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 EXECUTIVE SUMMARY

To lower the incidence of human food-borne disease, experts and stakeholders
have urged the development of a science- and risk-based management system in
which food-borne hazards are analyzed and prioritized. A literature review shows
that most approaches to risk prioritization developed to date are based on measures
of health outcomes and do not systematically account for other factors that may be
important to Decision making.

The Multi-Factorial Risk Prioritization Framework developed here considers
four factors that may be important to risk managers: public health, consumer risk
perceptions and acceptance, market-level impacts, and social sensitivity, The
framework is based on the systematic organization and analysis of data on these
multiple factors. The basic building block of the information structure is a
three-dimensional cube based on pathogen-food-factor relationships. Each cell of
the cube has an information card associated with it and data from the cube can be
aggregated along different dimensions.

The framework is operationalized in three stages, with each stage adding
- another dimension to Decision-making capacity. The first stage is the information
cards themselves that provide systematic information that is not pre-processed or
- aggregated across factors. The second stage maps the information on the various
information cards into cobweb diagrams that create a graphical profile of, for
example, a food-pathogen combination with respect to each of the four risk
prioritization factors. The third stage is formal multi-criteria Decision analysis in
which Decision makers place expiicit values on different criteria in order to develop
risk priorities.

The process outlined above produces a ‘List A of priority food-pathogen
combinations according to some aggregate of the four risk prioritization factors.
This list is further vetted to produce ‘List B’, which brings in feasibility analysis by
ranking those combinations where practical actions that have a significant impact
are feasible. Food-pathogen combinations where not enough is known to identify

any or few feasible interventions are included in ‘List C’. ‘List ¢’ highlights areas
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with significant uncertainty where further research may be needed to enhance the
precision of the risk prioritization process. The separation of feasibility and
uncertainty issues through the use of ‘Lists A, B, and C allows risk managers to
focus separately on distinct dimensions of the overall prioritization.

The Multi-Factorial Risk Prioritization Framework provides a flexible
instrument that compares and contrasts risks along four dimensions. Use of the
framework is an iterative process. It can be used to establish priorities across
pathogens for a particular food, across foods for a particular pathogen and/or across
specific food-pathogen combinations. This report provides a comprehensive
conceptual paper that forms the basis for a wider process of consultation and for

case studies applying the framework.
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Figure 1. Multi-Factorial Risk Prioritization Framework (MFRPF):
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Figure 4. Summary of Three Stages in Operationalizing and Aggregating the
Framework:
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8. SUMMARY

Although a retail and food service operator has the responsibility for
establishing a food safety management system for controlling foodborne illness risk
factors, inspectors have a vital, multi-faceted role in consumer protection. It is
essential that inspectors are rovided with the proper training, equipment, time, and
resources to adequately perform their jobs.

The primary role of inspectors is to ensure that the operator has effective
control of foodborne illness risk factors. Once inspectors have established a dialogue
with the person in charge and employees, conducted a menu/food list review, and
established a dialogue with the person in charge, inspectors will have enough
information to mentally place menu items into one of the three process flows. The
inspection can then focus on assessing the operator’s active managerial control of
‘foodborne illness risk factors associated with each process.

Once out-of-control foodborne illness risk factors are identified, the role of
inspectors shifts to assisting the operator with strengthening the existing food
safety management system through intervention strategies designed to achieve
immediate and long-term compliance. With inspector’s assistance, a retail and food
service operator can achieve long-term behaviéral change resulting in a reduction

in risk factor occurrence and an increase in public health protection.
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Annex 5, Table 1. Risk Categorization of Feod Esablishments
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x5 —/ . Risk Based Inspection Report
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Risk factors are improper practlces or procedures 1dent1fled as the most

prevalent contributing factors of foodborne illness or injury. Public Health

Interventions are control measures to prevent foodborne illness or injury. X -Critical

Item Requiring Immedlate Actlon

@7 7 u—F LN D DREKE

FOODEORNE/ILLNI

IN=in compliance ‘OUT=notin compliance  N/O=not observed N/A=nat appllcable )

H INTERVE ENTIONS]
COS=comected on-site during inspection _R=| repeatviulalon

Compliance Status
Foodborne lliness Risk Factors and Public Health Interventions

|cos]

1A IN |Certified food manager, duties

1B IN  [PIC knowledgeable; duties & oversight

2 IN  |Management awareness, policy present

3 IN  |Proper use of reporting, restriction & exclusion

4 IN  |Proper eating, tasting, drinking, or tobacco use

5 IN No discharge from eyes, nose, and mouth

6 IN  |Hands clean and propery washed

7 IN  |Hand contact with RTE foods restricted

8 IN  [Adequate handwashing facilities supplied & accessible

9  IN |Food obtained from approved source

10 IN |Food received at proper temperature

1 IN  [Food in good condition, safe, & unadulterated

12 N/A |Required records available; shellstock tags, parasite
destruction

13 IN |Food separatedfprotected from cross contamination

14 IN  |Food-contact surfaces; cleaned & sanitized

~ GOOD RETA

Compliance Status |COS| R
Foodborne lliness Risk Factors and Public Health Intervertions
15 IN  Proper disposition of retumed, previously served
reconditioned & unsafe food
16 IN  Proper cookingtime & temperatures
17 IN  Proper reneating procedures for hat halding
18 IN  Proper cooling time & temperatures
19 IN  Proper hot holding temperatures
20 IN  Proper cold holding temperatures
21 IN  Proper date marking & disposition
22 N/A  Time as a public health control; procedures & record
25 IN  Food additives; approved & property used
26 IN  Toxic substances properly identified, stored & used
27 N/A  Compliance with HACCP plan and variance

Risk factors are improper practices or procedures identified as the most
prevalent cortributing factors of foodborne iliness or injury. Public Health
Interventions are control measures to prevent foodborne illness or injury. X -
Critical Item Requiring Immediate Action

RACTICES

~ Good Retail PfaCﬂCBS are prevertanve measures to control the a

ddition ofpatmgens chemlcas and physlcal objects into foods.

Compliance Status [cos| R |[compliance status ICOS R
Good Retail Practices Good Retail Practices
28 IN |Pasteurized eggs used where required 43 IN  Single-use & single-service articles; property stored & used
29 IN |Wwater & ice from approved source 44 IN  Gloves used property
30 IN  |Variance obtained for specialized processing methods, 45 IN  Food & non-food contact surfaces cleanable, property
documentation on file designed, constructed & used
31 IN  |Proper cooling methods used; adequate equipment for 46 IN  Warewashing facilities; installed, maintained, & used; test
temperature control strips
32 IN  |Plant food property cooked for hot holding 47 IN  Non-food contact surfaces clean
33 IN |Approved thawing methods used 48 IN  Hot & cold water avallable; adequate pressure
34 IN |Thermometers pravided & accurate 49 IN  Plumbing installed; proper backflow devices
35 IN  |Food properly labeled, original cortainer 50 IN  Sewage & waste water properly disposed
36 IN [Insects, rodents, & animals not presert; no unauthaorized 51 IN  Toilet facllities: property constructed, supplied, cleaned
person 52 IN  Garbage & refuse properly disposed; facilities maintained
37 IN [Contamination prevented during food preparation, storage & 53 Out Physical facilities instaled, maintained, & clean
. i gzz:m dieariiness 54 IN  Adequate ventilation & lighting; desgnated areas used
39 IN__[Wiping clotns; properly used & stored 55 IN  Compliance with MCIAA & Choking Poster
40 N |Washing fruits & vegetables 56 IN  Compliance with licensing & planreview
41 IN  |In-use utensils; property stored
42 IN |Utensls, equipment & linens; property stored, dried, &
handed
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1.11. Prioritization for inspection based on establishment and product profiles

When the number of establishments to be inspected is large enough to
overwhelm the national or local food control system, some type of prioritization is
necessary to ensure that products that pose greater risk to consumers and
establishments that have a poor record of compliance are given special attention
and inspected more frequently. A technique that can be used to establish a priority
list of primary production and food processing establishments to be inspected relies

on establishment of product “profiles”.

@7 S u—F FENGNHHEE

Table 1. Matrix to assign a priority rating to the establishment.
Esta'bhshment Product risk profile Inspection prim‘itv%
compliance profile :
Low ‘ High , 1
Low ' Low 2
High High 2
High Low 3
1 = top priority: 2 = medium priority; 3 = low priority.
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XY —/V : Qualitative Risk Matrix in Food Safety

EkEF A bV AFAFE A B Risk Based Inspections, /2008 4£8 A 3 H
%EHE 4 . Roy Costa

- P, T

President Environ Health Associates, Inc.

BATOITEIC L B2 BERENHEEE L TW W) BRI b

Vﬁ”%%wﬁ%v
. | AU RZ L ESH LW R ERT S, BBERERIT,

Harzard (E#%ER, (LFH, WEHER T STOMHBRKRE) X

TuRL NG
. Consequence (B HIERDBEIRE)

Fxv 2 URXRER

2ay Vs, v=A MbT
YesNo ¥+ — b

BTN (FEERHT 70 —F)
Z DA ( )

e

VATHEE
s

RA VMR, Fev I8 '
VAULarT (BEE, EEES)

Hh v ~v

FEREF I

BER

FEEE

DALYs ¥ 721338 U7 842 (pseudo DALYs %)
Z DA, ( )

Oooooococom0OO0o0oOeE

| GMPP. SSOP. HACCP iz % & 5< & RSB alEE

| EEFCAREEROVAT ARREES

82

—270—



@7 7 ANTY b

New Food Safe%/ Paradigm

) ) ) Self Control
[0 Science is applied 5

O Industry self
control is high

0 Food safety

© programs in place

O Non compliance

contracts Non ~
compliance

@7 7 —FIENG I DK

Qualitative Risk Matrix

==

HAZARD CONSEQUENCES
Low Moderate High Very High
Very Low Very Low Low Low Moderate
Low Low Low Moderate High
Moderate Low Moderate High Very High
High Moderate High Very High Very High
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*[% > —/L : Risk Categorization Model(RCM)

SCEREZA bV ARFEH B : Risk Categorization Model for Food Retail/Food Service
Establishments Second Edition /2007 4 5 A
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The Federal/Provincial/Territorial Committee on Food Safety Policy
(FPTCFSP) established a Working Group to develop a national risk categorization
model for food retail and food service establishments. This undertaking was
prompted by the publication of the Food Retail and Food Services Code and the
commitment of federal, provincial, territorial and municipal governments to pursue
the goals of the Blueprint for the Canadian Food Inspection System. The Risk
Categorization Model (RCM) presented in this document was pilot tested in Nova
Scotia and the Yukon to provide reasonable assurance that the categorization
rankings obtained with its use reflect the rankings that would be given by
inspectors based on the factors outlined in the model. The RCM Questionnaire and
Guide contained in Annexes 1 and 2, respectively, are provided for the voluntary use

by regulatory authorities across Canada.
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o Check one of a, b, corrixjs“zlne i
c,ord P 2
score
a) High risk foods that are ready-to-eat when served or sold to the 10
consumer
by Medium tisk foods that are ready-to-eat when served or sold to the 2
consumer -
¢) High or medium risk foods that are not ready-to-eat 25
d) Low nisk foods that may or may not be ready-to-eat 10
Circle
. . heck fa, b .
2. Food Preparation and Processing Chec {c"::; % | corresponding
’ score
a) Extensive handling or preparation of high or medivm risk foods 40
b} Limited handling or preparation (cooking. serving} of high or 26
medium risk foods =
¢) Handling or preparation of uupackaged low risk foods 10
]
Check one of a, b, mrrf'sirde di
cord ponding
score
e} Manufacturing cook/chill foods: small scale cooked meat or
seafood products (smoking, curing) and‘or vacuum packaging or 20
aseptic packing of low acid foods
f) Provides catering services off site 20
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Circle

. e Check all that .
Equipment and Facility . corresponding
? apply .
score
a) Insufficient refrigeration equipment or hot holding equipinent to
maintain food temperatures at correct standards. facilities that are
under re-occuming boil order adviseries. or. if in place, drinking 15
water treatment systems for niicrobial contamination are poorly
maintained
b} Food preparation area or kitchen is small. insufficient space, has 1s
poor layout, inadequate lighting or venrilation -
<) Equipment or facility surfaces are not easily cleanable. in disrepair 15
or need replacing :
d)  Equipment and facilify is satisfactory or better [}
Management and Employee Food Safety Circle
. 1 N ¢ Check only one corresponding
Knowledge score
a) Demonstrate little or no knowledge/training of food safety practices 30
b) Demonstrate some knowledge/training of food safety practices 15
¢)  Demonstrate good knowledge/tiaining of food safety practices 9
Circle
00 ¢ ag 1 OCT2A Check only one corvesponding
score
a)  No documented food safety management program in place where 30
warranted
b) Documented food safety management program in place without an s
audit program =
¢ Audited food safety management program where at HACCP 0
principles are applied
d)  Not applicable due to the type of foods (1d) or the anount of o
handling and preparation (24)
Circle
Regulatory Compliance Check ouly one | corresponding
score
a) Non-compliance usually with three or more critical items during 10
inspections; continual non-compliance with non-critical items
b) Non-compliance with two critical items during inspections; continual non 0
compliance with non-critical items =
¢)  General compliance usually with one or o critical items in non-
iance during inspections: some non-compliance with non-criticat 15
items; eonditions being maintained or improved
¢ &) High complance; may have some non-compliance with non-critical o
items
e} A clinically confirmed or epidemiologically linked outbreak has occwmred
at the facility within the last year under the same ownership/ 30
. management
Cirele
0 0 Check only one | corresponding
score
a)  Foodservice serving more than 250 meals per day or food refail 20
employing more than 10 people
b) Foodservice serving less than 230 meals per day or food retail employing 10
10 or less people
Check only one if Clxcle :
3 < M corresponding
present
score
a)  Provides foodservice primarily to vulnerable populations including 30
fmmuno-corapromised individuals (e.g., hospitals. nursing homes)
b)  Provides foodservice directly to vulnerable populations that do not
include immuno-compromised individuals (e.g., child care centres. 15

residential care facilities)

Total score for 8 factors:
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Risk categorization obtained with questionnaire:
High Risk: 165 poinfs or more
Moderate Risk: between 119 and 160 points
Low Risk: 105 points or less

Document any additional risk factors noted during the visit that should be taken into
consideration:

Evaluation prepared by: Date:

Evaluation reviewed by: Date:

Final categorization assigned by manager or administrator (if different than above):
High Risk
Moderate Risk
Low Risk

Rationale for changing risk categorization obtained with the Questionnaire (if applicable):
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FIGURE 1

Work flow for prioritisation, Robert Koch Institute, 2008

Preparation Scoring Ranking Evaluation
- N 5
Selection of pathogens Delphi panel
| Identification of criteria \
> Assigning scores to . Applying » Ranking by sum » punlication
Definition of scores for pathogens wieights of weighted
each criterion scores
Definition of weights for
each criterion _J
Application
Scoring needs
revision *
Methodology Assess need for o Feed back and
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'ABLE 2

Criteria and definition of the respective scores for the prioritisation of pathogens, Robert Koch Institute

Criteria

Values
]

, 2008

Burden of disease

Incidence

<1/100.000

1/100.000-20/100.000

=>20/100.000

nospitalisation is very rare,

hospitalisation is rare, work 1oss of

hospitalisation is frequent, work

Severity 1035 1ess than 2 days, no pe! mare than § days s rare, very rarely loss of mare than & days is frequent,
nhandicaps persisting handicaps persisting handizaps do occur
St : between 50 und 500 deatns /year in mare than 500 deatns Jyear in
Mortality 8 G d V =
ortality <50 deathsiyear in Germany Germany Germany
Epidemiologic dynamic

(utbreak potential

outhreaks are very rare

outhreaks with § or, more cases are
rare

outhreaks with 5 or mare cases are
frequent

Trend

diminisning incidence rates

stable incidence rates

increasing incidence rates

Emerging potential

disease already endemic or very
unlikely to he introduced to Germany

disease has the potential to be
introduced to Germany sporadically

dizease is likely to emerge in Germany
in a relevant way

Information need

fvidence for risk factars /groups

risk factors and risk groups are
identified hased on scientific evidence

risk factors and risk groups are
basically known but scientific
evidence 15 missing

risk factors and risk groups are nat
known

Validity of epidemiologic information

epidemiologic situation is well known
and scientifically valid

epidemiologic information exists but
is scientifically not very valid

infarmation is

epidemiolog
insufficient

International duties and public
attention

na international duties or political
agenda, minor public attention

na international duties hut informal
political expectations, moderate public
attention

inter
paliti
attention

fional duties or explicil
agendas, high public

Evidence for patnogenesis

information an pathogenesis and
transmissian route available and
well supported by scientific evidence

information on pathogenesis and
transmission routes 15 basically
available but not well supported by
scientific evidence N

information on pathogenesis and
transmission routes i3 hardly
available

Health gain opportunity

there are hardly any possibilities for

concepts for prevention are
established but there is need for

strong need for further research on

influence the burden of
disease or the prognosis

only have a limited influence on the
hurden of disease or the prognosis

SRtaEEy : : k proventive measures hecause need for
Preventability gg:“jgz;';: or there™is need for further research to improve its prevention is clear but concepts for
effectiveness prevention are missing
medical treatment is rarely necessary | med al treatment s froquently g:‘p;‘;:h:';’r;’:,'g‘:‘:s: ;':\f;; "J':th“"
cti s are i 3 indicate ¢ ica Y -Ure -y X 0 me
Treatatility or effective treatments are available indicated but medical treatments availabla that positively influences

the burden of disease or the
Prognosis

Proposed altemative to mortality

Case fatality rate”

<0,01%

oo 1%

> 1%
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