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Evaluation of Nutrient Intakes and Diet Quality of Rural Middle School Students
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ABSTRACT

This study was performed to assess the nutrient intakes and dier quality of rural middle school students provided with and
without the national school lunch program(NSLP). The data on dietary intakes were obtained by using food record method
questionnaires which were collected from 340 rural middle school students provided with(n = 177) and without(n = 163)
NSLP. Diet quality was assessed by NAR(nutrient adequacy rato), MAR(mean adequacy ratio), and INQ(index of nutritional
quality). Total encrgy intakes of the boys were 2123 keal with NSLP and 1857 kcal without NSLP. Total energy intakes of the
girls were 1913 keal with NSLP and 1814 kcal without NSLP. Phosphorus, vitamin A, vitamin E, ascorbic acid, thiamin,
riboflavin, and niacin intakes were above the RDA in the NSLP group. For those without NSLP, phosphorus, vitamin E,
thiamin intakes were above the RDA, however, caldum, iron, vitamin A, vitamin B, were less than the RDA. The mean
adequacy ratio(MAR), an index of dietary quality was 0.69(with), 0.62(without) for males and 0.62(with), 0.61(without) for
females. The indexes of nutritional quality(INQ) were over 1 for most nutrients except calcium, vitaminA, vitaminB, and zinc.
The study showed that total daily energy and nutrient intakes were significantly higher in students provided with than those
without school-lunches. Thus, the school-lunch program is recommended and necessary to improve the nutritional status of
middle school students. (Korean J Community Nutrition 6(3S) : 486494, 2001)
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Table 1. Age and sex distribution of the subjects
(N)
Age Sex With Without Total
13 Male 32 27 59
Female 30 26 56
14 Male 20 23 43
Female 30 25 55
15 Male 33 32 65
Female 32 30 62
Total 177 163 340

N : number of subjects
With : students with National School Lunch Program
Without : students without National School Lunch Program(NSLP)

Table 2. Mean daily intakes of energy and macronutrients by the students provided wilh and without National School Lunch Program{NSLP)

Total

15

14

13

Without
1857 + 253

With

2123 £ 176%

Without
1874 + 2889

With

2743 = 186,04+

Wilhout
1884 £+ 184.5

With

2206 + 146.0%**

Without
1813 + 262.3

With

2051 £ 158.5%

Sex

Age nulrient

(89.3)
1954 + 197.1

Male

{77.4)
1814 + 200

{88.5)
1913 + 190.0%

(78.1
1863 + 217.4

{78.5)
1825 £ 119.9

{91.9}
1901 £+ 179.1

(75.5)
1747 + 227.3

(85.5)"
1881 + 191.2*

Female

i nesgytkeal)

{90.7)

{95.7)

{93.1)

97.7)

(91.3)

{95.0)

(87.3)

94.00

+ 306 304 + 431
+ 32.2 292 + 336

342
300

+ 2887 303 £ 515
+ 334 298 + 370

349
307

+ 334
+ 186

319
298

+ 2470
+ 306

359
298

+ 371
+ 380

294
279

325 + 281
295 4+ 322

52
5

Female

Male
Male

Carbohydrate{g)

11.0
9.7

43
46

9.3***
9.6***

52
51

101
9.8
131
84.2)
+

45
48

9.0%
1.1

H o+

51
51

7.8
9.2
10.4

{85.7)
+

+ H

8o 39
45

9.3*

13.4 55
10.0 51

44
45

10.2*
8.5%

+
+

Female
Male

Fatig)

1.7

*
{84.3)
*

59

70 8.6%%*

+

59

g ks

69 8.9 60 =+ 71

1.2

{81.4)
+

*

57

7.8+

69

{100}
11.6 62 + 77¥* 54 10.4
(83.1}

86.9)

56.5
65122

8.5

{107.4)
t

65.1

10.3

83.1)
:19

66 : 22

54
p < 0.001

6.9**

{98.6)
+

52 9.1 61
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{98.6)
*

60

Female

Protein(g}

{95.4})
64:22.
6324

{(100.1}

{93.8)
65:22

{80.0)

65: 22

{92.3)

13
12

66 : 21
65:23:

14
13

$13
12

65:23 !

114
13

63:24:

213 S13 68 113 65 :21
64 :24:12 63:24:13 12
1p <005 %= p < 0.01, %=
Percentage of recommended dietary allowances(RDA)

2
2) CFP ratio = ratio of Carbohydrate : Fat : Protein

13

1

63:23
63:24:

Female
Values are Mean £ SD Significantly different at : =

LI

Male

CFP ratio
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Fig. 1. Nutrient intakes compared to recommended dietary allowan-
ces(RDA) of the male students provided with and without National
School Lunch Program(NSLP).
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Fig. 2. Nutrient intakes compared to recommended dietary allowan-
ces(RDA) of the female students provided with and without Na-
tional School Lunch Program(NSLP).
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Fig. 3. Percentage of daily nutrient intakes by the students provided
with and without National School Lunch Program(NSLP).
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Table 3. Mean daily intakes of minerals and vitamins of the students provided with and without National School Lunch Program(NSLP)

Sex Male Female
Nutrient With Without With Without
Calcium(mg) 5463 £ 106.1%* ( 60.7)" 3777 £117.2 (41.9) 546.3 + 106.1%** { 65.3) 3777 £117.2 (57.2)
Phosphorus(mg) 1150.4 + 132.6%** (127.8) 898.6 +153.4 (99.8) 11504 & 132.6** (128.6) 898.6 +153.4 (113.9)
Iron{mg) 156 & 15.9** (86.6) 97 + 8.4 {(53.8) 15.6 + 15.9% (67.2) 97 £ B84 (44.4)
Zinc(mg) 7.0 £ 1.0%*( 46.7) 59 £ 1.0 (39.3) 70 £ 1.0%* ( 50.8) 59 &+ 1.0 (45.8)
Vitamin A(RE) 750.4 + 168.4** (107.2) 384.4 +198.8 (54.9) 7504 £ 168.4%** (102.1) 384.4 £198.8 ( 52.9)
Vitamin E(mg) 15,5 £  5.3** (155) 114 £ 59 (114) 15.5 = 5.3%** (183) 114 £ 59 (116)
Ascorbic acid(mg) 74.5 £ 18.2%** (149) 33.1 £ 144 (66.2) 745 + 18.2*%** (146.8) 33.1 = 144 (76.4)
Thiamin(mg) 14 = 0.2"*(116.7) 1.1 £ 0.2 (91.6) 14 £ 0.2%* (120 1.1 £ 0.2 (110
Riboflavin(mg) 1.3 + 0.2%*(92.9) 09 £ 02 (64.2) 13 £ 0.2**(91.7) 09 + 0.2 (750
Niacin(mg) 141 £ 2.6 ( 88.1) 1.1 £ 34 (69.4) 141 £ 2.6 (96.9) 1.1 = 34 (74.6)
Vitamin Be(mg) 09 £ 0.1***( 64.3) 0.7 £ 02 (500 09 £ 0.1%* (64.3) 07 = 0.2 {500
Values are Mean + SD(%RDA). Significantly different between with and without National School Lunch Program(NSLP) at * : p < 0.05,

# 1 p < 0.01, %6 1 p < 0.001
1) ) : Percentage of recommended dietary allowances(RDA)
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Ale] Al E Bro] 43 g Aol 710§ ha AzEd)

Elo}gie} M3 3L AL FATIT 1.4 mg(116.7%).
g4 1.1 mg(91.6%), 98 F427F 1.2 mg
(120%), B1F2a 1.1 mg(l10%)2 B 25 Faast
FoFd oz et (p <0.001), vFA R F2AE A
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Table 4. Percentage of daily energy and macronutrient intakes by mealtime of the students provided with and without National School Lunch Program{NSLP)(%)

Snack

Dinner

Lunch

Breakfast

Sex

Nutrient

With Without With Without With Without

Without

With

195 + 87 40.2 £ 3.3 313+ 8.8 322 &+ 54%* 354+ 8.7 77 £ 637 138+ 76

199 £ 7.0

Male

175+ 7.3

9.7 + 6.2%%=

6.0

341 +

155+ 7.4 39.4 £ 447 329 + 60 326 £ 53%

Female 18.3 + 6.8*

Energy(kcal)

121 + 86

8.1 £ 6.3***

359+ 89

5.

320 £

205 + 89 39.1 £ 3.5%* 313+ 89

205 £ 6.8

Male

Female 19.8 &+ 7.0% 163+ 76 39.0 £ 4.6%% 324 + 60 314 £ 63 353+ 6.1 9.7 £ 5.9%= 157 + 7.1

Carbohydratel(g)

447 £ 7.9% 31.0 £ 122 28.3 £ 10.7* 323 + 126 9.1 4 9.67* 210+ 136

155 &+ 96

17.7 £ 9.5

Male

319 + 108 12.6 4= 9.7+ 265 + 13.2

279 + 88

9.8

291 £

123+ 7.8 44.8 + 937

144 + 8.

Female

Fat(g)

20.0 £ 10.0 477 £ 589 322+ 10 29.0 £ 7.3¥ 373 £ 109 4.2 L+ 3.8% 103 £ 5.1

189+ 77

Male

50.4 + 6.0%* 345 £ 85 276 £ 69%* 370+ 86 52 £ 3.9 119 + 6.3

164 + 9.1

Female 167 £ 7.2

Proteinig)

Significantly different ai : = : p < 0.05, %+ : p < 0.01, »* : p < 0.001

Values are Mean + SD
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Fig. 4. Percentage of energy by meal time of the students provided
with and without National School Lunch Program(NSLP).

Table 5. Nutrient adequacy ratio(NAR) of subjects
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Group Male Female
With Without With Without
Nutrient Mean CV(%) Mean CV(%) Mean CV(%) Mean CV(%)
Protein 0.77%* 31.15 0.73 35.53 0.71* 3113 0.70 35.68
Calcium 0.54%+* 50.15 0.47 56.69 0.54%** 50.80 0.44 58.25
Phosphorus 0.90*** 19.69 0.83 28.33 0.7 %%+ 28.45 0.78 25.45
Iron 0.78** 31.65 0.68 33.45 0.60* 45.92 0.59 41.17
Zinc 0.45** 50.19 0.41 55.39 0.52* 51.98 0.48 49.35
VitA 0.36%+* 89.19 0.83 55.89 0.45%** 91.59 0.88 88.38
Vit.E 0.85 42.26 0.90 46.78 0.88* 38.16 0.84 41.54
Vit.C 0.89* 41.42 0.70 35.00 0.88* 34.12 0.85 40.14
Vit.B, 0.78* 42.63 0.75 34.78 0.76* 38.12 0.67 35.14
Vit.B: 0.61** 36.64 0.56 35.14 0.64** 40.19 0.61 39.37
Niacin 0.65%* 49.14 0.58 41.39 0.70%* 51.78 0.65 48.56
Vit.Bs 0.65** 28.14 0.48 39.09 0.60%* 28.14 0.41 31.55
MAR 0.69** 28.06 Q.62 33.53 0.62* 4476 Q.61 38.29
1) NAR(Nutnent Adequacy Ratio)s are significantly different between the two groups(with & without NSLP), p < 0.05, == :p < 0.01,

tp < 0.001
NAR = The subject's daily intake of a nutrient/RDA of that nutrient
2) CV : coefficient of variation

All NAR values are truncated at 1.0

3) MAR(Mean Adequacy Ratio) : Average of NAR for 12 nutrients(protein, Ca, P, Fe, Zn, Vit.A, VitE, Vit.C, Vit.B,, Vit.B,, Niacin, Vit.Bs)

MAR = Sum of the NARs for 12 nutrients/12
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Table 6. Index of nutritional quality{INQ) of subjects
Group Male Female
With Without With Without

Nutrient Mean CV(%) Mean CV(%) Mean CV(%) Mean CV(%)
Protein 1.19%* 34.15 1.15 30.80 1.14** 38.12 1.12 40.13
Calcium 0.77%x 57.21 0.74 53.14 0.69%** 56.68 0.65 50.79
Phosphorus 1.68** 31.35 1.65 30.25 1.40** 32.37 1.35 31.24
Iron 1.27%%* 45.18 1.24 40.39 0.92** 51.04 0.90 54.33
Zinc Q.56 43.14 0.53 35.78 0.46* 45,82 0.44 40.89
VitA 0.71** 95.14 0.69 90.14 0.63** 89.36 0.61 88.59
Vit.E 1.20 88.14 1.13 91.56 1.21 85.46 1.18 87.45
Vit.C 1.35% 83.52 1.28 80.23 1.46*** 82.63 1.30 88.10
Vit.B, 1.05 50.16 1.0 49.37 1.07 55.38 1.02 58.14
Vit.B; 0.86** 77.98 0.82 70.18 0.84** 55.69 0.82 26.46
Niacin 1.27 43.07 1.24 44.79 1.27 42.18 1.22 45.27
Vit.B, 1.01 57.24 0.95 49.78 1.21 58.29 1.18 56.24

1) INQ(Index of Nutritional Quality)s are significantly different between the two groups(with & without NSLP),

*1p < 005 %+ :p < 0.01, £ : p < 0.001
2) CV : coefficient of variation
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