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A Research on the Education, Knowledge and Management levels
about Sanitation at Window Bakery in the Metropolitan Area
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Abstract

The purpose of this study is to investigate window bakery employees' knowledge levels and performance
in food sanitation. The questionnaire consists of education, knowledge and management levels for food
sanitation. A total of 300 copies of questionnaire were distributed to window bakery employees, and 295
copies were used for the study among them. In the knowledge analysis of food sanitation, it had the highest
percentage of correct answers for 'Clip fingemails short and do not use nail polish,' but the lowest rank for
'Foodbome disease breaks out mainly in summer time.' In sanitary management performance, 'Clip fingemails
short and do not use nail polish'(4.67) and 'Wash hands after using toilet'(4.67) items showed high scores,
but 'Have and use hand washer'(3.12) showed the lowest score as a result of knowledge analysis. The sanitary
knowledge by job title showed that the scores of general managers were generally lower than those of others.
The employees who had working duration less than 1 year had a high score in sanitary knowledge levels.
The more the education of sanitation, the better the knowledge of sanitation. In sanitary management
performance levels, the scores were high in personal hygiene, ingredients & preparation hygiene, facility &
workplace hygiene in order. The scores of sanitary management performance levels were low for the
employees who had less than 1 year working duration. The employees who had no sanitary training showed
the low knowledge and sanitary management practice levels(p<0.05 ). The analysis of each question about
sanitary management performance levels by age, job titles, frequency of sanitary education, and checklists
revealed that the employees who had no sanitary training or no checklist showed the low sanitary management
performance levels overall.

Key words: food sanitation, sanitation management practice, sanitation knowledge, personal hygiene,
window bakery sanitation, education of sanitation
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{Table 1> General characteristics of the respondents
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Group N %
Male 134 454
d
Gender Female 161 54.6
20~29 88 29.8
Ave 30~39 93 31.5
& 40~49 82 278
over 50 32 10.8
General manager(or CEO) 134 454
. Manager 28 9.5
b titl
Job title Employee 20 6.8
Intern(Arbeit) 113 38.3
> 1 year 113 383
. 1~3 years 31 10.5
Durat; f di
uration: of: duty 3~5 years 24 8.1
Longer than 5 years 127 43.1
Total 295 100.0
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{Table 2> Food sanitary training experience
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Group N %

More than 1 time per day 10 34

1~3 times per week 46 15.6

Frequency of food sanitary training 1~3 times per month 46 15.6
Less than 3 times per year 154 522

Not trained 39 13.2

Meeting 153 51.9

. .. Paper 44 14.9

Method of sanitary training Oral 73 247
No answer 25 8.5

about 3 hour 142 48.1

Time of sanitary training about 1. hour b 146
<30 minute 37 12.5

Not regular 73 24.7

. Yes 121 41.0
Checklist No 174 50.0
. Yes 245 83.1

Need education about HACCP No 50 169
Bakery's self-training 108 36.6

Safety training program Participation in branch training 122 414
Others 65 22.0

Total 295 100
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{Table 3> Food sanitary knowledge levels

Correct answers

Topics N %
Clip fingernails short and do not use nail polish 295 100.0

Restrict hair or wearing hat 294 99.7

Personal Wear a clean and pressed uniform and aprons 294 99.7
Hygiene Wash hands after using toilet 294 99.7
Possess a health card 263 89.2

No Smoking or eating in the kitchen 217 73.6

Keep work areas clean and uncluttered 290 98.3

After using a bread slicer, wash and keep it clean 280 94.9

Facility&  Clean the workplace based on the hygiene checklist 266 90.2
Workplace ~ Clean a ventilator regularly 261 88.5
Hygiene Keep insects and animals out 247 83.7
Check temperatures of refrigerators and freezers twice per day 245 83.1

Have and use hand washer 234 79.3

Use cleaned and sanitized equipment 293 99.3

After using a knife and a cutting board, keep them clean 289 98.0

Separate raw ingredients and final products 282 95.6

Boil dishcloth every day 274 92.9

Do not mix used ingredients and new ingredients 271 91.9

Ingredients & Mark expiration .dates when unwrappi.ng ingredients 270 915
Preparation Prepare foods with bandages or plastic gloves when hands were wounded 268 90.8
. Handle plates by the bottom or edge 262 88.8
Hygiene After opening canned goods, store them in other containers 259 87.8
Always keep a trash can closed 259 87.8

Use utensils such as tongs and spoons to handle foods 254 86.1

Mark "thawing" while thawing frozen food 244 82.7

Taste several foods using fingers or spoons reused 218 73.9

Foodborne disease breaks out mainly in summer time 200 67.8

99.7%2] AGEFS Bt HAZS AXsln £ 94.9%, ‘HAAAZDRE st Fgatb =
E 9= 89.2%010 L, AN 7P 902%2] AEES Bt v F. % 52 1
2 AFES B 5L oA Sy AT e AR7F ZosP = 83.7%, ‘WEAL

~
i
_O‘L

A FETHE 73.6%2 SEAMe] 41 WA & |
E} 53] gMe] FALe dd BAF QAR RE Ao

s

o]

A

1t

=

A

2]

A2 e, <EAEE
S AEFAE A0z B AIPTE A9z 2] FH ARERTEE 79.3%F B FHES Bt
F B AFREEEE dF e VT T AR B Az e = T P v AHE
o At a=AE Addths A Az 2 & H FES Fmrks AME § AFG] B
2] A7k e dufjshs dedl A FAE B3P R 98%0] AEES Hlom, <dAEH
FAAF 2 £ AL A AR or AABRE TR HAITPE 956%, HBFE
HAZ Ao ik o F 4] thd S 7lsle]  uld AevhE 92.9%, ‘2W Az} A Ase
of s}zITh A etk e 91.9%, ‘Age] £ AA Al

i

AR ADF A AF AQFE AR B U BAIPE 0L5%] FHES 1
A JESHE 083%0] Be JREL BPO ek 2ot HAE vl MRS e
o, A Feol it AHE T AIHSel HERTE  thi 88.8%, 2V FAE ¥ derhe

F



i

o
TE

87.8%°] HHES HA=tl, 27173(2009)A 7l
w2y el ze|Ale] FuF QAHEE]d) I =
FEFS WX e FoE Qe AERA Fu 9
AR S A A, AANY, A wE, AF
A wM 2 vebded % 94 A AE

d
N AFS T 4710 Hol AFThE 87.8%,
2oy A 55 AR
e 86.1%, ‘WEAF T Al dle T FAE
AEerhE 82.7%2 AHES HYr) &)
ARSI AR ol 549 Bhe Erh e B¢
T 73.9%°] HE HAHES B AES FFee
A2 ZAFLE 0] 7|2 A 0l AR 2]o] HE=F
Aoz et 7H v gJdEs 2 35
< HTEL ASHAT dojdrh 9 67.8%=
T A5 DA o] oS HIH E

A9 ARG oA A wE, 94 A4 94 Bl AR 155

4. ANDIZ| 28 HT

ZAPFE] 91492 423 P EE <Table 4>}
o] Pt 4142 HlwA =L 53 F=S U
Wtk olF 2 @Al A vyl 5& Ht
27) srerh et a3 A Fole £ A

cth e 4672 8R4 Fre} np R 2 7t

<Table 4> Sanitary management performance level by the subjects

Topics M+SD Rank
1 Restrict hair or wearing hat 4.18+1.081 13
2 Clip fingernails short and do not use nail polish 4.67+0.679 1
Personal 3 Wear a clean and pressed uniform and aprons 4.33+0.793 9
Hygiene 4 No Smoking or eating in the kitchen 4.41£0.996 7
5 Wash hands after using toilet 4.67+0.653 1
6 Possess a health card 4.35+1.241 10
7 Have and use hand washer 3.12+1.406 22
8 After using a bread slicer, wash and keep it clean 3.86+1.042 17
Facility & 9  Check temperatures of refrigerators and freezers twice per day 3.75+1.138 19
Workplace 10 Keep work areas clean and uncluttered 4.2940.798 12
Hygiene 11 Keep insects and animals out 4.01£1.105 15
12 Clean a ventilator regularly 3.7241.128 19
13 Clean the workplace based on the hygiene checklist 3.49+1.142 21
14 Mark expiration dates when unwrapping ingredients 4.16+0.989 14

15 Separate raw ingredients and final products
16 After opening canned goods, store them in other containers
Ingredients & 17 Use cleaned and sanitized equipment
Preparation 18 Prepare foods with bandage or plastic gloves when hands were wounded
Hygiene 19 Mark thawing while thawing frozen foods

20 Boil dishcloth every day

21 After using a knife and a cutting board, keep them clean

22 Keep the trash can always closed

4.45+0.827 4
4.31+0.890 11
4.4540.745 5

4.43+0.771 6
3.73+1.137 20
4.37+0.964 8

4.57+0.734 3
3.86+1.164 16

Total

4.14+0.162

Scale : A 5 point(1=not at all, 5=always)was used
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{Table 5> Food safety knowledge levels according to job titles, duration of duty, frequency of food safety

training experience

Food safety knowledge levels

Personal Facility& Ingredient.s &
N Hygiene Workplace Prepar'atlon Total
Hygiene Hygiene

General manager (or CEO) 134 | 5.4440.528") 58941375  11.5042.165°  22.83+3.465"
Manager 28 | 5.64+0.488"°  636+091"  12.61+1.911°  24.61+2.922°
Job title  Employee 20 | 5.60£0.598"  6.60+0.680  13.10+1.373"  25.30+2.536"
Intern(Part-time) 113 | 5.82+0467°  6.38+1.220°  13.20+£1.233"  25.41+3.241°

F value 116902 4392 20.080° 16.328"
<1 year 113 | 5.78+0.513"  6.33+1.242 13.02+1.420"  25.124+2.736"
Duration 1~3 years 31 5.6110.496": 6.48+0.851 13.03:&1.516: 25.120:&2.26{1
3~5 years 24 | 5.50+0.511 6.25+1.152  12.0442216°  23.79+3.41°
of duty | nger than 5 years 127 | 5.5040.532° 50441355 125449939  23.12+351°

F value 6.350° 2.741 11.980" 9.490"
> 1 time/day 10 5.60£0.516  6.70+0.949"  13.10£1.287°  25.40+1.838"
Frequency of 1~3 times/week 46 57440575  6.33+1.230°  13.00£1.461°  25.07+2.662°
food safety  1~3 times/month 46 57640431  6.35+1.120°  13.041£1.520°  25.15+2.658"
training <3 times/year 154 | 55740509  6.10+1.2721"  12.08+2.061a°  25.75+3.342%
experience _ not trained 39 549+0.644  5.9241458°  11.74+2.197°  23.1543.801°

F value 2341 1.349" 5.002" 4.048

Total 295

1) *® Values in the same column with different superscripts are significant different by Duncan's multiple range test (p<0.05).

2) "p<0.05
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{Table 6> Sanitary management performance levels according to job titles, duration of duty, frequency of food

safety training experience

Sanitary management performance levels by subject

Facility& Ingredients &
Personal .
N . Workplace Preparation Total
Hygiene . .
Hygiene Hygiene

General manager (or CEO) 134 | 4.47+0.543 3.90+0.705 4.37+0.595 4.25+0.529
Manager 28 | 4.48+0.441  3.87+0.830  4.33%0.607  4.23+0.580
Job title Employee 20 | 4.54+0.495  3.74+0.857  4.31+0.739  4.20+0.653
Intern(Part-time) 113 | 436+0.560  3.53+0.817  4.1040.646  4.00+0.594

F value 1.059 4941 3.142 4.189
<1 year 113 | 439+0.611 3.5440.855""  4.10£0.670°  4.01+0.624°
1~3 years 31 | 4510505  3.90+0.663"  4.45+0.637"  4.28+0.518"
Duration of duty 3~5 years 24 | 445+0519  3.82+0.802"  4.31+0.599"  4.19+0.597"
Longer than 5 years 127 | 44320554 3.88+0.716°  4.34+0.586™  4.23+0.524"

F value 0.485 4342 4.200" 3.617
> 1 time/day 10 | 4.60£0.594°  3.97+0.793"  4.48+0.615°  4.35+0.510°
1~3 times/week 46 | 4.53+0.415°  3.72+0.784°  4.39+0.478"  4.22+0.486"
Frequency of food . a N ab a
safety trainin 1~3 times/month 46 | 4.43+0.592°  3.76£0.770"  4.16+0.663"  4.11+0.594
Y NS 3 times/year 154 | 447+0.504° 3.86+0.750°  4.32+0.618"  4.2240.544°
expenience not trained 39 | 4.1320.728°  3.75£0.787°  3.93+0.733"  3.78£0.671°

F value 3.882° 4.642" 4302" 5321°

Total 205 | 4.43+0.488  3.75+1.176  4.26+0.830

1) *® Values in the same column with different superscripts are significantly different by Duncan's multiple range test (p<0.05).

2) * p<0.05
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{Table 7> Sanitary management performance levels according to age, job titles, frequency of food safety
training experience, and checklists about personal hygiene

Sanitary management performance levels by subject

N 1Y 2 3 4 5 6
4.66+0.641""

20~29 88 ) 4.67£0.656" 4.15£0.824° 43741065 4.60£0.670 3.70+1.547°
Ave 30~39 03 | 4.38+0.896" 4.69+0.551 4.35£0.670° 4.53£0.880° 4.76+0.519 4.42+1.164°
& 40~49 82 |3.74+1.303° 4.57+0.889" 4.43+0.889™ 4.45+0.932% 4.59+0.816 4.71+0.853™
over 50 32 [3.41£1.103° 4.84£0369° 4.47+0.718% 4.09+1.228° 4.78£0.420 4.97+0.177°

F value 1992772 1.280" 2344 1.594" 1.730 14769
General manager(or CEO) 134 |3.86£1.209° 4.65:0.758 4.40+0.832 437+1.001 4.68+0.678 4.84+0.578"
Manager 28 13.93£0.979° 4.68+0.548 4.46£0.637° 4.61£0685 4.57+0.634 4.64+0.826"
Job title  Employee 20 |4.00£1.076° 4.60£0.503 4.55+0.510° 4.55:0.826 4.75+0.639 4.80+0.696"
Intern(Part-time) 113 | 4.6540.729" 4.70+0.639 4.17+0.801° 4.39+1.081 4.66+0.635 3.61+1.584

F value 17.1197 1.116 1.959" 0361 0.489 23497
Frequency > | ime/day 10 |4.30£1252% 5.00£0.000° 4.300.675 4.80£0.422° 4.60+0.699% 4.60+£0.966
of food 173 times/week 46 | 4.91£0.463° 4.96£0.206™ 4370711 4.76£0.736* 4.85+0.420° 4.05+£1.376°
fo 1~3 times/month 46 [4.54+0.690 4.59£0.686° 4.20£0.833 4.43£0.910° 4.65+0.566" 4.15+£1.282%
i R times/year 154 [ 3.90+1.150° 4.63£0.741% 4420782 4.44+0.900° 4.69+0.611 4.76+0.687°
ramng- 39 |3.9741.158° 4.4940.756° 4.05£0.857 3.79+1.472° 4.410.993° 3.35+1.816°
experience F value 109317 37927 2.116 5935 2511 15.080"
Yes 121 | 436£1.048 4.67:0.735 44320728 4.50£0.923 4.72£0.566 4.30£1.269

Checklist No 174 | 4.06£1.09 4.67+0.639 425£0.829 4.35:1.041 4.63£0.707 4.38+1.223
t value 2346 0.034 1.893 1.304 1.123 -0.556

Total 205 | 4.18£1.081 4.67£0.679 433:0.793 4.41£0.996 4.67+0.653 4.35£1.241

1" Values in the same column with different superscripts are significantly different by Duncan's multiple range test (p<0.05).

2) * p<0.05, " p<0.01
3) Numbers mean
1. Restrict hair or wearing hat
. Clip fingernails short and do not use nail polish
. Wear a clean and pressed uniform and aprons
. No Smoking or eating in the kitchen
. Wash hands after using toilet
. Possess a health card

AN N AW
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{Table 8> Sanitary management performance levels according to age, job titles, frequency of food safety
training experience, and checklists about facility & workplace hygiene

Sanitary management performance levels by subject

N 7 8 9 10 11 12 13
20~29 88 [3.43£1.192°" 3.581.090° 3.30+1.176° 4.22£0.809 3.32+1.189° 3.23£1210° 342:1.111
30~39 93 |3.00£1.407% 3.9941.005 3.74£1.083° 433:0.727 4.180.988° 3.85:1.032° 3.61%1.152
Age 40~49 82 |3.06£1.566™ 3.8941.042 4.02£1.077° 4.28:0.893 4.370910° 3.95:1.076° 3371222
over 50 32 | 2.75£1.414°  4.19£0859% 4.34£0.865° 44410716 4.500.718% 4.06£0.878 3.62+0.976
F value 2.494™ 3.782° 10.012° 0.706 20.632° 8.781° 0.938
General manager(or CEO) 134 | 2.90+1.508  4.00£0.996 4.130.948" 438+0.754 4.46£0.828° 4011.011° 345:1.173
Manager 28 | 33241307 389411 3.68£1.09%°  4.39+0.786  4.29£0.854° 3.89+0.875%  3.641.096
Job title  Employee 20 | 27551517 3941021 4.051.191°  4.05+0.887 4.15£1.182° 4.15£0.933  3.15+1.04
Intern(Part-time) 113 | 34051229 3.68+1.071 327¢1.173° 42140829 3.391.153° 3.24¢1.19°  3.56£1.133
F value 2.855 1930 8707 1.689 23.168" 8.989° 0.349
> 1 time/day 10 | 3.50£1.650° 3.90+1.101  3.80£1.033  4.600.516* 4.00£1.155" 4.10+1.101* 3.901.101°
Frequency of 1~3 times/week 46 |33761.356™ 3.83£1.102 35441295  4.48:0.809" 3.5241.26° 3.33+1.301° 4.00£1.054°
food safety  1~3 times/month 46 |337£1.306™ 3.78£1.052  3.61£1.105 420£0.778% 3.98+1.085™ 3.67£1.097™ 3.72£0.981°
training <3 times/year 154 |3.06£1.420  3.99:0.963  3.95£1.015  436£0.739" 431£0.931° 3.92£1.054% 3.42+1.159°
experience 10 39 | 2.64£1.367° 349£1.189  3.38+1.35  3.85£0.933° 3.46+1.189° 3.331.06°  2.79£1.005°
F value 21317 1.923 2797 4.747" 8.122" 4.181" 7442"
Yes 121 ] 35241379 3.98+1.068 3.99£1.099 43940757 4.18+1.033 3881134  3.85+1.167
Checklist No 174 | 2.84+1359  3.78+1.019  3.59+1.138 42340822 3.89+1.140 3.60+1.112  3.2441.057
t value 4212 1573 3.052° 1683 2.240° 2.160° 474"
Total 295 | 30261406  3.86£1.042 37541138 42950798 40141105 3.72£1.128  3.49+1.142
1) Tc Values in the same column with different superscripts are significantly different by Duncan's multiple range test (p<0.05).
2) " p<0.05

3) Numbers mean

7. Have and use hand washer

8. After using a bread slicer, wash and keep it clean

9. Check temperatures of refrigerators and freezers twice per day
10. Keep work areas clean and uncluttered

11. Keep insects and animals out

12. Clean a ventilator regularly

13. Clean the workplace based on the hygiene checklist
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{Table 9> Sanitary management performance levels according to age, job titles, frequency of food safety
training experience, and checklists about material & manufacture

Sanitary management performance levels by subject

N Y 15 16 17 18 19 2 2 n
20~29 88 | 420£0.903 427:0.840°0 411£0.915° 420:0.860° 4.03£0908° 3.38+1.086° 4.15£1.109° 44720830 3.68+1218°
3039 03 | 41741039 447:0.788™ 439:0.873% 4.51£0.670° 4.6040.628° 37761199 447£0.939°° 4.6340.586 3.90+1.180°°
Age 4049 82 | 40051018 454+0.834™ 435£0.880™ 4.570.703% 4.56:0.668" 3.94+1.148 44340.889™ 4.56+0.803 3.8741.163°
over 50 32 | 438£0976  4.62£0.833% 4.50£0.842% 4.69:0.535" 4.66+0.602" 4.06£0.810% 4.56+0.669° 4.66£0.653 4.190.896°
F value 132 2176 22407 54190 237 4935 4! 097 1.585"
General manager(or CEO) 134 | 41151067 4580825  43760.872 4.63:0.633" 4.6240.623° 3.89+1.128™ 45480782 4.66+0.706 3.95+1.146
Manager 28 | 40740766 44340690 439£0.786 446£0.744 45740690 4.04£1.036" 4.64£0621° 439£0.685 3.93£1.016
Job file  Employee 20 [420£1.056 44550887  4.40£0.995 4.50£0.680 4.40£0.883% 3.90£1.165™ 4.55:0.759* 4.600.681 3.80<1.005
Tntern(Part-time) 113]423£0935  429:0831  420:0918 424£0827° 4.1760.858° 344+1.118° 4.08£1.174° 450£0.781 3.7441.245
F value 0914 2288 1614 4007 6335 43147 78397 0810 0301
> 1 time/day 10 [450£0.707% 4.50:0.850°° 4.70£0.483 4.70+0.483" 4.40:0.699°° 3.80+1229 4.7080.675% 4.90:0316° 4.10:1.287
Frequency of 1~3 fimesiweek 46 [46760.598" 4.59:0.777" 446:0.808°° 46140493 46240535 3.59£1257 4.54£1.048° 491£0.285% 3.65+1433
food safety 1~3 times/month 46 [424£0.970° 435£0.900° 4.11£1.016° 424£0.822% 4.11£0924° 37651079 4.26:0.929°° 44606570 3.80+1.147
training <3 times/year 154 |4.1260.970° 45240.769™ 436+0.845% 45420715 4.56:0.676" 38+L1.157 440£0.911%° 45540732 4011035
experience 10 39 3541166 4.10:0.940° 4.081010° 4.1320923° 4080957 3.59£0966 4.10:1.119° 4261044 3.49£1211
F value 816" 2546 2191 21635 0485 161" 53950 2201
Yes 12143980907 455:0.753 44480826 4.55£0.605 4.49:0787 4.06£0.969 43540972 464£0.707 41341072
Checklist No 174 40051014 438:0870 42060924 4390773 43980759 351£1.191 43920960 452¢0.751 3.67+1.189
1 value 3376 1703 2097" 1.760 1099 42197 0383 1373 344"
Total 295 | 41640989 445£0827 4310890 445:0745 4430771 3T3LLI3T 43720964 4570734 3861164

1) ™ Values in the same column with different superscripts are significantly different by Duncan's multiple range test (p<0.05).

2) * p<0.05

3) Numbers mean

14. Mark expiration dates when unwrapping ingredients
15. Separate raw ingredients and final products

16. After opening canned goods, store them in other containers

17. Use cleaned and sanitized equipment

18. Prepare foods with bandage or plastic gloves when
19. Mark thawing while thawing frozen foods

20. Boil dishcloth every day

hands were wounded

21. After using a knife and a cutting board, keep them clean

22. Always keep a trash can closed
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