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Abstract

This study aimed at elementary, middle, and high school dietitians who purchase ingredients for school meals. Therefore, for the
study, the awareness and usage of nutritional information by 108 teachers and dieticians on 5 hazard-free meals using multivariate
analysis of variance were investigated during May 18~21, 2021. Among the five questions that asked the general perceptions of
school meal dietitians of 5 hazard-free meals, the perception that the “S hazard-free foods can be easily distinguished” was the lowest.
Problems were associated with using the 5 hazard-free meals such as “expensive price,” “no variety in items,” “disruption in the
supply and demand,” “inconsistent quality,” and “lack of taste,” in that order. Therefore, to improve 5 hazard-free school meal service,
it is necessary to not only lower the price burden by providing subsidies to schools but also improve the development and distribution
structure of various 5 hazard-free foods.
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Table 1. General characteristics of respondent

(n=108)
Characteristic n (%)
Elementary school 32(29.6)
Type of school Middle school 32(29.6)
High school 44(40.8)
<3,000 20(18.5)
Cost of food 3,000~3,300 28(25.9)
ingredients 3,300~3,600 29(26.9)
(won) 3,600~3,900 25(23.1)
>3,900 6(5.6)
<3 46(42.6)
) 3~8 34(31.5)
Work experience 313 17(15.7)
(year)
13~18 7(6.5)
>18 43.7)
<300 24(22.2)
Number of people 300500 19(17.6)
provided with 5 5 34(31.5)
meal service
(person) 800~1,100 19(17.6)
>1,100 12(11.1)
Dietitian 56(51.9)
o Substitute dietitian 29(26.9)
Position .
Nutrition teacher 16(14.8)

Fixed-term nutrition teacher 7(6.4)

Seoul 43(39.8)
Working area Gyeonggi - Incheon 35(32.4)
Other areas 30(27.8)
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Table 2. Awareness and expectations of the 5 hazard free meals

Question Total (n=108)
I can easily distinguish SHF foods. 2.87+1.027
I'm well aware of SHF meals. 3.11+0.82
General It is natural that SHF foods are more expensive. 3.82+0.92
awareness of o
SHF meals" I can trust the certification system for SHF foods. 3.69+0.83
Using SHF food helps to increase students and parents satisfaction with meals. 3.68+0.90
Total 3.44+0.62
I am willing to use SHF food in our school meals. 3.84+0.86
Recognition It is good to buy and use SHF food at home. 4.03+£0.74
of the necessity of It is necessary to conduct nutrition education in connection with the subject for SHF food. 4.05+0.73
supplying SHF meals I have advertised SHF meals through parental monitoring and school newsletter. 2.87+1.18
Total 3.70+0.62
) I think SHF food is safer than general food. 4.14+0.73
Expectations
for the effect of 5HF meals help protect the environment. 4.05+0.73
implementing SHF meals contribute greatly to the health development of students. 3.96+0.76
SHF meals
Total 4.05+0.64
Total 3.68+0.96
Mean+S.D.

Y SHF: 5 Hazard Free Food.
2 5-point Likert scale was used from 1: strongly disagree to 5: strongly agree.

N B BF A47t 22 A0 R e 9] S AE 2 MPAA AR, mPABA A2 mSEATYETt
o] At AlFETt kAstTtal BZHtch4.14%)7F A A &3 & AE Ao AAAAE Bk B AN 4SS
ol 7Y w9kt P29 YA E FYUARE 5 4] AR5 oF A1) M5k AR MR
F9] erdAol tiste] FotA A=t Qe AR & ¢ A0 AIIAT P2 E S+ A
At Hwang & Gouk(2011)2] @A-Fol A% JFAL 9 JFn 03 SAR stugat AEH] @7t S AE AR HIE
A7} SagAlol 28 AYES 0] 83 wjo] AHo g 3] o v = = A5 3] thAFEAREA (MANOVA)
A A% Folete SOl 5L1%E 7P A UERtoH < A5 CH(Table 4). <300 tigt S ] a4
2o 2 FA19) kA TR 7F 382%E YERY & Aot & HIoH] Yol 9 FRT fZ(p)E ERlstyon,
ARG 23E B2t A9l Ea’S AASHRCE 4819 A 7 23 HH
& AAgto g ZF M i /9% (p), Ea'ghS %

3. 58 AF A HIE gelstai.

O RFEARE A (MANOVA)YS: o]-8-5t0] YA 9 g stugo] wE 5 A AR RIS oA 2
A9l stagd 9 AEH] 97 S A1E ARS ¥l BlX]= 3} Wilk’s Lamdag}o] 0.7852 F&Ri4 7k9] zto]7} |-91%
FFS ASoAt HHFEAREA(MANOVA)S: X135} o2 Y AoF YEEThp<0.01). E3F n’S] F-9 stug
el 7 T8 AARAS T W 7 AATATATE 2 0.114, A1ZH] 7} 00852 YJER} E3t37|7F 2 Aoz U
3fjof gtrh= Ao|th(Kim & Lee 2011). Ef; JUA D FUWALS] LFA] stuFat AFH] @71

5 A1 ARE B1E9] ZF 8RIE 7H ARTAIE AEt 2 w2t 5 A AR HlIo] Zpo]7t Qls AL E EAE QI
IH(Table 3) Non-GMO 2A]£9] AR Wk = it Abs, MR E3] 57 o %0 Non-GMO A1EZ(p<0.001), A A&
EF, YA, St MV AlEY AR W=t A (p<0.05), MEXHF5OF A F(p<0.05)°4 F2J&<1 Zol7} Lt
O] A HRl AN AlE-2 YA, malehA gt Bt 2 -5 - 2580 Al 7 Je 7F &5 SIS
A7rE AEE A9 AREAE 9o MR 4 Aol AFEAS AASE A3 Non-GMO AlF2 =5
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Table 3. Correlation among the factors of the 5 hazard

55

free food use frequency

Non-GMO Nonjre.ldlo Non-p.estlclde Nqn- . Nonichenncal.ly
activity residue antibiotic synthesized additives
Non-GMO 1
Non-radio activity 0.454™ 1
Non-pesticide residue 0.285" 0.182 1
Non-chemically 0324 0321 0.137 1
synthesized additives
Non-antibiotic 0.344™ 0.316" 0.568™ 0.204" 1

ok

*p<0.05, “p<0.01, “p<0.001.

Table 4. Use frequency of the 5 hazard free food by school type and cost of food ingredients

Independent Wilk’s F-value ) Dependent variable F-value ) Post hoc
variable Lamda (p) v P (p) v tests"
8.673" Elementary
Non-GMO (<0.001) 0.144 >middle, high
L 4.481" Elementary
) Non-radioactivity (0.014) 0.080 “high
2.542 .. *
School type 0.785 (0.007) 0.114 Non-pesticide 3.467 0.063 Elementary
' residue (0.035) ' >high
Non-chemically 1.751 0.033
synthesized additives (0.179) '
2.334
-antibioti .04
Non-antibiotic (0.102) 0.043
4372
Non-GM¢ .041
on-GMO (0.039) 0.0
Non-radioactivity ((l);z?) 0.013
Cost of food 1.846 Non-pesticide 0.172
. . 0.915 0.085 . 0.002
ingredients (0.111) residue (0.679)
Non-chemically 4.837 0.045
synthesized additives (0.030) '
o 0.171
- .002
Non-antibiotic (0.680) 0.00:

Y post hoc tests: Tukey test.

"p<0.05, ""p<0.001.

AEH] Soto] wE AR MRS B4
(Table 4) 5711 <+ ol Non-GMO 4] &(p<0.05)}
AR7VE AE(P0.05)014 259l 2fol g Iz

F714og stago] wE s AE9 LA
A W 2o S Fobr 7] §5te] PuX] FEAREA

Zo

&

SFEFOE e A 7
W(2.09%), Z8+1(1.738), TE53H7(1.33
) AR AR RIeZE #A Uebde s {942 Zol&
HAohp<0.001). 3] 5 AF RFoJA 25n A
H%7h 7P A Uebal 1 o308 S5t vt mekehs
S A 7HES A Q)5 47)9] FolA 1L B} AR ¥lE
7t & Aog Yehyt) 255 x}xH A=)
7} @7] wj2o] ebAst Al Eo] i3t SHE R E9] WA}

way ANOVA)S A A5} TH(Table 5).
o A % =
s

=35}
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o =1L
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Table S. Use frequency of the 5 hazard free food by school type
o School type
Characteristic - -
Elementary (n=32) Middle (n=32) High (n=44) F-value (p)
Sunflower oil * grapeseed oil - brown rice oil ~ 2.50+1.61°V 1.53+1.70° 1.05+1.68° 7.1157(0.001)
Soy sauce (domestic soybean) 3.44+1.41° 2.56+£1.95% 1.95+2.05° 5.9487(0.004)
N Soybean paste (domestic soybean) 2.78+1.34° 2.34+1.73° 1.39+1.60° 7.928"(0.001)
on-
Gmo ~ Rice grain syrup - oligo-sugar 3314138 1.97+1.86° 1.2041.59° 15.781"(<0.001)
(cornstarch free)
Tofu (domestic soybean) 2.91+1.28 2.47+1.65% 1.89+1.63" 4.172"(<0.001)
Total 2.99+1.00° 2.18+1.22° 1.50+1.32° 14.294™(<0.001)
Black - neungi - chaga mushroom (domestic)  1.31£1.26° 1.19+1.26® 0.64+0.69" 4.482"(0.014)
Whole cinnamon (domestic) 0.94+1.34° 0.69+1.06™ 0.300.63* 3.878°(0.024)
23?0 Pine nut - hazelnuts - cashew nut (domestic)  0.59+1.04" 0.250.51® 0.18+0.39 3.6917(0.028)
activity Freshwater shrimp - marsh snail (domestic) 1.00£1.37° 0.53+1.16® 0.20+0.55° 5.4417(0.006)
Black tea * noni juice (domestic) 0.41£1.01 0.06+0.35 0.11£0.32 2.978(0.055)
Total 0.85+0.95° 0.54+0.63% 0.29+0.35° 6.7917(0.002)
Cereal rain (environment friendly) 4.28+1.25 4.22+1.58 3.30+2.06 4.046'(0.020)
Leafy - root - fruit vegetables 3474157 3.38+1.86 2.8042.01 1.527(0.222)
Non- (environment friendly)
pesticide  Fruits (environment friendly) 2.81x1.55 2.56+1.93 1.84+1.74 3.224°(0.044)
residue  Mushrooms (environment friendly) 3.03+1.40 2.66+1.72 2.30+1.96 1.669(0.193)
Root and tuber crops (environment friendly) 2.88+1.56 2.31£1.79 1.89+1.94 2.823(0.064)
Total 3.29+1.21° 3.03+1.46™ 2.42+1.60° 3.627°(0.030)
Beef (non-chemically synthesized additives) 2.13+1.81 1.94+1.72 1.50+1.62 1.357(0.262)
Pork (non-chemically synthesized additives) 2.44+1.83 2.81£1.58 1.98+1.56 2.423(0.094)
Note C(I::;l:e;:lnzi;“y ynthesized additives) 2.56£1.59 2.53£1.67 2.09+1.43 1.135(0.325)
chemically .
synthesized F22 " quail ceg . . 2.814138 2.66+1.64 2.43+1.69 0.55(0.578)
additives (non-chemically synthesized additives)
Dai roducts al a *
(ngl_fhmcany ynihesized additives) 2.06+1.74° .88+1.58" 1.1441.39 3.8427(0.025)
Total 2.40+1.45 2.36+1.34 1.83£1.26 2.235(0.112)
P E’Cr(l)‘ogﬁ;tﬁ'olr‘in:z:tgc hs)teak " chicken 1.25+0.76 0.9140.59 0.91+0.68 2.862(0.062)
Féiioﬁffget f'rofgle‘ch::c‘;gp + salmon. steak 0.84-0.68 0.34:£0.48" 0.5240.51% 6.692"(0.002)
anzlgino'ﬁc ()(ﬂ;(;k?:;;;aﬁfa:;‘?Sh 0.75+0.95 0.44+0.56 0.55£0.66 1.501(0.228)
F(r;‘;t);’:; fofga]i;i:ﬁ;e 0.81:£1.00 0.56£0.72 0.5040.67 1.530(0.221)
Rice cake - breads (cooking from scratch) 0.81£1.00 0.50+0.62 0.55+0.66 1.600(0.207)
Total 0.89+0.77° 0.5540.43° 0.60+0.48 3.453°(0.035)
Total 2.09+0.78° 1.73+0.72% 1.33+0.62° 11.062™"(<0.001)
Mean£S.D.

D Post hoc test: Scheffe test.

*p<0.05, “p<0.01,

ok

'p<0.001.
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Btk Hr 50179 A7 ATAE AR 250w 4 HRE olojd oz Amrh
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Table 6. Use frequency of the 5 hazard free food by unit cost of food ingredients

Cost of food ingredients

Characteristic
<3,300 (n=48) >3,300 (n=60) t-value (p)
Sunflower oil - grapeseed oil * brown rice oil 2.15+1.74 1.20+1.68 2.8677°(0.005)
Soy sauce (domestic soybean) 3.02+1.78 2.22+1.99 2.184°(0.031)
Non- Soybean paste (domestic soybean) 2.54+1.62 1.72+1.63 2.621°(0.010)
GMO Rice grain syrup - oligo-sugar (cornstarch free) 2.67+1.81 1.57+1.70 3.242"(0.002)
Tofu (domestic soybean) 2.90+1.40 1.93+1.60 3.2757(0.001)
Total 2.65+1.23 1.73+1.30 3.78177(<0.001)
Black - neungi - chaga mushroom (domestic) 1.13+1.27 0.90+0.93 1.063(0.290)
Whole cinnamon (domestic) 0.88+1.36 0.3840.61 2.319°(0.024)
23?(; Pine nut - hazelnuts - cashewnut (domestic) 0.46+0.92 0.22+0.42 1.685(0.097)
activity Freshwater shrimp - marsh snail (domestic) 0.79+1.25 0.33+0.88 2.147°(0.035)
Black tea - noni juice (domestic) 0.294+0.87 0.10+0.30 1.451(0.152)
Total 0.71+0.90 0.394+0.42 2.280*(0.026)
Cereal rain (environment friendly) 3.98+1.67 3.77+1.85 0.620(0.536)
leafy - root - fruit vegetables (environment friendly) 3.23+1.84 3.12+1.88 0.312(0.755)
peI:t(i)cr:li-de Fruits (environment friendly) 2.52+1.77 2.20+1.79 0.928(0.355)
residue mushrooms (environment friendly) 2.56x1.71 2.67£1.79 -0.306(0.760)
Root and tuber crops (environment friendly) 2.48+1.80 2.17+1.84 0.885(0.378)
Total 2.95+1.48 2.78+1.50 0.591(0.556)
Beef (non-chemically synthesized additives) 2.00£1.76 1.67+1.67 1.004(0.317)
Non- Pork (non-chemically synthesized additives) 2.44+1.71 2.30£1.65 0.423(0.673)
chemically ~ Chicken meat (non-chemically synthesized additives) 2.35+1.59 2.37+1.53 -0.041(0.967)
synthesized ~ Egg - quail egg (non-chemically synthesized additives) 2.52+1.49 2.68+1.66 -0.529(0.598)
additives Dy products (non-chemically synthesized additives) 1.7341.50 1.5541.68 0.577(0.565)
Total 2.21+1.42 2.11£1.32 0.361(0.719)
Pork cutlet - hamberg steak - chicken (cooking from scratch) 1.21+0.65 0.85+0.69 2.762"(0.007)
(F;Z};k?r‘;;e;r(;:esi:g?p + salmon  steak 0.69+0.62 0.47+0.54 1.978(0.051)
anle())iIlc;tic Oiji - pickle - salted radish (cooking from scratch) 0.73+£0.92 0.45+0.53 1.978(0.051)
Fruit and vegetable juice (cooking from scratch) 0.81+0.94 0.454+0.62 2.406°(0.018)
Rice cake - breads (cooking from scratch) 0.81+£0.94 0.45+0.57 2.485"(0.015)
Total 0.85+0.69 0.53+0.44 2.8977(0.005)
Total 1.88+0.84 1.5140.65 2.547°(0.012)
Mean+S.D.

p<0.05, “p<0.01, “p<0.001.
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Table 7. Correlation among the factors of the problems
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F9 b AT & EA-C dsiME st A
7HErE A Uit ERLF L U, B, ERe
O T Ao ABBAE Hlow v FA, F59
thopAd 3}, <Z AL <ZE O] thopA wl Ao ANIAE B
Aok W THA R g AHEATE Qe € 4 At
& GAE Stug} AFH| @717 5k AF AR Al 24
Aol HIX e G A7) 919 AL (MANOVA)
= AAIRE Z3K(Table 8) St gof W 5fit A% AME Al &
AL E2] chepgolA] R4l HolS Tl 4

when using the 5 hazard free food

Price Supply Tastes Quality Variety of items
Price 1
Supply 0.427" 1
Tastes 0.088 0.431" 1
Quality 0.295™ 0.623" 0.472" 1
Variety of items 0.217" 0.600™ 0.381" 0.504" 1

“p<0.01.

Table 8. Problems when using the 5 hazard free food by dietitian’s general characteristics

Independent Wilk’s F-value ) Dependent variable F-value ) Post hoc
variable Lamda (p) e P (») L tests"
. 1.297
Price (0278) 0.025
1.271
Problems Supply 0.285) 0.024
when
Type of work 1.083 . 1.565
place 0899 (0377) 0.052 Using Tastes (0.214) 0.029
SHF
. 1.121
food Quality 0330) 0.021
. . 4.196" Elementary,
Variety of items (0.018) 0.075 middle>high
. 0.998
Price (0.320) 0.010
1.115
Problems Supply (0293) 0.011
when
Cost of food 0.764 . 0.303
ingredients 0.963 (0578) 0.037 [;it}l:g Tastes (0.583) 0.003
food . 0.660
Quality (0418) 0.006
. . 0.775
Variety of items 0381) 0.007

D Post hoc test: Tukey test.
*p<0.05.
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Table 9. Problems when using 5 hazard free food by type of workplace
School type
Item
Elementary (n=32) Middle (n=32) High (n=44) F-value (p)

Price is expensive 4.25+0.72 4.31+0.74 4.07+£0.90 0.967(0.384)
Supply is not Smooth 3.97+0.90 4.06+0.91 3.68+0.91 1.851(0.162)
Tastes is bad 2.72+1.09 3.03+1.18 2.57+1.00 1.725(0.183)
Quality is not constant 3.41£1.01 3.44+0.95 3.07+1.00 1.681(0.191)
The items are not diverse 4.130.75°) 4.09+0.78° 3.61+0.72° 5.7507°(0.004)

Total 3.69+0.71 3.7940.66" 3.40:0.60 3.7117(0.028)
Mean+S.D.
Y Post hoc test: Scheffe test.
*p<0.05, “p<0.01.
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