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ABSTRACT

This study was conducted to evaluate the quality of meals served in elementary school based
on nutrient contents and food diversity. A questionnaire was mailed to school foodservice
dietitians requesting one week menus for April and October. Menus served in 388 schools
from each province and from major cides in Korea were analyzed. Mean nutrient contents per
meal were calculated and found to be significantly different by area, foodservice system, the
number of persons served, and food expenses per meal. Mean percentages of energy from fat
was 20.2%, and was significantly different by foodservice system. When nutrient contents were
converted to amount per 1,000kcal, all were higher than that calculated from RDA except
calcium, iron, and Vitamin A. Most of these were not significantly different according to area,
foodservice system, the number of persons served, and food expenses per meal. Compared to
1/3 of RDA for children, many meals provided lower amounts of energy, Vit A, Vit B,, and
Ca. More than half of the meals provided less iron than 1/3 RDA for 10-12 years girls.
Using the highest values of RDA for the elementary school age group as evaluation, criteria
nutrient adequacy ratiostNAR) were lowest for Ca(0.61), Vit A(0.57), and iron(0.77). The
mean adequacy ratio(MAR) was 0.86. Mean numbers of food items and dishes per meal were
15.3 and 5.1, respectively. 66.3% of the meals provided three food groups of grain, meat, and
vegetable. Except for the number of different food items served per meal, the aspect of food
diversity was similar to that of nutrient contents. There was significant positive correlation
between mean number of different food items served per meal and nutrient content In
summary, schools in small cities and rural areas than those in large cities, schools adapting
commissary or joint management than those or density. Also the more food groups served per
meal, the higher the nutrient content per meal. In summary, schools in small cities and rural
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arcas than those in large cities, schools adapting commissary or joint management than those
adapting conventional foodservice system, schools serving smaller number of persons, and
schools with higher food expenses provided higher energy contents and food diversity. (Korean

J Nutrition 30(7) : 854~869, 1997)

KEY WORDS : school foodservice - foodservice system - nutrient contents - nutrient adequacy
ratio(NAR) - mean adequacy ratio(MAR) - food diversity.
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Table 1. Characteristics of the subject schools
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Table 2. Comparison of mean nutrient contents of the menus studied per meal with 1/3 RDA for the subject students

1/3 RDA"
Nutrient Content Children Boys Girls
per meal
(7 —9yrs) (10— 12yrs) (10— 12yrs)
Energy(kcal) 619 + 97 600 733 633
Protein(g) 248 + 4.2 16.7 20 20
Fat(g) 141 £ 5.1 - - _
Carbohydrate(g) 93.5 4+ 12.7 - - -
Calcium(mg) 172 + 77 233 267 267
Phosphorus(mg) 365 £ 81 233 267 267
Iron(mg) 47 + 1.1 4 4 6
Potassium(mg) 848 + 185 - - -
Vitamin AR.E.) 178 £ 126 167 200 200
Vitamin B,(mg) 0.42 + 0.07 0.30 0.37 0.33
Vitamin Bj{mg) 042 £ 012 0.37 0.43 0.40
Niacin(mg) 6.2 + 1.1 4.0 4.7 4.3
Vitamin C(mg) 34 + 9 13.3 16.7 16.7
% Calories from carbohydrate” 60.8 + 4.7
% Calories fromprotein® 16.0 = 16 -
9% Calories from fat” 202 + 147 -

1) TRecommended dietary allowances for Koreansy, 6th Revision, 1995
2) The sum of % calories from carbohydrate, protein, and fat is not 100.0% because the energy value in food com-

positon table is not ‘carbohydrate(g) x 4(kcal)+ protein(g )><4(kca|)-|—fat

x 9(kcal)
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Nutrient density of the menus studied per meal

B Nutrient densiy calculated from RDA for children(7 — 9yrs)
Nutrient density calculated from RDA for boys(10— 12yrs)
B4 Nutrient density calculated from RDA for girl(10 - 12yrs)

Fig. 1. Comparison of the nutrient density of the menus studied per meal to the nutrient density calculated from the

RDA of the different age boys and girls.
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Table 3. Comparison of mean nutrient contents and density of the menus studied per meal by the area

Large cities Small cities and rural area

Nutrient (n=92) (n=261)

Content Density Content Density
Energy(kcal)** 595 +£ 75 627 + 102
Protein(g)** 238 £ 33 40.1 £ 38 251 £ 45 40.1 £+ 4.1
Fat(g) 135 £ 4.2 144 + 5.4
Carbohydrate(g)** 90.2 = 10.7 94.7 + 13.1
Calcium(mg) 167 = 66 276 = 82 174 + 81 272 + 99
Phosphorus(mg)* 351 + 69 588 = 74 371 4+ 85 588 + 76
Iron(mg)# 46 £ 09 78 £ 1.5 47 £ 1.1 75 £ 13
Potassium(mg)** 811 + 134 1363 £ 142 862 = 198 1367 £ 177
Vitamin AR.E.)* 159 = 48.6 268 £ 79 185 + 144 294 £+ 238
Vitamin B,(mg)** ‘ 0.40 + 0.06 0.67 £ 0.08 043 £ 0.08 0.68 + 0.07
Vitamin B,(mg)*+* 0.39 £ 0.10 0.65 + 0.12 043 + 0.13 0.68 £ 0.14
Niacin{mg) 6.1 £ 0.9 103 £ 1.5 63 = 1.2 101 £ 14
Vitamin C{mg) 34 £ 8 57 £ 13 34 £ 10 55 + 14
% Calories from carbohydrate” 608 + 4.4 60.7 = 4.8
% Calories from protein” 16.0 = 1.5 16.1 + 1.7
% Calories from fat” 202 + 45 202 + 4.8

1) The sum of % calories from carbohydrate, protein, and fat-is not 100.0% because the energy value in food com-
positon table is not ‘carbohydrate(g) x 4(kcal)+ protein(g) x 4(kcal)+ fat(g) X 9(kcaly

*Mean nutrient contents are significantly different between the two areas(*p <0.05, **p <0.01)

#Mean nutrient densities are significantly different between the two areas(p <0.05)



o=
Z5ea g4 Alg %

o,

7}

Table 4. Comparison of mean nutrient contents and density of the menus studied per meal by the foodservice system

Conventional(n=225)

Commissary(n=47) Joint management(n=_81)

Nutrient - " -
Content Density Content Density Content Density
Energy(kcal)** 602 + 96° - 650 + 89° - 649 = 92° -
Protein(g)** 241+ 42° 402442 255+ 42" 392+ 34 261+ 41° 404+ 39
Fat(g) 142+ 52 - 146 + 5.1 - 139+ 49 -
Carbohydrate(g)** 90.0 + 12.1° - 99.5 + 11.6° - 99.8 + 11.0° -
Calcium{mg) 172+ 79 2814100 177+ 79 264+ 86 171+ 72 259+ 81
Phosphorus(mg)** 355+ 82° 589+ 82 379+ 82 579+ 62 385+ 76" 590 + 62
Iron(mg)** 46+ 100 76+ 13 47+ 08" 73+ 10 50+ 12> 77+ 15
Potassium{mg)* 827 £ 189" 1369+ 176 871 + 180 1332+ 133 895+ 167" 1378 + 163
Vitamin A (R.E) 173+ 151 287+ 254 179+ 56 275+ 73 191+ 68 295+ 97
Vitamin B,(mg)*** 0.41 + 0.07° 0.67 = 0.07° 043 + 0.07° 0.66 + 0.06> 0.45 + 0.07° 0.70 + 0.08"
Vitamin B’(mg) 041+ 013 068+ 014 043+ 012 066+ 011 044+ 0.12 068+ 0.12
Niacin(mg)** 61+ 1.1 101+ 14 64+ 10" 99+ 13 6.6+ 1.1° 102+ 13
Vitamin C{mg) 3349 55+ 14 35+ 9 54+ 11 37+ 10 55+ 15
% Calories from carbohydrate*”’ 60.2 + 4.7 - 61.5+ 4.9° - 61.9 + 4.3b -
% Calories from protein” 161+ 1.6 - 157+ 1.4 - 16.2+ 1.6 -
% Calories from fat*” 208+ 47° - 19.8 + 4.9 - 189+ 42° -

1) The sum of % calories from carbohydrate, protein, and fat is not 100.0% because the energy value in food com-
positon table is not ‘carbohydrate(g) x 4(kcal)+ protein(g) x 4(kcal)+ fat(g) x 9(kcal)

*Mean values are significantly different among foodservice systems by Duncan’s multiple range test(*p <0.05, **p <0.01)

#Mean nutrient densities are significantly different among foodservice systems by Duncan’s multiple range test(p <0.05)

Means with same letter in each nutrient are not significantly different
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Table 5. Comparison of mean nutrient contents and density of the menus studied per meal by the numbers served

Quartiles of number of persons served

) 1(n=88) 2(n=83) 3(h=90) 4(n=92)

Nutrient o b " I
<246 247 - 679 680— 1261 21262
Content Density Content Density Content Density Content Density

Energy(kcaly™* 651 + 102° - 635+ 107™ - 610 + 88" - 584 + 75° -
Protein(g)™* 263+ 4.6° 404+ 40 253+ 45° 399+ 41 243+ 41 398+ 39 234+ 32° 403+ 42
Fat(g) 144+ 53 - 145+ 54 - 14.1 + 5.1 - 138+ 4.5 -
Carbohydrate(gf™* 99.3 + 12.3° - 959 + 14.3° 920+ 103> - 87.3 + 10.4° -
Calcium(mg) 170+ 78 256+ 80 182+ 87 280+ 101 170+ 76 275+ 103 168+ 68 284+ 92
(Pho;ﬂhoms 3834 82° 586+ 59 379+ 93 5934+ 81 356+ 76 5824 78 345+ 68° 591 + 80
mg
Iron(mg)* 48+ 11 74+ 1.0° 48+ 12 76+ 15 45+09  74+12 46+10 79+ 15
(Po“;iii“m 890 + 198 1362 + 161 879+ 208% 1378 & 167 827+ 176" 1353+ 198 802 + 143° 1371 + 144
mg, A
(\Qt;")“'” A 189+ 65 290+ 88 177+ 62 278+ 83 167+ 62 274492 178+ 224 306+ 383
Vitamin B, a b be c
hw 045 £ 0.07° 0.69 + 0.07 043+ 0.09° 0.67 + 0.08 041 + 0.07° 067+ 0.07 040+ 0.06° 0.68 = 0.08
mg
?/'ta)T:” B 044+ 012" 068+ 0.11 044+ 0.5 069+ 0.15 041+ 012 067+ 014 039+ 010° 067 + 013
mg
Niacin(mg)** 66+ 1.1° 103+ 14 63+ 11° 100+13 60+ 11° 99+ 13 60+ 1.0° 103+ 15
(V'ta)m'” G 36+ 10 56+ 14 33+ 10 53+ 14 34+ 9 56 + 14 33+ 8 56+ 13
mg
% Calories
from 614+ 45 - 60.8 + 4.9 - 607 + 4.7 - 60.1 + 4.8 -
carbohydrate”
% Calories
from 162+ 1.6 - 160+ 1.6 - 159+ 1.6 - 161+ 1.7 -
protein"
% Calories 194 44 - 202148 - 203+48 - 20949 -
from fat”

1) The range of the number of persons served per meal in each quartile
2) The sum of % calories from carbohydrate, protein, and fat is not 100.0% because the energy value in food com-

positon table is not ‘carbohydrate(g) x 4(kcal)+ protein(g) X 4(kcal)+ fat(g) x 9(kcaly
*Mean nutrient contents are significantly different among the quartiles of the number of persons served by Duncan’s mul-

tiple range test(*p <0.05, **p <0.01, ***p <0.001)

#Mean nutrient densities are significantly different among the quartiles of the number of persons served by Duncan’s mul-

tiple range test(p <0.05)

Means with same letter in each nutrient are not significantly different
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Table 6. Comparison of mean nutrient contents and density of the menus studied per meal by the food expenses

Quartiles of food expenses

Nutrient 1(n:7§) 2(n:86)” 3(n:91)” 4(n:8?))
<735 736813 814 - 900 =901

Content Density Content Density Content Density Content Density
Energy(kca])* 595 + 94° - 621 + 8D4>ah - 616 + 98"" — 641 + 99b -
Protein(g)** 236+ 3.7 39.9% 44 249+ 37" 402435 244+ 43 397+ 37 260+ 46" 406+ 46
Fat(g) 134+ 46 - 143 + 44 - 137+ 55 - 153+ 5.3 -
Carbohydrate(g) 90.5 + 13.9 - 935+ 11.9 - 943+ 11.8 - 952+ 12.7 -
Calcium(mg) 173476 288+ 109 172+ 68 273+ 81 165+ 76 262+ 86 177+79 271+ 98
(P h°)5ph°r“5 354+ 78 595+ 84 367+ 71 5904+ 65 361+ 82 583+ 68 378+ 86° 587 % 85
mg
Iron(mg)* 44+ 09° 75+ 12 49412 79+18 46+10° 74+11 47+09" 74+09
(F’Ot‘;ii'“’“ 807 + 150° 1360+ 173 847 + 172 1358 + 153 . 846+ 177 1367 + 145 883 + 193" 1374 + 192
mg
?’R“;’)“i” A 202+ 244 340+ 415 172459 27790 161+ 53 262+ 77 179+ 60 278+ 84
Vitamin Br (39 4 006" 067 + 0.07 042+ 0.07° 068+ 0.07 042+ 008" 069+ 0.08 044+ 0.07° 0.68 + 0.07
i 39+ 0.06° 0.67 + 0.07 042+ 0. 68 % 007 042+ 0. 69+ 0.08 044+ 0.07° 0.68 + O.
Vitamin B,
o D041+ 013 069+ 016 041+ 011 066+ 0.12 041+ 013 066+ 0.12 044+ 0.13 0.69 + 0.14
mg
Niacin(mgi** 59+ 117 99+ 15 63+ 10° 10314 62+11° 100114 65+12° 102+ 13
2/“3::“ G 30+ 7 52413 35+ 100 57415 34+ 8" 56+ 14 36+ 10° 564 14
mg
% Calories
from 61.1+ 49 - 604 + 45 - 616+ 46 - 59.8 + 4.7 -
carbohydrate”
% Calories
from 160 + 1.8 - 161+ 1.4 - 159+ 1.5 - 163+ 1.8 -
protein
% Calories 1994 47 - 204+ 44 - 195 + 4.8 - 2.1+ 49 -
from fat”

1) The range of the number of persons served per meal in each quartile

2) The sum of % calories from carbohydrate, protein, and fat is not 100.0% because the energy value in food com-
positon table is not ‘carbohydrate(g) X 4(kcal)+ protein(g) x 4(kcal) +fat(g) x 9(kcaly
*Mean nutrient contents are significantly different among the quartiles of the food expenses per meal by Duncan’s mul-

tiple range test(*p<0.05, **p <0.01, ***p <0.001)
Means with same letter in each nutrient are not significantly different
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Table 7. Comparison of NAR" and MAR” by the area
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Table 8. Comparison of NAR” and MAR” by the food-

studied service system
L . Small cities Total c ional G . Joint
Nutrient argi;;tles and rural f;i_3 Nutrient On\f;tzl(;na omr_n:‘s;ary management
(h=92) areas (n=353) (n=225) (n=47) (h=81)
Energy* 0.81+£0.09 0.84x0.11  0.83+0.11 Energy** 0.81+0.11* 0.87+0.10"  0.87+0.10"
Protein 1002002 0.99£0.04  0.99:10.04 Protein 0994004 1.004002 1.00+0.01
Vitamin A* 0.53+0.16 . 0.58+0.19 0.57£0.19 . .
- . *% a al
Vitamin € 1004000 1004003  1.00+0.03 Vitamin A** 0.54+0.17° 0.60£0.18” 0.63+0.20
Vitamin B, 0.97+£0.05 0.98+0.06 0.97£0.06 Vitamin C 1.004+0.03 1.00+0.00 1.00+0.01
Vitamin B,** 0.8410.11  0.89:£012  0.88+0.12 Vitamin B,** 0.97+0.07 0.98+0.05" 0.99+0.02"
Niacin 0.99+£0.03 0.99£0.03 0.99+0.03 o . , N )
Calcium 0594017  0.614+0.21 0.6140.20 Vitamin B,** 0.86+0.12° 0.904+0.11" 0.92+0.10
Phosphorus 1.00£0.01 0.99+0.04 1.00+0.03 Niacin 0.99+0.04 1.00+0.01 1.00£0.00
Iron 076x0.12  077£015  077+0.14 Calcium 0.604£020 062020 0.61+0.19
85+0. 86+0. 86x0.
MAR* ,0 851005 0 8,6*0 07 0.86+0.07 Phosphorus  0.99+0.04 1.00+0.01 1.00£0.00
1) NAR (Nutrient Adequacy Ratio)
2) MAR (Mean Adequacy Ratio) Iron** 0.75+0.14* 0.78+0.13" 0.81+0.14°
*Mean values are significantly different between the two MAR*** 0.854+0.07° 0.8740.06° 0.88-0.06"

areas(*P <0.05, **P<0.01)
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1) NAR(Nutrient Adequacy Ratio)

2) MAR(Mean Adequacy Ratio)

*Mean values are significantly different among food-
service systems by Duncan’s multiple range test(*P <0.
05, **P <0.01, ***P <0.001)

Means with same letter in each nutrient are not sig-

nificantly different
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Table 9. Comparison of NAR"” and MAR? by the numbers served

Quartiles

Nutrient 1(n=288) 2(n=83) 3(n=90) 4(n=92)

<246 247 - 679” 680-12617 =1262>
Energy*** 0.87+0.10° 0.85+0.12" 0.82+0.10" 0.794+0.10°
Protein 1.00£0.02 0.99+0.06 0.994+0.04 0.9910.03
Vitamin A** 0.62+0.19° 0.59+0.19® 0.55+0.19" 0.52+£0.15°
Vitamin C 1.00+0.01 1.00+0.01 1.00£0.02 1.00+0.04
Vitamin B* 0.99+0.03° 0.97i0.08‘f 0.98+0.05® 0.97+0.06"
Vitamin B,*** 0.92+0.11° 0.89+0.13" 0.86+0.12" 0.84+0.171°
Niacin 1.00£0.00 0.99+0.05 0.99+0.03 0.99+0.03
Calcium 0.61+0.19 0.63+0.21 0.60+0.20 0.60+0.18
Phosphorus 1.00+0.01 0.99+0.06 0.99+0.03 1.00£0.01
Iron 0.79+0.14 0.78+0.16 0.74+£0.13 0.75+0.33
MAR** 0.88+0.06° 0.87+£0.08" 0.85+0.07> 0.85+0.06°

1) NAR (Nutrient Adequacy Ratio)

2) MAR (Mean Adequacy Ratio)
3) The range of the number of persons served in each quartile

*Mean values are significantly different among the quartiles of the number of persons served by Duncan’s multiple range

test(*p <0.05, **p <0.01, ***p<0.001)

Means with same letter in each nutrient are not significantly different
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Table 10. Comparison of NAR” and MAR? by the food expenses per meal

Quartiles

Nutrient 1(n=78) 2(n=86) 3(n=91) 4(n=85)

<735 736 -813” 814 -900” =901”
Energy** 0.80+0.11° 0.8440.10° 0.834+0.11% 0.86+0.11°
Protein ' 0.99+0.03 1.00£0.02 0.99+0.03 0.99+0.06
Vitamin A 0.58+0.18 0.57+0.19 0.54+0.17 0.59+0.18
Vitamin C 0.994+0.05 1.00£0.02 1.00+0.00 1.00+£0.01
Vitamin B,* 0.96+0.07° 0.98+0.04° 0.984+0.05" 0.98:-0.07°
Vitamin B.,* ) 0.86+0.13° 0.88+0.11% 0.874+0.12° 0.91£0.12°
Niacin 0.994+0.03 1.00+0.01 1.00£0.03 0.99+0.05
Calcium 0.61+0.21 0.62+0.18 0.58+0.19 0.62+0.20
Phosphorus 0.99+0.02 1.00=0.00 1.00+0.02 0.99+0.06
Iron* 0.74+0.14° 0.79=0.15" 0.754+0.14* 0.78+0.14*
MAR 0.85+0.07 0.87 +0.06 0.85+0.06 0.87+0.07

1) NAR (Nutrient Adequacy Ratio)

2) MAR (Mean Adequacy Ratio)

3) The range of the food expenses per meal in each quartile

*Mean values are significantly different among foodservice system by Duncan’s multiple range test(*p <0.05, **p<0.01)
Means with same letter in each nutrient are not significantly different

Table 11. Pearson’s correlation coefficients between mean nutrient contents, NAR”, MAR™ and the number of food items
and dishes per meal

Number of food items per meal Number of dishes per meal

Nutrient Nutrient contents per NAR Nutrient contents per NAR
meal meal

Energy(kcal) 0.3823*+* 0.3824*** 0.4238**+* 0.3695%**
Protein (g) 0.2350*** 0.0921 0.4882%** 0.0604
Fat(g) 0.5129%* - 0.4104*** -
Carbohydrate(g) 0.1779%** - 0.2612%** -
Calcium(mg) 0.2776%** 0.2929%** 0.6641*** 0.6259***
Phosphorus(mg) 0.2929%** 0.0558 0.6207*** 0.0089
Iron(mg) 0.3977*** 0.4067*** 0.2428*** 0.2286***
Potassium(mg) 0.3069*** - 0.5637*** -
Vitamin A (R.E.) 0.0815 0.1188* 0.2325%** 0.3477%**
Vitamin B,(mg) 0.2743%** 0.1790%** 0.3885%** 0.1808***
Vitamin B,(mg) 0.2222%* 0.1892%** 0.6790*** 0.4283***
Niacin(mg) 0.3072*** 0.0591 0.1860*** 0.0196
Vitamin C(mg) 0.2704%** 0.1581** 0.2900*** 0.1042
MAR - 0.3276" - 0.4808***
1) NAR(Nutrient Adequacy Ratio) 2) MAR (Mean Adequacy Ratio)

*Pearson’s correlation is significant(*p <0.05, **p <0.01, ***p <0.001)
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Table 12. Mean nutrient contents of the menus studied per meal by the number of food groups served

& e 5k 30(7) : 854~869, 1997 / 865

Number of food groups

Nutrient
utrien =19 20=20) 3(n=2298) 4(n=1000) 5(n=125)

Energy(kcaly*** 610 + 0.0 435 + 154° 599 + 119° 653 + 141° 752 + 198¢
Protein (g)*** 115 £ 0.0 134 + 5.0° 246 + 7.0° 25.0 + 8.0° 290 + 11.8°
Fat(g)** 209 + 0.0 75 + 6.7° 131 + 7.6 159 + 8.8° 209 + 11.4¢
Carbohydrate (g)*** 89.7 = 0.0 750 + 33.3° 910 &+ 172 980 + 189° 1078 + 22.8°
Calcium(mg)*** 43 + 0 87 + 37° 145 + 73° 217 + 129¢ 334 + 134°
Phosphorus(mg)*** 178 £ 0 201 + 64° 347 + 94° 395 + 134° 498 + 150°
Iron(mg)y*** 22+ 0 28 + 1.2° 47 + 2.4° 47 + 2.0 51 £ 2.2°
Potassium(mg)*** 207 + 0 538 + 195° 800 + 249 927 + 284° 1168 + 347
Vitamin A(R.E)* 10 + 0 112 + 90 164 + 137 206 + 680 225 + 143
Vitamin B, (mg)*** 0.20 + 0.0 029 + 0.12° 041 &+ 0.14* 044 + 0.15° 050 = 0.17°
Vitamin By(mg)*** 0.14 + 0.1 020 + 0.07° 038 + 0.14° 048 + 0.22° 067 = 0.20°
Niacin(mg)*** 25 + 1.1 34 + 1.1° 6.4 + 2.3° 6.0 + 2.1° 63 + 2.5°
Vitamin C{mg)*** 1+ 0 25 + 14° 31 + 14 41 + 25° 50 + 30°

1) In statistical analysis, this data was excluded 2) Number of meals
*Mean nutrient contents are significantly different by the quartiles of the number of food groups served per meal( *n<0.05,

**¥p<0.001)

Means with same letter in each nutrient are not significantly different by Duncan’s multiple range test

Table 13. Distribution of food group intake patterns of
the menus studied by the area

Table 14. Distribution of food group intake patterns of
the menus studied by the foodservice system

Food group intake Large Small Food group - Joint
pattern o cities and Total intake pattern  Conventional Commissary management

(GMVFD)y**+ clties vl area (GMVFD)

11100" 644(73.1) 1639(64.0) 2283(66.3) 11100" 1434(65.7)" 312(66.8)  537(67.6)

11110 132(15.0) 463(18.1) 595(17.3) 11110 380(17.4) 68(14.6) 147(18.5)

11101 75( 8.5) 325(12.7) 400(11.6) 11101 253(11.6) 62(13.3) 85(10 7)

11111 23( 2.6) 102( 4.0) 125( 3.6) 11111 90( 4.1) 20( 4.3) 15( 1.9)

Others 7( 0.8) 34( 1.3) 41( 1.2) Others 26( 1.2) 5( 1.1) 10( 1.3)

Total 881 2563 3444 Total 2183 467 794

1) GMVFD=grain, meat, vegetable, fruit, and dairy gr- 1) GMVFD=grain, meat, vegetable, fruit, and dairy
oups ; 1=food group(s) present ; 0=food group(s) ab- groups ; 1=food group(s) present 0=food group(s)

sent. For example, GMVFD=11100 indicates that
three food groups(grain, meat, and vegetable) were
provided and two food groups(fruit and dairy) were
not provided
2) Number of meals(% of total in each area)
**+Dijstribution of food group intake patterns in the two
areas is significantly different(y’=26.634, p=0.001)
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absent. For example, GMVFD=11100 indicates that
three food groups(grain, meat, and vegetable) were
provided and two food groups(fruit and dairy) were
not provided
2) Number of meals(% of total in each foodservice sys-
tem)
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Table 15. Distribution of food group intake patterns of
the menus studied by the numbers served

Food group Quartiles

intake 1 2 3 4

pattern =246 247-679 680-1261 =>1262

(GMVFDy**  (n=88) (n=83) (n=90) (n=92)
11100"  597(69.0)" 482(58.8) 595(68.4) 609(68.5)
11110 147(17.0) 147(179) 143(16.4) 158(17.8)
11101 86( 9.9) 130(15.9) 91(10.5) 93(10.5)
11111 22(25)  50( 6.1)  32(3.7) 21(24)
Other 13(1.5) 110 1.3) 910 ) 8( 09
Total 865 820 870 889

1) GMVFD=grain, meat, vegetable, fruit, and dairy gr-
oups ; 1=food group(s) present ; 0=food group(s) ab-
sent. For example, GMVFD=11100 indicates that
three food groups(grain, meat, and vegetable) were
provided and two food groups(fruit and dairy) were
not provided

2) Number of meals(% of total in each quartile)

***Distribution of food group intake patterns among the
groups is significantly different(y’=48.880, p=0.001)

Table 16. Distribution of food group intake patterns of
the menus studied by the food expenses per

meal

Food group Quartiles
intake pattern 2 3 4
(GMVFD)*** <735 736-813 814-900 >901

(n=78) (n=286) (n=91) (n=85)
11100" 476(63.8)" 607(70.8) 614(69.0) 507(60.4)
11110 113(15.2) 129(15.1) 159(17.9) 173(20.6)
11101 124(16.6) 80( 9.3) 89(10.0) 104(12.4)
11111 25(3.4) 32(3.7) 21(24) 41(4.9)
Others 8(1.1) 9 1.1) 7(08) 14(1.7)
Total 746 857 890 839

1) GMVFD=grain, meat, vegetable, fruit, and dairy gr-
oups ; 1=food group(s) present : 0=food group(s) ab-
sent. For example, GMVFD=11100 indicates that
three food groups(grain, meat, and vegetable) were
provided and two food groups(fruit and dairy) were
not provided

2) Number of meals(% of total in each quartile)

***Distribution of food group intake patterns among the
groups is significantly different(y’*=51.305, p=0.001)
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