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Development of an Inspection Item and its Application for the
Hygienic Improvement of Foodservice Establishments Using
—Hazard Analysis Critical Control Point(HACCP) Model—

Chong-Hae Hong and Yong-Wook Lee
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ABSTRACT—The sanitation inspection is the most frequently used procedure to protect foods
prepared in foodservice establishments. In order to enhance foodservice inspections and to improve
post-inspection remedial measures, more practical evaluation methods for sanitation are required.
The HACCP approach is based upon factors which contribute to foodbome disease rather than
on factors which relate to aesthetics. Contributing factors for foodborne disease from foodservice
establishments reported in USA, Canada, and England were analyzed to identify potential hazards
during practical foodservice operations. Hazards were classified at critical control points by risk
ranking. Twenty-two observable practical indicators relating to each contributing factor were selected
and adjusted to standardized procedures and hazard determiners at critical control points. The
weights for each inspection item were ranked as 1, 2, 3, 4 or 5 according to the risk level of
contributing factors. And also application for the inspection item in different 6 types of work proce-
dures was suggested for the use of specialized foodservice establishment and cafeteria, and of mana-
ger’s self inspection in each establishment.
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Table 1. Identified factors contrbuting to foodborne diseases related to foodservice establishments reported in

USA, Canada and England ( ): Percent
Contributing factor USA® Canada® England®
1973~1982 1973~1977 1970~1979
Improve cooling 366(29.3) 198(35.0) 746(31.0)
Food prepared in advance/use of leftovers 234(18.7) 95(16.8) 715(29.7)
Infected workers 160(12.8) 44 (7.8) 54 (2.2)
Inadequate reheating 130(10.4) 7 1.2) 300(12.5)
Inadequate hot holding 107 (8.6) 27 4.8) 60 (2.5)
Contaminated raw food/processed food 58 (4.6) 27 (4.8) 245(10.2)
Food from unsafe sources 42 (34) 17 (3.0 0
Improper cleaning of equipment 39 31 21 37 0
Cross-contamination 32 (2.6) 38 (6.7) 62 (2.6)
Inadequate cooking 29 (23) 39 (6.9) 161 (6.7)
Toxic containers or pipes 23 (1.8) 7 1.2) 0
Intentional additives 13 (1.0) 7 (1.2) 0
Incidental additives 9 (0.7) 26 (4.6) 0
Inadequate thawing 6 (0.5) 11 (1.9) 64 (2.7)
Contaminated water used 2 (0.2) 2 (04) 0
Total number of factors 1250(100.0) 566(100.0) 2407(100.0)

?Bryan, USA-(17), ®Todd, Canada-(18), ©Roberts, England-(19).

Table 2. Percent distribution of risk level of contributing factors that affected to contamination, survival and
growth of etiology related to foodborne diseases reported in USA, Canada and England

USA Canada England
Factor affecting 1973~1982 1973~1977 1970~1979
*(N=1250) (N =1566) (N=2407)
Microbial growth 57.0 58.5 65.8
Microbial survival 12.7 81 19.2
Microbial contamination 26.6 26.3 15.0
Chemical contamination 36 7.1 0
Total 100.0 100.0 100.0
(Microbial etiology) (96.4) (92.9) (100.0)
(Chemical etiology) 3.6) (7.1) 0)

*N: Total number of contributing factors.
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Table 3. Percent distribution of contributing factors on critical control point related to foodborne diseases in
foodservice establishments reported in USA, Canada and England

Hazard determiner (%)

Food/ingredient Equipment Personnel Time-temperature
Procedure . . . . Total
control and storage sanitation sanitation relationship

Procurement <34 - - - <34
Storage - - - - -
Pre-processing - <41 17.7~224 - 17.7~265
Heat processing - - - 2.3~6.9 2.3~ 69
Preservation - - - 56.5~63.2 56.5~63.2
Reheating - - - 12~125 1.2~125
Foodservice - - - - -
{Facilities) - <5.8 - - <58
Total <34 <99 17.7~224 64.7~82.3
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Table 4. Selected inspection items stemming from the major hazardous practices related with contribution factors

Contributing factor

Major hazardous practices in processing

Items for inspection

Improper cooling a.

(20, 21)*

Food prepared in a.
advance/ use of b.

leftovers(20, 22, 23)

Contaminated raw a.

foods and ingredient
(20, 21)

Rheating a.
(20, 21)
Infected worker a.
(20, 21)

b
Hot holding a.
(20, 21)

Cross contamination a.

9, 10)

Inadequate cooking a.

(20, 2D*

Inadequate thawing a.

@21

Improper cleaning of a.

equipments(20, 22, 23)

b.

Food from unsafe a.

sources

2, 9, 10, 20, 21)

Contaminated water a.

used(20, 21, 22)

Intentional additives a.

(20, 21, 22)

Toxic containers or a.

pipes(20, 21, 22)

Incidental additives a.

(20, 21, 22)

Holding foods at room temperature is extre- a. Exposure of foods at room tempe-

mely hazardous practice

. Refrigerator unit above recommended tempe-

ratures (4.4 C): thermometers for monitoring;
food stored in bulk in refrigerator-10 cm hei-
ght, self spacing, space too small

Risk is high when exceeds 12 hrs
Preservation of leftovers in refrigerator

Using potentially contaminated ingredients in
uncooked foods is critical

Reheat cooked, leftover foods to internal tem-
perature of at least 74 C

Infected workers should not handle foods: free
from communicable diseases, cut, burn, etc

. Washing hands: after visiting the toilet, smo-

king, coughing, sneezing, blowing or picking
nose, before work or handling cooked foods
Warming or hot holding devices at internal
temperature 60 C, not exceed 8 hrs

No direct contact of raw foods with cooked
foods

. Washing hands and cleaning/disinfection of

utensils or equipment between raw and coo-
ked food handling
Cooking Poultry 74 C, Pork 66 C

Microorganism can multiply if thawed foods
remain at room temperature or in water bath
for a long time after thawing

Kitchen equipment and utensils not effectively
washed rinsed and disinfected

Equipment and utensils cleaned and sanitized
after contact with raw foods

. Washing and disinfection - Table surfaces, cut-

ting board, grinders, cloths and sponges used
to wipe

Obtaining from unsafe sources - raw milk, wa-
ter(ice), shellfish, eggs, canned goods, meat,
chicken, processed foods

. Improper storage of foods: Raw foods should

be kept —1C to 1T in refrigerator

Authorized water source or tap water
Chemical substances(e.g. MSG) sometimes
involved

Facilities

Facilities

b.

rature
Temperature of foods in refrigera-
tor

Not practical for watching

. Leftovers preserved in refrigerator

. Practices related to cross-contami-

nation

. Measure internal temperature of

foods: very limited opportunity for
inspection

. Health certificate of worker

. Personal sanitary practices

. Measure internal temperature of

foods in hot holding unit

. Practices related to cross-contami-

nation

. Very limited opportunity for ins-

pection

. Proper thawing procedure

. Sanitary storage of equipment and

utensils

. Washing, cleaning, disinfection faci-

lities for equipment and utensils

. Sanitary condition of table surfaces,

cutting board, knives and cloths to
wipe

. Raw/processed food from safe sou-

rces, sound condition

. Sanitary condition of storage room
. Facility sanitation

. Not practical for watching

. Facility sanitation

. Facility sanitation

* ( ): References
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Table 5. Selected inspection items on critical control point of foodservice establishments

Hazard*

Selected inspection items . Procedure
determiner
1. Raw/processed foods from safe sources, sound condition A Procurement
2. Sanitary condition of storage room A Storage
3. Sanitary storage of equipment and utensils B Pre-processing
4. Washing, cleaning, disinfection facilities for equipment and B Pre-processing
utensils
5. Sanitary conditions of table surfaces, cutting board, knives, B Pre-processing
and cloths used to wipe

6. Authorized water source B Pre-processing
7. Cleanliness of service area-water towel, spoon and chopstick B> Service
8. Insect, rodent control B> Facilities
9. Kitchen; floor, wall with proof-water material (B> Facilities
10. Garbage container; water-proof material and cover B> Facilities
11. Toilet and hand washing facilities B> Facilities
12. Lighting, ventilation and other sanitary condition B> Facilities
13. Health certificate of workers C Pre-processing
14. Personal sanitary practices C Pre-processing
15. Practices related with crosscontamination C Pre-processing
16. Proper thawing procedure C Pre-processing
17. Proper cooking D Heating
18. Exposure of foods at room temperature D Preservation
19. Temperature of foods stored in refrigerator D Prevervation
20. Leftovers preserved in refrigerators D Preveration
21. Internal temperature of foods in hot-holding unit D Preveration
22. Proper reheating D Reheating

* A: Food/ingredient control and storage, B: Equipment sanitation, C: Personnel sanitation, D: Time-temperature

relationship.

{ > Inspection items based on ‘The Food Sanitation Law’ in Korea.
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Fig. 1. Vertical icicle plot using average linkage cluster analysis for contributing factors related to foodborne
diseases.
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Table 6. Procedure to decide weight using four cluster classification by cluster analysis of contributing factors

reported from USA, Canda and England

Risk level by percent

No. factor Contributing factor Mean Weight
USA Canada England
[Cluster U]
1 Improper cooling 293 35.0 31.0 318 5
[Cluster II]
2 Food prepared in advance/use of Icftovers 187 16.8 29.7 21.7 4
[Cluster III]
3 Infected workers 12.8 7.8 22 7.0 2
5 Inadequate hot holding 8.7 48 25
4 Inadequate reheating 104 12 12,5
[Cluster 1V]
7 Food from unsafe sources 34 3.0 0 2.6 1
8 Improper cleaning of equipment 31 37 0
11 Toxic containers or pipes 18 1.2 0
12 Intentional additives 1.0 12 0
15 Contaminated water used 0.2 04 0
14 Inadequate thawing 0.5 19 2.7
13 Incidental additives 0.7 46 0
9 Cross-contamination 2.7 6.7 26
10 Inadequate cooking 2.3 6.9 6.7
6 Contamiated raw food/processed food 4.6 48 10.2

Weight decided by mean of cluster: 0~6.0%; 1, 6.1~13.0%; 2, 13.1~20.0%; 3, 20.1~27.0%; 4, >27.1%; 5.
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Table 7. Suggested inspection items and weights stemming from contributing factor analysis

Weight Contributing factor

Suggested inspection items

[5] Improper cooling 1.
2.

(Weight sub-total 5X 2 items=10)

[4] Food prepared in advance/ 3.

use of leftovers
(Weight sub-total 4X1 item=4)

[2]  Reheating 4
Inadequate hot holding 5
Infected worker 6.

7
Contaminated raw foods/ 8
Cross-contamination*
(Weight sub-total 2X5 items=10)

(1]  Inadequate cooking 9.
Inadequate thawing 10.
Improper cleaning of equipment 11.

12.
13.
Food from unsafe sources 14.
15.
Contaminated water used 16.
Facility sanitation 17.
18.
19.
20.
21.
22.

(Weight sub-total 1X4 items=14)

Exposure of foods at room temperature
Temperature of foods stored in refrigerator

Leftovers preserved in refrigerator

. Proper reheating-not practical

. Internal temperature in hot-holding unit
. Health certificate of workers

. Personal sanitary practices

. Practices related with cross-contamination

Proper cooking-not practical

Proper thawing procedure

Sanitary storage of equipment and utensils

Washing, cleaning, disinfection facilities for equipment and
utensils

Sanitary conditions of table surfaces, cutting board, knives,
and cloths used to wipe

Raw/processed foods from safe sources, sound condition
Sanitary condition of storage room

Authorized water source

Cleanliness of service area; use of sanitized water towel,
spoon, chopstick

Insect, rodent control; screen at cutside doors and win-
dows

Kitchen; floors, walls with proof-water material drainage with
easy cleaning and cover

Garbage container; water-proof materials with cover
Toilet and hand washing facilities

Lighting, ventilation, other sanitary condition

Weight total=38

* Practices related with cross-contamination, a same inspection item of contaminated raw foods and cross-con-

tamination of weight 1, combined and recategorized to weight 2 in practical inspection.

B MR A

sl & (F@ES) Erte EXs) 22 Fig 29t

¥R FEEES ¥ M oot 284 2 o] A R Ry A BB} R A
o7} Aoz FEY WERHE ] XE EAT Hikel ol gloll = MM FRARS 6717 Bilee 3%
Ezle]l Ag=e e oplrh ¥EpTY MEES WA & vk # Aol FEd M@ Unklesbay”
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Table 8. Comparison of unsatisfactory score between
present and new method by hazard determi-
ner

Unsatisfactory score(%)

Hazard determiner

Present New
method method
Food/ingrredient
control & storage* 57 (6.6) 57 (3.8)
Equipment sanitation** 115 (13.4) 115 (7.6)
Personnel sanitation 41 (4.8) 72 (4.8)
Time-temperature
relationship*** 54 (6.3) 258 (17.1)
Unsatisfactory score 267 (31.0) 502(33.4)
Total weighted score 860(100.0) 1505(100.0)

*z = 2.86, p<0.01.
** 7 = 430, p<0.0L
ax, = 846, p<00L

9} Bobeng”o] HACCP x4l = A& 4712 #/7
JHREE WA ZloluE, #pH ¥ MR —F
frtioll whebrs 1 fE¥EE B NER 7 vie Ay
o KEE 4 ook et @A fEEIER
#Ae) EEEE (FEAES RHshe HAln=
Alob=l A 6712 FER (FEAR #HHY
o ook BB EEE Y ARG Table 991

Ztt

671x ¥ HER EERER LES fF RE
HFFZ t#cs] 2w Table 103} 7o) & fak
BRERTS AEE HE Hife s ge X85
UFE F T Urk T REHY EZRVF 149 69
Filoldh 1 HEE Ao BE fEffEe] o £
e A2 R SRR fEERE ) 47.2
%2 ¥ ubd, 6 AL MBS AR o
AR ARoE HEEHMCZ MEE ¥ SSRM4e
HEo) 478%% o] #7 veldrl oelzle] & fi
RER T WA ENEs EE B o6k
o & ER/ N, BENES Y ddve
T PR &8 EEREES SR e &
EHRWE HEsteor ¥ HAERES £ o A
73] od & Uck

(P B HH-S BPULS 8, 52 Budshe
fio] Azl %y, ESHKARY AR R ¥
Hel B3] ¥R Al #tuHel EMsE £
o A #hmE ES 48 5 9k a2y
o] AAFE el el e THREE SEe
—fE)e A&l A HAERE kT EEHHNY
FERES AT iG] £fTslojor & Zoirh

ob-&#] critical control point 9] e g B
FiRell o HREHQl EEFRS stebd 5 glon,
o REERR AHH EEE = dE syt

Procurement --> Frozen storage --> Thawing --)> Pre-processing

(Dry/refrigerator storage)

Heating Heating Heating Heating LHeating
[ l l |
Cooling Cooling Hot-holding| |Cooling
L.
I
Reheating
I
Serving Serving Serving Serving Serving Serving
{Type 1> <Type 2> <(Tvoe 3> <(Type 4> <(Type 5> <(Type 6>

Fig. 2. Flow chart of different type of work procedure classified in HACCP model of foodservice establishments.
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Table 9. Application of weighted scores in different type of procedure of foodservice establishments

*Type of procedure

Procedure Suggested inspection items and weights

1 2 3 4 5 6

Procurement —Raw/processed foods from safe sources,
sound condition(1) 1 1 1 1 1 1
Storage —Sanitary condition of storage room (1) 1 1 1 1 1 1
Pre-processing  — Health certificats of workers (2) 2 2 2 2 2 2
—Personal sanitary practices (2) 2 2 2 2 2 2
- Practices related with cross-contamination (2) 2 2 2 2 2 2
--Sanitary storage of equipment and utensils (1) 1 1 1 1 1 1

—Washing, cleaning, disinfection facilities for
equipment and utensils (1) 1 1 1 1 1 1

—Sanitary conditions of table surfaces, cutting
board, knives and cloths used to wipe (1) 1 1 1 1 1 1
—Proper thawing procedure (1) 1 1 1 1 1 1
. —Authorized water source (1) 1 1 1 1 1 1
Heat processing —Internal temperature of foods (1) 1 1 1 1 - -
Preservation —Exposure of foods at room temperature (5) 5 5 - - 5 -
~Temperature of foods stored in refrigerator (5) 5 5 - - 5 -
— Leftovers preserved in refrigerator (4) 4 4 4 4 4 4
— Internal temperature in hot-holding unit (2) - - - 2 - -
Reheating —Internal temperature of foods (2) 2 - - - - -

Service —Cleanliness of service area-water towel,
spoon and chopstick (1) 1 1 1 1 1 1

(Facilities) —Insect, rodent control; Screen at outside
doors and windows (1) 1 1 1 1 1 1

- Kitchen; floors, walls with proof-water mate-

rials, drainage with easy cleaning and cover
(1) 1 1 1 1 1 1

— Garbage container; Water-proof materials with
cover (1) 1 1 1 1 1 1
—Toilet and hand washing facilities (1) 1 1 1 1 1 1
— Lighting, ventilation and other condition (1) 1 1 1 1 1 1
Total weighted score 36 34 24 26 33 23
Number of item 21 20 18 19 19 17

* Type of procedure-(Fig.2)

Heo Adse BERRS vl AAE 5 U

288 wAREC} obFel 4 FESA= FArele
foE wREMEe] ¥ BRe] MHEs] o] doid, AT
EEFEANE BTl SOREE TTHEES A3
A gk gy AA BEREIAE ffE

AJgEtEC] 2 W8] HERECI: £ BEREs
ot FEskT AHE Al A A5 mESILE
BE7 AR o] FA%A] e AdFe] e o] &
Aol 22 fEEERA A% EHIE 27 Qldh
ol2i¥ RIBE UFS dAc EERRUL =&
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Table 10. Comparison of weights of 6 processing types of work procedures by hazard determiner in foodservice

establishments

Hazard Weights in 6 different types of processing (%)
Hazard determiner

Type 1 Type 2 Type 3 Type 4 Type 5 Type 6
Food/Ingredient control & storage 2 (5.6) 2 (59 2 (83 2 1D 2 61 2 87
Equipment storage 11 (30.6) 11 (324) 11 (458) 11 (423) 11 (33.3) 11 (47.8)
Personnel sanitation 6 (16.7) 6 (17.6) 6 (25.0) 6 (23.1) 6 (18.2) 2 (26.1)
Time-temperature relationship 17 (47.2) 15 (44.1) 5 (20.8) 7 (26.9) 14 (42.4) 4 (174)
Total 36(100.0)  34(100.0)  24(100.0)  26(100.0)  33(100.0)  23(100.0)

BEFEES felKREC 2 WEsty, 28 HEFR
R Aol FEHE HES BRAFC] HA
g delle #ERE BHIA AT FEREE
53 EEER A7 AE3 olFolAA ol 8A=
o] t] olAe] A WA AdxF 2Adhe EAS!
#EEEE Wit AAE 987} ok

i % &R

B ATE AMERERAA BAEY RAENE
7o HFRATE T3l HACCP 2dE 4Hrst
3, 2 AAE HEHE HE BEN ERE R
sgell FUEstch AR HEHES A BEE
A 50M RBEEZENE EEIL BEBES
AAEHgg on, BERES critical control point k-
ol BT HEHETS B wEtstdct

B Aol A doixl Bl KRS oS- ok

(1) 2T A A== BREMERY 929% L
ko) el WA, A, HHS RERERT A=
S glen, 53] fAme BWmERNC] 57.0~65.8
%2 7V} FL HES ARSI Ut

(2 fFEARY fEERS Fic AEl amnd
RAFEPE7) 56.5~632%%2 & {FEHEEdAM 713
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Bl s o] Qi) fmE RERFHAA BE-
BB E 28 RRE FRe 647~823%%
RN EETER 53 R BRIV 27EE
felEF Ak
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EmEHded, fiE RERTFHES MHRANEBA

2 Brik 28 B (9.1%), Keakdd 1018 JHH(45.5%),
BASE 4E HE(18.2%), MK -EHIBR 6/8 JHE
(27.3%)°1 At

4) BERB 9] fEERB(wight) e & FRET9
fEEE £ we} pEstden, HAG £LEE |
firell w2} 1B5%-E] bR7HA| o] fEERME #4519
o). fmE RERTY AENMEe] HES MHAeR
A 2 Rk 5.3%, MEREE 26.3%, EAME 184
%, [EKE-BERIBEGR 50.0%2] HfE Hglch

5y MR wEHED BT BEkd A4¢
WA BEE critical control point koA HgE
ST HR 2 Aol BEE BEHEES £F
Bl og KA EEEVF L AEERC &
A HES Y 4 ol BEEER ARt
R A 7 v b BEHEYS FAsch

(6) 6714 || ¥FTA FRES RESy &
FRR BEEH L AEREE 3 esto, HPE
FErret IR ARTS @wERR o B 53] ¥
HEgel HEEE AT ¢ UARF o

(7) critical control point -9l #EWE R &
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AEER & f£F RERT #EsEe = o2
EEERN kFE HBEE J9E 5 gk
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