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Analysis for Internal Audit and External Audit of the Sanitation/Safety Management
Performance for the School Foodservice in Gyeongbuk Area

Hye-Sang Lee'
Department of Food & Nutrition, Andong National University, Andong, Korea

ABSTRACT

The purpose of the study was to investigate the effects of the characteristics of dietitians, the characteristics of school
food services, equipment ratio of HACCP facility/equipment and perception of barriers to HACCP implementation on
external and internal audit of food safety/sanitation management performance in school food service. An e-mail survey
was conducted with 144 dietitians in Gyeongbuk Province. A response rate was 57.6% (N = 83) and data was analyzed
using SPSS windows (ver. 12.0). Dietitian perceived facilities/equipment-related and stakeholder-related as the big
barriers in implementing a HACCP system. Total scores of sanitation/safety management performance for external and
internal audit were similar at 92 and 91 out of 100, respectively. “Facilities/equipment” and “HACCP system” categories
in both external and internal audit were rated the lowest. As dietitian perceived facilities/equipment-related (p <0.001)
and stakeholder-related (p <0.05) barriers to HACCP implementation were greater, the scores of the external and
internal audits were significantly lower. As dietitian perceived barriers for all categories were greater, the scores of internal
audits were significantly lower (p <0.05). As a result of multiple regression analyses, the scores of the external audit
was positively associated with career as a school food service dietitian, but was negatively associated with barriers
related to facility/equipment, while the scores of the internal audit was negatively associated with barriers related to
facility/equipment and employees. This study suggests that supporting programs on securing the facilities/equipment
and employee training are needed for successful HACCP implementation in school food service. (Korean J Community
Nutrition 11(3) : 374 ~382, 2006)
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ot AE AN E AEYH L T
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Table 1. General characteristics of respondents

Variable n (%)
<30 years 17 (20.5)
Age 30 - 35 years 29 (34.9)
= 35 years 37 (44.6)
. College 6(72
Edg‘gg;g’;fj"n 5 University 72 (86.7)
Graduate school 560
Careerasaschool = Syears 21 (256)
food service 5~ 10years 32 (39.0)
dietitian > 10 years 29 (35.4)
8.60 + 0.49 years”
1) Mean £ SE



Table 2. General characteristics of the school food service
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Table 3. The equipment status of HACCP facilities/equipment

Variable n (%) Variable n (%)
School evel Elementary schools 52 (62.7) Heated and refrigerated serving counter 6(72
High & Middle schools 31 (37.3) Air conditioner at kitchen 4( 4.8)
On-site production 44 (53.0) Stainless steel trench 54 (65.1)
Food Commissary food production 30 (36.1) Separation between pre-preparation area and 31 (37.3)
production Co-management 2(24 .cooking‘; ored . .
system Using designated sink according to food group 33 (39.8)
Commissary + Co-monagement 7 ( 84) Over than 540 ux in lighting system at 39 (47.0)
Urban area 33 (39.8) inspection area
Type Rural area 47 (56.6) Inspection table 68 (81.9)
Isolated area 3( 3.6 Carrier for a wicker basket 83 (100)
Service Cafeteria 81 (97.6) Sink for hand washing at kitchen 71 (85.5)
place Cafeteria + classroom 2( 2.4 Sanitizing equipment for hands at kitchen 80 (96.4)
Duationof < 5years 25 (30.1) Hood at cooking area 82 (98.8)
school 6 - 10years 32 (38.6) Fan in sforage area 49 (89.0)
food > 10 years 26 (31.3) Thermometer for inspection (surface) 79 (95.2)
service 8.5 + 0.5 years Thermometer for food temperature 80 (96.4)
< 2years 24 (28.9) Toilet for employees only 47 (56.6)
Durationof 4 years 41 (49.4) Sanitizing equipment for shoes 81 (97.6)
SH;:;%P > 3 years 18 (21.7) Saggg::g_ggtg%mem for knives and 58 (69.9)
3.0 £ 0.1 years Sanitizing equipment for trays 81 (97.6)
100 ~ 300 30 (36.1) Dishwashing machine 40 (48.2)
No. of 301 - 500 16 (19.3) Prevention facility from inspects and rats 71 (85.5)
meals/ 501 — 1000 21 (256.3) Adequate size of refrigerator 67 (80.7)
day > 1000 16 (19.3) Refrigerator for food sample only 35 (42.2)
608 + 51 meals/day hose hanger or nozle 62 (74.7)
< 30min 25 (30.1) The equipment ratio of HACCP facilities/ 68.16 £ 1.62
The 31 - 60min 38 (45.8) equipment (%)
requred 5 | hour 20 (24.1)
fime o 521 + 26 min ujglo)gion], Ax AAeld, S A, ATl 4

Corr*e*lpﬁon coefficient with no. of meals/day

1) Meon T SE, »: p<0.001

30.1%, 31~60% AT7} 45.8%, 1A17F 9A A= 4%
7} 24.1%% VeRtor, A4 QAI7HE 1Y FAg
Pearson 4#ATFE 0.594(p < 0.001)  H& A48T
& JeRith
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Table 4. Dietitians’ perception of barriers to implementing a

HACCP system
Barriers Mean + SE Over 3"
Facilifies/equipment-related (a =0.755)” 3.73 + 0.09 73 (88.0)
Limi’req avdailability of facilities and 401 + 0.0 79 (95.2)
Equipment
Improper layout of facility 3.46 £ 0,11 67 (80.7)
Stakeholder-related (a =0.519) 3.55 £ 0.07 74 (89.2)
Lack of teachers’ support on student 407 + 008 81 (97.6)
Education
Lack of suppliers’ support 352 £0.11 67 (80.7)
Difficulty in controlling others’ access  3.06 £ 0.10 62 (74.7)
Employee-related (¢ =0.678) 3.41 +0.07 67 (80.7)
Lack of employee training programs ~ 3.89 = 0.09 78 (94.0)
Limited time for employee training 3.43 £0.10 70 (84.3)
Low employees' willingness to 4
implement a HACCP system 292009 54 (65.1)
HACCP team-related (¢ =0.571) 3.28 + 0.07 65(78.3)
Lack of support from finance/ i
accounting department 354£010 73 (88.0)
Difficulty in applying monitoring and "
corrective actions 3.28 £ 009 73 (88.0)
Lack of principal’s commitment to
HACCP implementation 3.01+0.30 56 (67.5)
Diefitian-related (2 =0.706) 3.12 £ 0.09 60 (72.3)
Need of in-degfh training on HACCP 359 +0.11 67 (80.7)
Implementation
Limited dietitian’s understanding
on a HACCP system. 265£0.10 47 (86.6)
Total (@ =0.753) 3.42 £ 0.06 68 (81.9)

A 5-point scale was used (‘5-strongly agree’,

agree’). 1) n(%), 2) Reliability statistics

‘1-strongly dis-
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Table 6. Comparison of the food sanitation/safety manage-
ment performance scores by descriptive characteristics of
respondents

Audit score
External Internal

Age

<35 (n = 406) 91.02 £ 0.72 89.84 + 1.02

> 35(n=237) 92.95 + 0.76 9222 +0.83

t value —1.838 —1.758
Educational background

College (n = 6) 91.87 £ 2.91 92.18 + 2,46

> University (n = 77) 91.88 £ 0.53 90.81 = 0.72

tvalue -0.008 0.519

Career as a school food service dietitian

< Svyears (n = 21) 89.18 + 1.28° 88.62 = 1.47°

- 10vyears (n = 32) 92.43 £ 0.74° 91,00 + 1.23%
> 10vyears (n = 29) 93.17 £ 0.75° 92.43 = 0.87°
F value 4.928" 2.319

Mean = SE, *: p<0.05.
a, b: Different superscripts mean significant differences at the
alpha = 0.05 by an LSD post-hoc fest

Table 5. Externat audit & Internal audit scores for the food sanitation/safety management performance

Audit score
Item External (& =0.637) Intemnal (a =0.724) t value
M = SE % Score M =* SE % Score

Facilities/equipment (20)” 16.80 = 0.21 84.0 16.66 + 0.21 83.3 0.907
Personat hygiene (11) 10.57 + 0.08 96.1 10.31 £ 0.12 93.7 2225
Food ingredients (10) 9.65 £0.12 96.5 9.73 £ 0.09 97.3 0.799
Food production process (32) 3017 £0.19 94.3 29.88 = 0.26 93.4 1112
Environment management (12) 11.14 £ 0.1 92.8 1119 £ 0.11 93.2 0.602
HACCP system (7) 583 + 0.11 83.2 554 £ 0.14 79.1 2.028"
Safety management (8) 7.73 £ 0.09 96.6 7.60 = 0.1 95.1 1.580
Total (100) 91.88 £ 0.53 90.90 £ 0.69 1.429

1) A possibte maximum score for each dimension. *: p<0.05
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Table 7. Comparison of the food sanitation/safety mana-
gement performance scores by descriptive characteristics of
school food service

Audit score
External Internal

On-site production

Yes (n = 44) 92.54 + 0.66 92.14 + 0.62

No (n = 39) 21.14 + 0.84 89.561 £ 1.25

tvalue 1.333 1.884
Urban Area

Yes (n = 33) 92.75 £ 0.86 9278 + 0.85

No (n = 80) 91.31 + 0.66 89.67 1+ 0.96

t value 1.346 2.281"
Duration of school food service

< 5years (n = 25) 92.31 £ 1.05 91.14 +£ 1.60

6—-10years (n=32) 9154 +0.72 91.02 + 0.88

>10vyears (n = 26) 91.90 + 1.06 90.54 + 1.16

F value 0.176 0.065
No. of meals/day

< 500 (n = 46) 91.44 £ 073 90.22 +1.04

> 801 (n=37) 92.43 + 0.77 91.76 £ 0.83

tvalue -0.932 -1.118
The required time to serve

<30min (n = 25) 91.98 + 0.72 89.80 = 1.71

31 — 60 min (n = 38) 91.79 £ 094 91.49 +0.78

>1 hour (n = 20) 91.92 + 0,96 91.17 £1.18

F value 0.012 0.574
The equipment ratio of HACCP facilities/equipment

Low group (n = 43) 90.90 £ 0.70 89.18 = 1.09

Highgroup"(n=40) 9294 +0.77 92.76 + 0.71

fvalue -1.957 -2.718"

Mean + SE, *: p<0.05, *+: p<0.0]
1) Group with over mean value
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Table 8. Correlation coefficients between general character-
ristics and perception of barrers to HACCP implementation and
sanitation/safety management performance sccres

Audit score
External Internal
Career as a school food 0.306™ 0.197"
service dietitian
No. of meals/day 0.069 0.135
The equipment rafio of HACCP 0.214" 0235
facilities/equipment
Barriers related to
Facilities/equipment -0.342""* -0.327"""
Stakeholder -0.189" -0.183"
Employee -0.135 -0.343™"
HACCP team 0.010 -0.227"
Dietitian -0.181 -0.341""

* p <005, **: p <001, *=* p < 0.001
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Table 9. Prediction of the food sanitation/safety management
performance scores using regression model

Audit score
External Internal
independent variables B 8 B B
Careerasaschoolfood 0259  0.236
service diefitian
No. of meals/day
The equipment ratio of
HACCP facilities/
equipment
Barriers related to
Facilities/equipment  —1.650 ~0283" -1.769 —0.235"
Stakeholder
Employee -2.524 -0.260"
HACCP team
Dietitian
R 0.169 0.166
Adjusted R? 0.148 0.145
F 8.044™" 7. 854"

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