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Studies on the Knowledge, Attitudes, and Behavior of Mothers Toward
Food Hygiene and Safety of School Food-Service Programs — Part 1

Jong-Gyu Kim
Department of Public Health, Keimyung University, Daegu 704-701, Korea

ABSTRACT - This study was performed to investigate knowledge, attitudes and related behavior on the food
hygiene and safety management of school food-service programs among mothers and to find factors affecting their
knowledge, attitudes and behavior. A self-administered questionnaire was offered to a random sample of 301 mothers
who have children attending elementary schools in one region of Korea. The survey was carried out over a two-
month period (April-May, 2001). They had lower behavior scores compared to the scores of knowledge and attitudes
(p<0.05). The micro levels of the knowledge, attitudes and behavior scores also showed the same tendency. Logistic
regression analysis showed that mothers' education level affected their knowledge and attitudes, while the
participating activity in school food-service programs affected their behavior the most frequently. Pearson's
correlation analysis confirmed that the knowledge and attitude scores were significantly correlated (r=0.61404,
Pp<0.001). The results indicate that the knowledge and attitude levels of mothers regarding the food hygiene and
safety of school food-service programs were good, however, their behavior levels were not satisfactory. The findings
highlight the importance of participating programs in school food-service programs to close gaps between the
behavior and knowledge or attitudes of mothers and to improve their behavior levels.
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Table 1. Social and demographic characteristics of the study
population

Characteristic Frequency %
(number)
Age, years
<30 0 0
30-39 124 428
40-49 163 56.2
=350 3 1.0
Education, years
<6 5 1.7
<9 33 11.7
<12 197 69.9
=16 10 3.6
Graduate level 27 13.1
Work activity/Job
Housewife 73 26.5
Private ownership 50 18.2
Farming 13 4.7
Technical 42 153
Office worker, lower managerial 66 24.0
Professional and managerial 21 7.6
Others 10 3.6
Monthly income, million won
0 10 3.6
<} 41 14.6
<2 142 50.5
<3 60 213
<4 16 5.7
=4 12 43
Participating activity in school
food-service programs
Yes 99 343
No 190 65.7
Level of living
Upper 8 2.7
Middle 227 77.0
Lower 60 203
Family type
Larger family 36 12.0
Small family 260 86.3
Others 5 1.7
Housing type
Single house 0 23.3
Multi-house 9 3.0
Apartment complex 202 67.1
Others 20 6.6
No. of children
1 28 9.1
2 212 68.8
3 1 19.8
4 4 1.3
=5 3 1.0

Table 2. Knowledge, attitude, and behavior levels of respondents

Score (meantS.D.)

Category of statement

Knowledge Attitudes Behavior

Food safety and protection 4324046 4.40£0.51 2.92+0.66
Personal hygiene of employee 4.58+0.50  4.53+0.47 3.06+0.72
Maintenance of facilities, 4574047 4.1120.54 2.73+0.85

equipment and utensils

Waste management 4.49+0.48 4.40+0.46 3.15+0.70
Record keeping 4.34+0.78 4.20+0.81 1.81+0.82
Total 4.48:0.64" 4.34+0.77°2.89+0.72°

Means with the same superscript letter in a low 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 hygiene Maintenance of Waste Record Total
and protection  of employees  facilities, equip. & uten management keeping o

Age, years

<30 - - - - - -

30-39 4.3240.44 4.60+0.46 4.58+0.46 449046 4.33+0.78 4.46+0.39

40-49 4.30+0.48 4.55+0.54 4.58+0.49 4.48+0.51 4.34+0.78 4.45+0.44

=50 4.42+0.38 5.00+0.01 4.92+0.14 4.75£0.43 5.00+0.01 4.82+0.13
p-value 0.6088 0.5297 0.3343 0.4790 0.6785 0.4488
Education, years

<6 4.13+0.47 4.46+0.63 4.43+0.57 4.36x0.53 421078 4.32+0.49

<9 4.314£0.45 4.57+0.47 4.60+0.46 446047 433079 4.45+0.40

<12 4.2340.56 4.47+0.45 4.65+0.46 4.55+£0.54 4.20£0.92 442+037

<16 4.42+0.46 4.68+0.52 4.66+0.43 4.58+0.45 4.51+0.69 4.57+0.38

Graduate level 4.45+0.37 4.80+0.45 4.70+0.33 4.85£0.22 4.60+0.55 4.68+0.24
p-value 0.1184 0.5910 0.6321 0.6913 0.2456 0.6764
Work activity/Job

Housewife 4.30+0.47 4.59+0.44 4.58+047 449+048 4414073 4.48+0.39

Private ownership 4.19+0.48 4.43+0.58 4.49+0.51 435051 4.04+0.83 4.30+0.44

Farming 4.33+0.36 4.59+0.53 4.67+0.41 4.63£045 4.15+0.07 4.46+0.44

Technical 4.41£0.47 4.76+0.36 4.71£0.33 4594040 4.55+0.67 4.61+0.33

Office worker, lower managerial 4.32+0.46 4.61+0.46 4.61+0.45 4444045 4.32+0.75 4.46+0.39

Professional and managerial 4.48+0.39 4.60+0.52 4.64+0.48 4.67£039 4.38+0.97 4.55+0.39

Others 4.45+0.69 4.50+0.97 4.55+0.86 435+0.84 4.70+0.67 4.51+0.75
p-value 0.0845 0.0243* 0.1563 0.0224*  0.0098**  0.0022**
Monthly income, million won

0 4231045 4.60+0.44 4.63+0.41 4.60+036 4.40:0.84 4.49+037

<1 4.28+0.42 4.53+0.46 4.49+0.50 4454048 4.32+£0.82 4.41+042

<2 4.32+0.46 4.60=0.50 4.624+0.46 4511049 4.38+0.70 4.49+042

<3 4.25+0.47 4.51+0.49 4.50+0.49 4424046 4.27+0.78 4.39+0.35

<4 4.30+0.51 4.60+0.52 4.62+0.42 4474042 4.25+0.86 4.45£045

<4 4.38+0.47 4.78+0.38 4.67+0.43 4541046 4.00=1.21 447044
p-value 0.9839 0.4929 0.4310 0.6384 0.6055 0.7061
Participating activity in school

food-service programs

Yes 4.30+0.44 4.55+0.47 4.61+0.45 454046 4.31+0.74 4.46+0.39
No 4.33+0.48 4.61+0.52 4.58+0.49 447049 4.34+081 4.47£0.43

p-value 0.3831 0.2007 0.8500 0.4048 0.5856 0.6220
Level of living

Upper 431044 4.53+0.58 4.57+0.49 4.54+048 443059 448+041

Middle 4.3240.47 4.59+0.49 4.60+0.47 4.48+£047 432+0.83 446041

Lower 4.28+0.51 4.71£0.45 4.43+0.56 428+0.65 4.29+0.76 4.39+0.53
p-value 0.8642 0.9637 0.3394 0.2020 0.7412 0.5651
Family type

Larger family 4.35+0.48 4.58+0.44 4.61+£0.48 447052 4.19+0.86 4.44+0.43

Small family 4324045 4.60+0.49 4.60+0.46 450046 4.36x0.77 4.47+0.40

Others 4.30+0.69 4.40+0.34 4.30+1.05 4404095 4.80+0.45 4.44+0.87
p-value 0.2585 0.5848 0.6757 0.4260 0.0840 0.3193
Housing type

Single house 4.29+0.45 4.56+0.45 4.58+0.47 4.50=0.48 4.23+0.75 4.43£0.40

Multi-house 4.14+0.40 4.4410.44 4.3940.53 436055 4.22+0.44 4311037

Apartment complex 4.35+0.45 4.60+0.50 4.61£0.45 4494046 4.39+0.79 4.49+0.40

Others 4.1420.55 4.48+0.73 4.43+0.68 4.40+0.67 4.35+0.81 4.36+0.60
p-value 0.3324 0.8320 0.4883 0.7477 0.7683 0.5190
No. of children

1 4.37+0.48 4.61+0.55 4.58+0.52 457051 4.30+0.72 4.49+0.49

2 4.31+0.46 4.58+0.52 4.60+0.48 4514048 4.33+0.79 447041

3 4.27+0.44 4.61:0.44 4.560.47 4434047 4.28+0.78 4.43+0.38

4 4.38+0.60 4.42+0.50 4.38+0.48 4.25+0.54 4.25+0.50 4.33+0.48

=5 4.25+0.43 4.3340.58 4.3340.58 433+0.57 4.3340.57 4.3240.55
p-value 0.7360 0.7314 0.8088 0.8320 0.7217 0.8651

*: p<0.05,%*: p<0.01
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Table 4. Attitude level of respondents by social and demographic characteristics

Score of knowledge (mean£S.D.)

Characteristic

Food safety  Personal hygiene Maintenance of Waste Record T
; e . . otal
and protection  of employees  facilities, equip. & uten. management keeping

Age, years

<30 - - - - - -

30-39 4.44+0.42 4.49+0.45 4.10£0.56 4.37+£0.45 4.15+0.81  4.3120.39

40-49 4.37+0.57 4.52+0.50 4.13+£0.52 4.40+0.48 424+0.75  4.33£0.40

=50 4.3340.52 5.00+0.01 4.33+0.29 4.50+0.25 5.00+0.01  4.63+0.12
p-value 0.8823 0.4957 0.7129 0.3099 0.5162 0.4973
Education, years

<6 4.08+0.57 4.34+0.57 3.81+0.51 4.27+0.53 4.09£0.77  4.12+0.38

<9 4.41+0.49 4.53+£0.47 4.09+0.53 438+0.47 4.15+0.81  4.31£0.39

<12 4.40+0.47 4.47+0.48 4.18+0.46 4.38+0.50 4.20£0.92 432043

=16 4.57£0.45 4.62+0.46 4.37+0.48 4.45+0.46 438+0.76  4.48+0.44

Graduate level 4.75+£0.35 4.67£0.47 4.75+0.35 4.63+0.53 5.00+0.01  4.76x0.34
p-value 0.0218* 0.7585 0.0499* 0.8607 0.3581 0.0495*
Work activity/Job

Housewife 4.39+0.47 4.47+0.50 4.10+£0.55 4.36+0.42 4.03£0.78  4.27+0.38

Private ownership 4.36:+0.60 4.51+0.52 4.10+0.52 4.31£0.51 4.08+0.89  4.27+0.43

Farming 4.46+0.42 4.62+0.35 4.11+0.54 4.42+0.39 3.85+¢1.21 4.29+0.48

Technical 4.41+0.49 4.63+0.42 4.20+0.54 4.45+0.38 426+0.89  4.39+0.36

Office worker, lower managerial ~ 4.39+0.52 4.50£0.44 4.19+0.48 4.46+0.42 42940.74  4.37+0.37

Professional and managerial 4.62+0.35 4.600.40 4.2440.57 4.46+0.53 4.43+0.68  4.47+£0.42

Others 4.18+0.60 4.50+0.71 3.90+0.50 4.25+0.85 4.50£0.71  4.26:0.61
p-value 0.3056 0.1170 0.2588 0.0738 0.1135 0.1129
Monthly income, million won

0 4.45+0.51 4.47+0.53 4.08+0.37 4.28+0.45 4.10£0.57 427028

<1 4.3240.52 4.50+0.40 3.96+0.56 4.35+£0.45 4254078  4.23+0.37

<2 4.38+0.53 4.54£0.48 4.15+0.51 4.44+0.45 4.22+0.81  4.35+0.40

<3 4.444+0.48 4.50+0.50 4.08+0.56 4.32+0.40 429+0.77  4.32+0.39

<4 4.30+£0.43 4.56+0.49 4.16+0.50 4231042 3.75£0.86  4.20+0.31

=4 4.56+0.52 4.42+0.52 4.31+0.65 4.48+0.45 4.00£0.95  4.36:0.52
p-value 0.9381 0.8312 0.4989 0.3015 0.1330 0.6940
Participating activity in school

food-service programs

Yes 4.43+0.48 4.52+0.47 4.05+0.62 4.3940.41 4114086  4.30+0.39
No . 4.38£0.53 4.52+0.48 4.15£0.50 4.40+0.48 4.24+0.80  4.34+0.40

p-value 0.6975 0.6020 0.1869 0.6963 0.0669 0.2294
Level of living

Upper 4.62+0.50 4.63+0.52 4.03+0.74 4.50+0.44 4631052  4.48+0.48

Middle 4.39+0.49 4.51+0.47 4.13+0.53 4.39+0.44 4.19+0.81  4.32+£0.39

Lower 4.38+0.57 4.57+0.48 4.03+0.56 4.38+0.52 4.10£0.82  4.29+042
p-value 0.7800 0.7064 0.3942 0.9527 0.2240 0.8306
Family type

Larger family 4.3240.50 4.57+0.48 3.99+0.66 4.43+0.46 4.03+1.03  4.27+0.42

Small family 4.42+0.50 4.53+0.47 4.13£0.52 4.40+0.44 422+0.78  4.34+0.39

Others 4.00+0.79 4.27+0.79 4.30+0.55 3.95+1.02 420+0.84  4.14+0.71
p-value 0.1263 0.5941 0.2427 0.9416 0.3344 0.6561
Housing type

Single house 4.32+0.49 4.49+0.46 4.00+0.60 4324043 4.04+0.92  4.23x0.39

Multi-house 4.36+0.36 4.59+0.43 3.78+0.54 4.332+0.41 4.44+0.53  4.30+0.37

Apartment complex 4.4440.51 4.53+0.47 4.1840.50 4.42+0.44 4224079  4.36+0.39

Others 4.314£0.54 4.53£0.56 4.00£0.55 4.36+0.68 435+0.59  4.31x0.45
p-value 0.6840 0.8004 0.1385 0.7830 0.4467 0.4961
No. of children

1 4.39+0.57 4.52+047 4.18+0.60 4524047 4224075  4.37+0.42

2 4.4240.48 4.53£0.48 4.13+0.54 4394047 425+0.80  4.34+041

3 4.33+0.44 4.50+0.47 4.02+0.54 4.36+0.42 3.98+0.85  4.24+0.38

4 4.31+£047 4.50+:0.43 4.06+0.47 4.4440.43 4754050  4.41+0.40

=5 4.1740.29 4.33+0.58 4.17+£0.29 4.1740.29 4.33+0.58  4.23+0.40
p-value 0.5502 0.5995 0.4401 0.8222 0.0137* 0.0988
*: p<0.05
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Table 5. Behavior level of respondents by social and demographic characteristics
Score of knowledge (mean+S.D.)
Characteristic Food safety  Personal hygiene Maintenance of Waste Record Total
and protection  of employees facilities, equip. & uten. management keeping ot
Age, years
<30 - - - - - -
30-39 2.89+0.69 3.1240.66 2.77+0.85 3.21+0.63 1.88+0.84  2.78+0.52
40-49 2.97+0.62 3.02+£0.75 2.76+0.82 3.12+0.75 1.77£0.82  2.75+0.62
=50 2.83+0.29 2.56+0.51 2.00+0.01 2.58+0.29 1.00£0.01  2.1920.15
p-value 0.9052 0.6153 0.6348 0.3621 0.2858 0.4772
Education, years
<6 2.8440.79 3.03+0.75 2.7540.85 3.09+0.78 1.85+0.87  2.71+0.59
<9 2.92+0.62 3.08+0.70 2.73+0.80 3.17+0.68 1.77¢0.77  2.73+0.50
=12 3.00+0.60 2.8740.61 2.55+0.78 3.18+0.75 1.90+0.57  2.70+0.55
<16 3.04+0.49 3.03+0.75 2.82£0.91 2.95+0.60 1.84£1.01  2.73+0.48
Graduate level 2.88+0.88 2.67+0.47 2.13+0.95 2.63+0.18 1.50+£0.71  2.36+0.69
p-value 0.3136 0.7868 0.5005 0.8584 0.4941 0.6585
Work activity/Job
Housewife 3.07+0.65 3.21+0.66 2.7240.91 3.2540.58 1.7440.73  2.80+0.51
Private ownership 2.79+0.62 2.8440.68 2.74+0.72 3.04+0.73 1.88+0.75  2.66x047
Farming 3.02+0.64 3.13+0.73 2.37+0.66 3.12+0.78 1.54£0.66  2.63+0.51
Technical 2.99+0.77 3.1820.76 2.92+0.85 3.28+0.71 1.98£1.13  2.87+0.64
Office worker, lower managerial  2.91+0.60 3.00+0.73 2.76+0.87 3.20+0.75 1.83+0.83  2.79+0.73
Professional and managerial 2.90+0.53 3.19+0.69 2.68+0.79 2.98+0.53 1.90£091  2.73+0.46
Others 2.65+0.71 2.77+0.75 2.69+0.56 2.90+0.56 1.60+0.52  2.52+0.37
p-value 0.1902 0.1469 0.3562 0.5412 0.2212 0.2734
Monthly income, million won
0 3.05£0.56 2.77+0.63 2.38+0.68 3.23+0.32 1.80+0.79  2.65£0.47
<1 2.7140.82 2.960.86 2.7940.79 2.98+0.78 1.88£0.94  2.66+0.63
<2 2.994+0.58 3.13+0.69 2.77+0.84 3.18+0.66 1.81+0.84  2.7840.48
<3 2.99+0.57 3.09+0.62 2.73+0.74 3.20+0.69 1.82£0.79  2.82+0.69
<4 2.72+0.87 3.02+0.84 2.88+0.10 2.97+0.94 1.94+0.93  2.70+0.79
<4 3.08+0.82 2.93+0.86 2.54+0.52 3.19+0.81 1.75¢0.97  2.70=0.57
p-value 0.0109* 0.4686 0.6559 0.3188 0.4150 0.3070
Participating activity in school
food-service programs
Yes 3.0610.65 3.3240.69 2.96+0.89 3.26+0.73 1.86£0.81  2.89+0.53
No 2.87+0.64 2.9440.70 2.68+0.79 3.09+0.65 1.7940.84  2.69+0.58
p-value 0.0533 0.0001 *** 0.0717 0.0433* 0.4541 0.0036%*
Level of living
Upper 2.63+0.64 2.5440.86 2.70+0.57 3.22+1.03 1.86£0.69  2.62+0.56
Middle 2.9340.64 3.10=0.68 2.73+0.85 3.19+0.69 1.84+0.86  2.76+0.53
Lower 2.97+0.70 3.06+0.79 2.91+0.87 3.09+£0.72 1.75£0.80  2.8140.75
p-value 0.1449 0.2458 0.7002 0.5353 0.8729 0.5473
Family type
Larger family 2.8540.70 2.98+0.76 2.97£0.95 3.12+0.65 1.67=0.59  2.71£0.54
Small family 2.95+0.65 3.09+0.71 2.74+0.83 3.17£0.71 1.84£0.87  2.77+0.58
Others 2.70+0.48 2.60+0.37 2.35+0.88 2.70£0.67 1.60+0.55  2.39+0.40
p-value 0.3220 0.5265 0.0509 0.8401 0.3606 0.2381
Housing type
Single house 2.9240.72 3.21+0.76 2.88+0.90 3.2740.77 1.94+0.87  2.8440.62
Multi-house 2.9240.54 3.07+0.76 2.97+0.65 3.11+0.88 2.00+0.92  2.81+0.69
Apartment complex 2.95+0.62 3.05+0.65 2.71+0.84 3.15+0.65 1.78+0.78  2.74+0.54
Others 2.83£0..86 2.93+1.03 2.79+0.78 2.99+0.83 1.90£0.92  2.69+0.69
p-value 0.0886 0.3137 0.5847 0.5282 0.3030 0.2439
No. of children
1 3.11+0.76 2.96+0.78 2.79+0.78 3.4240.76 2.04£0.92  2.8640.64
2 2.92+0.59 3.09+£0.71 2.7340.84 3.12+0.68 1.77£0.79  2.74+0.56
3 2.93£0.71 3.0110.67 2.75+0.92 3.08+0.65 1.70£0.72  2.69+0.54
4 3.00+0.68 3.8440.33 3.19+1.09 3.63+0.97 2.25+1.26  3.18+0.71
=5 2.00+0.87 2.00+0.58 1.83+£0.14 1.7540.43 1.6740.58  1.85+0.29
p-value 0.1275 0.0055** 0.2183 0.0015%* 0.6495 0.0091**

*: p<0.05, **: p<0.01, ***: p<0.001
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Table 6. Results of the logistic regression analysis: about knowledge according to social and demographic characteristics

Statement of knowledge”

Characteristic
6 7 8 9 10 11 12 13 14 15 16

—
N
(V8]
S~
W

Age

Education v v v

Work activity/Job v v

Monthly income

Participating activity in school food-service programs

Level of living v

Family type

Housing type Y v
No. of children v

v: significant at p<0.05

DDescription 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 of employees (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 10 11 12 13 14 15 16

Age

Education v v v v v v v
Work activity/Job v
Monthly income v

Participating activity in school food-service programs v

Level of living

Family type \Y %

Housing type v

No. of children v A

YDescription of statements 1-16 is the same as in the footnote of Table 6.
v: significant at p<0.05

Table 8. Results of the logistic regression analysis: about behavior according to social and demographic characteristics
)

Statement of behavior

Characteristic
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Age v v
Education \ v
Work activity/Job
Monthly income v v
Participating activity in school food-service programs v v v v Y
Level of living
Family type
Housing type v vV v v %

No. of children

UDescription of statements 1-16 is the same as in the footnote of Table 6.
v: significant at p<0.05
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Table 9. Correlation coefficients among the levels of knowledge,
attitudes and behavior of respondents

Correlation coefficient (y)

Category of statement - -
Knowledge Attitudes Behavior

Food safety and protection

Knowledge 1.00000

Attitudes 0.46028*** 1.00000

Behavior 0.16549**  0.13511*  1.00000
Personal hygiene of employee

Knowledge 1.00000

Attitudes 0.41589*** 1.00000

Behavior 0.11625*  0.06433  1.00000
Maintenance of facilities,

equipment & utensils

Knowledge 1,00000

Attitudes 0.43584*** 1.00000

Behavior 0.13246*  0.02985  1.00000
‘Waste management

Knowledge 1.00000

Attitudes 0.55626*** 1.00000

Behavior 0.06438 0.09743  1.00000
Record keeping

Knowledge 1.00000

Attitudes 0.32063*** 1.00000

Behavior 0.06923 0.01647  1.00000
Total

Knowledge 1.00000

Attitudes 0.61404*** 1.00000

Behavior 0.11633 0.06065  1.00000

*: p<0.05, **: p<0.01, ***: p<0.001
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