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Abstract This study is a convergence study of 596 high school girls in order to confirm the relationship
between the desired number of meat side dishes and preference of fish side dishes in school meals.
Data were analyzed by x*-test, ANOVA-test, and Duncan’s test using SPSS 22.0 program. The results of
the study were as follows. The scores of the subjects for promoting palatability were highest in the
items ‘Basy to eat’ and ‘Without fishy. The scores of 'Nutrition Education', 'Combined with Preferred
Food', 'Without Fishy' and 'Add Preferred Flavor' tended to increase significantly as the desired
frequency of meat side dishes increased from ‘less than three times a month’ to ‘more than five times
a week’. The findings of the study confirmed the relationship between the desired frequency of meat
side dishes and preference of fish side dishes. Therefore, this study is expected to provide high school

girls with a way to increase fish preference.
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Table 1. General characteristics of subjects
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) Desired intake frequency on meat dish valug?
Variables <3/month 1~2/week 3~4/week >5/week Total p?t;r trend”
Age(yrs) 18.1:0.8" 18.0:0.8 18,0108 18.0:08 18,0108 gggg
Divided of highschool
general 40(54.8)? 81(52.3) 90(49.7) 93(49.7) 304(51.0) 0.757
vocational 33(45.2) T4(47.7) 91(50.3) 94(50.3) 292(49.0) 0.426
Body mass index(kg/m?) 21.0£2.7% 21.744.1° 21.0¢2.8% 203423 21.043.1 6023218
{185 10(13.7) 14(9.0) 24(13.3) 41(21.9) 89(14.9)
18.5~(23.0 47(64.4) 106(68.4) 112(61.9) 121(64.7) 386(64.8) 26.856"
23.0~25.0 9(12.3) 19(12.3) 36(19.9) 20(10.7) 84(14.1) 0.001
225.0 7( 9.6) 16(10.3) 9( 5.0) 5(2.7) 37(6.2)
Household Income(thousand/month)
<2,500 0( 0.0) 19(12.3) 11( 6.1) 10( 5.3) 40( 6.7)
2,5610~3,500 26(35.6) 34(21.9) 29(16.0) 36(19.3) 125(21.0)
3,510~4,500 26(35.6) 45(29.0) 66(36.5) 58(31.0) 195(32.7) 48 ggg
4,510~5,500 21(28.8) 35(22.6) 37(20.4) 58(31.0) 151(25.3) '
25,510 0( 0.0) 22(14.2) 38(21.0) 25(13.4) 85(14.3)
Total 73(100.0) 155(100.0) 181(100.0) 187(100.0) 596(100.0)
1) Numerical variables are given as meanstSD
2) Categorical variables are given as numbers and percentages
3) p-values were from ANOVA-test or chi-square test
4) p for trend were from ANOVA test for trend or chi-square test for trend

» 0,01, ** p{0.001
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Table 2. The characteristics between socio—demographic factors for mother

Variables Desired intake frequency on meat dish Total p-value? N
<3/month 1~2/week 3~4/week >5/week p for trend
Mother's education level
Under middle school 0( 0.0)" 10( 6.5) 5( 2.8) 6( 3.2) 21(3.5) 41.996™
High school 46(63.0) 80(51.6) 68(37.6) 54(28.9) 248(41.6) d.OOO
University 27(37.0) 65(41.9) 108(59.6) 127(67.9) 327(54.9)
Mother's job
Housewife 30(41.1) 60(38.7) 59(32.6) 64(34.2) 213(35.7)
Simple worker 13(17.8) 12(7.7) 21(11.6) 24(12.8) 70(11.7)
Self-employed 27(37.0) 320206) 30(16.6) 49(26.2) 138(23.2) 43'85;23
Company employee 3(4.1) 36(23.2) 43(23.8) 30(16.0) 112(18.8) )
Professional 0( 0.0) 15( 9.7) 28(15.5) 20(10.7) 63(10.6)
Mother's concern for eating habits
Exist 47(64.4) 130(83.9) 153(84.5) 172(92.0) 502(84.2) 30.124™
Not to exist 26(35.6) 25(16.1) 28(15.5) 15( 8.0) 94(15.8) 0.000
Mother's fish preference
Like 45(61.6) 95(61.3) 103(56.9) 118(63.1) 361(60.6) .
Neutral 15(20.5) 32(206) 32017.7) 17( 9.1) 96(16.1) vy
Dislike 13(17.8) 28(18.1) 46(25.4) 52(27.8) 139(23.3) )
Type of residence
one's own house 20(27.4) 103(66.5) 101(55.8) 118(63.1) 342(57.4) 36,033
a lease 45(61.6) 43(27.7) 63(34.8) 55(29.4) 206(34.6) d.008
monthly rent 8(10.9) 9( 5.8) 17( 9.4) 14( 7.5) 48( 8.1)
Total 73(100.0) 155(100.0) 181(100.0) 187(100.0) 596(100.0)

1) Categorical variables are given as numbers and percentages
2) p-values were from chi-square test

3) p for trend were from chi-square test for trend

* X0.05, *** X0.001




SHOIEA| OO St ZA |AH0| SY3I4 I O IS0 A AT 69
2 BUTHp<0.001). WdALe] &3¢ g7 F 58] 39 oSt AL, F 53] ol wolA F 1~23]

olifollA ‘@ 33] oot B HATLE AR oHyrt
Aol ofs] FAlsital @t HlEo] 8.0%A
15.5%, 16.1%, 35.6%% 5715133(p for trend=0.000), ©]
HU7t S SolelA] Skl g3t e S5t 3
B35 F 3~43'F S 53] oA FolA 25.4%2%
27.8%% FOIsHAl =ATH(p<0.05). AFA FEl= 4d 3
3] oJst IR B Al Al HleE Wi, A4 2
YA ol AFte HlE2 72.5%2 =4 THp<0.001).

32 [HAI-X|-O| Al JE

Table 39] )AL AlFdolA Uehd Asst= A%
S AuE, A4 gk 49.0%7F SH5E ASsige
o, o2 22.8%9] &, £AA] 5 S7FEAECI
59] S7HAE2 S3F SYBILT T 53] ol ollA
‘d 33] olsl'2 TATFE ASsh= IR 12.8%,

21.0%, 22.6%, 53.4%= S7F6lAaL, A Ase:

ToE S YISt FATFE 11.2% 12.2%,
21.3%2 S7FsHAHp<0.001, p for trend = 0.000).
olFE Al Facls WRE AA IR
34.2%=, YA F 2/39] AJFPEL 5Ll 13] o]
A o};dTg___ A4 s4= Aoz ekttt 7HAo] gt Al
= AR IR 83.7%7F Sk Al 1A AR
N1 0}&’3\0“‘1 AFHske 1HA9] EF 5 TR 229, A
2] A= 5% algslart ' 33 ofstolA ‘S 53]
ojyer FI7IESEE Y 33 olstE 66.7%ClA
44.5%, 38.0% 11, 5= 53] o] 32.9%= Aot
Fou, U3} ofo] AT F FAIE HFH WA E
33] o5t 15.2%, ‘T 1~23]7 21.9%, ‘F 3~43]'F
22.7%, ‘F 53] olFE 31.0%2 &% gY3LTt Ut
T2 AR} v 78IS p for trend=0.010).

Table 3. Dietary habit about desired intake frequency on meat dish

) Desired intake frequency on meat dish value?
Variables <3/month 1~2/week 3-4fweek >6/week fotal p'for wend?
Unbalanced diet
Often 23(31.5)" 47(30.3) 67(37.0) 69(36.9) 206(34.6)
Sometimes 8(11.0) 24(15.5) 21(11.6) 25(13.4) 78(13.1) 4.988
Almost 31(42.5) 67(43.2) 74(40.9) 69(36.9) 241(40.4) 0.448
Not at all 11(15.1) 17(11.0) 19(10.5) 24(12.8) 71(11.9)
Preferred Food
Meat 22(30.1) 68(43.9) 111(61.3) 91(48.7) 292(49.0)
Fish 1(1.4) 33(21.3) 22(12.2) 21(11.2) 77(12 9)
Vegetable 455 12(7.7) 21.1) 12( 6.4) 050 'Boe
Egg 7( 9.6) 7( 4.5) 8( 4.4) 39(20.9) 61(10.2) :
Processed meat 39(53.4) 35(22.6) 38(21.0) 24(12.8) 136(22.8)
Breakfast skipping
None 29(39.7) 66(42.6) 50(27.6) 59(31.6) 204(34.2)
1-2 times/week 16(21.9) 35(22.6) 62(34.3) 77(41.2) 190(31.9) 48-;’3
3~4 times/week 16(21.9) 26(16.8) 25(13.8) 39(20.9) 106(17.8) '
>5 times 12(16.4) 28(18.1) 44(24.3) 12( 6.4) 96(16.1)
Number of snacks at school
None 7( 9.6) 27(17.4) 31(17.1) 32(17.1) 97(16.3)
1~2 times/week 33(45.2) 71(45.8) 77(42.5) 90(48.1) 271(45.4) 10.509
3~4 times/week 23(31.5) 50(32.3) 53(29.3) 51(27.3) 177(29.7) 0.192
>5 times 10(13.7) 7( 4.5) 20(11.0) 14( 7.5) 51( 8.6)
Kind of snack
Biscuts 38(57.6) 41(32.0) 25(16.7) 38(24.5) 142(28.5)
Chocolate and candy 6( 9.1) 16(12.5) 32(21.3) 13( 8.4) 67(13.4)
Fruits 4 6.1) 15(11.7) 28(18.7) 28(18.1) 75(15.0) 59.940"
Milk products 6( 9.1) 13(10.2) 6( 4.0) 20(12.9) 45( 9.0) 0.010
Nuts 3( 4.5) 10( 7.8) 16(10.7) 12(7.7) 41( 8.2)
Coffee and drinks 9(13.6) 33(25.8) 43(28.7) 44(28.4) 129(25.9)
Total 73(100.0) 155(100.0) 181(100.0) 187(100.0) 596(100.0)

1) Categorical variables are given as numbers and percentages
2) p-values were from chi-square test

3) p for trend were from chi-square test for trend

*** X0.001
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Table 4. Perception of school seafood menu and reason of school seafood menu by subjects
. Desired intake frequency on meat dish value?
Variables <3/month 1~2/week 3~4/week >5/week Total p%r trend”
Seafood menu
Like 1( 1.4)” 52(33.5) 62(34.3) 32(17.1) 147(24.7)
Neutral 15(20.5) 18(11.6) 40(22.1) 12( 6.4) 85(14.3) 71.448%**
Dislike 57(78.1) 85(54.8) 79(43.6) 143(76.5) 364(61.1) 0.964
Total 73(100.0) 155(100.0) 181(100.0) 187(100.0) 596(100.0)
Reason of seafood dislike
Tasteless 17(29.8) 31(36.5) 21(26.6) 35(24.5) 104(28.6)
Fish thomns 20(35.1) 40(47.1) 17215) 42(29.4) 119(32.7) 4601358”*
Do not often eat 1(1.8) 2(2.4) 19(24.1) 14( 9.8) 36( 9.9) ’
Hate fishy 19(33.3) 12(14.1) 22(27.8) 52(36.4) 105(28.8)
Total 57(100.0) 85(100.0) 79(100.0) 143(100.0) 364(100.0)
1) Categorical variables are given as numbers and percentages
2) p-values were from chi-square test
3) p for trend were from chi-square test for trend
*** X0.001
Table 5. Important factors in recognition of food menus and food selection at school meal
: Desired intake frequency on meat dish value?
Variables <3/month 1~2/week 3~4/week >5/week Total p?(;r trend”
Cook method of fish menu
Varies 13(17.8)" 50(32.3) 78(43.1) 74(39.6) 215(36.1)
Normal 21(288) 28(18.1) 26(14.4) 16( 8.6) 91(15.3) el
monotonous 39(53.4) 77(49.7) 77(42.5) 97(51.9) 290(48.7) )
Focus on food selection
Ingredients 3(4.1) 18(11.6) 16( 8.8) 32(17.1) 69(11.6)
Taste 42(57.5) 65(41.9) 83(48.6) 77(41.2) 272(45.6) .
Flavor 12(16.4) 29(18.7) 36(19.9) 20(10.7) 97(16.3) ne
Color 12(16.4) 25(16.1) 26(14.4) 34(18.2) 97(16.3) ’
Shape 4( 5.5) 18(11.6) 15( 8.3) 24(12.8) 61(10.2)
Total 73(100.0) 155(100.0) 181(100.0) 187(100.0) 596(100.0)

1) Categorical variables are given as numbers and percentages
2) p-values were from chi-square test

3) p for trend were from chi-square test for trend

* X0.05, *** X0.001
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Table 79 Stawg4] ojztof] gt 7|5 = SX WS
AR, 97 JepA z'e HAW AAYES 53
T 3.800% 7Y #oH, ‘A FFY ttst =
3278 7P 22 HeQrh 715k 3L A% e
2 ‘goFy g’ RS Meldl thAkAte] AL Y 33] o]
oF 3.01+1.0%8, ‘F 1~23]'+ 3.07+1.2%, ‘5 3~4

b 3RS 7ol wE "4t SR THp for
trend=0.000). 3t S3F S|Y3l4 ‘F 3~43] 7 F
53] ol ‘AT AET HiRl (3.56+1.1, 3.48+0.9
), Bl AA'(4.18+1.1, 3.80+£0.9%)°t ‘A& grzk
HiRr(3.59+1.3, 3.50+1.27) F=EY H47t gholl Bl
3 ool ERXeH(p<0.001), &3 3|Y3Ert 'd 3
3] oJsFollA] ‘T 53] ol o= F7IRt] Wt ol AR
A1Z3 wigF(p for trend=0.008), ‘BHAW AA(p for
trend=0.002), ‘A% =31} vigF(p for trend=0.000) &
5ol Ak foFor Jrlele AS Holrth

Table 6. Intake of fish—dish on school lunches and food attitude for disliked food
Variables Desired intake frequency on meat dish Total p—\/aluez>
<3/month 1~2/week 3~4/week >5/week (n=596) o for trend”
Intake of fish dishes
All of plate 6( 8.2)" 32(20.6) 48(26.5) 33(17.6) 119(20.0)
Y Vs of plate 21(28.8) 73(47.1) 53(29.3) 45(24.1) 192(32.2) 98.967"
Y4 ~ s of plate 2(2.7) 19(12.3) 40(22.1) 68(36.4) 129(21.6) 0.152
{ ¥ of plate 44(60.3) 31(20.0) 40(22.1) 41(21.9) 156(26.2)
When dislike fish is served
Endure and eat 7( 9.6) 14( 9.0) 26(14.4) 31(16.6) 78(13.1)
If delicious, | eat 29(39.7) 68(43.9) 65(35.9) 60(32.1) 222(37.2) 10.398
| throw it away after a meal 21(28.8) 31(20.0) 42(23.2) 47(25.1) 141(23.7) 0.759
Do not receive meals 16(21.9) 42(27.1) 48(26.5) 49(26.2) 155(26.0)
Total 73(100.0) 155(100.0) 181(100.0) 187(100.0) 596(100.0)
1) Categorical variables are given as numbers and percentages
2) p-values were from chi-square test
3) p for trend were from chi-square test for trend
#% 5(0.001
Table 7. The methods of increasing preference for fish menu on school lunch
) Desired intake frequency on meat dish ,{rva\ue”
Variables <3/month 12/ week 3-4/wock >5/wook Total p for trend®
Nutrition education 3.011.0 3.07412% 3.33£12° 3.66£0.8° 3.3341.1 s
Combination with preferred 2.9041.0° 3.46:1.0° 3.56£1.1° 3.48:0.9° 343410 24.092
food 0.008
) L i b b - 10.749"
Various of fish kinds 3.01£1.0 3.46+1.1 3.231.2 3.24+1.2 3.27+1.1 0.930
Various of cooking method 3.1840.9° 3.5041.1° 350413 3.2041.0° 338411 1(5)'22(7)
Easy to eat 3.78:09 3.02+1 1 387412 3.65¢1.0 3.801.1 (7)'8;;3
Without fishy 34241 0° 35441 1° 4.1841.1° 3.800.9° 3.80+1.1 4%%%82
s . b 5 35,7417
Add preferred taste 2.92+0.9 3.12+1.2 3.591.3 3.50%1.2 3.36+1.2 0.000

1) Numerical variables are given as meanstSD

2) p-values were from ANOVA-test

3) p for trend were from ANOVA test for trend

* 0.0, ** x0.01, ** 0.001
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