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ABSTRACT

Cog-efficient monitoring of food contaminaion and survelllance of food bome diseases
requires a coordinaed multidisciplinary goproach withtheparticipaion of gakeholders from all sectars
of the “farm-to-fork” continuum including the public hedth sectar. To facilitae communication and
coordinaion, establishment of a coordinating body with the paticipaion of relevant stekeholders is
recommended. Furthermore, relevant survelllance datafrom al stages in the food produaion chain and
fromthe surveillance of human disesse should be continuously collected and anayzedto evauatetrends
and sources of food borne disease. T he etablishment of adedicaed nultidisciplinary surveillance unit
involving epidemiologca and microbiologica expertise from al sectors can facilitate this type of
coherent data andy sis and feed badk. Sygems such asthese canbe gperaed & the naiond, regona and
dobal levd.

MONITORING AND SURVEILLANCE ASTOOLS IN FOOD SAFETY ASSURANCE

In order to address and manage food safety, it is imperaiveto have knowledge on the current
situaion and trendswith regard to the occurrence and spread of human pahogens inthe food produdion
chain. This knowledge needs to be updaed continuously sotha gopropriate regponses can be prepared.
Activities involved in such asysem are gathered under the terms ‘monitoring and ‘surveillance (Fig.
1). M onitoring can be defined as: “ the performance and analysis of routine measurements, aimed at
detecting changes in the environment or health status of populations’ . Surveillance can be definal as:
“the ongoing systematic collection, collation, analysis and interpretation of data, followed by the
dissemination of information to all those involved so that directed actions may be taken
(WHO/CDYCSR).

Surveillance refers to a gpecific extension of monitoring where obtained informéation is uilized
and measures are taken if cetan threshold vaues rdated to disease gaus have been passed
(Noardhuizen and Dufour, 1997). The man odbjectives of survellance are outbreak ddedion,
monitoring trends in endemic disease, evduaingintervertions and monitoring programme paformance
and progress towards apredetermined control objedive. However, survelllance is na merely aroutine
measure of the current situation (as oppaosed to monitoring), but abasis for gving qualified feed-back to
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producers, tracing back contaminaion to its orign, pinpointing criticad (corntrol) points during
produaion and initidizing targeted action.
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Figure 1. Grgphicpresertaion illugraing thereation between nonitoring and surveillance.

There are various levels of intensity and coordinaion insurveillance sysems. Survelllance can
be active or passive, generd or sentind, continuous or intermittent, disjointed or integrated. In generd,
theintensity of survellanceis aproduct of socid (i.e. priority of disease, societad inpad), pradicd (i.e.
availability of epidemiologca knowledge) and financia parameters.

THENEED FOR A NATIONAL APPROACH

Pathogenic microorganisms can enter the food chain & awy point, from livetock feed, viathe
on-farm produdion site, & the slaughterhouse or packing plant, in manufacturing, processing and
retailling of food, through catering and home preparaion. Since there are numerous passible routes for
transmission of pahogensthroughout produdion, isolaed attions (e.g decortaminaion of anima feed)
will in mog cases nat ensure lasting consumer protedion. In order to effectively manage the problem of
food borne disease, measures should be considered & dl levels of produdion This requires a
coordinaed surveillance and reponse effort from al major stakeholders in food sdety.

Thefood indugtry isregponsible far the quaity and the safey of their produds and istherefore
a mgor stekeholder in food safety. Produdion may be monitored through, for example, certification
programmes, process cortrol schemes o HACCP (Hazard Analysis Criticd Cortrol Points) based
control programmes. These cortrol activities generate daatha can congitute an important contribution
to nationa aurvellance programmes. Also, in an outbreak invedtigation, alditiona sampling may be
required totrace-back human infediontothepoint of contamingion in the food-produdion chain. Close
cogperation beween theprivae and public sedor istherefore inperative.

In generd, the main sakeholders in food safey representing the governmernt aretheM inidries
of Hedth and the Minigries of Agriculture/Food. Under them are agencies tha are reponsible for the
legslative, technica and practica implementaion of food safely programmes, and each agency often
has a dedicated reference laboratory associated with it. The access to surveillance data often goes
through these labaratories. These two or possibly three organizaiona structures often run independent
of each other. In order to get acomprehensive view of the naiiona food safdy satus, thetwo M inigries
and their repedive agencies and reference laboraories should work closely together.
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Figure 2. Schematic presentaion of the collection, collation, analy sis and interpretaion of surveillance
data and the subseguent dissemination of informaionto al the mgor gakeholders in food safey .

Findly, ather gakeholders of food safey arethe non-governmenta organizaions. They may
represent consumers, food industry workers or the environmentdigds Although these organizations
seldom are diredly involved in the generation of daa, they can influence the launching of food safey
initiatives and serve as adriving force behind initiation of surveillance efforts.

The man chdlenge is to develop srudures tha ensure the sysematic collection, collation,
analysis and interpretaion of surveillance dataand communicaionto dl public and privae gakeholders
involved (Fig. 2). For this pupaose, one or more coordinging bodies or steering committees with
representaives of al sakeholders may be formed. Theintegration of dl surveillance datafrom farm-to-
fork in a coherent anaysis and subseguent intepreation may be the task of a gecidized
multidisciplinary research unit, which reports to the relevat coordinating bodies or seering
committees. The evauation by these committees can then lead to a coordinaed regponse.

Integration of survelllance activities to the naiond leve facilitates gptimization and cogt
efficiency in the generation and utilization of survellance daa The chdlenge is to optimize the
sensitivity of thesurvellance sy gemwhile minimizing the costs. For exanple:

o Integration of survelllance components within and beween links of aprodudion chain, eg. to
investigate possible associations beween the levels of food borne pahogens in food animas
and in food produds & reail;

o Integration of different surveillance programmes of the sameproduction animd, e.g. usingthe
same serum sanplesfor thedetedion of antibodies aganst bath Sdmonellaand PRRS,

o Integration of different survelllance programmes for different production animds, eg. to
estimaetherdative contribution of the main reservoirsto thetatad number of human cases of
food borneillness;



. Integration of naiond survelllance programmes to repidly recognize and report internaionad
outbresks, e.g. EnteNéa, OzFoodNe and Globa SamSurv.

The integration of food bome disease surveillance activities can be achieved through: 1)
communication, 2) collaboration, 3) coordinaion and 4) centra dorage of data Communicaion
between mgor stekeholders can be maintained during regular meetings and dired, informa contact
between veerinary and public health workers in key-positions. Collaboraion cnsigs mainly of the
routine exchange of dataand participaion in outbreak investigation and reponse. Cortrol activities and
the sharing of information needto be coordinated, within and between programmes. M anaging a central
database containing al surveillance data adlows for coherent anayses of the reaion beween food
bornepahogen reservoirs and disease intime and space. These four components ensurethe gptimal use
of datathat aready is being generated.

THE ROLE OF NATIONAL MONITORING AND SURVEILLANCE IN RISK ANALYSIS

Though the main purpose of survelllanceis disease control, surveillance dataiswiddy used es
pat of arisk anaysis framework (i.e. inrisk assessment and risk management) (Fig. 3). Surveillance
progranme outcome alows for the deection of events and develgpmernts that require a detailed
evauation o the situaion (i.e. risk evauaion). By incorporaing results from al petinent lines of
invegtigation (e.g. monitoring and surveillance programmes, outbresk investigations, surveys, anaytica
studies), risk assessors can develop risk models tha are used to evauae dterndive intevertion and
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Figure3. Thegycle of public hedth pratection, illugraing the role of survelllance in supporting risk
assessmert, risk management and formulating new research efforts.

Results from risk assessments provide decision-support to risk managers. Theoptions provided
by the risk assessment are evaluated together with socia and financid factors (i.e. gption assessmert).
Subsequertly, the effect of risk management actions can be monitored through survellance (i.e.
monitoring and review).

SALMONELLA SURVEILLANCE IN DENMARK - AN EXAMPLE OF AN INTEGRATED
APPROACH

In Denmak, the successful implementaion of a number of survellance and control
progranmes can be accredited to the close coopeaation between public sedor and privae industry
(Wegener et d., 2003). The authorities have delegated the responsibility for technica coordination of
the programmes to committees with representatives from the industry, government bodies and science.
In the planning and inmplementaion of programmes, there has been a close involvement of
microbiologsts and epidemiologds. In addition, there is a very close collaboration between medical



and vetainary @idemiologgs and microbiologgs in monitoring the dfect of the programmes on the
incidence of human infection.

To initiate and generae the basis far targeted adion, The Danish Zoonosis Certre was
established in January 1994. The Zoonosis Certre is an gpidemiologca survelllance and research unit
recently moved under the newly formed Minigry o Family and Consumer Affars (previously the
Minigry of Food, Agriculture and Fisheries). The Zoonasis Certre collects dl data from dl nationa
surveillance and control programmes on zoonoses and conduds an ongoing analysis of the naiona
zoonosis situaion from farmto-fork, including the identification of outbresks the assessment of
sources of human food borne disease aswell asbasic goidemiologica research.

A report ontrends and sources of zoonoses in Denmark is published annualy by theZ oonosis
Centre(Fig. 4), inhard copy andonthe Intemet (http://mwww .dfvf.dk/Default.esp D =9606).

Anmual Report on
Zoonoses in

Cenmark 2003

Figure 4. Annud Report on Zoonoses in Denmark with the esimaed attribution of magor anima
reservoirsto human samonellosis

Thereport includes an annual account of magor sources of food barne salmonellosis based on
surveillance, as well as an overview of thetrends in the esimated attribution of these sources to human
infection since 1988. Detailed knowledge of the digribution of Salmonella subtypes in al relevant food
animas and food types, generated through intensive and corntinuous monitoring, is an essentid
prereguisite for the andy sis (Had et d., 2004).

The Zooncsis Centre conduds quarterly medings where the curent staus of the human
incidence and control programmes on food borne zoonases is conmunicated to relevant gakeholders.
The gakeholders are organized in three so-cdled “ coordinaion-groups’. The firg coordination-group
aso serves as a board for the Zoonosis Certre. It has representaives of dl government agencies and
institutions involved in monitoring and control of food andwater borne infedions. This group includes;
Satens Serum Ingitu, the Danish Veterinay and Food Adminigraion, the Danish Plart Diredorée,
the Danish Ingitute for Food and Veerinay Researdh, the Naionad Board of Hedth, the Danish
Environmenta Pratedion Agency and the Royd Veterinary and Agricultura University. The second
coordingion-group representstheproducers; theDanish Bacon and Meat Council, the DanishM e and
Livestock Board, theDanish Dairy Boad, the Federaion of Egg Producers, the Federaion of Saughter
Poultry Producers and the Naiond Board of Agriculturd Producers. The third coordination-group
consids of "ather intereted paties’, such as the Naional Consumers Board, the Naiona Reailers
Board, the Union of Food Industry Workers, the Danish Indugry Board and the Federaion of Hatel and



Regaurat Owners. The Centre is aso reponsible for communication to the generd public and the
mediathrough press-relesses, printed reports, publicaions and awebsite.

A number of athe countries have in recent years esablished similar or related srudures to
improve survellance and facilitate communication and coordination. These countries include Finland,
Germary, Irdand, Norway, Sveden, United Kingdom, and may more.

FOOD CONTAMINATION MONITORING AT THENATIONAL LEVEL IN DENMARK

The organizaion of the Danish food control sysem has been changed over the lag 5 years.
Previously, food control at theretail level was carried out by alarge number of loca food control units
tha referred to loca authorities. Apart from the fad tha the loca cortrol adminigraion was not cost
efficient, the organizaion was flaved by hderogenety in severa important agects, such as the
evauation of microbiologca results and in prioritizing control activities. Also the decentraized
organization of these control units created prablems when dedling with nationwide esablishments. Re-
organization has put the regona laboratories under dired supervision of the nationa food authority,
instead of the loca adminigraions. The corntrol of food produdion from farmto—fork was hereby
joined in one body, under dired governmentd jurisdiction. Furthermore, in the retall sector there has
been amovement towards increased own-control in recent years The implementaion of HACCP in the
producers” own-control programmes has reduced the degree of involvement of the authorities in the
organization of food control sysems.

Currertly, theingpedion and cortrol ismore of an auditing nature with emphasis on generating
generd knowledge on the contamination on food items, indead of gpecific knowledge on the generd
hy gene in esablishments, i.e. microbiologica tegingis focused on collecting data on the ocaurrence of
gecific pahogens in various food commaodities as conpaed to earlier where teting for indicator
organisms for monitoring of the genera hy gene was very common. Thus, the food cortrol in the retall
sectar is aming more a collecting information needed to improve human hedth. Fever sanmples are
taken on a rautine basis, and nore samples aretaken to gather informaion on gecific problems or to
obtain informaion neaded to perform adivities within arisk andysisframework (Fig. 3).

Elucidation of gpecificproblems and gathering of information for the usein Risk Analysis are
performed in so-called “ Certraly coordinaged projeds’. The shift in focusisillugraed by thefad tha
the number of samples collected for surveillance of generd hygene in retail shops has decreased from
79,000 in 1998 to 23,000 in 2003. In the same period the number of sanples collected for specific
projects hasincreased from 3000 in 1998 to 17,000 in 2003.

These projeds are carried out to collect information on pahogen/commodity combinaions
needed in risk analysis. This knowledge may be needad in Risk Assessmert (i.e. for gathering dataon
Exposure Assessment) aswell as in Risk M anagement (i.e. for theMonitoring and Review of the impad
of Risk M anagement options. The centraly co-aoordinaed projeds performed in 2003 arepreserted in
Tablel.



Table 1. Centrally co-coordinaed microbiologica projects performed in Denmark in 2003, withthe
number of samplesinvesigated.

Aim Project No. of
samp es
Risk Profiling Presenceof VTEC 026, 0103, 0111 and 0143 in besef cdtle 1500
Presenceof Campy lobacte inpre-cut ready -to-ed salad 500
Risk Assesamnent Effect of different reduction graeges onthe number of 2000
Campylobadter onbroilers & slaughter level
Presence and number of Campy lobader onturkeys during slaughter 1500
combined with antibiotic resigancetesing
Rik Management  Surveillance program on antibictic resigance in badteriafromfoods 1000
(DANMAP)
Listeriamonocytogenes in ready-to-ed foods 1200
Vibrio in seafoads (BJ control campaign) 1000
Totd 8700

The cortent of these “Centrdly coordinaed projects” are decided each year through aprocess
involving the centra and regona authorities as well as the Danish Institute for Food and Veterinary
Research.

CONCLUDING REMARKS

The daedion of changes of food bome diseases paterns and variaions inthe contamination in
the food produdion process are an absolute necessity for the monitoring and continuous improvemernt of
food qudity and safey. These programmes need to be sensitive, sensible and cog efficient. Food
contaminaion monitaring and food bome disease surveillance a naiond leve provides atimey and
comprehensive overview of the veterinary and public hedlth gaus of andion. The integration of food
borne disease surveillance has the goa to gather al nationa surveillance activities in acommon public
service tha carries o many fundions using similar strudures processes and personnd. The
infrastrucure of an esablished survellance programme in one area may serve a a framework for
strengthening ather surveillance activities. Though some food borne diseases may have ecific
information needs, requiring ecidized sysems, there may bethepaentia for synergy andthe sharing
of common resources.
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