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ABSTRACT

There is a markedly increased desire for quantitative data on the risks associated with consumption o f meat and meat products, a,i 
traditional meat hygiene requirements are coming under increasing scientific scrutiny. Application o f risk analysis on a broadfro* 
is an important prerequisite to achieving improved meat hygiene goals on a global basis. As the risk assessment paradigmis 
increasing applied and guidelines for risk assessment become established, internationally-accepted criteria for risk m anaged  
decisions on acceptable levels o f health protection present a further challenge.

INTRODUCTION

In a contemporary food safety environment, satisfying the need for inspection and hygiene measures that are scientifically justified, ^  
and equitable requires a risk-based approach. Although food safety risk analysis has been applied on an ad hoc basis for many years- 
are now a number o f reasons for the emergence o f a more formal discipline:

(1) Greater public concern over real or imagined food-borne hazards to health

(2) Inclusion o f risk assessment principles in national legislation, and new legislative conditions that facilitate product liability claif*
(3) The increasing need for food control systems to represent efficient and cost-effective use o f government funds
(4) Trade agreements that require scientific validation o f sanitary measures utilised by national governments.

Countries exporting a large proportion o f their agricultural produce have a particular interest in a risk analysis approach. As 
meeting the challenges o f their domestic food safety environment, they must also meet the food safety expectations o f importing coun^ 
this context, food safety programmes for meat and meat products are arguably the most complex o f any food commodity 
application o f food safety "risk analysis" in different countries suffers from a diversity o f approaches. This paper will explore several & 
application where international agreement on methodological approaches will result in efficient and scientifically-justified meat 
programmes that enhance consumer protection.
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FOOD SAFETY RISK ANALYSIS Ap{
aPP

There is still considerable confusion over a food safety risk analysis vocabulary. The definitions agreed by the Codex Committee on G‘l gen 
Principles (Anon., 1996a) provide a basis for developing a brief explanation. Prin

Recognition of the difference between "hazard" and "risk" is a primary issue. A hazard is a biological, chemical or physical agen11 '99 
condition of, food with the potential to cause an adverse health effect. In contrast, risk is a function o f the probability o f an adverse111 R 
effect and the seventy o f that effect, consequential to a hazard(s) in food. Understanding the association between a reduction in h a #  the 
food in a particular segment o f the food chain, and a reduction in the risks o f adverse health effects in the exposed consumer population' ass( 
particular importance in development o f food safety controls. i tec!

The three components o f the risk analysis process are risk assessment, risk management, and risk communication. Risk assessmentisff C 
primary scientific process and represents an evaluation o f the probability o f occurrence (likelihood) and severity (magnitude) o f known °[ WT 
potential adverse health effects resulting from human exposure to food-borne hazards. The risk estimate that is generated may be expreS? Pro’ 
in quantitative or qualitative (i.e. categorical representation) terms. A risk assessment should contain four analytical elements: hazard sho 
identification, exposure assessment, hazard characterisation (which may include a dose/response assessment) and risk characterisation' ' evs 

Risk management is concerned with weighing policy alternatives in light o f the results o f risk assessment and, if  required s e le c t  and 
implementing appropriate control options. Decisions on acceptable levels o f risk should be determined primarily by human N 
considerations, and arbitrary or unjustified differences in these levels should be avoided (Anon., 1997). Other factors which may ¡n"j aPP 
decision-making include technological feasibility, economics and social concerns. Risk management policy options categorising ^  met 
approaches to acceptable levels o f risk include: fooi

• "Zero-risk" policies eg. implicit in de minimis and acceptable daily intake approaches
• Risk balancing policies eg. cost-benefit, as-low-as-reasonably-achievable (ALARA)
• Risk threshold policies eg. where specified levels o f risk are deemed acceptable
• Risk comparison policies (including precedence)
• Procedural approaches eg. utilising negotiation or consensus building.

Risk communication is the interactive exchange o f information and opinions concerning risk among risk assessors risk 
consumers and other interested parties.

GENERAL ASPECTS OF MICROBIOLOGICAL RISK ASSESSMENT
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though hygiene programmes must address biological, chemical and physical hazards in meat and meat products, this paper is pf’f, una, 
concerned with microbiological hazards. There is an emerging consensus that microbial pathogens o f gastrointestinal origin are by j criti 
most important source o f public health risks resulting from consumption of meat and meat products. In this context, the pathogens r i^  
recent epidemiological reviews as being o f most significance are : Salmonellae, Campylobacter, Escherichia coli O l57^
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Pathogens of gastrointeítínaíT rigifo rig ina t^ from 'u n s ^ n m f  ° l? \ ’ ¡‘ ÍS ‘‘kely that aImost a11 foodb°nie transmission of these
d essmg [n respect o f raw f o o d ^ o m m S e s  s u l a s  f  esh Z 7  T *  COntamination o f * e  carcass and viscera during slaughter and 

erent levels o f contamination that are incurred from the harve ’.microblol°g lcal nsk assessment will mostly be concerned with evaluating 
In developing new approaches to rn„ ‘ , 7  h harvestmg and processing environment. B

oTmth'56 that there is an increasing body r lh pathogens o f gastrointestinal origin, it is important to
to aPnth,°8enS ° f  Ibodbome public health importance Obviouslv ,e llmite^ contnbut'on o f Post mortem inspection to control or elimination 

in riskSSeSSment approach (Hathaway, 1993). V’ *  hazards ansing from grossly-detectable abnormalities can be subjected

product" 1 microflo^ bn^AiTcM  b^i^kedl^m odtfied^b^subsM uent^ 6*5 f '‘r  ^  entering the f° ° d chain dictate the character o f
apnrnn "  ^  processing through to intended end-uses of a V J  events: Constructlon o f detailed scenario sets describing all steps from 
E r f  - microblolog- a l  data. L  °of m t ^  f * " ? *  1“ *Bted reSearch 1S required a c d u l a t e

generals" ,mportant role in this respect. Because o f the variabilitv ?  mCat Produced according to a specified process is
acknowi r babll'stic risk estimates offers considerable n ro m ii (V  V "  blologlcal data, Monte Carlo simulation modelling that
a S S  86 th3t 3pplicati0n of microbiolojcal^risk^assessment i  Í  ^ J “ 1 H° WeVer k is important 1°

A p le th i rather than mathematical models. pproaches in the near-term will more commonly utilise qualitative

described'6 t0 ™ c r o w X g ^  pract¡cc (GMP)> are in place to limiting food-borne illness
standard n" qualitative terms, and are rarely fom ulated relative m a i f  7 CV° Ved from general Principles o f hygiene, are usually 
health e'o S  ° nly been incorporated in codes of pm ctke w íere f  assf ssment o f risks *> human health. Microbiological

I„ the cast of°f0ked’ refrigerated> ready-to-eat products. P miologlcal evidence has demonstrated a "significant” risk to public

S e l í f a í v w í í  arC available’ n e t t t ó n d S  ta s  eel'em fTxed t ú tb e r s  o^m fe688 r° bUSt riSk assessments (and risk management decision-

risk is “
inevttáblfh8’ maXlmum residue levels and their p u b l t e ^ S ' r i S i f i c a n í f H ^ h ^ 0* ^  l°  br° aden the understanding o f acceptable
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APPhcation o f a risk analvsiQ a , ■ INTERNATIONAL STANDARD SETTING
~ / r  FA0/WH0 ^  tbe^ nternational food trade. In promoting a risk analysis
Princmlet 6lufor Carrying out a risk asses m nt L  £  S e d  ^  ^  ISSUeS 1995* has developed a
1997!PhasH" ,e dab° ration of Codex standards.’ A Joint FaS w H O ^ . systematic application of risk assessment
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lech,,’™™;,“  ^PPropriate to the crcum sta“« .  o f t h e l i f t o  h ^  ) “ '! “■ *  SPS measures are based on an
S T ? , by rel'™"> « . i o n i  „ ¿ " t i  ' ”  p '“ ‘ “  ”  h“ 1,h. “ "8 “ =»""• assessmen,

r ' r i - r ' n T  * f”  “*  SPS » » *  ‘he
should 2  t?  the W T 0- Where different measures have enn v l  , , f  W bg considered justified and in accordance with the
level 1  h° Se least restrictive o f trade ThH p<! a equlvalent outPuts- the measures chosen to achieve required levels o f protection 
and o tiey deem necessary. However Member. J  Asree.m ,ent also recognises the fundamental right o f Members to protect themselves at a 

a" alydS "  « S S * ”  6 6XPeCted t0 JUStlfy ^  W8her leVCls ° f  protec“ on by utilising ris/assessm ent techniques

frameworks, a number o f challenges are inherent in their
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r . APPLICATION OF HACCP
uiven the

a p p lic a tio n  re q u ite s  fom «l re co g n itio n  „ f  th e  e s s e n u ,

™ s t f ^ ” (,£ r lii » 6 b ) HA™ s P d f  H ' i C C I'  “  " afr,yS tem  w h ic h  ld “ n f ie s . e v a lu a te s , an d  co n tro ls  h aza rd  
ievels is e d 6 C° ntro1 o f  r isks. H o w ev er anC 2  11118 d e fim b ° n  d o es  n o t e ffec tiv e ly  e s tab lish  a d is tin c tio n  b e tw e e n  the  co n tro l o
C0l>riderat !6ntlral l°  the Production of safe S  S i l  T  ^ i  m" St f  ,  SUCh & natUfe that their elimination or reduction to acceptabl,
“Acceptable" qUeStion "could contamination with identifieih  deC1S1° "  * *  l°  CritiCal C° ntro1 P° ‘ntS (CCPs) include:criticall b level(s)”? Thus the c o n r o n tT  with identified hazard(s) occur in excess o f acceptable level(s) or could these increase t<

mitS Wdl largely rest on application o f a m a f e a U n d T  f  “ • bUt n0t elaborated- yet consistent decisions on CCPs amn ot a practical and systematic nsk analysis process (Notermans et al., 1995).
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In achieving the recommendation that "quantitative methods o f risk assessment should be developed for biological hazards to facile 
improve application o f HACCP (Anon., 1995), the setting of food safety objectives (FSOs) for the particular segment o f the food & 
which a HACCP plan is being applied would appear unavoidable (see below) (Hathaway and Cook, 1997). An example o f a FSO fr 
slaughter and dressing might be "to minimise transfer and redistribution o f microbiological hazards from the gastrointestinal tract an<̂  
the carcass, according to specified microbiological targets".

In general terms, it is contended that application o f genuine HACCP-based systems should provide improved food safety â 1 
compared to those provided by adherence to GMP, and/or should provide greater benefit/cost ratios for particular food safety chara^ 
than those achieved by GMP. Thus the enhanced food safety control offered by genuine HACCP systems should not be compromis«'1 
inclusion of CCPs that represent undifferentiated GMP requirements. This appears as a common problem in a number o f the i 
HACCP plans that have been published.

Unfortunately the current literature describing application o f HACCP systems rarely considers the difference between a reduction 
level o f hazards in food during a particular segment o f production or processing, and a reduction in risk for consumers. Although h 
based food control systems are often justified solely on the basis o f being able to reduce or "minimise" hazards during one segm«11' 
food production / processing system, it is contended that assigning critical limits on this basis alone will often be insufficient; the g“ 
HACCP system should be to significantly reduce the risk o f food-borne illness.

A HACCP system designed according to this risk-based approach may not necessarily be concerned with setting specific paS’ 
standards for a food during an intermediate segment o f a food production chain; the industry or regulatory response to a deviahoi 
critical limits may be equally be the immediate imposition o f better controls.

H;
H

Ni
Vj

JUDGEMENT OF EQUIVALENCE

Differences in meat hygiene programmes inevitably exist between countries, and are often a result o f a different spectrum / prev^ 
foodbome hazards and different production systems. Determining the equivalence o f food safety control measures in different coUi* 
becoming a critical issue in the international trade in food. The WTO SPS Agreement specifically requires that if  requested by an «*■ 
country, an importing country will consider claims o f equivalence for a food control programme, with the burden of 
demonstrating equivalence resting with the exporting country.

A framework for the determination o f equivalence of meat hygiene programmes requires the development and application ot 
principles and guidelines in a systematic manner. Due to the complexity o f meat hygiene programmes, the basis for comparison 
dependent on the particular component o f the control programme being assessed, and should be at the highest level o f general^ 
allows effective comparisons to be made.

The analytical decision-making process for judgement o f equivalence at the "macro" (infrastructure) level will rely primarily on quil 
evaluation of systems, and judgements at the "micro" (procedure and product) level will rely primarily on quantitative evaluation of ̂  
and wholesomeness o f the product. Judgements are dependent on the expected food safety outcomes o f a control system and thisr' 
formulation of appropriate FSOs.

FSOs may be described in qualitative or quantitative terms, including formulation according to a chosen level o f protection (a«c! 
level o f risk). When there is insufficient information to adequately evaluate differences in inspection capability and product safety in 
foodbome risks to human health, these differences should be evaluated in terms o f the level o f control o f the hazards o f con«e,t 
qualitative judgement as to the likely outcomes in terms o f risks to human health. In doing so, consideration should be given to coiflP' 
levels o f control o f the hazards o f concern by other components o f the particular food safety programme. Validation in respect i 
FSOs becomes a key issue in judgement o f the equivalence o f HACCP-based food safety control programmes. Decision trees can]i' 
judgements.

Agreement is also required on formal structuring o f some aspects of analytical decision-making related to "other legitimate fact°p 
protection of human health and fair practices in trade", and the extent they can be taken into account (Anon., 1997). Codex 
provide essential international benchmarks, and the Codex system is striving for a well-documented risk analysis process in the elab°f 
standards so that governments can determine their position when deciding on the national applicability o f Codex standards and th«if 
determining equivalence (Hathaway, 1997).

CONCLUSION

The application of risk-based approaches have the potential to substantially improve the scientific elaboration o f meat hygiene stan*^ 
allow an overall assessment o f risks and benefits in meat hygiene programmes. The transition from systems based on traditional prWj 
meat hygiene and a command-and-control regulatory involvement to Company-driven, quality assurance-based systems utilising 
risk assessment and HACCP is already in train, and will be markedly influenced in exporting countries by the provisions o f the 
Agreement. Current initiatives (and the WTO SPS Agreement) are firmly focused on the outputs o f the food control system 
prescriptive aspects of process inputs and the means o f delivery, as long as the sanitary measures that are applied achieve the requir«^ 
health protection.

As the risk assessment paradigm is increasing applied and guidelines for risk assessment become established, internationally^, 
criteria for risk management decisions on acceptable levels o f health protection present a further challenge. Risk assessment 
limited usefulness unless risk management guidelines are available that establish acceptable levels o f food safety, and allow ^  
judgements o f equivalence o f meat hygiene systems in different countries.
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