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ABSTRACT

The Korea School Lunch Program mandates that school meals should safeguard the health and well-being of our
children. School meals provide a nutritious diet that contains at least 14 of the daily Recommended Dietary
Allowances of necessary nutrients at reasonable prices. This study was performed to assess the nutritional
management of primary school meals, and to provide basic data for improvement of school meal nutritional
guidelines. Three hundred and thirty six dietitians who worked at primary schools were recruited using a stratified
sampling method. A survey was done by e-mail with a set of questionnaires about nutritional meal management.

During school lunch planning, dietitians referred nutrition standards with priority, followed by students' food
preferences and food hygiene. They considered energy as a most important nutrient during primary school lunch
planning, followed by protein and calcium. Protein is usually over-served, whereas iron, vitamin A and calcium are
usually under-served during primary school meal planning. For first and second grade primary students, grains, meat
and vegetable side dishes seemed to be large compared to their eating capacity. Over 92% of school dietitians agreed
the needs of food group standards for primary school lunch program. For making a checklist of the school lunch
program, energy, protein and calcium were highly recommended, and meat - fish - egg group, vegetable - fruit group
and dairy group were also highly recommended by school dietitians. Cooking method was also highly recommended.
School dietitians proposed that remodeling of school kitchens and new cooking machine were the most important
factors for improving school lunch system. These results suggest that food standards should be established for
health-oriented nutritional management of primary school lunch programs. Nutritional checklists could include
nutrient-rich foods and food groups, and items about cooking methods.
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Table 1. Characteristics of school lunch program, and dietitians' job status of the study sample

Unit @ N(%)
' Types City type Rural type Remote village Total

Variables Large city Small city type
Location of school

Seoul - Enlarged city 93 (211 0( 00 1( 03) 1( 03) 95 ( 28.3)

Rural area 0( 00) 92 ( 274) 126 ( 37.5) 23 ( 6.9) 241 ( 71.7)
Cooking area

In-campus cooking 92 ( 98.9) 92 (100.0) 107 ( 84.3) 18 ( 75.0) 309 ( 92.0)

Out-campus cooking 1( LY 0( 0.0 20 ( 15.8) 6 (25.0) 27 ( 8.0)
Job status of dietitians

Permanently employed 93 (100.0) 91 ( 98.9) 126 ( 99.2) 22 (917 332 ( 98.8)

Temporarily employed 0( 00 1( LY 1( 08 2( 83 4( 1.2)

Total 93 (27.7) 92 ( 27.4) 127 ( 37.8) 24 (1Y 336 (100.0)
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Table 2. Degree of regardness during meal planning of primary school lunch program

. Types Total City type Rural type Remote village P

Variables Large city Small city type

N 336 93 92 127 24

Nutrient guidelines 43+ 1.2 45+ 1.0 43 + 13 41+ 13 45 + 09 0.0768
Food preference 33+ 15 33+ 15 3215 33+ 14 35+ 13 0.7606
Hygiene 1.8 + 1.6 18 + 1.6 1.7 £ 1.7 19 £ 1.6 13 +13 0.3945
Cooking skills 1.7 £ 14 2.1 + 1.3 18 + 1.4* 14 + 1.4 15 + 1.2 0.0011
Cost 14 + 15 1.0 £ 1.2° 13+ 1.5 1.7+ 1.7%° 14+ 1.7® 0.0042
Natural food 1.1 + 1.5 12 £ 15 0.8 + 1.3 13+ 1.7 10+ 14 0.0622
Color 0.5+ 1.0 04 + 08 06 + 1.1 05+ 1.0 07 £+ 12 0.2947
Satiation 05 £ 1.1 04 1.0 06 + 12 04 ¢+ 1.0 0.5+ 10 0.5076
Food diversity 03 + 09 01 + 04 05 £ 1.3 03 + 09* 03 + 09% 0.0369

Mean + SD

Scores were estimated as follows; 1st ranking=5 to Sth ranking=1, and variables without ranking=0.
Statistical analysis by General Linear Model. Values with different superscripts(*”) within a row are significantly different from each

other at a=0.05 by Duncan's multiple range test.

Table 3. Perceived importance for each nutrients by school dietitian at the primary school lunch program

- Types Total City type Rural type Remote village

Variables Large city Small city type

N 336 93 92 127 24

Energy 44 £ 16 45+ 14 44 + 1.6 44 £+ 16 40 £ 19 0.5757
Carbohydrates 03+10 03 + 1.1 0.1 £ 0.5 03 + 1.0 0.7 + 1.6 0.0768
Protein 2.7 + 1.1 25+ 1.1 28 + 1.2 29 £ 1.0 27+ 14 0.0230
Fat 0.0 £ 03 0.0 + 0.1 01 + 03 00 + 0.2 02t 06 0.1349
Energy distribution 02 + 0.8 02 + 0.7 03 + 09 0.1 £ 08 03 + 09 0.5594
Calcium 1.1 + 1.0 13 £ 1.2 1.2 £ 1.1 1.1 + 0.8 10 £ 12 0.5150
Iron 0.1 £ 05 0.1 £ 04 0.1 + 04 02 £ 06 0.0 + 0.2 0.3966
Vitamin A 00 + 03 0.1 £ 0.5° 0.0 + 0.0° 0.0 + 03" 0.0 + 0.0° 0.0095
Vitamin B complex 0.0 £ 0.1 00 + 0.1 0.0 £ 0.1 00 + 0.0 00 + 0.0 0.3789
Ascorbic acid 0.0 £ 02 00 + 0.1° 00 + 02 0.0 + 0.1° 0! + 03 0.0055

Mean + SD

Scores were estimated as follows; Ist ranking=5, 2nd ranking=3, 3rd ranking=1, variables without ranking=0.
Statistical analysis by General Linear Model. Values with different superscripts(*) within a row are significantly different from each

other at ¢=0.05 by Duncan's multiple range test.
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Table 4, Nutrients that tended to be easily over—served at the primary school lunch program

(double check)

Unit : N(%)
Variables Types Total Large city City type Small city Rural type Remote village type
Energy 81 (25.9) 10 (11.0) 29 (35.4) 34 (28.3) 8 (38.1)
Carbohydrates 42 (13.4) 9(99) 7 ( 8.5) 17 (14.2) 9 (42.9)
Protein 209 (66.5) 79 (86.8) 46 (56.1) 76 (63.3) 8 (38.1)
Fat 92 (29.3) 13 (14.3) 39 (47.6) 31 (25.8) 9 (42.9)
Energy distribution 8 (26) 1 (1D 3(37) 2 (L7 2(95)
Calcium 85 (27.1) 22 (242) 18 (22.0) 43 (35.8) 2(9.5)
Iron 19 ( 6.1) 7(7.7) 6 (73) 6 (5.0 0 (0.0)
Vitamin A 30 (1 9.6) 6 ( 6.6) 8 (9.8) 16 (13.3) 0 ( 0.0)
Vitamin B complex 31 (99 12 (13.2) 8 (98 11 ( 9.2) 0 (0.0
Ascorbic acid 60 (19.1) 20 (22.0) 15 (18.3) 24 (20.0) 1 ( 4.8)

Table 5. Nutrients that tended to be easily under—served at the primary school lunch program

(double check)

Unit : N(%)
Vaiables L Total Lorge oity Cy e Small ity Rural type Remote village type
Energy 49 (16.1) 16 (184) 11 (13.3) 20 (17.5) 2 (,9'5)
Carbohydrates 19 ( 6.2) 6 ( 6.9) 6 (172) 4 (35 3 (143)
Protein 21 ( 6.9) 5(58) 6(72) 9(79 1 (48)
Fat 4(13) 1(12) 1(1.2) 1 (09 1 (48
Energy distribution 15 ( 4.9) 3(395) 5(6.0 7(6.1) 0(0.0)
Calcium 109 (35.7) 35 (40.2) 28 (33.7) 37 (32.5) 9 (42.9)
Iron 170 (50.7) 37 (42.5) 50 (60.2) 67 (58.6) 16 (76.2)
Vitamin A 120 (39.3) 53 (60.9) 35 (42.2) 29 (254) 3 (14.2)
Vitamin B complex 66 (21.6) 10 (11.5) 20 (24.1) 27 (23.7) 9 (42.9)
Ascorbic acid 58 (19.0) 12 (13.8) 17 (20.5) 24 (21.1) 5 (23.8)
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Table 6, Menus cycle of the primary school meal planning

Unit : N(%)
X Types Total Clty type - Rural type Remote village type
Variables Large city Small city
Cycle menus 93 (27.8) 26 (28.0) 24 (26.4) 35 (27.8) 8 (33.3)
Sometimes cycle menus 68 (20.4) 17 (18.3) 14 (15.4) 35 (27.8) 2 (83)
Not cycled 173 (51.8) 50 (53.8) 53 (58.2) 56 (44.4) 14 (58.3)
Table 7. Milk service at the primary school lunch program
Unit : N(%)
. Types Total City type Rural type Remote village type
Variables Large ity Small city
School Milk Service 318 (95.8) 76 (84.4) 92 (100.0) 126 (100.0) 24 (100.0)
All student participated 252 (719.3) 42 (55.3) 76 ( 82.6) 111 ( 88.1) 23 (195.8)
Applicants 66 (20.8) 34 (44.7) 16 ( 17.4) 15 ( 11.9) 1( 42)
Do not milk serving 14 ( 4.2) 14 (15.6) 0( 0.0) 0( 00 0( 0.0
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Table 8, Age groups for setting nutrition standards at the primary school lunch program

Unit : N(%)
Ci e
Variables e Total . 2 : Rural type villlzegl:ottjpe
Large city Small city
3 groups (Ist-3rd, 4th-6th boy, 4th-6th girl) 126 (38.5) 36 (40.9) 37 (40.2) 43 (35.0) 10 41.7)
3 groups (Ist-2nd, 3rd-4th, 5th-6th) 69 (21.1) 18 ( 20.5) 21 (22.8) 24 (19.5) 6 (25.0)
4 groups (1st-2nd, 3rd-4th, Sth-6th boy, Sth-6th girl) 61 (18.7) 17 (19.3) 13 (14.1) 29 (23.6) 2(83)
1 group (4th grade as a standard) 51 (15.6) 10 (11.4) 14 (15.2) 22 (17.9) 5 (20.8)
Others 20 ( 6.1) 7 ( 8.0) 7 ( 7.6) 5 (41 1(42)
Table 9. Appropriateness of each meal dishes at the primary school lunch program
Unit : N(%)
Types Cly e Rural type Remote village type Total
Large city Small city

Variables L M S L M S L M S L M S L M S
Primary school 1st~2nd grade
Main 59 21 1 46 26 5 74 43 5 15 7 1 194 97 12

(72.8) 25.9) ( 12)  (59.7) (33.8) ( 6.5) (60.7) (353) (4.1) (65.2) (30.4) ( 4.4) (64.0) (32.0) ( 4.0)
Side dishes 350 39 7 28 42 7 41 76 5 12 11 0 116 168 19
(Meat, fish) (43.2) (482) ( 8.6) (36.4) (54.6) ( 9.1) (33.6) (62.3) (41) (52.2) (47.8) ( 0.0) (38.3) (55.5) ( 6.3)
Side dishes 57 16 8 41 26 10 68 36 18 12 7 4 178 85 40
(Vegetable) (70.4) (19.8) (1 9.9)  (53.3) (33.8) (13.0)  (55.7) (29.5) (14.8)  (52.2) (30.4) (17.4) (58.8) (28.1) (13.2)
Primary school 3th~4th grade
Vi 8 57 2 29 50 7 4 8 4 715 1 98 208 14

(322) (65.5) ( 2.3)  (337) (58.1) ( 8.1) (27.4) (69.4) ( 32) (30.4) (652) ( 4.4) (30.6) (65.0) ( 4.4)
Side dishes 12 51 24 8§ 64 14 11 97 16 320 0 34 232 54
(Meat, fish) (13.8) (58.6) (27.6)  ( 93) (744) (163)  ( 8.9) (782) (12.9)  (13.0) (87.0) ( 0.0)  (10.6) (72.5) (16.9)
Side dishes 38 37 12 23 45 18 42 65 17 10 9 4 113 156 61
(Vegetable) (43.7) (42.3) (13.8)  (26.7) (52.3) (20.9) (33.9) (52.4) (13.7)  (43.5) (39.1) (17.4)  (35.3) (48.8) (15.9)
Primary school 5th~6th grade
Main 28 57 2 29 50 7 34 86 4 7 15 1 48 217 56

(322) (65.5) (123)  (33.7) (58.1) ( 8.1) (274) (694) ( 3.2) (30.4) (65.2) ( 44) (15.0) (67.6) (17.5)
Side dishes 12 51 24 g 64 14 11 97 16 3020 0 24 164 133
(Meat, fish) (13.8) (58.6) (27.6)  ( 9.3) (744) (163) ( 8.9) (78.2) (12.9) (13.0) (87.0) (0.0) (75 (L) @14
Side dishes 38 37 12 23 45 18 42 65 17 10 9 4 65 179 77
(Vegetable) (43.7) (42.5) (13.8)  (26.7) (52.3) (20.9)  (33.9) (524) (13.7)  (43.5) (39.1) (174)  (20.3) (55.8) (24.0)

L : Large, M : Moderate, S : Small
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Table 10, Need for developing food group guidelines for primary schooi lunch program management

Unit © N(%)
Cit; e
. Types Total . y P - Rural type  Remote village type
Variabies Large city Small city
Necessary 303 (92.1) 83 (92.2) 83 (90.2) 114 (92.7) 23 (95.8)
Not necessary 26 (1.9) 7(78) 9(98) 9 (173) 1 (42)

Table 11, Items that need to include in checklists for primary school lunch program management

' Types Total City type Rural type Remote village "
Variables Large city Small city type
Nutrient
Energy 12 + 0.6 11+ 05° 13 + 0.5% 1.2 £ 06° 1.5 + 0.5° 0.0272
Carbohydrate 0.7 + 06 0.7 + 0.6 0.7 £ 0.7 08 + 0.6 1.0 £ 0.6 0.1084
Protein 12 + 05 1.0 £ 0.6 1.3 + 0.6° 12 + 05* 1.3 + 05 0.0338
Fat 0.8 + 0.6 0.8 + 0.6 0.8 + 0.7 07 + 0,6 1.0 £ 0.7 0.2167
Energy distribution 09 = 0.6 0.8 + 0.6° 1.0 £+ 0.7* 0.9 £ 0.6° 1.2 + 0.6" 0.0076
Calcium 1.2 + 0.6 12 £ 06 1.2 + 0.5 1.2 £ 0.6 1.3 + 05 0.6275
Iron 1.0 + 0.6 09 + 0.7 1.0 + 0.6 1.1 £ 06 1.1 + 0.6 0.2950
Vitamin A 0.7 + 0.6 0.7 + 0.6 0.6 + 0.7 06 + 0.7 08 £ 0.6 0.6802
Vitamin B complex 06 £ 0.6 0.6 + 0.6 0.7 £ 0.7 0.6 £ 0.6 08 £ 0.6 0.7337
Ascorbic acid 0.8 + 0.7 0.6 + 0.6 0.8 + 0.7 08 + 0.7 08 + 0.7 0.3378
Food group
Grains 0.7 + 0.6 0.6 £ 0.6 0.8 + 0.6 0.8 £ 0.6 0.7 + 0.6 0.1340
Meat - fish - egg 1.1 £ 0.6 0.9 % 0.6° 1.1 £ 0.6% 1.1 £ 0.6® 1.2 + 0.6* 0.0286
Vegetable - fruit 1.0 £ 0.6 09 £ 0.7 1.1 £ 0.6 1.1 £ 06 1.1 + 07 0.0559
Dairy product 1.0 £ 0.6 09 + 0.6 1.1 + 07 1.1 + 0.6 1.3 = 0.6 0.0745
Oil - sugar 0.7 £ 0.6 0.6 + 0.6 0.7 + 0.6 0.6 + 0.6 09 + 06 0.2140
Cooking method 1.0 = 0.6 09 + 0.6 1.0 = 0.6 1.1 + 06 1.0 = 0.6 0.1450

Mean + SD

Scores were estimated as follows; Very necessary(2), necessary(l), not necessary(0).
Statistical analysis by General Linear Model. Values with different superscripts(a,b) within a row are significantly different from each

other at ¢=0.05 by Duncan's multiple range test.
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Table 12, Needs for improving nutritional management of primary school lunch program

Unit : N(%)
Types City type .
, Total Rural Remote village
Variables Large city Small city ope ge ype
Cooking machine 323 (96.1) 90 (96.8) 87 (94.6) 124 (97.6) 22 (91.7)
Diversity of menus pool 279 (83.0) 75 (80.7) 76 (82.6) 107 (84.3) 21 (87.5)
; »
Computer program for nutrition 26 (13.2) 72 (77.4) 60 (65.2) 97 (76.4) 17 (70.8)
management
Needs more people to cook 179 (53.3) 71 (76.3) 33 (35.9 66 (52.0) 9 (37.5)
School breakfast system 18 ( 5.4) 2(22) 8 (87 6 (4.7) 2 (83
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