between elementary school student and high-school students at o = 0.05 by Tukey tests 4) p
< 0.05 Significance between middle-school student and high-school students at o = 0.05 by Tukey tests

Table 2. Energy and beverage infakes in elementary school, middle-school and high-school students

Elementary school Middle-school High-school
students (n = 317) students (n = 431) students (n = 373) p value
Energy (kcal)” 1,782.09 + 44.33" 1,905.84 + 38.03 2,018.40 + 45.50 0.0003
Intake (g)** 1,135.71 + 30.02 1,187.08 £ 26.16 1,298.10 + 39.72 0.0029
Intake of beverage (g) 233.22 +17.57 227.81 +18.53 249.36 + 18.54 0.7115
Energy of beverage (kcal) 128.20 + 9.51 124.82 +10.96 130.27 + 9.58 0.9306
Beverage percent of energy (%) 7.08 + 0.47 6.51 +0.63 6.41 +0.46 0.5728
Intake of each beverage (g)
Fruit/vegetable drink 28.17 £7.13 27.48 + 5.67 43.82+11.21 0.3942
Carbonated drink” 43.91 £ 6.32 27.90 + 5.75 61.48 +8.99 0.0001
Dairy drink 147.79 £13.56 143.90 £ 15.87 120.23 + 12.04 0.2715
Others 13.35+£5.83 28.52 + 8.04 23.83 £ 6.61 0.2517
Energy of each beverage (kcal)
Fruit/vegetable drink 13.03 £ 3.56 11.72£2.50 19.46 = 5.44 0.4122
Carbonated drink” 18.49 £ 2.65 11.62 £2.38 25.14 + 3.56 0.0001
Dairy drink 91.21 +8.23 92.00 + 10.30 75.15 +7.60 0.2690
Others 5.47 £2.39 9.48 +2.38 10.51 = 3.05 0.3374

1) Mean + Standard error  2) p < 0.05 Significance between elementary school student and high-school students at o = 0.05 by

Tukey tests 3) p < 0.05 Significance between middle-school student and high-school students at a = 0.05 by Tukey tests
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Table 3. Continued

Carbonated drinks Dairy drinks

Fruit/vegetable drinks

p value

(n=146)

Drinker
440.32 + 37.37

(n=227)

Non-drinker
129.84 +20.98
54.06 + 8.68

p value

Drinker
(n=79)
481.86 + 54.09
232.56 + 28.08

(n =294)
190.68 + 22.95

Non-drinker
104.45 +12.38

p value

(n=41)
561.88 + 96.97

Drinker
258.83 + 48.37

Non-drinker
=332)

(n
207.20 £ 15.92

High school

<.0001
<.0001
<.0001

0.0004 <.0001

0.0035
0.0018

Intake of beverage (g)

252.03 +20.56

0.0002
<.0001

112.92 +8.57

Energy of beverage (kcal)

12.12£0.75

2.84+£0.41

10.25+0.88

5.44 +0.61

10.93 + 1.53

5.80 +0.48

Beverage percent of energy (%)

Intake of each beverage (g)

0.8431
0.9244
<.0001
0.7250

40.66 +22.70
60.25 £ 15.20

312.32+17.38

45.80 = 11.85

0.8305
<.0001

39.75 £ 19.41
305.10 + 32.03

102.36 + 20.63

4485+ 13.24
0.00 = 0.00

124.73 £ 14.65

<.0001
0.7353
0.1002
0.4470

368.64 + 66.30

0.00 = 0.00
59.77 = 8.84

125.37 £13.16

Fruit/vegetable drink
Carbonated drink

Dairy drink

Others
Energy of each beverage (kcal)

62.26 £12.55

7418 £41.23
82.12 + 23.47

36.93+18.71

0.00 +0.00
21.78 + 8.53

0.4005
0.4594

27.09 £11.71

34.65 + 15.84

21.10 £ 7.65

22.06 + 6.97

0.9361
0.9794
<.0001
0.6120

18.82£11.72

19.86 £ 5.21

0.9885
<.0001

19.32 +10.31
124.77 £12.27

19.50 £ 6.37
0.00 = 0.00
77.55 £ 9.30

<.0001
0.7210
0.0744
0.5739

163.71 £33.23
30.55 = 16.61

0.00 £ 0.00
24.41 + 3.49
78.61 £8.34

Fruit/vegetable drink
Carbonated drink

Dairy drink
Others

25.01 £ 6.16

25.23 + 4.94

195.22 £11.38

0.00 = 0.00
8.96 £ 3.39

0.4820
0.2192

65.64 +13.08
22.83+11.92

49.52 + 14.39
15.05£8.75

12.99 £ 6.70

7.41 £ 2.65

9.90 +3.22

1) Mean + Standard error
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SN AR AAFH 5l TE 1Y 85 AFHE
I GF (A G5 F S=7F ARk HlE)2 A S=E H
23 203.07 g, 113.68 keal (6.07%), THY-S-= A5+ 433.63
g, 217.54 keal (10.22%) 2 IS5 A wtollA] vt vl
3 o2 o2 =A YeRdT (p < 0.0001, p = 0.0012). A
=52 AF 5l O 1Y 28 A GHEA 9 5
=27} AR B2 gk R v 21099 g, 119.67
keal (6.28%), BAHS= A3 339.92 g, 159.15 keal (8.09%)
2 bR AFftellal BldF el vis) &= AdFwe] -9
20 2 =A YRt (p = 0.0077). E3H EHARSE w4 F
oA SAIEEE AFFS 153.13 g (97.58 kcal) & &2 EHARS:
F AFT 8239 g (54.81 keal) Hrf go)H 02 A Vel
o} (p = 0.0239). FAlE&= AF 5ol o 19 S5 A3
T dF A g 5 =27F ARk ) fAlE S
7 HAFE 78.26 g, 30.30 keal (1.57%), GAIESR® AFL
438.99 g, 258.30 kcal (13.49%)2 FAIESR A3lwtollA v
AF ol vlsl fod o2 A YERth (ZFp < 0.0001).

WOl A TSR AR fEel WHE 1Y & A
Ft g (A e 5 2527 2RSS HE)2 ISR 1)
AAFE 20720 g, 112.92 keal (5.80%), TA-2= A5 561.88
g, 258.83 kcal (10.93%) %2 A= AAFToll A vlAdF ol
Hlal| fo8 0 & =A YERTE (p = 0.0004, p = 0.0035). T
ARZRE FH 5 w2 1Y 28 A3 9% A 9 5
SR7F A ek HE)2 BARERE HIAFRT 190.68 g, 104.45
keal (5.44%), TSR A3 481.86 g, 232.56 keal (10.25%)
B AR AFollAl vldF el vlsl 3wl o4
2 = el (p < 00001, p = 0.0002). 4A1ES= A5
Friol wE 1Y 5= AR 95 A g5 5 5= A}
Alsh= vl A== BTt 129.84 ¢, 54.06 keal (2.84
%), HAE-ZRE AFITE 440.32 g, 252.03 keal (12.12%)% A
Fo AdFollA] BldF el vl feld o g A v
o} (Z} p < 0.0001).

22 ERY YU MY
AT RG] SR A f7ol T o A 4
glel] Tt A7H Table 49} 2ok 25 ah2o]

A ol UHE 19 F 4 SRt A 4T 24 2,

X

<l
:l>4:“‘
o
Al

A7) Q% 1,000 keald Ao A (17 Wm)e BAG
A3, TR o] vIER C A2 6555 mgo 2 HlA
2 @670 m)ol Hlal frolH e ® Be Ao vttt o =
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Table 4. Continued

Dairy drinks

Carbonated drinks

Fruit/vegetable drinks

Non-drinker

p value

(n=146)

Drinker
2,134.85 + 87.18

(n=227)

Non-drinker
1,945.52 + 58.38

p value

(n=79)

Drinker
2,260.27 £ 116.03

(n = 294)

Non-drinker
1,957.36 + 55.80

p value

Drinker
=41)

(n
2,373.18 £ 178.88

(n =332

1,970.54 + 44.31

High school

0.0925
0.0374

0.0300

0.0125

0.0314
0.0023

Energy (kcal)
Intake (g)

1,417.45 + 67.02

1,223.39 + 55.07

1,503.02 + 83.31

1,246.38 = 48.79

1,825.54 £ 190.15

1,226.94 + 34.45

(/1,000 kcal)

35.05+0.80

(/1,000 kcal)

35.73 +0.64

(/1,000 kcal)

35.65 +0.65
24.97 +0.74
157.38 + 1.94

0.0868
0.0253
0.0322
0.6515
0.4767
<.0001
0.2361
0.0189
<.0001
<.0001
0.4471

37.14+0.93
26.63 +0.78

153.30 + 2.03

0.7275
0.0539
0.1571
0.5228
0.2098
0.0420
0.0499
<.0001
0.0001
<.0001
0.6218

36.33 + 1.61

0.3611

37.31 £1.71

Protein ()

Fat (g)

24.14 +0.93
159.32 + 2.45

2694+ 1.12

24.63 +0.75

0.3742
0.4465
0.5098
0.0043
0.0731
0.0470
0.0003
0.9703
0.4808
0.0240

26.03£1.12

152.87 +3.35

158.05 + 2.03
327.19 +£19.32

154.20 + 4.03

Carbohydrate (g)
Vitamin A (UQRE)

Vitamin Bi (mg)

349.69 + 38.88

328.49 £ 21.90

374.15 + 67.60

387.40 + 84.75

329.81 +18.37

0.68 £0.02
0.73 +0.02
7.43 £0.26
37.52 +3.42

330.96 +17.38

0.70 £0.02
0.56 £0.01
7.84+0.19

48.59 + 3.57

0.66 +0.03
0.58 +0.02
7.15+0.29

29.69 +2.76

0.70 +0.02
0.63 £0.02

0.79 +0.03

0.68 +0.03

8.33 +0.34
80.27 + 10.66
236.74 + 24.59
562.86 + 20.40

0.68 +0.02
0.62 +0.01

Vitamin B2 (mg)

781 £0.16

48.02 + 3.03
246.34 +10.90

7.59 £0.15

39.48 + 2.29
235.72 +£10.44

Niacin (mg)

Vitamin C (mg)
Calcium (mg)

176.32 £ 5.63

194.27 £10.26

632.15 +16.82

542.64 +10.73

510.97 £ 14.09

593.78 + 10.55

579.02 + 10.33

Phosphorus (mg)

5.82 £0.27

6.09 £0.25

6.19 £0.45

5.94 £0.21

6.87 +£0.37

5.87 £0.21

Iron (mg)

1) Mean * Standard Error

3+ g 9F 3} 8] %] (Korean J Nutr) 2013; 46(1): 34 ~49 / 41

0.0276). SARE=E A5 -5l w2 1Y & 5 S5 A%
AFeFe eRAe R Bl oA ZH2E 1.754.61 keal, 1,098.13
g, BARSE AT 1,873.32 keal, 1,26048 g 2 EHAMS R
AR FHo R =2 A AFHFE YERT (=
0.0178). A3 Y& 24 A3} gREeR AdF o] HlAdFwtl
Hl3f) 219 Aol 402 =2 ¥ (p = 0.0012), £
3hz, <, Mo =2 nldFTtel visl] fd o2 2A U
Elyteh (p = 0.0036, p = 0.0306, p = 0.0472). SAELE 4
F ol M 1Y F A% g A AR fAE S
B3 1,628.24 keal, 954.60 g, FAIES= A5 1,895.32
keal, 1,268.99 g© 2 FAIE-Z= AF oA Bkt 4% A
o] g-o)d o 7 A Yelgth (p = 0.0019, p < 0.0001).
AF dE B4 A fAESE A3 B9 vAd Rl
]l HlERT] By, Z4s, 19 AFH ol Fo o R A YEkt
o} (ZF p < 0.0001).

FeToA A SE AR 5l o 1Y T AR g
I} A AR A A S = 8AdFH 1,867.30 keal,
1,154.02 g, TRA-S& AFE 2,226.56 keal, 1,462.22 g© =2 3t
i AdFtoll A deFat AdFwko] frod o= =4 Uebt
o} (p = 0.0102, p = 0.0001). 5 Y=o w2 FUIA HFHHF
A4 ISR AR vlE C AR R Bl El
H3l o802 =90 B (p < 0.0001), {1} He| 75-
v F ol vlsl feld o 2 A Yekgth (p = 0.0403, p =
0.0213). BHAREE A3 -5l o2 19 & A5 g=Fa A%
A ehake R HFE 1,880.97 keal, 1,16343 g, BHARS
B AJFE 2,071.62 keal, 1,344.70 g© 2 BHARSE AF|TLolA]
gt A1E A3l Fed e g A e (p = 00352,
p = 0.0059). A% D= 4 2y} ghibg® g3 49 v
AF ol vlsl 2w 2 Q1] ol fold o= WA vt
ok (p = 0.0010, p = 0.0019). FAIFS= AdF #-5of 2
19 F A5 duka AF AL AAIESE B FelA
7¥7} 1,821.70 keal, 1,046.71 g, SAIES8 AZHt 2,024.66
keal, 1,385.31 g2 &2 FAIESE AFwtollxe] deFat A%
AFEFol fod o & E=A YT (p = 0.0050, p < 0.0001).
AF e 24 A fAESE A2 AW, BlE B,
24 9 Qo] A9 vl vlsl freld o2 2o dF

2] B (p = 0.0001, p < 0.0001, p < 0.0001, p <
0.0001), 8=} Lpojobile vl el vl fof o=
$o HAHE BT (p = 0.0012, p < 0.0001).

WEsHYTOlA TSR AAF el W2 1Y & AH E
S A AFR 2 Ak IR BAdFRE 1,970.54 keal,
1,226.94 g, IS AFE 2,373.18 keal, 1,825.54 g0 & Tt
A AdFtoll A defat AdFwko] frod o= =4 Uebt



/2% 2FHYO F7 A

o} (p = 0.0314, p = 0.0023). 5] Y= 24 23k 3= A
Fe] HlER By, YrolotAl, vieR Ce} Ho] d3Fo] vlAdH
ol vjal 9402 =7 YERdTh (p = 0.0043, p = 0.0470,
p = 0.0003, p = 0.0240). B2 AF F5o w2 1Y &
A deg A AR ehibeE v FE 1,.957.36 keal,
1,246.38 g, BFARSE At 2,260.27 keal, 1,503.02 g & & &
AbEE AFEelA vl vlsl freld o R =2 defit
AlZ AMFERS Btk (p = 00300, p = 0.0125). A7 U= 2
A Ay} ehibgE AJFHTEe] BlEl B, UrolotAl, vkl C, 2
w2 Q19 A3l f-oA 02 WA YERTh (p = 0.0420, p
=0.0499, p < 0.0001, p = 0.0001, p < 0.0001). GAEL=E
AF 5l wE 1Y F S g A AREE AE
S7 vl A 1,945.52 keal, 1,223.39 g, SAIESRE A7
o 2,134.85 keal, 141745 g0 2 SAIZS8 AF]Lol|A] B4
ol vlsh A% A3l f-o8 o2 =0Tt (p = 0.0374).
A3 e B4 23 fAESE AT A, BlE B, 2
& 9 19| 4 vAdFtel vis] YRR =2 A3 F
S Hol WHH (p = 00253, p < 00001, p < 0.0001, p < 0.0001),
EreshEat HlE C= 940 &2 W2 JH S Bt (o
= 0.0322, p = 0.0189).

o FatZ ek e Aok oA vlE
A1gE A3} (Table 5), 253872 AS= vlAdF ol
o, HIERT A, Ltolobsl 9l HIER] CO] 79 HetE Qo
[G=A AFIehs digRke] Blgo] A3kl vlsl Fode
EA depskon, ehibgR vl FetolA = tae] e
et B agge] u[gEA Jsks AR vlgo] A3l
o w2 Ao & Uehsth B3 25570 fAlE S H
Ftoll A dek chalA wlel A, wjebyl B, vEM B, Z
& X Q18] ¢ Bt ek nlgEA Ao Ak H
go| Aol vlal frold o2 =A vetsitt S5t 1}
A= BdFollA G5 HIEb B, volobal |l HlER] C
O] 7% HatF askol wugEA dH et tidAe] vlgol A
Ftoll vl feH o &2 A Uebgen, fAIES= A
oA G, Thilzl wielel B, BlER B,, Z<5 9 91o] H$-

2 > oo
ng fo of

fu

I o

X

B3l frol8o 2 Sl ehdeh TEshe] A9 Thle R
HIAIEl A 22 HlEb A, ]kl B, HIER) B, tholo}
AL, letgl C 3l Hel 49 B ezl nguA HHshs
dhabe] lgo] HFitel Hlsh fo180 = A veptom,
SARSR AT Q9 Ao 49 BFRaze o)
S HaIshe thabel Hhgo] Mol sl e Ao
Uedeh, B9 ESHYEe] SAE SR BHZA vt
¥ B, 24 9 2lo] A g asye] sge] 4k o

o,

o] Hlgo] Aol Hls) §olH0 S Lrepde

ojo

z o mE ko HU

=2z 847 F50 2 NAR ¥ MAR 7}
ARl SR TR S5 AR fRel mE 9
1 MARS #43F Ai}k= Table 69 A48T
A lewm AFtol At visl vlErl
, LrolobAl, vlelql C 3 2] NARO] fol8o s
Ve AAE = A3 45 Bl
1, HIER A, BIEFY B, HIEF By, ZH, Q1 & A9
NARo| oA 02 =2 Ao 2 eyl Jg4a NARY
BA%] MAR®] 79 3= A2 0.89% HIAF TS
0.82¢]| vl Fe]H o & =9kow (p = 0.0006), FAIES=
AFT-80.88, BIAF TS 0772 YERY Aol A G214
07 =2 MARE Et} (p < 0.0001).

S| AL AR AdF o] vldF el vls) BlEtl
B, HE} B,, HIEFY] CO] NARO] G280 & o 7o & 1}
ERtom, BhAbgRE A3 o] BTl vlsl] foH o =
2 A NARS Bt fAIES= AFwte] 45 BiAd
Ztol| vl whaMzl mleldl B, B]E] B,, ZH5, ¢19] NAR©]
oA o2 =2 202 YEyith MARY £4 A} 235
B AHEE 082, HAFE 0752 5920l oS Hyow
(p = 0.0068), F+AIF= AF2 0.8, HIAFTS 0722
UFERLE A3 to] vl Ftel vl fo8 o2 =2 MARS
HIT} (p < 0.0001).

53] 79 ISR AdFttol vlAdF el Blal T
A, HIebRl B, HIEF] B,, Urolob4l, BlERT] C W A 9| NARO]
FolH o7 A yepskon, ehibgR o] 749 AdFto] viAd
Ftoll el F-e)H o & =2 HO NARS 7H&= 2= U
Byt fAIE SR ST 7% vl 3ol vlal T,
HIEM B, Zhs 2 Q19] NARO| foJ8o 2 &2 o= 1}
EFITE MARS] #4] A} 335 32 0.85= H4dH
2] 0.720] Blsf A o2 =okon (p < 0.0001), FA1=
27 Aol MARE 078, B2 0712 FAIES
AdFtol vl F el sl f-o& o8 =A YTt (p =
0.0015).

Z o oM
-4 qu
L E
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lo =
il w

Hi
rlo
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O

=
:c'oI:v
uy)

N

2=]3]
zli

it

=22 3584 32 437 70| 2 Aol AMK|»

2 Agiazke] S5 79 28 A3 5l 12 INQ
£ B4 A3} Table 79 AlAEIAT 258804 23
S5 AFT2 vAF Tl vlEl oA o2 =2 e Co
INQE HI (p = 0.0257), A= A3t vl 3dtol Hl
3 13k Ao] INQ7} F-2¥ e 2 WA Yerde (p = 0.0276,
p = 0.0414), FAIE-SF9] 749 AdF o] HAdF ol vlal &
w2 wjel] B, ZHs 9 219] INQ7F FroJ& o 2 =] Ureld
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Table 5. The percent of the subjects consumed under EAR of the subjects

Fruit/vegetable drinks Carbonated drinks Dairy drinks

Elementary school Non-drinker Drinker b value Non-drinker Drinker b value Non-drinker Drinker b value

(n = 283) (n=34) (n =242 (n=75) (n=134) (n=183)
Energy 61.74" 35.86 0.0319 60.57 53.74 0.4065 69.52 51.24 0.0095
Protein 5.09 2.96 0.6029 5.92 1.37 0.0322 10.37 0.81 0.0013
Vitamin A 35.51 15.85 0.0426 36.25 24.05 0.1037 45.16 24.79 0.0013
Vitamin B, 15.70 4.69 0.0724 14.47 14.74 0.9612 21.17 9.65 0.0197
Vitamin B2 27.45 30.61 0.7828 30.44 18.95 0.1032 45.86 14.48 <.0001
Niacin 22.33 2.96 0.0110 20.03 21.08 0.8719 22.96 18.30 0.3738
Vitamin C 49.13 13.10 <.0001 43.51 51.28 0.3339 48.22 43.16 0.4575
Calcium 85.90 72.72 0.0839 85.80 79.99 0.2564 97.49 74.86 <.0001
Phosphorus 18.07 17.04 0.9245 17.38 19.88 0.7046 32.18 7.50 <.0001
Iron 44.82 24.40 0.1269 42.45 43.35 0.9146 49.65 37.51 0.0907
Middle school Non-drinker Drinker b value Non-drinker Drinker b value Non-drinker Drinker b value

(n=389) (n=42) (n = 365) (n=66) (n =248) (n=183)
Energy 73.56 51.14 0.0252 73.29 56.91 0.0542 76.75 63.25 0.0132
Protein 15.02 8.93 0.3739 15.11 9.38 0.3049 18.33 8.77 0.0082
Vitamin A 51.19 42.09 0.3451 50.25 49.95 0.9739 52.54 46.92 0.3954
Vitamin B: 28.09 11.99 0.0334 26.77 23.62 0.6231 31.37 19.28 0.0203
Vitamin Bz 53.25 37.88 0.1284 50.57 58.44 0.3137 70.45 24.98 <.0001
Niacin 37.77 20.12 0.0471 37.29 26.46 0.1592 32.69 40.38 0.1659
Vitamin C 63.51 23.24 <.0001 59.29 58.52 0.9242 59.21 59.16 0.9945
Calcium 84.30 80.53 0.5978 83.18 88.67 0.3813 97.44 64.77 <.0001
Phosphorus 24.04 12.12 0.0865 22.88 22.00 0.9008 30.25 12.18 0.0008
Iron 53.33 53.74 0.9605 53.28 54.02 0.9388 53.33 53.45 0.9841
High school Non-drinker Drinker b value Non-drinker Drinker b value Non-drinker Drinker b value

(n=332) (n=41) (n =294) (n=79) (n=227) (n =146)
Energy 74.78 51.61 0.0032 76.05 56.04 0.0017 74.95 67.35 0.2180
Protein 22.30 17.33 0.5161 22.99 16.64 0.3611 25.45 15.74 0.0923
Vitamin A 54.12 29.86 0.0078 51.92 48.51 0.6560 52.92 48.55 0.4402
Vitamin B, 35.06 12.00 0.0016 32.54 31.44 0.8889 32.72 31.67 0.7826
Vitamin B2 60.91 23.08 <.0001 57.56 51.88 0.4324 66.25 40.70 0.0009
Niacin 39.12 22.75 0.0462 39.49 28.01 0.1526 39.47 33.51 0.4128
Vitamin C 70.54 18.96 <.0001 62.33 72.62 0.0994 62.87 66.86 0.4703
Calcium 83.42 76.97 0.3819 83.35 79.89 0.5712 94.54 63.65 <.0001
Phosphorus 17.35 10.84 0.3534 16.77 15.83 0.8841 22.42 7.23 0.0024
Iron 67.13 43.35 0.0059 67.74 50.69 0.0144 67.27 59.56 0.2585
1) %

t} (p = 0.0437, p < 0.001, p < 0.001, p < 0.001).

FoH] 749 A2 AT Bl C2) INQE v
Al Hlal §-01210 2 ke W (p = 0.000D), T,
918 o] INQE: HJHFHEo] Aol Hls) foHom &
Al YERETE ( = 0.0399, p = 00207, p = 0.0152). A= A
2 ol T INQ £4 23 vkl B, 24} <o) INQ
oAl o] HlAFLel HIsh frelmo 2 WA ettt
= 0.0414, p = 0.0009, p = 0.0019). FAIEFF=2] 4 HFH
of vlebl B, 23t Q1] INQZL B RtLe] Hlsh fej20.
2 37 ERc HH (2 p < 0,0001), HolobAle] INQE ¥
g B3 fo80 2 WA ehget (b = 0,000

sl A = AdF ol whE INQ &4 A,
A ?4%94 HIER B, W HIER Co] INQ7F B3 S <toll Blsl
oF 0w A yehem (p = 0.0057, p = 0.0006), T4k
=79 - AdFlto] v Fttell Hlsl HIEH B,, LolobAl, H]
BH C, 2 9 Q19 INQ7F ol ez wHA| yebgt (p =
0.0438, p = 0.0475, p < 0.0001, p = 0.0002, p < 0.000D). <+
AlEe22] 3-5 AFte] vlel B, At 912 INQ7F H]
AFItel vlsl f-oA o= #qkot (ZF p < 0.0001), BIEI
C9] INQ2] 79 H]4dFlTto] AdFlwtoll sl Frold o= =7
UERR T (p = 0.0291).
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Table 6. Nutrient adequacy ratio (NAR) and mean adequacy ratio (MAR) of the subjects

Fruit/vegetable drinks Carbonated drinks Dairy drinks
Elementary school Non-drinker Drinker b value Non-drinker Drinker b value Non-drinker Drinker b value
(n =283) (n=34) (n =242 (n=75) (n=134) (n=183)
NAR
Protein 0.98+0.01" 0.99+0.01 0.0908  0.98+0.01 0.99 +£0.01 0.1362 0.96 £0.01 1.00 £ 0.00 0.0008
Vitamin A 0.78£0.02 0.94+0.03 <.0001 0.78+£0.02 0.85+0.03 0.1038 0.71£0.03 0.86+0.02 <.0001
Vitamin B, 0.92 £ 0.01 0.98 £0.01 <.0001 0.93+£0.01 0.94+0.02 0.6721 0.90+£0.02 0.95+0.01 0.0061
Vitamin B 0.88 £ 0.01 0.89 £0.04 08580 0.87+£0.02 0.91+£0.02 0.1463 0.79+£0.03  0.95+0.01 <.0001
Niacin 0.90 +0.01 0.95+0.02 0.0362 0.90+0.01 090+0.02 0.9750 0.88+0.02 0.92+0.01 0.1569
Vitamin C 0.72+0.02 0.93+£0.03 <.0001 0.76 +0.02 0.69 +0.04 0.2024 0.71£0.03  0.77 £0.02 0.1667
Calcium 0.55+£0.02 0.56+0.06 0.8067 0.54+£0.02 0.58+0.04 0.4530 0.36£0.02 0.9 £0.02 <.0001
Phosphorus 0.90 +0.01 0.91+£0.03 07295 0.90+0.01 090+0.02 0.9619 0.84+0.02 0.95+0.01 <.0001
Iron 0.78+£0.02 0.88+0.03 0.0109 0.79+0.02 0.81+0.03 0.6276 0.75+0.03  0.83+0.02 0.0138
MAR 0.82 £ 0.01 0.89£0.02 0.0006 0.83+0.01 0.84+0.02 0.5650 0.77+0.02 0.88+0.01 <.0001
Middle school Non-drinker Drinker b value Non-drinker Drinker b value Non-drinker Drinker b value
(n =389) (n=42) (n=365) (n = 66) (n = 248) (n=183)
NAR
Protein 0.94 £ 0.01 0.97 £0.01 0.1752  0.94+0.01 0.97£0.01 0.0484 0.93 £0.01 0.97 £0.01 0.0098
Vitamin A 0.68+£0.02 0.73+0.05 0.3452 0.68+£0.02 0.74+0.04 0.1298 0.66 £0.03  0.73+0.02 0.1081
Vitamin Bi 0.88 £ 0.01 0.94+0.02 0.0029 0.88+0.01 0.89+0.02 0.6365 0.86+0.02 0.91 +0.01 0.0375
Vitamin B 0.75£0.02 0.83+0.03 0.0310 0.75*£0.02 0.76+0.03 0.7823 0.66 £0.02 0.89+0.02 <.0001
Niacin 0.80 = 0.01 0.87+0.03 0.0637 0.80+0.01 0.85+0.03 0.0900 0.82 £ 0.01 0.79 £0.02 0.3428
Vitamin C 0.60+0.02 0.86+0.04 <.0001 0.62+0.02 0.68+0.04 0.2301 0.63+0.02 0.63+0.03 0.9791
Calcium 0.48+0.02 0.52+0.05 0.4996 0.49+0.02 0.45+0.03 0.2342 0.34 £ 0.01 0.68 +£0.02 <.0001
Phosphorus 0.90 = 0.01 0.93+0.02 0.1788 0.90+0.01 0.92+0.02 0.3563 0.87 £0.01 0.95+0.01  <.0001
Iron 0.71 £0.01 0.77+0.04 01273 0.72+0.02 0.71+0.03 08117 0.71£0.02 0.73+0.02 0.3528
MAR 0.75 £ 0.01 0.82+0.02 0.0068 0.75+0.01 0.78+0.02 0.3634 0.72 £0.01 0.81 £0.01  <.0001
High school Non-drinker Drinker b value Non-drinker Drinker b value Non-drinker Drinker b value
(n=2332) (n=41) (n =294) (n=79) (n=227) (n=146)
NAR
Protein 0.91 £0.01 0.95+0.02 0.0458 0.92+0.01 093+0.02 0.6356 0.90 = 0.01 0.95 £ 0.01 0.0019
Vitamin A 0.66+£0.02 0.75+0.05 0.0653 0.66+0.02 0.70+0.04 0.4177 0.65+0.02  0.69 +£0.03 0.3340
Vitamin Bi 0.86 = 0.01 0.96 £0.02 <.0001 0.87£0.02 0.87+0.02 0.9101 0.86+0.02 0.88+0.02 0.6903
Vitamin B2 0.71£0.02 0.89+0.03 <.0001 0.73+£0.02 0.76+0.03  0.4593 0.68+0.02 0.83+0.02 <.0001
Niacin 0.78+£0.02 0.89+0.03 0.0030 0.79+0.02 0.82+0.03 0.3902 0.79+0.02 0.81+0.03 0.6586
Vitamin C 0.56+£0.02 0.88+0.04 <.0001 0.61 £0.02 0.53+0.04 0.0679 0.62+0.03 0.57£0.03 0.1971
Calcium 0.50£0.02 0.59+0.05 0.0988 0.51£0.02 0.50+0.03 0.9349 0.39+£0.02 0.70£0.03 <.0001
Phosphorus 0.90 = 0.01 0.95+0.02 00576 0.91+£0.01 090+0.03 0.8478 0.88+0.02 0.96+0.01 <.0001
Iron 0.63£0.02 0.77+0.04 0.0052 0.63+£0.02 0.72+0.03 0.0386 0.63+£0.02  0.68+0.03 0.1366
MAR 0.72 £0.01 0.85+0.02 <.0001 0.74+0.01 0.75+0.02 0.6236 0.71£0.02 0.78+£0.02 0.0015
1) Mean + Standard error
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Table 7. Index of Nutritional Quality (INQ) of the subjects

Fruit/vegetable drinks Carbonated drinks Dairy drinks
Elementary school Non-drinker Drinker b value Non-drinker Drinker b value Non-drinker Drinker b value
(n =283) (n =34 (n =242 (n=75 (n=134) (n=183)
Protein 1.83+0.03" 1.77+0.10 0.5495 1.82+£0.03 1.86+0.06 05985 1.77+0.04 1.87+0.03 0.0437
Vitamin A 1.19 £0.08 2.30 £0.79 0.1628 1.34+0.13 1.17+£0.09 0.3039 1.37+£0.22 1.26+0.06 0.6450
Vitamin Bi 1.41 £ 0.04 1.33+£0.06 0.3167 1.39£0.05 1.44+008 05934 135+0.04 1.44+0.06 0.2053
Vitamin B 1.18 £0.03 1.16£0.13 0.9324 1.16£0.04 1.23+007 03699 1.01+£005 130+£0.04 <.0001
Niacin 1.21 £0.02 1.15+0.07 0.4352 121 £0.03 1.18+0.05 06423 1.23+0.03 1.18+0.03 0.2625
Vitamin C 1.13+0.06 1.55+0.18 0.0257 1.18+£0.07 1.15+0.14  0.8401 1.17+£0.10 1.17+£0.07 0.9794
Calcium 0.59 £0.02 0.52 £ 0.04 0.0904 0.58 £0.02 0.58 +£0.04 0.9689 0.40+0.02 0.72+0.02 <.0001
Phosphorus 1.12+0.01 1.06 £0.04 0.1550 1.13+0.02 1.06+£0.03 0.0276 1.04+£0.02 1.17+0.02 <.0001
Iron 1.01 £0.05 0.96 = 0.04 0.4914 1.03£0.06 0.90+0.04 0.0414 1.01+0.07 0.99 +0.06 0.8347
Middle school Non-drinker Drinker b value Non-drinker Drinker b value Non-drinker Drinker b value
(n=389) (n=42) (n =365) (n=66) (n =248) (n=183)
Protein 1.65+£0.02 1.50 £ 0.07 0.0399 1.62+£0.03 1.67+0.07 05999 1.62+0.03 1.65+0.03 0.4690
Vitamin A 1.08 +£0.05 1.00+£0.13 0.5750 1.08£0.05 1.03+0.08 05625 1.02+0.06 1.15+0.09 0.2667
Vitamin By 1.39 £0.03 1.64+0.17 0.1599 1.44+£0.04 1.29+006 0.0414 1.37+0.04 1.49+0.06 0.0774
Vitamin B 1.02 £0.02 0.99 £0.08 0.6761 1.03+0.03 0.94+0.05 0.1167 0.87+0.02 1.23+0.04 <.0001
Niacin 1.13+£0.03 1.11 £0.06 0.7578 1.13+0.03 1.12+0.06 0.8919 1.19+0.03 1.03+0.03 0.0003
Vitamin C 0.93 = 0.04 1.64 +0.17 0.0001 1.01 £0.05 0.99 +0.11 0.8170 1.03+£0.07 0.97+£0.07 0.6040
Calcium 0.61 £0.03 0.53 £ 0.05 0.1702 0.62+£0.03 0.48+0.03 0.0009 044+002 0.83+0.04 <.0001
Phosphorus 1.35+£0.02 1.23+£0.05 0.0207 1.35£0.02 1.23+003 0.0019 1.26+0.02 1.44+003 <.0001
Iron 1.10 £ 0.08 0.86 = 0.05 0.0152 1.09+0.08 0.93+£0.10 0.2329 1.01+£0.04 1.16+0.16 0.3816
High school Non-drinker Drinker o value Non-drinker Drinker b value Non-drinker Drinker b value
(n =332 (n=41) (n=294) (n=79) (n=227) (n=146)
Protein 1.68 £0.03 1.73+£0.08 0.6026 1.68+£0.03 1.71+£0.07 07434 1.64+0.04 1.76+0.05 0.0503
Vitamin A 1.07 £0.06 1.27 £0.28 0.4845 1.07+£0.06 1.21£0.22 04313 1.07+£0.07 1.13+0.12 0.6904
Vitamin By 1.39 £ 0.03 1.60 £ 0.07 0.0057 1.43£0.03 1.35+0.06 0.2191 1.43+£0.04 1.39+0.04 0.5309
Vitamin B 1.00 £ 0.02 1.11 £0.05 0.0526 1.03£0.03 094+003 00438 091+£002 1.17+0.03 <.0001
Niacin 1.15+£0.02 1.25+0.05 0.1312 1.19+£0.03 1.09+0.04 0.0475 1.19+0.03 1.13+0.04 0.3325
Vitamin C 0.88 £ 0.05 1.76 £0.24 0.0006 1.07£0.07 0.66+0.06 <.0001 1.07+£0.08 0.85+0.07 0.0291
Calcium 0.66 £ 0.03 0.65 £0.07 0.8234 0.69 £0.03 0.55+0.03 0.0002 0.49+0.02 0.94+0.05 <.0001
Phosphorus 1.52 +0.03 1.46 £0.06 0.3460 1.55£0.03 1.34+0.04 <.0001 1.41£0.03 1.66+0.05 <.0001
Iron 0.92 = 0.04 0.99 £0.07 0.3486 0.92+0.04 095+0.06 0.6417 0.93+0.04 0.92+0.05 0.8203

1) Mean + Standard error
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