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ABSTRACT

The purpose of the present study was to assess food hygiene and safety knowledge, attitudes, and practices of food-
service personnel in school food-service programs and to find factors affecting their knowledge, attitudes, and practices.
A self-administered questionnaire was offered to a random sample of 40 kitchen employees in elementary schools in
one region of Korea, with 37 completing the survey, a response rate of 92.5%. The survey was carried out over a two-
month period (April-May, 2001). Knowledge score of the employees was high with a mean/standard deviation of 4.75/
0.32 on a 5.0-point scale. They had significantly lower attitude score (4.56 + 0.33) and practice score (4.55 + 0.45) com-
pared to the score of knowledge (p<0.05). Logistic regression analysis showed that (1) the employees' education level
and work experience in school food-service programs affected their knowledge, (2) age, level of living, monthly income,
and housing type affected their attitudes, and (3) monthly income, level of living, housing type, and work experience
in school food-service programs affected their practices. Pearson's correlation analysis confirmed that the knowledge and
attitude scores were significantly correlated (r=0.598, p<0.001). The results indicate that the knowledge, attitude, and
practice levels of the employees regarding the food hygiene and safety were better than expected, however, the results
suggest a need for the adoption of approaches which take account of socio-economic and environmental influences on
behavior to improve and maintain their practice level. The food-handling practices of school food-service employees
need to be monitored routinely in order to ensure that safe food is served to our school children.
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Table 1. Social and demographic characteristics of the study

population
Characteristic Frequency %
(number)
Age, years
<30 0 0.0
30-39 19 63.3
40-49 11 36.7
=50 0 0.0
Education, years
<6 1 3.0
<9 6 18.2
<12 26 78.8
<16 0 0.0
Monthly income, million won
0 0 0.0
<1 17 54.8
<2 7 22.6
<3 6 19.4
<4 1 32
=4 0 0.0
Level of living
Upper 0 0.0
Middle 10 30.3
Lower 23 69.7
Family type
Larger family 1 29
Small family 31 91.2
Others 2 5.9
Housing type
Single house 14 40.0
Multi-house 0 0.0
Apartment complex 20 571
Others 1 29
Work experience in school
food-service programs, years
1 25 71.4
2 6 17.1
3 0 0.0
4 0 0.0
5 0 0.0
=5 4 11.5

Table 2. Knowledge, attitude, and practice levels

Ao, R A4, Bz 2 A3 AEdE ¢
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< 33
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Category of statement

Score (mean +S.D.)

Knowledge Attitudes Practices
Food safety and protection 4.66 + 0.44° 4.63+0.37* 4.18 +0.62°
Personal hygiene 4.79 £ 0.39° 473 £042° 4.89 £ 0.65°
Maintenance of facilities, equipment and utensils 4.81 £0.34° 429 £ 047 4.63 £0.58"
Waste management 4.76 +0.41° 4.60+038 4774 £0.32
Record keeping 4.69 +0.57° 4.59 £0.59* 3.88+1.32"
Total 475 £0.32° 4.56 +£0.33" 4.55+0.45°

Means with the same superscript letter in a row are not significantly different (p<0.05).
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Table 3. Knowledge level of respondents by social and demographic characteristics

Score of knowledge (mean £S.D.)

Characteristic Food safety Personal Maintenance Waste Record
and hygiene of facilities, management keeping Total
protection equip. & uten
Age, years
<30 - - - - -
30-39 473040 4.66+047 4.76 £ 0.37 478039 468x058 4.74+0.36
40-49 4.54 £0.55 490 +0.30 4.90+0.30 4.70+0.51 454+068 4.74+0632
=50 - - - - - -
p-value 0.8611 0.1809 0.2402 0.1190 0.6675 0.2641
Education, years
<6 450+000 500000 5.00 + 0.00 350£0.00 4.50+0.00 4.50+0.00
<9 462+049  4.66x0.51 462 +049 4.66 +0.51 450+054 4.63+049
<12 473039 478040 4.84 £0.30 4.86 +0.31 468+062 480+0.28
<16 - - - - - -
p-value 0.2068 0.0161* 0.0114* 0.1488 0.9576 0.0335*
Monthly income, million won
0 - - - - - -
<1 4.69 045 4.74+043 4.80=0.34 4754046 458+071 474+034
<2 4.46 +0.61 471 +048 471048 4.57+0.47 457+053 4.60+044
<3 470+£0.24 5.00 £ 0.00 4.95+0.10 500£0.00 4.83+040 491+005
<4 5.00 + 0.00 5.00 £ 0.00 5.00 £ 0.00 5.00 £ 0.00 500000 5.00+0.00
>4 - - R . _ .
p-value 0.3188 0.4540 0.4707 0.5224 0.8410 0.3715
Level of living
Upper - - . - . -
Middle 4.83+021 4.88+0.33 494 +0.11 4.97 +0.08 500+0.00 491=x0.11
Lower 4.64 £047 4.75+041 476 +0.37 4.77+0.38 459+0.66 4.72+033
p-value 0.1185 0.1191 0.0397 0.0147 0.1539 0.1119
Family type
Larger family 500000 5.00£0.00 5.00 £ 0.00 4.50+0.00 5.00+£0.00 4.88+0.00
Small family 4.68 £0.42 4.78 +£0.39 4.79 £0.35 4.81 £0.37 4.63+061 476x0.34
Others 4.62%0.17 4.50+0.70 475 +0.35 425+1.06 500+£000 4.56+0.09
p-value 0.0953 0.3349 0.7040 0.3944 0.1819 0.3252
Housing type
Single house 467+049 490x0.27 491 +0.27 476+046 450x0.75 4.79+0.28
Multi-house - - - - - -
Apartment complex 467042 473+044 4.76 = 0.34 481£036 484+037 475+033
Others 400+0.00 4.00=x0.00 4.00 + 0.00 400£000 400x000 4.00+000
p-value 0.1116 0.0450* 0.0531 0.0641 0.2287 0.0478*
Work experience in school
food-service programs, years
<1 A 4.56 £0.49 4734043 4.76 + 0.39 4742039 475:044 470x0.37
<2 491012 483+040 4.83+0.20 500000 450+083 4.84+0.12
<3 - - - - - -
<4 - - - - - -
<5 - - - - - -
25 4.87+£0.25 5.00 £ 0.00 5.00 £ 0.00 4.62+0.75 450+1.00 4.87x023
p-value 0.0216* 0.0311* 0.1881 0.0641 0.6329 0.0229*
*: p<0.05.
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Table 4. Attitude level of respondents by social and demographic characteristics

Score of attitudes (mean + S.D.)

Characteristic Food safety Personal Mamtf?n.a.nce Waste Record
and hygiene of facilities, management keeping Total
protection equip. & uten
Age, years
<30 - - - - - -
30-39 4.65+040 4.61+051 428 +0.43 4512043 452x061 450x035
40-49 473 +£0.31 4.93+0.20 4.36 +0.40 479+026 463+0.67 4.69+024
=50 - - - - - -
p-value 0.4311 0.0898 0.0498 0.0272 0.5286 0.0309*
Education, years .
<6 433 +0.00 5.00 + 0.00 425+0.00 5.00+0.00 35.00+000 4.67+0.00
<9 4.70 £ 0.36 4.44 + 0.61 433+£0.58 437+0.58 4.66+051 4.47=x049
<12 471 +£035 4.80+0.37 432+ 050 466+033 456+065 4.60x030
<16 - - - - - -
p-value 0.7005 0.1398 0.3721 0.1674 0.7172 0.2027
Monthly income, million won
0 - - R R - -
<1 4.59 £ 0.58 4.74 + 041 4.14 £ 048 458+043 447x071 4.50+0.31
<2 4.60 £ 0.42 4.66 + 0.57 4.35+047 446+041 457053 452+041
<3 4.79 £ 0.40 4.72+0.44 4.58 +£0.46 479+029 483+040 4.72+031
<4 5.00 +0.00 5.00 £ 0.00 4.00+£0.00 475+0.00 5.00+0.00 4.69+0.00
>4 - - - - - -
p-value 0.7370 0.5612 0.4946 0.1446 0.9044 0.3017
Level of living
Upper - - - - - -
Middle 4.83+0.35 4.88 +0.33 447 +£0.50 480027 500x000 4.75+026
Lower 4.60 = 0.37 4.71 046 427+£048 451+042 439+065 450034
p-value 0.2619 0.2261 0.1112 0.0042%* 0.2560 0.0261*
Family type
Larger family 5.00 +0.00 5.00 £ 0.00 4.75 +£0.00 500+0.00 500+000 494000
Small family 4.66 +0.37 475+043 429 +0.49 460040 458+0.62 456+034
Others 4.54£0.29 4.66 + 047 4.50 +0.35 4.62+0.53 450+0.70 4.58+0.12
p-value 0.7822 0.9124 0.2231 0.1099 0.2670 0.2638
Housing type
Single house 474 +0.35 4.73+047 4,17 +0.37 457+043 4422075 452+0.33
Multi-house - - - - - -
Apartment complex 4.63 £0.36 4.81 £0.36 442 +0.52 467035 470+047 4.62+0.30
Others 4.00 £ 0.00 5.00 +0.00 5.00 £0.00 500+£000 400000 475+£000
p-value 0.5277 0.4466 0.0875 0.0566 04103 0.1003
Work experience in school
food-service programs, years
<1 4.65+0.38 476 £+ 0.42 4.35+0.54 461 £042 4.64+048 4.58+0.36
<2 4.62+0.34 4.50 £ 0.58 4.16 +0.30 437x0.13 433+081 439+0.19
<3 - - - - - -
<4 - - - - - -
<5 - - - - - -
=5 4.77£0.31 5.00 £ 0.00 4.18+0.12 481+0.12 450+1.00 4.66+020
p-value 09121 0.7943 0.8189 0.2133 0.8515 0.8467

*: p<0.05, **: p<0.01.

Korean Journal of Environmental Health, Vol. 30(2)



178

A= Table 3~Table 59+ 2ol ERbe] x4

G glo} R Aolg B SHE T

&

(p=0.0335), FA e (p=0.0478) & SuF2 FA} 2
(p=0.0229)°1%0c}. TF 5] BLF

Table 5. Practice level of respondents by social and demographic characteristics

2 )4 W4}

Score of practices (mean +S.D.)

Characteristic Food safety Personal Mamtefrfu.lce Waste Record
and hygiene of facilities, management keeping Total
protection equip. & uten
Age, years
<30 - - - - - -
30-39 432%0.57 5.00 £ 0.00 4824027 479+029 3.78x1.35 4.66+0.32
40-49 4.00 % 0.67 4.63+1.20 4.40+0.93 4.70 £0.38 4.00+1.26 4.40 £ 0.63
=50 - - - - - -
p-value 0.8254 0.9351 0.6644 0.9619 0.0628 0.7645
Education, years
<6 4.25%0.00 5.00 £ 0.00 425+0.00 500000 200x0.00 444=x0.00
<9 429071 5.00 +0.00 479029 477+0.19 3.66 = 1.21 4.62+0.34
<12 4.15 2 0.67 4.84 +0.80 4.63 +£0.67 477+033 404+1.33 4.55+0.52
<16 - - - - - ;
p-value 0.1913 0.9868 0.7164 0.6118 0.0348 0.2289
Monthly income, million won
0 - - . - - -
<1 4.06 +0.58 5.00 = 0.00 4.58 +0.38 470+ 0.36 3.47£1.37 4.50+0.34
<2 4.21£0.58 5.00 £ 0.00 4851028 4.64 +0.40 3.57 £ 1.61 458 £0.32
<3 420+ 1.05 433 +1.62 433+1.62 486+022 450+0.83 444 +£0.92
<4 4.75 2 0.00 5.00 = 0.00 5.00 £ 0.00 500000 4.00+0.00 4.88 £0.00
>4 - - - - - : -
p-value 0.5350 0.9768 0.9036 0.9530 0.0199 0.5065
Level of living
Upper - - - - - -
Middle 4.61%0.53 5.00 £ 0.00 4.88+0.13 493012 4.66+0.70 4.83+£0.20
Lower 4.09 £0.56 5.00 £ 0.00 4.68 £0.34 4.67+0.35 372+142 454+£0.33
p-value 0.1151 9685 0.2298 0.0289* 0.0008* 0.0244*
Family type
Larger family 425+ 0.00 5.00 + 0.00 4.75+0.00 5.00 + 0.00 5.00 = 0.00 475+ 0.00
Small family 4.17 £ 0.67 4.87+0.71 4.63£0.62 475+030 386+1.30 455+0.48
Others 437x0.17 5.00 £ 0.00 4.62£0.53 500000 350+2.12 4.66 =0.31
p-value 0.4255 0.9854 0.4575 0.0977 0.0514 0.1769
Housing type
Single house 4.01 £0.55 5.00£0.00 4.67+0.34 4.70+£0.33 350+ 1.40 451+0.31
Multi-house - - - - - -
Apartment complex 429+0.70 4.80+0.89 4.61 £0.73 477+032 421122 4.59 £0.55
Others 4.25+0.00 5.00 = 0.00 5.00 £ 0.00 500+0.00 4.00+0.00 475 +0.00
p-value 0.0600 0.9562 0.6316 0.3518 0.0039** 0.0835*
Work experience in school
food-service programs, years
<1 4.23 £0.67 4.84 +0.80 4.63 £0.68 471+037 408+1.34 4.56 £0.52
<2 391 +£0.56 5.00 £0.00 470024 4.73+0.16 333+1.36 4.48 +0.28
<3 - - - - - -
<4 - - - - - -
<5 - - - - - -
=35 4.12+043 5.00 =045 4.50 £ 0.45 4.87+0.14 3.50+1.29 4.55+0.27
p-value 0.8874 0.9550 0.9152 0.1700 0.8264 0.8774

*: p<0.05, **: p<0.01.
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Table 6. Results of the logistic regression analysis: about knowledge according to social and demographic characteristics

Statement of knowledge"

Characteristic

7 8 9 10 11 12 13 14 15 16

Age

Education

Monthly income

Level of living

Family type

Housing type

Work experience in school *
food-service programs

% sk

*: significant at p<0.05, **: p<0.01.

YDescription of statements: 1-4: Food safety and protection (1. Freshness and safety, 2. First-in & first-out, 3. Cross-
contamination, 4. Time/temperature control), 5-7: Personal hygiene (5. Hands, 6. Clothing and apparel, 7. Personal habits),
8-11: Maintenance of facilities, equipment and utensils (8. Cleaning, 9. Sanitizing, 10. Lighting, 11. Ventilation), 12-15: Waste
management (12. Recycling, 13. Reduction, 14. Garbage disposal, 15. Insect and rodent control), 16: Record keeping.

Table 7. Results of the logistic regression analysis: about attitudes according to social and demographic characteristics

Statement of attitudes”

Characteristic
1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16

Age *
Education
Monthly income * *
Level of living *
Family type
Housing type *

Work experience in school
food-service programs

"Description of statements 1-16 is the same as in the footnote of Table 6.
*: significant at p<0.05.
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Table 8. Results of the logistic regression analysis: about practices according to social and demographic characteristics

Statement of practices”

Characteristic
1 2 3 4 5 7 8 9 10 11 12 13 14 15 16

Age
Education
Monthly income *k
Level of living *
Family type
Housing type * * *

*

Work experience in school
food-service programs

*3%

YDescription of statements 1-16 is the same as in the footnote of Table 6.

*: significant at p<0.05, **: p<0.01.
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Table 9. Correlation coefficients among the levels of knowledge,
attitudes and practices of respondents

Correlation coefficient (7y)

Category of statement - -
Knowledge Attitudes Practices

Food safety and protection

Knowledge 1.000

Attitudes 0.402%* 1.000

Practice 0.062 0.135 1.000
Personal hygiene

Knowledge 1.000

Attitudes 0.460** 1.000

Practice 0.088 0.163 1.000
Maintenance of facilities,

equipment & utensils

Knowledge 1.000

Attitudes 0.407** 1.000

Practice 0.129 0.048 1.000
Waste management

Knowledge 1.000

Attitudes 0.345%* 1.000

Practice 0.042 0.224 1.000
Record keeping

Knowledge 1.000

Attitudes 0.722%**  1.000

Practice 0.365* 0.160 1.000
Total

Knowledge 1.000

Attitudes 0.598***  1.000

Practice 0.013- 0.234 1.000

% p<0.05, ¥*: p<0.01, ***: p<0.001.

w7} 9Jskd RN Y8 A3E Table 99 7
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