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ABSTRACT

The Smart Hazard Analysis Critical Control Point (HACCP) management system, which integrates in-
formation technology (IT) to automate and analyze big data, has been introduced into school food services.
This study investigated the job performance, job satisfaction, and job stress of employees in school food serv-
ices using Smart HACCP. Data were collected via questionnaires from 350 employees in school food services
who utilized Smart HACCP and worked in Gyeonggi-do or Incheon. The questionnaire included general in-
formation, workplace characteristics, HACCP education status, job performance, and job satisfaction according
to the use of Smart HACCP, and general job stress. The responses showed that 92.3% of the participants had
received HACCP education in the workplace, and 66.6% understood the content of the education. Among the
HACCP process stages, CCP2 (Food Handling and Cooking) and CCP3 (Cooking Completion and
Distribution) were the stages at which all participants were using Smart HACCP. CCP3 had the highest per-
centage (61.4%) of participants who experienced feeling the maximum reduction in their tasks by using Smart
HACCP. The Smart HACCP job performance at CCP1 (Inspection) and Smart HACCP job satisfaction were
higher in workplaces with 6~10 employees, compared to those with 10< employees (both P<0.05). The
Smart HACCP job performances at of CP1 (Refrigeration and Freezer Temperature Management) and CP2
(Cleaning and Disinfection of Food Contact Surfaces) were significantly affected by the work area. General
job stress was significantly higher in cooks than in cook practitioners, higher in employees with cook certifi-
cation than in those without it, and higher in employees with work experience (<1 year), compared to those
with 5~10 years or 10~15 years’ experience. In conclusion, employees’ job performance and satisfaction
with Smart HACCP need to be enhanced to improve hygiene in school food service. This requires the effec-
tive management of their job stress.
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Table 1. General characteristics of the subjects (N=350).

Variables N %

Gender Male 6 1.7
Female 344 98.3

Age Younger than 40 37 10.6
40<and <50 107 30.6

Older than 50 206 58.9

Employment status Cook 113 323
Cook practitioner 237 67.7

Area Gyeonggi-do 180 514
Incheon 170 48.6

School type Elementary school 104 29.7
Middle school 137 39.1

High school 109 31.1

Work experience (yrs) Less than 1 31 8.9
[<and<5 60 17.1

5<and<10 67 19.1

10<and <15 87 249

More than 15 105 30.0

School meal frequency 1 meal per day 347 99.1
2 meals per day 1 0.3

3 meals per day 2 0.6

Employee numbers as <5 112 32.0
cooking staff 6<and<10 192 549
More than 10 46 13.1

Certification of Yes 176 50.3
craftsman cook No 174 497
Type of Smart HACCP A type 168 48.0
B type 182 520

Onset year of Smart 2020, 2021 178 50.9
HACCP 2022 11 491

Values are presented as n (%)
HACCP: Hazard Analysis Critical Control Point
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Table 2. HACCP training status of employees in the workplace

(N=350)
Variables N %

Educational experience of  Frequently 323 923
HACCP Moderately 25 7.1
Rarely 2 0.6

The necessity of HACCP Very much agree 43 123
in school foodservice Agree %1 717
Neutral 56 16.0

Disagree 0 0.0

Very much disagree 0 0.0

Understanding of HACCP  Fully understood 24 6.9
training content Understanding 209 597
Average understood 1t 317

Not understood 4 1.1

Completely not 2 0.6

The application of Highly applied 26 74
settings Moderate 92 263
Not applied 0 0.0

Not applied at all 0 0.0

Method of HACCP Oral instruction 13 3.7
education Educational materials 331 946
Poster, photographs 1 0.3

Video watching 3 0.9

Meeting, seminars 2 0.6

Average HACCP education  Less than 10 min 159 454
time 10~20 min 177 506
30~50 min 12 34

More than 60 min 2 0.6

Values are presented as n (%)
HACCP: Hazard Analysis Critical Control Point
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Table 3. The HACCP stages in school meal services where Smart HACCP is utilized and the greatest reduction in tasks.

Smart HACCP applied The greatest reduction in task by

HACCP stages N (%)1) Sme;r]t (I;IA]/;Z()ICP
CCP1 (Inspection) 161 ( 46.0%) 8 ( 2.3%)
CCP2 (Food handling and cooking) 350 (100.0%) 0 ( 5.7%)
CCP3 (Cooking completion and distribution) 350 (100.0%) 215 (61.4%)
CP1 (Refrigeration and freezer temperature management) 347 (1 99.1%) 8 (28.0%)
CP2 (Cleaning and disinfection of food contact surfaces) 341 ( 97.4%) 9 (2.6%)

Values are presented as n (%)

K Multiple responses are possible for all stages where Smart HACCP is utilized
? Only one response was allowed for the stage where the greatest reduction in tasks occurred due to Smart HACCP usage
HACCP: Hazard Analysis Critical Control Point; CCP: Critical control point; CP: Control Point
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Table 4. Analysis of Smart HACCP job performance discrepancies according to the general characteristics.
CCP1 CCP2 CCP3 CP1 CP2
Varibles i\? MeantSD  t/F" 515; MeantSD  t/F é\; MeantSD  t/F é\; MeantSD  ¥F ;\Z MeanSD  (F
Age <40 13 37117 270 37 358:083 1.55 37 3.69+0.69 0.8 35429064 0.92 34 3.96:048 234
40<and<50 37 3.89:0.61 107 3.74£048 107 3.75:0.60 106 4.160.52 105 3.83£0.48
50< 111 3.50£0.96 206 3.61:0.72 206 3.72+0.59 206 4.15+0.55 202 3.77+0.51
Employment ~ Cook 104 3.60:085 035 113 362:0.72 048 113 3.76:052 068 111 4.12:055 -1.16 111 3.86:045 129
status Cook 57 3654104 237 3.66£0.65 237 3712064 236 4.1940.55 230 3.7840.52
practitioner
Area Gyeonggi- 73 3524104 116 180 363072 048 180 3.7120.66 043 177 42080.61 4201%* 171 3.86+0.54 2.11*
do
Incheon 88 3.6940.81 170 3.66+0.61 170 3.74+0.54 170 4.04+0.45 170 3.75£0.45
School type  Elementary 41 346:1.05 202 104 3.56:0.70 230 104 3.65:0.67 117 102 4244055 128 99 3.80+0.54 0.24
school
Middle 60 3.53+1.00 137 3.62+0.69 137 3.7440.61 136 4.140.54 134 3.83051
school
High school 60 3.80:0.71 109 3.75+0.60 109 3.78+0.52 109 4.14+0.55 108 3.78+046
Work Less than 18 344:1.04 117 31361084 075 31 3.65:087 056 30 4274064 122 28 3.88:048 047
experience 1 year
1 <and<5 18 3.50:0.92 60 3.620.67 60 3.78+047 59 4274051 57 3.86+0.42
5<and<10 21 3.90:0.77 67 3.75£0.48 67 3.66:0.71 67 4.18+0.62 65 3.82+0.53
10<and<15 32 3.78£091 87 3.670.70 87 3.74£0.57 86 4.11+0.53 87 3.77+051
15< 72 353093 105 3.58+0.69 105 3.76+0.52 105 4.120.50 104 3.78+0.53
Employee <5 39 3.64+087° 376* 112 363065 069 112 372£055 061 1114212058 058 108 3.82:0.51 022
22(‘335; ;fo 6<and<10 95 3.73+0.83" 192 3.68:0.64 192 3.75:0.61 191 4.14£0.53 188 3.81+0.48
10< 27 3.19:L18° 46 3.55+0.82 46 3.64+0.69 45 4.1940.57 45 3.76+0.55
Certification of Yes 125 3.61:080 018 176 3674070 081 176 3.76+058 1.07 174 414+054 -1.09 174 3812049 0.17
zgifl‘(sm"‘“ No 36 3.6441.05 174 361063 174 3.690.63 173 4.20:0.56 167 3.80+0.52
Onset year of 2020, 2021 83 3.65£1.01 051 178 3.67+0.68 061 178 3.78+0.58 179 176 408+0.56 -3.15** 175 3.8120.50 032
}Sﬁaétcp 2022 78 3.58+0.83 172 3.62+0.66 172 3.670.62 171 4260.52 166 3.80:0.50
Total 161 3.45:0.80 350 3.64+0.67 350 3.73:0.60 347 4.16+0.57 341 38140.51

Values are presented as meantstandard deviation
K Analyzed by t-test or ANOVA
*"p <0.05 by Duncan’s multiple range test
*P<0.05, **P<0.01, ***P<0.001 by the Independent t-test or ANOVA
HACCP: Hazard Analysis Critical Control Point; CCP: Critical control point; CP: Control Point
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Table 5. Analysis of Smart HACCP job satisfaction discrepancies according to the general characteristics (N=350).

Variables N Mean SD t/F" p”

Age <40 37 353 0.45 1.34 0.262
40<and <50 107 3.62 0.29
50< 206 3.56 0.40

Employment status Cook 113 3.56 0.42 —0.55 0.582
Cook practitioner 237 3.58 0.35

Area Gyeonggi-do 180 3.54 0.41 -1.64 0.102
Incheon 170 3.61 0.33

School type Elementary school 104 3.52 0.42 1.49 0.227
Middle school 137 3.58 0.32
High school 109 3.61 0.40

Work experience Less than 1 year 31 3.72 0.54 1.32 0.263
1<and <5 60 3.55 0.26
5<and<10 67 3.57 0.32
10<and <15 87 3.57 0.44
15< 105 3.55 0.36

Employee numbers as cooking staff <5 112 3.54% 0.33 3.76 0.024*
6<and<10 192 3.62° 0.39
10< 46 347 0.42

Certification of craftsman cook Yes 176 3.60 0.39 1.27 0.206
No 174 3.55 0.37

Onset year of Smart HACCP 2020, 2021 178 3.58 0.40 0.41 0.683
2022 172 3.57 0.36

Total 350 3.57 0.38

K Analyzed by t-test or ANOVA

? P-values were determined by the Independent t-test
*"p <0.05 by Duncan’s multiple range test

*P<0.05 by the Independent t-test or ANOVA
HACCP: Hazard Analysis Critical Control Point
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Ueheel, CPIZH CP2 W% QEgAle] Histe]  ATchdrte] Qubs S4o] wWE AnkE HACCP A}
ZA71=o A Qs ZEEAES] ANFE HACCP &9 FFUEHE| Ko7t YAl ST Table )
HRsgnst fodos Egkt 2 gl o] Hofek xFALo] ATkE HACCP A}
&5 ol Wl ARl A RS R 3.57£0.38%
5. Uub EMo| ME AOIE HACCP ARBQ|  Uehtow| ofF, mjg) 2% A9, 2% shl, 2%
ZROEL R} YL AUtE HACCP AMES] ARThERo] @ofs
TR e Aom yEhth o ARy met upiivt
CeoRt ATUMA ATk HACCP AMS AR Shuo] 2Rshs ZeFA ol wet 2mle
Table 6. Analysis of job stress discrepancies according to the general characteristics (N=350).
Variables N Mean SD t/F" p”
Age <40 37 3.29 0.38 0.62 0.538
40<and <50 107 3.29 0.37
50< 206 3.25 0.38
Employment status Cook 113 344 0.38 6.14 0.000%**
Cook practitioner 237 3.18 0.35
Area Gyeonggi-do 180 3.17 0.40 -5.15 0.000%**
Incheon 170 337 0.33
School type Elementary school 104 324 0.40 0.61 0.544
Middle school 137 329 0.32
High school 109 3.26 0.43
Work experience Less than 1 year 31 3.36° 0.41 3.03 0.018*
I <and<5 60 3.27% 0.35
5<and<10 67 3.21° 0.33
10<and <15 87 3.18° 0.40
15< 105 3.34% 0.39
Employee numbers as cooking staff —~ <5 112 3.31 0.33 2.85 0.059
6<and<10 192 327 0.41
15< 46 3.15 0.33
Certification of craftsman cook Yes 176 3.36 0.38 481 0.000%**
No 174 3.17 0.36
Onset year of Smart HACCP 2020, 2021 178 329 0.36 1.35 0.178
2022 172 3.24 0.40
Total 3.27 0.38

K Analyzed by t-test or ANOVA
2)

P-values were determined by the Independent t-test

*"*p<0.05 by Duncan’s multiple range test
*P<0.05, ***P<0.001 by the Independent t-test or ANOVA
HACCP: Hazard Analysis Critical Control Point
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Table 7. Analysis of factors influencing Smart HACCP job satisfaction and general job stress.

Unstandardized coefficient

Incheon (ref)

Variables 5 S citeafnﬁdcz(lllitzeg t" VIF?
Smart HACCP job satisfaction

Intercept 3.476 0.090 - 38.72 -

Age <40 -0.027 0.087 -0.022 -0.31 1.819
40<and <50 0.070 0.059 0.085 1.19 1.859
50< (ref)

Employment status Cook —0.128 0.063 —0.159 -2.05% 2.182
Cook practitioner (ref)

Area Gyeonggi-do —0.082 0.098 —0.109 .84 6.100
Incheon (ref)

School type Elementary school -0.061 0.054 —0.074 -1.13 1.564
Middle school -0.005 0.051 -0.007 -0.10 1.585
High school (ref)

Work experience <1 year 0.195 0.088 0.147 2.22% 1.585
1<and<5 —0.042 0.083 -0.042 -0.51 2.504
5<and<10 —0.056 0.075 -0.058 -0.75 2.197
10<and <15 —0.047 0.060 -0.053 -0.78 1.715
15< (ref)

Employee numbers as cooking staff <5 0.037 0.071 0.046 0.52 2.821
6<and <10 0.140 0.067 0.185 2.08% 2.865
10< (ref)

Craftsman cook Certification Yes 0.122 0.054 0.162 225% 1.883
No (ref)

Type of Smart HACCP A type 0.049 0.099 0.065 0.50 6.211
B type (ref)

Onset year of Smart HACCP 2020, 2021 0.042 0.043 0.056 0.97 1.199
2022 (ref)

F=1.86, P=0.026, R’=0.0772, Adj R*=0.0357
Job stress

Intercept 3.105 0.083 - 37.62 -

Age <40 0.250 0.080 0.203 3.12%* 1.819
40<and <50 0.210 0.054 0.255 3.89%¥ 1.859
50< (ref)

Employment status Cook 0.247 0.058 0.305 4.20%%* 2.182
Cook practitioner (ref)

Area Gyeonggi-do 0.057 0.090 0.075 0.63 6.100




106 | ADIE HACCP ARBO|l M2 XiZasc

Table 7. Continued.

Unstandardized coefficient Standardized

Variables 5 S coefficient 8 t VIF?

School type Elementary school 0.020 0.050 0.024 0.40 1.564
Middle school 0.103 0.047 0.133 2.20% 1.585
High school (ref)

Work experience <1 year —0.016 0.081 —0.012 -0.20 1.585
1<and<5 0234 0.076 -0.233 -3.05% 2.504
5<and<10 —0.162 0.069 -0.169 -2.37% 2.197
10<and <15 —0.128 0.055 -0.146 —2.32% 1.715
15< (ref)

Employee numbers as cooking staff <5 0.099 0.066 0.122 1.51 2.821
6<and<10 0.101 0.062 0.133 1.63 2.865
10< (ref)

Craftsman cook Certification Yes 0.006 0.050 0.009 0.13 1.883
No (ref)

Type of Smart HACCP A type —0.208 0.091 0.275 —-2.29% 6.211
B type (ref)

Onset year of Smart HACCP 2020, 2021 0.056 0.040 0.075 1.42 1.199
2022 (ref)

F=6.51, P<0.001, R™=0.2263, Adj R’=0.1916

K Analyzed by t-test

* VIF: variance inflation factor

*P<0.05, **P<0.01, ***P<(0.001

HACCP: Hazard Analysis Critical Control Point
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