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, We develop a prioritization framework for foodborne risks that considers public
%health impact as well as three other factors (market impact, consumer risk%
acceptance and perception, and social sensitivity). Canadian case studies are
épresented for six pathogen-food combinations: Campylobacter spp. in chicken;
Salmonella spp. in chicken and spinach; Escherichia coli 0157 in spinach and beef;
and Listeria monocytogenes in ready-to-eat meats. Public health impact is
measured by disability-adjusted life years and the cost of illness. Market impact is
quantified by the economic importance of the domestic market. Likert-type scales
are used to capture consumer perception and acceptance of risk and social
sensitivity to impacts on vulnerable consumer groups and industries. Risk ranking
is facilitated through the development of a knowledge database presented in the -
format of info cards and the use of multicriteria Decision analysis (MCDA) to
aggregate the four factors. Three scenarios representing different stakeholders
illustrate the use of MCDA to arrive at rankings of pathogen-food combinations that
" reflect different criteria weights. The framework provides a flexible instrument to
- support policymakers in complex risk prioritization Decision making when different
stakeholder groups are involved and when multiple pathogen-food combinations are

. compared.
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CAMPYLOBACTERIOSIS AND CHICKEN CONSUMPTION
Criterion Jytovt Score
incidence {per 100,000} 495 nia
i 0.
Public Haalth Case-fatality rate {%) 003% nia
Impact CO1{S) 78,810,00 nia
{2002~ 2004}
DALY 808 nla
Size of  Famm gate {$1,000} 1,680,000 nwia
oty Total value atretal ($1,000) | 5,684000 | wa
Market impact | Economic importance of the domestic 5,472,000 nfa
(2003_2082) market ($1,000)
Key export market 0.83% na
Key import market 1.94% nla
Degres to which fisk is perceived as uncordrofiable by con- | 1.25
sumer
Degree to which risk is perceived as unknown {o the individ- | 1.6
ual
Gonsumer Percep- Degree to which risk is perceived as un known to the scien- | 2
tion and Accep- | 1515
tance o ; ;
egree to which exposure to the risk is perceivedto bein- | 1.78
(1to 3 scale) voluntary
Degree to which consumer perceive outcome as sever 15
Total {normatized, 010 1 scale) 03
Social Consumer 0
Sensithvity
oty  |Fim

Table H. Risk Profiles for the Six Pathogen-Food Combinations and Weights Assigned by Each Stakeholder

Public Health Consumer Perception Soctal Sensitivity
Market Impact and Acceptance
DALY COt Econ. Imp. of the Domestic Normalized Scores Consumer 0-1 Firm 0-1
(vears)  (CANS$ million) Market (CANS Mitlion) on 0-1 Scale Binary Score  Binary Score
Pathogen-food combinations®
C-C 808 64.8 5472 03 0 0
S-C 449 54.2 5472 0.25 0 0
S-S 1 0.14 118 0.5 0 0
E-S 3 0.35 . 118 0.8 1 0
E-B 260 28.1 5.264 0.6 1 0
L-RTEM 58 8.8 974 0.6 1 1
Weights®
Stakcholder 1 0.125 0.125 0.25 0.25 0.125 0.125
Stakeholder 2 0.165 0.165 0.33 0.33 0 0
Stakchoider 3 0.50 0.50 a 4] (] 0

ACampylobacter spp. in chicken (C-C), Salmonella spp. in chicken (§-C), Salmonella spp. in spinach (S-S), E.coli G157 in spinach (E-S),
E. coli 0157 in beef (E-B), L. monocytogenes in ready-to-eat meats (L-RTEM).
bStakeholder I: 4 factors, equal weights; Stakeholder 2: 3 factors, equal weights, and Stakeholder 3: public health only.
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Table IH. Complete Ranking PROMETHEE I for Three

Different Stakeholders

Scenarios?

RANKING Stakeholder 1 . Stakeholder 2 Stakeholder 3
i E-BP C-C C-C

2 L-RTEM E-B S-C

3 C-C s-C E-B

4 S-C L-RTEM L-RTEM

5 E-S E-S E-S

6 S-S S-S S-S

“Stakeholder {: All four factors weighted equally. Stakeholder
2: Social sensitivity not included, other three factors equally
weighted. Stakeholder 3: Only public health factor weighted.
®Campylobacter spp. in chicken (C-C), Salmonella spp. in chicken
(5-C), Salmonella spp. in spinach (S-S), E.coli O157 in spinach (E-
S), E. coli O157 in beef (E-B)., L. monocytogenes in ready-to-eat
meats (L-RTEM).
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The Priority Classification System is a scoring system that classifies food
businesses into risk categories based on the type of food, activity of the business,
method of processing and customer base. Food businesses are assigned a score that
relates to one of three priority classifications: high, medium and low. Individual
scores for a specified set of risk factors are added to achieve an overall score that
determines the priority classification for the food business. State and Territory
Governments that implement a food safety program requirement can use the
classification system to determine: 1. the food safety program implementation
timetable; and 2. the initial audit frequency for food businesses. The Priority

Classification System does not apply to food businesses within the primary industry

sector

@7 ' —FHIENR P HHRE

v Tick the suitable box in each table

SECTION 1 Food type and intended use by customer

High-risk foods that are ready-to-eat
Medium-risk foods that are ready-to-eat
High-risk foods that are not ready-to-eat
Medium-risk foods that are not ready-to-eat
Low- risk foods that may or may not be ready-to-eat
BUSINESS SCORE

SECTION 2 Activity of the food business

High- and medium-risk ready-to-eat foods are handled during processing or
manufacturing of food

High- and medium-risk ready-to-eat foods are only portioned before receipt by the customer

25
20
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This booklet has been produced by the Environmental Health Officers (EHO’ST
of Hastings District Council to assist food premises operators to achieve “very good”
or “excellent” grades under Council’s risk-assessment based food inspections. It
outlines the basic items that the Officers will be looking for during their food
premises inspections. The booklet is intended as a guide only and is not a manual
on food safety. It does not cover all the legislative requirements of the Food Hygiene
Regulations 1974. You are encouraged to discuss your grading with your
Environmental Health Officer, however they will have the final say in deciding the

premises grading.
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HASTINGS DISTRICT COUNCIL FOOD SAFETY ASSESSMENT

Trade Name

Postal Address

Type of Premises EHO
Person in Charge Date

CONDUCT AND PRACTICES SCORE........ /5
Criterion /% | Comments

Required Notices

First Aid Kit {up to date)
Qccupiers Duties

WHB maintenance
Vermin/insect controls
Refrigeration {load)
Food Storage

Food Protection
Temperature monitoring
Suitable clothing
Refuse Disposal
Dish/glass washing
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L : Food Sector Risk Ranking and Prioritisation Models
ek # A4 RV : Food Sector Risk Ranking and Prioritisation Models The Methods
Domestic Food Review

ANFFEHH : 2006 4E3 H

sk . NZFSA (NEW ZEALAND FOOD SAFETY AUTHORITY)

E M REE | =2 VT K 2a YTV FRRZ DS (NZSFA)

VLB ORK | NZFSA DEWNAREFEEO—BL LT, 4% 5FIESOMIL=a—
S SR ARSHHEYEATATFETHS. ZOFHEEE
| A EFT ALY IR INE

SukL AR | AR LV BOCEBS LTV E B bILS RHIE

Fru—FHE O F=yrYARHR

GERE) (W ozaTUvs vad MY

. | = Decision tree

Ry — V&R 5 0BT 5 2 VD)
TNV (FEFRP7T 70 —F)

Z DA ( )

KAV M F=v 78

VLo (BSEEE, EEES)

B~V

RIEEH

FEEE

DALYs ¥ 721388l U7 #81E (pseudo DALYs %)
O Zoff ( )

oOoooodooOomOoi

| REEEL

(A—A 5 U 7D Australia New Zealand Food Authority
(ANZFA) priority classification systemt & % 7 % @ Risk

k Categorizing Model for Food Retail , Food Service

| Establishments #251C L)

|4+ —2 5 U 7D Australia New Zealand Food Authority
| (ANZFA) priority classification systemt & % 7 & ® Risk
| Categorizing Model for Food Retail / Food Service
Establishments #2%&il, =a—V—J v FOT—F 2#@s LIz

39

—227—



B, BT —ZBNRRELTWAEAICE, EMRZ0EERLZERY A
<o

@7 X5 K

Food control plans are intended to be introduced ‘to New Zealand’s domestiér
food sector within the next five or so years as part of NZFSA’s Domestic Food
Review.

This paper sets out the risk ranking and prioritisation models NZFSA has
developed for the transition to and implementation of these food control plans.

Food businesses are classified into 30 food sectors. The risk rankiﬁg model then
ranks food sectors according to the food safety risks posed by the sector. The risk
ranking model is divided into two parts. Part one covers the inherent risks
associated with foods such as the type of food and the intended use by customer
(assuming availability of a reasonable level of scientific or factual information).
Part two relates to sector organisation or business practice factors that have an
impact on food safety and suitability such as food safety systems/structures in place
(this information is less scientific).

Sector organisation or business practice factors considered in this model
include: the ability of a food sector to effectively implement regulatory change,
determining the best place in the supply chain for effective risk control, public
interest in regulation. The models used together will form the basis of
recommendations for transition to and implementation of food control plans. It is
recognised that NZFSA will make the management Decisions required to make the

final Decision on transition and implementation issues.
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7.1.4 Section Four — Community Reach

Purpose of this Section:

This section is designed to account for the impact a food
sector would have on the community if unsafe food was
produced.

Factors Considered:

» the proportion of the population regularly consuming the
food type (based on the 2003-2004 NZ Total Diet Survey
Food List, see Appendix 1

+ the volume of food produced by the food sector.

Assumptions made:

s foods consumed by the majority of consumers, or
food distributed widely would have a negative effect
on more people if contaminated, therefore attracts a
higher risk weighting

+ foods with limited distribution andfor available only
to a minority of consumers have a less serious effect,
however they still present appreciable risk, so a
positive score is asszgned

| R;sk Wesghtmg A ,
Categary - . Weighting
Commedtty/ Wide Cammumty Reach o J0
MEd—rangef Moderate Community Rea:h . 4 ;
‘Spedialty food/ Resmcted Community Rea(h .- -
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2. Decision tree
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The Authority uses the Australian Government’s food safety risk profiling

framework (RPF) to priority classify NSW food businesses. The RPF comprises two

Decision trees; one each for primary production and food businesses. There are four

(4) possible classification outcomes:

Priority 1 (P1)
Priority 2 (P2)
Priority 3 (P3)
Priority 4 (P4)
Businesses in the P1 tier represent the highest food safety risk. Conversely, P4

businesses represent the lowest food safety risk. The risk status of P2 and P3

businesses are intermediate between these extremes.

O 7 U —F HIENG P HHFE

Business Hazard RPFE pathway Priority | Rationiale/ Comments
| type PP/FB 1 PPIFR 2 PR/EB3 PP4 | Class : ;

whole grain Pyrrolizidine PP ab 2,a,No - - P4 Small seed size contaminants steved out by

farm Alkaloids food processors

Pig farm Salmonella PPa 2 ab, Ne - P3 Slaughtering less than 24 hys off-feed
minimises levels and is practical but is not
critical for safety at consumption. Q3b - CCPis
at processing and is supported by very low
levels at retall (Coates ef al, 1997)

Baby formula | Salmonella & FBab ab,c ab,cd.e, Yes - P1 Baby formula is specifically made for infants—

processor Enterobacter vulnerable population — aritical control is
unreliable as evidenced by repeated problems
with infant formula — e.g. Salmoneliz and
Enterobacter ssakasakit |

Canned food | Microbial FBab abcde a,b,c, No - P2 Canned food by definition in Q2a are 'PHF ie.

Processor can support microbial growth. Effective control
can be had by packaging and retorting |

Caterer Microbial fBa a abdefgh, - P1 Unreliable as evidenced by outbreaks in the

No community in association with food

manufactured for catering purposes

Dry goods Microbial B a,b.c,No - - - P4 Low water activity

storage &

trasport

Hospital Microbial FBa 3 abde Yes - P1 Vulnerable dients

Restaurant Microbial fBa E] ab,cdefg No - P2 High risk foods, hot holding but small

{express distribution

arder)
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*t5 > — /1 . Business Sector Food Safety Risk Priority Classification Framework

X#RZ A kv : Business Sector Food Safety Risk Priority Classification Framework
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ﬁis risk profiling Framework has been developed to provide guidance on bthe
allocation of Australian food business sectors into categories based on their
likelihood of contributing to foodborne disease and the potential magnitude of that
contribution. That categorisation is required to enable appropriate risk
| management regimes to be assigned to those business sectors. In addition, the
- Framework will be used to guide future policy Decisions on food safety management
in Australia. In its current form the Framework assumes that the user has high
level understanding of food safety issues, and approaches to their management, and

“is not intended for general use by food businesses.
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SCERZ A b v/ RAEH B Development of a Risk-Ranking Framework to Evaluate
Potential High-Threat Microorganisms, Toxins, and Chemical in Food./2009
EFH4A . R NEWSOME, N. TRAN, G.M. PAOLI, L.A. JAYKUS, B. TOMPKIN, M.
MILIOTIS, T. RUTHMAN, E. HARTNETT, F.F. BUSTA,B. PETERSEN, F. SHANK
J. MCENTIRE, J. HOTCHKISS, M. WAGNER, AND D.W. SCHAFFNER
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Through a cooperative agreement with the U.S. Food and Drug Administration,
the Institute of Food Technologists developed a risk-ranking framework prototype
to enable comparison of microbiological and chemical hazards in foods and to assist
policy makers, risk managers, risk analysts, and others in determining the relative
public health impact of specific hazard—food combinations. The prototype is a
bottom-up system based on assumptions that incorporate expert opinion/insight
with a number of exposure and hazard-related risk criteria variables, which are
propagated forward with food intake data to produce risk-ranking determinations.
The prototype produces a semi-quantitative comparative assessment of food safety
hazards and the impacts of hazard control measures. For a specific hazard—food
combination the prototype can‘produce a single metric: a final risk value expressed
as annual pseudo-disability adjusted life years (pDALY). The pDALY is a
harmonization of the very different dose-response relationships observed for
chemicals and microbes. The prototype was developed on 2 platforms, a web-based
user interface and an Analytica R_ model (LuminaDecision Systems,
LosGatos,Calif., U.S.A).Comprising visual basic language, theweb-based
platformfacilitates data input and allows use concurrently frommultiple locations.

The Analytica model facilitates visualization of the logic flow, interrelationship
of input and output variables, and calculations/algorithms compri:_sing the
prototype. A variety of sortable risk-ranking reports and summary information can
be generated for hazard—food pairs, showing hazard and dose-response
assumptions and data, per capita consumption by population group, and annual
p-DALY.

Keywords: food safety, risk, risk ranking
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Table 1 --Hazard-{food pairs used for prototype testing.

Arsenic and smoked salmon

Bacillus cersus and liquid, extended-shelf-life coffee creamer in
individual serving unils

Benomy! and apple juice

Clostridium perfringsns and beef broth-based gravy prepared in a
restaurant

Cyclospora cayetanensis and fresh raspberries

Dioxin and leftluce

Dioxin and fresh green onions

Dioxin and cheddar chease

Dioxin and whole milk

Escherichia colf O157:H7 and apple juice

E. coli O157:H7 and sprouts

Enterobacter sakazakii and powdered infant formula

Fumonisin gnd canned corn

Hepatitis A virus and fresh strawberries

Hepatitis A virus and raw oysters

Listeria monocytogenes and whole milk

Mathyl mercury and smoked salmon

Nitrate and smoked salmon

Nitrite and smoked salmon

Norovirus and raw oysters

Salmonelia spp. and powdered milk

Salmonella spp. and raw oysters

Shigella dysenteriae and fresh green onions

Staphylococcus aureus enterotoxin and natural cheddar cheese
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Table 2--Risk-ranking prototype input variables.”

Initial prevalence
Initial concentration before processing
Change in concentration at primary production
Likelihood of introduction at primary production
Introduced concentration at primary production
Change in prevalence during primary production
Change in concentration at processing
Likelinood of introduction at processing
Introduced concentration at processing
Change in prevalence {processing)
Change in concentration at distribution, slorage, retail, foodservice,
and in the home
Likelihood of introduction at distribution, storage, retail, foodservice,
and in the home
Introduced concentration at distribution, storage, retail, foodservice,
and in the home
Change in prevalence at distribufion, storage, retail, foodservice,
and in the home
Total eating occasions/exposed population
Grams per eating occasions
pDALY per iliness
Daily consumption
Dose-response model
Beta-Poisson
Exponential
Linear
Chemical cancer
Chemical noncancer
Noncancer method
Threshold
Linear model threshold
Linear model nonthreshold
Hazard
Microbial or chemical/toxin
Dose
RiD
Threshold

®As shown in the input/output user interface Analytica node,
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[ Risk Ranking Framework Prototype H Figure 1 —Initial view: main
page of web-based

Ploase Select an Nem Browser Please note: this prototyp for Internet Vihile prototype implementation.
Home Netscape should wm it wll bo much slower to navigate the application
= Hazerds and enter data using Netscape.
§ Mcrsbsal
¥ Chamcel
= Foots Introduction This prototype appication demonstrates conceptual features of a nsk.ranking
+ ameel Orgn tramework for food safety It acts as both a data repository for risk information
S Part Orgn refated 1o 100d hazards and as a risk ranking 1001 1o compare nsks across the
% Complex Food numerous f0od-hazard combinations.
5, Bagls Smeite Features Each section typically demonstrates one or more features which
£ pOALY Tomploten could be apphed to all sectrons in & complete apphcation Features are
& Rk Ranking described below in talics with a grey background
* Reports
Navigation The tree view on the left side of the page provdes hierarchcal navigabion for the

entire appicaton Chchang on a + wil @éxpand the node, whele chckong on a - wil
collapse that node Underkned words are hnks that will take the user to the
speafied page Chclang on Home will return the user to this page

Fealure Users can amve a! the same page via different routes Facxm
the Food-Harard page for Sk #a in Oysters is by

4 "Y
hazards o foods.
Feature Links in ialics aliow the uset (o add new tems 10 the database The
itorn will be added to the focation in the E g chicking on

“Add New Hazard™ under Microbial - >annlmannhmmnu
sub-category of hazard. Not all of these hnks are curently active

Hazards Hazards ate categorized into two major groups microbral and chemcal Each
category contains several sub-categones Hazard speafic infformation is
entered only once pef hazard (e g doseesponse) This ensures consistent use
of hazard charactenistics for al foods to which it apphes For example see

Salmonedia

Feature For many nsk answers are supphed via
dropdown lists This restricts users [0 a sel of acceplable options wtuch bave
prodefined weights for tisk ranking

Feature for specific be using

help files Mmmmwmmonmhm(og °)

'This model duplicates the calculations demonstrated in the Prototype based|
upon user inputs entered in the Input/Outputs User Interface module.
‘Outputs from the model can also be accessed from the Input/Output User Figure 2--Initial view of Analytica
Interface module. madel.

Input/Output User
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