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1. Introduction

A Working Group waz convened in Copenhagen from 21 to 25 Nevembar 1983 by the WHO Regionsl
Office for Europe to discuss food inspection, with a view to producing suggestions for improved
food inspection systems and the better use of available reseurces. As indicated in the meeting's
gcope and purpose document, the main purpose of food inspection was seen to be that of protecting
the consumer against feodborne disease.

The Working Group comprised 17 temporary advisers from Member States of the Furopean Region,
and one representative each from the European Bureau of Consumers' Unioms (BEUC), the Europesn Food
Law Association (EFLA), the Food and Agriculture Organizatien of the United Nations (FAQ), the
International Organization for Standardizarion (150), together with representatives from WHO
headquarters and the Regional Office for Europe. The list of participants is given in Annex 2.

The meeting was opened by Mr J.I. Waddington, Director, Environmental Healrh Service, WHO
Regional OQffice for Europe, who explained that each of the WHO regions had different priorities.
Many activities of the Regional Office for Europe were related to sreas other tham communicable
diseases. The three "epidemics" of major concern in the Eurepean Region were cancer,
cardiovascular diseases and road traffic aceidents. However, there had been some surprises in
recent yesrs, such as occurrence of legionnaires' disease and acquired immune deficiency syndrome
{AIDS)., Although foodborne infections should not be inereasing in Europe, they were in fact doing
s0. The incidence of reported bacterial feod poisoning was alse rising. It was necessary to keep
the debate on food inspection within the context of rhe total field of environmental health. In
that connection, there was.a need for a broad view of related functions; career development now
made it possible for personmel to move from one discipline to another.

The control of food depended on good legislation, pood scientifie control gnd good
inspection. The first two were useless without adequate inspectors. Many countries in Burope
already had a large volume of food legislarion, which, if not fully applied, could give = falge
zanse of security.

Inspectors needed to be employed effectively and in a strategic manner; analysis was not
necessarily the best way of using resources. Cost-effectiveness was @ key concept: health
services everywhere were under close financial serutiny and it was necessary to quantify the
resources devoted to food contrel.

Dr M. van Schothorst was elected Chairman and Dr G.K. Gheorghiev Viee-~Chairman,

z. Scope and purpose

Presenting the scope and purpose of the meeting, Mrs B, Blomberg, Regional Officer, Food
Safety Programme, said that the intention was to discuss the principles and philesophy of food
inspection. Different concepts of food inspectors existed in different countries, ranging from
highly qualified academic inspectors to basic inspectors with no academic training. Ancther
problem was that the varying backgrounds of the Working Group's participants ecould lesd to
different interpretations being placed on the same terms, There were two aspects to a food controi
service: (1)} inspection and (2) laboratories. It was impertant that inspectors should not be seen
merely as sampling officers -~ they had many other important fumctions. The present meeting was a
natural follow—up to an earlier conference® om food contral lsboratories, held by the Regional
Office in 1977. Many believed that there was a misuse of available resources, and onme of the
purposes of the Working Group was to formulate suggestions for utilizing these in 2 more effective
way.

3. Food inspection systems

Twe working papers were presented, deseribing food inspection systems in the Federal Republie
of Germsny and the United Kingdom. The Chairman, by wey of introduction, said that it was
difficult to justify sampling as being cost-effective; he questioned whether it helped to prevent
foodborne disease. Like superfluous legislation, excessive sampling could lead to a false sense of
security. The bazard analysis critical control point (HACCP) system was =z way of identifying areas
where the greatest inspection effort was needed. It was necessary to analyse the system and ask
what would happen if individual elements were not carried out, An important task was to decide
where to concentrate the effert in relation to types of business. Most foodborne disease outbreaks
were caused by mishandling at the food preparation rather than at the feed production level,

4 Food control laboratories: report on a Conference. Copenhagen, WHO Regional Office for
Furope, 1978 (document ICP/FSP 002).
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It was not the objective of the working papers to make recommendatiens: that was for the
Working Group as a whole ko de. He hoped that there would be a frank exchange of views, with

participants being prepared to discuss the weaknesses as well as the strengths of theltr respective
systems.

Introducing his working paper, Mr Kingcott pointed out that joint FAD/WHO guidelines?
described the food inspector as occupying a key position in the food control service. The paper
took its lead from the scope and purpose document of the Working Group and concentrated on the
system of food hygiene and safety inspection in England and Wales; composition and labelling were
not dealt with fully. There were d¢ifferences of detail, but not of principle, in the systems in
Scotland and Northern lreland.

LThe food inspection servige in the United Kingdom was entirely a local authority function:
central government did not exervise enforcement powers. Among the advantagesz of local enforcement
was the local knowledge of inspectors in relation to food husinesses, Potential disadvantages
included the problem of achieving uniform standards of inspection and interpretation of the law
among mare than 400 local authprities. However, im practice that was not a major problem,

The inspectors were all qualified environmental health officers (EHOs), often supported by
tachnical assistants, and worked in departments dealing with all aspects of environmental health.
This imposed a discipline on the food control functions in terms of competition with othar aspects
of environmental health as far as resources were concerned, After briefly outlining the
development and structure of the service, including a deseription of the laboratory support, which
wag usually independent of the local authorities, the paper emphasized the importance of well
qualified inspectors. In the United Kingdom all inspectors were now educated to univeraity degres
level, There were six degree courses and two three-year diplema courses which reach the same
standard as the university degree courses. They covered all aspects of environmental health, but
food control formed a substantial part of the studies.

There were about 6000 EHOs in England and Wales (populatien about 50 million), about half of
whom were engaged in food control work. The loecal autherity departments in which they worked were
headed by sn EHO, whe was a chief officer of the local authority. The career development this
offered to EHOs encouraged the recruitment of well qualified student EHOs. Inspectors required a
wide range of professional and scientific skills, and considerable resources were invelved in
ensuring compliamce with food legislation.

The United Kingdom food hygiene law was drawn up with the stated purpose of protecting public
health. Case law held that, in relation te tisk of contamination, for example, it had to be shown
that such contamination was prejudicial to health. It was therefere important that inspectors
should be sufficiently well qualified to be able to make health judgements in relation teo food
hygiene without needing to zeek advice from superiors.

Food hygiene education was an increasingly important function of EHOs, both in the course of
inspections and in more formal teaching situations. In addition to the educational role,
inspectors did institute legal proceedings for breaches of the regulations in the cape of
persistent offenders or particularly serious cases. However, there had been a sharp decline in the
number of food hygiene prosecutions in recent years. That reflected the policy of achieving
compliance through persuasion and education rather than prosecubion.

In general, a good relationship existed between local government enforcement bodies, central
government departments and industry. The dizlogue thus established was mutually beneficial. The
central government Department of Health and Social Security assisted field authorities with
technical information and coordinated national and international activity in preventing or
controlling foodborne infections and in resolving food hygiene problems.

With regard to sampling, the aim in the United Kingdeom was to achieve food safety through gzood
hygiene and safe production procedures rather than attempting to rely on end-product testing,
Microbiological end-product sampling was of negligible value. Most microbiological sampling was
performed in connection with the investigation of feod poisoning and feodborne disease outbreaks.
However, the situation was difficult in relation to imported food, A larze number of samples of
imported frozen cooked shrimps and prawns had been taken in recent years, but it was doubtful
whether such sampling made any real contribution to public health, Where problems were identified
in connection with imported food, the liaison system between local authorities and the central
government health department was used., The central povernmeat department would contact the
eaforcement auvthovities in the country of eorigin 1f necessary and encourage them to enforce
suitable standards at the factory in question or if necessary throughout the industry.

¥ Cuidelines for developing an effective pational food control system. Rome, Food and
Agriculture Organization of the United Nations/World Healtn Organizatien, 1976 (FAO Foeod Centrol
Series, No, 1; WHO Food Controi, No. 1).
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In the discussion, it was confirmed that in the United Kinpgdom no distinction was made between
food hygiene and meat and poultry hygiene. One participant believed that the existence of separate
inspectors for health and food quality matters was too expensive for some countries; there should
be a single inspector whose work would combine both aspects. It was confirmed that there were no
special food courts in the United Kingdom. One participant expressed the opinien that the normal
criminal courts were not equipped to deal with complex food cases and that specisl courts were
preferable.

In his paper on inspection principles in the Federal Republic of Cermamy, Dr Teufel mentipned
that interstate committees met several times 8 year to standardize the appreach te food contrel,
but there were still different approaches in different states., The organization of the information
flow between the different levels was of the utmost importance. The provisiens governing food
contral were contained in the Federal Food Lazw, which also covered tobacco, cosmetics znd other
commodities, e.g. cleaning materials, toys, food equipment and utensils. Food contrel included
food hygiene and other safety sspects, as well as composition and labelling.

The main responsibility for food control lay with the field service whose tasks included
responsibility for the registration and licensing of food plants where necessary, inspection,
sampling, epidemiclogical investigations of foodborne diseases, consumer complaints, enforcement of
food regulations and prevision of advice. The food control laberatery and the field service were
both necessary and complemented each other. Tt was stressed that effective food control was only
possible where rhere was an effectively operating field service.

As a tule, the local medical officers or veterinary officers were responsible for food contrel
in their own district or community. They should possess the necessary knowledge in the fields of
foecd hygiene and food microbiolegy as well as in basie food chemistry and food technology and have
experience in food control. They provided guidance to the fpood inspectors under their
supervision. These food inspectors had not usually undergone academic training. In acecordance
with a federal regulation they were trained over a two-year peried. The training was mainly
carried out in the field, with intervening periods of lectures, laboratory courses and so on.

The seizure of unsound food usually required the expertise of the academically trained
ingpectors, In certain situations, collaboration with other bodies having enforcement fupnctions,
such as pelice or customs officials, was necessary. In Berlin (West), there were 44 academic
inspectors, assisted by 33 non-academic inspectors. The state regulations specified the frequency
of inspection for certain categories of food premises, but there were wide variations between
states. In principle, establishments in which easily perishable foods were manufactured, processed
or stored should be inspected mere often than those dealing in nenperishable fopds. Where
inspection revealed failures in hygiene at particular premises, more frequent ingpection should
rezult.

Systematic sampling by food inspectors in the field service teok place in ¢lose collsboration
with the food control laboratery. This ensured rational use of the capacities of the laboratory
and avoided overburdening the laboratory with samples it could not handle. The laboratery sheuld
be responsible for organizing sampling. Apart from sampling on grounds of suspicien or for import
reasons, voutine sampling was considered to be an integral part of preventive food contrel. As a
rule, 5 food samples per 1000 inhabitants per year had to be taken.

In genergl, the ingpectiom service waz functiening gquite well, but there was room for
improvement. One approach would be veluntary contrel measures by commercial and industrial
organizations and the development of mutual trust between the food inspectieon sarvieces and those
organizations.,

There were no referee laboratories in the event of disputes over samples. The sampling
procedure involved taking two ssmples, one of which was handed to the owner of the food.
Difficulties sometimes arose in court cases vhere there was a conflict of evidence between the
official laboratory and the owner’s laboratory.

In the discussion, Dr Teufel confirmed that the sampling of foods of animal origin was more
frequent than that of other foods. The owner of the foed from which & sample had been taken was
not uswally informed of the result unless there was something wrong. Food inspecters and
laboratory personnel appeared quite frequently as expert witnesses in court.

On a general question concerning food of inferier quaelity but not unfit or dangerous to
tealth, the Chairman confirmed that the Working Group was mainly concerned with discussing foed
safety, but gquality could be considered if there was time. It was not always possible to separate
those two gspects of food control.
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Participants khen preceeded to outline the foeod inspection systems in their own countries.
There was general agreement that effective inspection was more important than end-product
sampling. BSweden had a system of inspectors similar to that in the United Kingdom, but the systems
in most other countries seemed to be closer to that followed in the Federal Republic of Germany.
In some countries there were very few prosecutions relating to food, while in others there were
many. Some countries empowered inspectors to make op—the-spot fimes and also to collect them.
Inspectors also had the power to destroy spoiled food on the spot, Some other countries empowered
the inspection services to impose administrative penalties., In several cases there was overlapping
between specialist inspectorates dealing with meat hygieme, fraud control and general food hygiene.

) In most countries the lowest level of food inspector received little scademic training. The
inspection services were uswally headed by a medical doctor, a veterinarian or & chemist, Most

services were at local government level, with central government direction or advice being
availabla.

In some ecountries it was admitted rhat too mueh sampling was being done wirheut use being made
of the results; it was agreed that this was wasteful of resources. In systems where the
laboratory services were a main part of the inspection system it was felt that this was an
advantage. In one country public pressure was leading to the former food laborateries having to
spend more and mere time examining envirommental samples in connectionm with air pollutiom,
odours, etc. It was suggested that computers could be used to produce more effective sampling
programmes. Some countries had too much feed legislation and it was not possible to enforce it all.

Mr Kermode (Chief, Food Quality and Standards Service, FAQ) szaid that FAO anmd WHO had a clear
policy to assist developing countries snd strengthen their food control and inspection services.
Most of the points taised in the discussion were zlso relevant to non-European countries. There
was a lack of up-to-date food law in many countries and this frequently impeded the development and
improvement of the food industry and export earnings. There tended to be a lack of status for
persconnel involved in food contrel, eften coupled with poor remuneration. Rivalry between
inspection services was frequently counterproductive. Rapid urbanization in certain areas was
creating an urgent need to establish effective inspection services. Some developing countries were
so anxious for technical aid to ensure the quality and safety of food supplies that they were often
prepared to fund expert adviece from other countries themselves rather than swalt the receipt of
multilateral or bilateral aid.

Mr Davies (WHO headquarters) informed the Working Croup that the report of the joint FAD/WHO
Expert Committee on Food Safety was expected to be published by the spring of 1984. He emphasiged
the need for more education of the public in the safe and hygienic haodling of foed., Strongly
supporting the HACCP approach, he indicated that work was being imitiated teo identify critical
control points in domestic kitchens. Other activities currently being undertaken by WHO included
the development of a teaching medule on eafe food, euvironmental and persomal hygiene, and training
guidelines for safe food handling in hospitals, restaurants and similar establishments. A
provisional list of audiovisual aids was also expected to be available early in 1984,

4.  Food inspectiem

Food inspection per se was seen by the Working Group to have two main aspects:
{a) inspection of the food itself, including composition and labelling;

{b) the inspectisn of all aspects of the handling, processing and storage of food, frem
praduction, precessing and distribution to the point of gale to the econgumer.

In approaching an inspection of premises, it was important for the inspector first of all to
obtain an overall view of the operation; that would help to indicate the type of inspection
neceasary. The type of inspection invelved in gathering evidence for a prosecution, for example,
would be different from an inspection aimed at improving standards. Inspection of premises could
fall under the following headings: people, pollution, plant (including equipment), premises
{i.e. structure), processing and packsging.

A supgestion that detailed in-depth inspections should be paid for by the traders concerned
was not generally accepted. Check-lists for inspectors were not generally favoured, although it
was felt that they could be wseful in certain circumstances. The danger was that such lists tfended
to discourage the inspector from taking an overview of the process and weighing up the critical
control peints for himself. Inspectors sheuld have the power te act on the spot without always
having to refer to higher authority on technical issues, It was umeful for inspectors themsaslves
to make simple testr.
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There was general agreement that local inspectors would need some back-up from a central
authority in relation to foed technolegy. Food inspection was increasingly being recognized as a
multidisciplinary function. A poed atandard of hygiene during manufacture was the best way of
protecting the health of the consumer, One participant sugpested that there was more danger from
inadequate food technology in modern factories than from poor hygiene. 1In some cases, e.g. milk
processing, the preduct was entirely contained within pipes and the traditisonal type of inspection
was not appropriate.

The effective use of inspectors' time was impoertant. The frequency of inspection of a given
establishment should depend on the nature of the hazard, Some participants felt that inspections
should be carried out on a "suspicion' basis rather than as a matter of routine. Migrocomputers
were ygaful for facilitating reference to records snd for identifying problem areas.

Traders sometimes complained that they received inspectien visits from a variety of ceatral
and local authority inspection services, e.g. food, fire prevention, ete. In Turkey, an attempt
was being made to overcome the problem by organizing multidigeiplinary inspection teams under the
locsl zuthority. Another possibility was for the food inspector to take account of other matters
not normally within his responsibility, such as price lists.

It was agreed that the food inspector should be invelved in epidemiological studies. This was
nat the ¢ase in all administrations, at least not at the lower level of inspector.

Among the attributes required of a food inspector were flexibility and a reasonable attitude.
It was not sufficient merely to follew check-lists slavishly. However, such lists could be useful
for inspectors with minimal training. The inspector needed to he sufficiently knowledgeable to
asgess the hazards presented by any particular process. He had to have critical capaeity. A good
relationship with the laboratory serviees was emphasized, and it was also necessary for the
inspector to collaborate elosely with other inspection services, particularly where there were
gspeciglized inspection services, e.g. for meat hygiene. Inspectors should not be merely gatherers
of samples. 1In sowe situations where they were used to take samples under the direction of the
laboratory, the value of the sampling was considerably diminished if the inspector did not
uwnderstend the purpose of it.

The question of using inspectors to monitor residue levels was raised. Some participants
congidered that ingpectors were the wrong people to take samples of this kind or te participate in
surveys; they were inclined to be somewhat biased in their sampling since they were trained to
look for suspect or deubtful material in their normal work. It was eclear that in some systems
there was very little communication between inspectors and lahoratories.

The food inspector needed to perceive his role within primary health care rather than to see
himself purely as an enforcer of foed law, He should not be concerned only with enforcinmg law, but
should be prepared to identify areas where the law needed amending or where a new law was
required. He should be able to judge the safety of unfamiliar Foods, particularly imported foods.
It was important for the food inspector to be realistic in the requirements that he imposed on the

food trade and industry, and this enlightened appreach was more likely to derive from a good
education.

The desirability of involving the food industry im the training of inspectors was mentioned.
At the University of Aston in Birmingham, United Kingdom, the course for ascsdemic food inspectors
(EHOs) included lectures by representatives of industry and visits to industrial premises.

The advantages and disadvantages of using multidizciplinary inspectors were discussed. It was
pointed out that some developing countries did not wish to establish systems in which the food
inspector covered other non-food aspects of environmmental health. However, one participant felt
that in developing countries it was particularly important for the foeod inspector to be an EHQ,
becanse of the close connection between food inspection and epidemiclogy. Inspectors should be
sufficiently well trained to interpret laboratory reports in relation te their inmspection
activities, without recourse to advice from academically qualified superiors of another
profession, The EEC had 2 scheme for mutuzl recognition of qualifications in certain preofessions,
and it might be of advantage 1f that scheme could apply to food inspectors.

The problem of defining 2 food inspector frequently asrose. It was not possible to arrive at s
universal definition owing to the diversity of systems represented. Howaver, it was acknowledged
that food inspection was not the exclusive preserve of one particular profession; it was necessary
in each country to prescribe the educational requirements of inspecters and to endow them with the
legal powers mentioned earlier.
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In the countries represented at the Working Croup, four catepories of insgpector were to be
found:

(a) two types of academic inspector:
- the professions of medical officer and veterinarian;

- other academically qualified inspectors, e.g. EHOs {as in Sweden and the United
Kingdem) ;

(b) two types of non=academic inspector:

- the inspector with some two years of training in service, supplemented by a certain
amount of theoretical and laboratery training (as in the Federal Republic of
Germany);

- lay inspecters, usually recruited from the food trade, or former policemen, with
very little formal training.

Given these wide variations, it was difficult to make any specific recommendations as to the
training requirements for inspectors. GClearly, the inspector had to be of high integrity and to
have sufficient statutory powers, €.z. power to enter premises. In view of the increasing
importance of the inspector's role in food hygiene education, his ability to communicate was
emphasized. Some participants felt that basic inspectors without academic training, who had been
recruited from the foed trade, were better able to get their message across in the smaller retail
premises. It was alse suggested that administrations could not afford te use highly qualified
acadenic inmspectors at that level. It =zeemed that in mest countries where academic inspectors were
used, some form of technical assistance was available for the most basic work.

On the other hand, some participants believed that it was asking too much of a generalist food
ingpector to cope with modern automated factories; it was felt that this task called for a food
teehnelogist. However, a well-qualified generalist inspector could achieve much by asking the
tight questions, e.g. concerning the application of HACCP. 7Tt was generslly agreed that the food
ingpection services required input from a variety of disciplines. Wbere the whole range of
diseiplines was not available within the local authority inspection service, help should be
available from central avthorities. It would be unecomomical to have a wide range of specialists
within the locsl inspection service.

5. LUse and abuse of microbiological gpecifications

The Working Group agreed that the emphasis should be on microbiological guidelines in
preference to mandatory standards. Unfortunately, gsome countries tended to incorporate in their
law microbiological specifications which were intended only as guidelines. In establishing
microbiological criteria, there were & number of important factors te be considered.® First, it
had to be decided whether there was a need for a criterion or whether s requirement for inspection
of processing would be meve uszeful. It was important to consider cost-benefit, i.e. the
calevlation of the benefit derived in relation to the cost. It was very difficult to assess the
cost of food poisoning, but it had been suggested that currently the eost of eradicating Salmonella
from live animals would exceed the benefit gained from preventing Salmonella food poisoning.
Cousequently, in the case of poultry, for example, there was no point at the preseat time in
requiring the shsence of Salmemella in the raw meat.

Efficiency also had to be considered. Was the specification the most efficient and practical
means of achieving the end? Attainability also needed to be taken into account. A specification
should be attainable through adherence to good manufacturing practice. Action that had to be taken
in the event of failing te meet a criterion should be consziderad, Food should not be needlessly
destroyed merely because it exgeeded the recommended limit., Relevant organisms had to be
considered; only those of relevance should be included in the criterion. Methodelegy needed to be
specified, and there had to be a sampling plan that was administratively and economically
feasible. The limit values for end-products should be based on reliable data. The microbiclogy

% General primciples for the establishment and application of microbiologiczl criteria for
foods, Document ALTNORM 21713, Appendix 11, Codex Alimentarius Commissiom, Fourteenth Sesaion, 1981.

b The eradication of Salmonella from food and feeding stuffs is discuszsed in; WHOQ/WAVFH
Round Table Conference on the Present Status of the Salmonelia Problem (Prevention and Gontrol):

report. Geneva, World Health Organizatiom, 1981 {decument VPH/81.27).
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of the raw materials, as well as of the product at critical points in production, storage and
distribution, should be taken into account. There was no point in establishing criteria which
would require objectionable treatments of the product, &.g. those which might impair its
mutritional quality,.

The application of criteria for meals was difficult. Some countries had established eriteria
for precooked frozen meals and precooked chilled meals produced under defined eonditions, Work was
being carried cut on the application of criteria to meals generally, but the task was difficult
because of the wide range of conditions under whieh meals were produced,

It was agreed that a criteriom could appear in international legialation on the basis that, if
the limit values were exceeded, other action would be indicated in relstion to productiem, but
excluding the rejection or destruction of the food. The finding of levels in excess of the limits
would Indicate that something had gone wrong in processing; the eriterias only caused problems in
legislation if there was a penzlty for exceeding the limirs.

In some countries, there were standards related to the presence or absence of pathogens, and
in that case there might be a penzlty for contravening a standard. The danger with micrebiological
spec1f1cat10ns was that it was sometimes easier to examine samples than to make a thorough food
ingpection. The example was cited of hospital food hygiene, where authorities in one country
demanded microbiologiecal specifications instead of a thorough inspsction of the kitechens. It was
supgested by one participant that inspeetion services headed by wicrobiologists tended to
overemphasize the value of microbiological specificarions.

It was agreed that microbiclogical specifications were justified where epidemiology had shown
a need for them; in several countries standards had been elaborated on that basis for milk,
ice cresm snd epg products, whieh historically had been associated with bacterial food poisening
and foodborne disease. However, in those cases the criteria were coneerned mainly with
2stablighing that the required heat treatment process had been applied.

One country was in the process of acceptinmg eriteria for 11 groups of foeds. It was
emphasized that those criteria were not intended to judge the fitness of the food, but rather to
indicate the hygienic adequacy of the handling of the food. It was felt by some participants that
food inspection laboratories should be integrated with the publiec health szervice. There was
concern about rthe ability of inspectors in some countries to use correct metheds for taking
microbiclogical samples and transporting them to the laboratory without contaminating the sample.
There was also criticism that in some systems inspectors failed to communicate to the laboratory
the reasons for taking the sample,

In conclusion, it was agreed rhat microbiological examination should be used in support of the
inspection gystem and not as an alternative. It could be used to improve hygienic practices in
certain industries. Specifications could be used to ensure that certain processes had been
applied. Where microbiological guidelines were established, this should be done in accordance with
the principles elaborated by the Cadex Alimentarius Commission.®

The HACCE system”

Ia food production, HACCP was a concept that could be applied at all stages and, if properly
applied, would reduce the amount of time spent on inspection because records of the monitering
results should be gvailable. Among its sdvantages was the stimulation of a better dialogue between
the food inspector and the food industry, a more cost-affective approasch to foed inspectionm, and
greater safety through concentration on the critical econtrol peints,

There were six essential steps in the establishment of a complete HACCP system in industry:

{1} a description of the physicochemical characteristics of a finished product that influence
the growth, death and survivel of microorganisms, including storape conditionms, pH, water
activity, presence of presarvatives, packaging and gas atmosphere, and anticipated consumer
uge or abuse}

T General principles for the establishment and application of microbiological criteris for

foods, Document ALINORM B1/13, Appendix 11, Codex Alimentarius Commisgsion, Fourteenth Seseion, 1981.

b 5ea Annex 1.
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{(2) the production of a flow-sheet showing 21l steps in the manufacture of the product and
detailing processes such as dryving and pasteurization, storage tanks and other points where
the product might be held, together with the holding temperature, and a prediction of what

could happen at aach point (hazard anslysis); cleaning frequency and the equipment required
should be apecified;

(3) =a study of the microbial ecology of the product, including challenge tests involving
inoculation studies, consideration of possible problems with the produet during storage and an
evaluation of the effect of processing;

(4) identification of critical control points in the asystem;

{3) monitering of critical control points, ineluding observation and regulation of equipment
where necessary and the taking of corrective actionm.

(6) recording of the vesults of monitering, allowing trend analysis and review by food
inspectors.

Finally, there ghould he feedback on any problems arising from the product, including feedback
of epidemiaclogical investigations. Setting up the system within industry required
multidisciplinary consultation, which would include engineers, techoolegists, microbiologists,
chemists and, if desired, foed inspectors. The system was not only relevant to the food
manufacturing industry; 1t could alszo be applicable to large food service establishments and even
to farmeg. One of its greatesl advantages was the dialogue and improved understanding it promoted.

The Working Group considered whether the system could be applied to the smaller catering
establishments. It was acknowledged that this was difficult but by no means impossible., The
application of HACCP required a certain amount of imagination inm any aystem. It was difficult for
& caterer to use the system without having the necessary technical experience. One participant
suggested that the approsch should be applied to national food hygiene regulations; this might
result in a re-evaluation of some of the requirements and the remeval of unnecessary regulationa.

It was pointed out by one member of the Working Group that, in relation te catering, it was
already known from recent studies which practices eontributed to ocutbreaks of food peisening.
Another participant considered that HACCP was too scientific a system to be applied by food
inspectors. There was general agreement that it was the responsibility of industry to set up the
system in each particular establishment; although that was not the task of the food inapector
himself, he should take a particular interest im menitoring the system.

The HACCP congept should be atimulated by the inspection service zs a means of increasing the
cost—effectiveness of its operations. Inspectors should encourage trade and industry assoeiations
to promote the system among their members, By invelving themselves in this way, the inspection
servicas could help to strengthen the essential dielogue with trade and industry.

7. Auto—control in the food industry

Continuing the theme of cost—effectiveness and reduction of inspection time, the Working Group
consideraed systems already in operation in some countries where food manufacturers certified the
compliance of their own products. That was not a complete altermative te inspectien by
authorities, but it could lead to economies in inspection time. Inspectors should examine the
critieal contrel paints and laboratory records. The system was used both in relation to foed
exports and, in federal states, im interstate trade. It was necessary for the food inspector to be
satisfied that the company laboratory was operating satisfactorily. Many of the smaller food
processors would be unable to participate in the system through lack of the necessary laboratory
expertise, but it was sometimes possible for them to utilize recognized trade and industry
organizations. The amount of supervision of such schemes by inspection services should depend on
the quality of the cempany's self-certification programme.

A participant from a country with experience of the system said that it should allow
inspectors to concentrate their time on those plante not within the system which required more
aupervision. There was a possibility that the reduction in inspection time could increase the
cost-effectiveness of the food inspection service. One of the benefits was that, where a company
participated in the scheme, it weas not necessary for the authorities to take samples from every
bateh of the product for export. Some participants questioned the validity of the claim that the
scheme resulted in a financial saving. One said that the main advantage to the producer was in
terms of his liability under the law; by demonstrating his involvement in the scheme and the
controls adopted, he would be looked upon with favour by & court in the event of a prosecution,
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Some participants were concerned that the system could imply that official contyel was less
effactive, It was pointed out that the system was in mest cases largely a matter of improved
quality rather than safety, One participant wmentioned that io his country it was forbidden for
food producers to quote official laboratory results in the promotion of their products.

Severazl participants acknowledged the advantages of using the results from industry ss a means
of aveiding duplication with official sampling. In one country it was the other way round, with
the distribution trade pressurizing the enforcement services to take more samples of the products
supplied. There waz generzl sgreement on the benefits in terms of reducing the worklosd of
inspection agencies, but several partieipants were unhappy about the system enabling enhanced
claims concerning product quality to appear on labals,

One participant asked whether, in the light of the foregoing discussion, full-time official
meat inspection in slaughtarhouses was not a waste of resources. It was pointed out that EEC
directives reguiring full-time inspection were based on Codex Alimentarius principles, which alsc
required full-time inspection. There was a trend, hewever, towards movimg the point of control in
relation to zoonoses to the farm.

There was disagreement among participants on the acceptability of aute-contrel
{self-regulation), and it was not possible to make an unqualified recommendation of the concept at
this stage.

a. Imported food

Imported food presented special problems with regard to the monitering of microbiological
safety, because it was clearly not possible for inspection authorities in the importing country to
have direct contrel over processing conditions., Participants were unanimous in condemning the
practice of exeessive sampling by port authorities. It was a form of end-product sampling and,
that being so, it was impossible to devise sampling schemes which would provide any real agsurance
of safety. Some countyies toek one sample from each import batch and accepted or rejected
consignments on the basis of the results of that gample,

The existence of strict liability legislation in some countries encouraged importers to
protect themselves by having samples analysed by private laboratories, but the Working Group
considered that a batter assurance for the importer would be to require his overseas supplier to

adopt the HACCF system. In some cases, that would require the importer to inspect the overseas
plant.

There was concern over the ill feeling caused in some producing countries when receiving
countries iuslsted upon inspecting plants, but until there was mutual recognition of the
effectiveness of different inspection systems, cuch a situation seemed inevitable.

In one country, sampling of imported food was the responsibility of the custems authorities,
whe tended te take vast numbers of samples, but te little avail. It was admitted that zome
countries rejected batches of imported food and permitted them to be exported to other countries
where it was known that the port authorities would be unlikely te reject the consigmment,

Reference was made to the Codex Alimentarius Commission's Code of Ethics for Intermatienal Trade in
food® and the GATT AgreEment.b Article 2.2 of GATT stipulated that, where technical

regulations or standards were required and relevant international standards existed or their
completion was imminent, parties were to use them or the relevant parts of them. Article 5.1.1
stated that imported products were to be accepted for testing under conditions no less favourable
than those accorded to like domestic or imported products im the comparable situation, and

Article 5.1.2 stated that the test methods and administrative procedures for imported products were
to be no more complex and no less expeditious than the corresponding methods and procedures, in a
comparable situwation, fer like products of national origin or originating in any other country.

g. Sanctions

The members of the Working Group were unanimous that inspection authorities should move away
from a purely polieing activity to education and persussion, That called for food inspectors whe
were nof only technically and scientifically competent but also good communicators, However, in

% Code of ethics for internatieomal trade in food, Joint FAO/WHO Food Standards Programme,
CAC/RCP 20-1979.

b Agreement on technical barriers to trade. Genersl Agreement on Tariffs and Trade, Geneva,
1979.
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the case of serious offences, such as the sale of poisonous food, legal proceedings were justified,
and one participant held the view that a2 prison sentence was the appropriate penalty in such

cases. BSome countries had provisien for administrative sanctions by the food inspection services
for less serious offences, e.g. on-the-spot fines. In some countries, the inspectors were also
enpowered to collect the fines,

Powars for inspectors to seize food were considered to be important. In seme systems, the
inspectors were also empowered to destroy food. In systems with inspecteors of various levels of
cducation, it was usual for the decision on selzure to be teferred to the graduate inspectors.
Seizure was not meant to be a punishment, but it was important to remove dangerous or hazardous
food from the market-place. Another vaivable form of sanetion was the ability to e¢lese premises.
In some systems, the adwinistration had the power to do this for short periods of time, but in the
event of repeated contraventions the court could elose food premises permanently. In seme
administrations there were numerous prosecutions, while in others they were very rare.

Where prosecutions were made, the publicizing of these was an important additional "penalty"
which could have a greater effect than the fine itself.

10. FEducation and training of food handlers and consumers

The educational role of feood inspectors in their routine inspection work was & Tecurrent
theme. In addition, 1t was agreed that inspecters should promote food hygiene education among food
hapdlers at all levels, HReservations were expreased by a few participants about the ability of
inspectors to do the educating, since they regarded that as the preserve of specialist educators.
It seemed that enly the azcademic inspectors were really suitable for formal teaching of that kind,
The importance of ensuring that all levels of food handlers, from managers down to the lowest
workers, recelved adequate food hygiene education was stressed. Ip one gountry, the food
inspection service had made a point of checking the curricula for various courses undertaken by
food handlers and, where necessary, had recommended that hygiens matters should receive more
attention,

In one country, it was a requirement that owners of food businesses had to demonstrate that
they had¢ undertaken an approved food hygiene course before they could be licensed by the inspection
service to run the food business.

The food hygiene education of consumetrs was discussed, Some partiecipants were sceptical as to
its value, and it was mentioned that in one country, although consumers considered themselves well
versed in feod hygiene, they were, in fact, only interested in more emotive issues, such as the
question of additives. In principle, education of the public in this field was felt to be
important, particularly in view of the known incidence of bacterial food poisoning in domestic
kitchens. Such education should begin early in life.

11, 7The food inspecter: a professipnal profile

The Working Group also reviewed the draft of a paper entitled "The food inspector: a
professional profile", being prepared by WHO headquarters and intended to provide countries with a
model of what the duties of a professional food inspecter should be. The profile was also simed at
those countries where food inspection services were in an embryonic stage of development, and it
econtained information on the scope of food inspection services =s well as ocutlining medel tvaining
curricula at both undergraduate and postgraduate levels. The profile could alse be of use to those
countries which were considering restructuring or upgrading their existing food inspection services,

The draft document was, in the main, well Teceived, and it was noted that its contents agreed
in general with the Working Group's recommendations and conclusioms,

12. Conclusions
(1) Food inspection has two main aspects:
(a) the inspection of the food itself, including composition and labelling;
{b) the inspection of all aspects of the handling, processing and storage of food

{premises, etc.), from production, processing and distributicon te the point of sale to the
cansumear,

(2) Safety and hygiene aspects can be more cost—effectively controlled by the inspection referred
te in (1}(b} than end-product testing. However, end-product testing is still appropriate for the
control of composition and labelling,
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{3) The HACCP system is the most cost—effective means of ensuring the production of safe food,
This concept embodies long-established principles that can he applied throughout the food chain.
It is increasingly being adopted by trade, industry snd inspection services.

(4) By ensuring that the HACCP system is being properly applied and is verifying the monitoring
results and laboratory quality control programmes, feed inspection can be made more

cost-effeetive. Where an HACCP system has been successfully applied, it should be possible for the
food inspection service to econeomize on inspection time,

In relation to food hygiene, the adoption of HACCP, wherever feasible, should permit the
ingpection services to concentrate their aetivities on those premiges (e.g. catering premises)
which have been shawn by epidemiological evidence to be asseciated with foodborne disease
outbreaks. The HACCP concept can equally be applied to other aspects of food safety,

e.g. contaminants.

{5) HACCP creates ideal conditions for strengthening the dlalogue between trade and industry and
inspection agencies. Buch a dialogue is of mutual bemefit in achieving safety in a cost-sffective
way.

(6) Education and persussion are preferred to penal sanctions =s s wesns of achieving food safety.

(7) An important objective of inspection should be to advise and educate rather than exclusively
to perform a policing fumction,

(8) Coordination between the inspection services in any country is essential in order to avoid
overlapping and even neglect of certain aress of food inspection. This coordination is
particularly critical in federal countries where each state has competence in matters of food
control. It isa 1mp0rtant to establish mutual trust between inspection services, both within
individual countries and internationally. The ultimate goal should be mutuszl trust between
ingpection services in different countries.

(9) The control of imported foods iz, in general, dependent upen end-product testing, However, it
is increasingly recognized that it is impracticable to devise, in relation to the microbiology of
imported foods, sampling schemes capable of ensuring acceptable levels of publiec health

protection. A more effective approach would be to encourage importers to require their suppliers
to adopt the HACCP system. This may require special arrangements to be agreed between imperters
and exporters, é,g. recognition of expert certificates or inspeetion. Wherever posgsible, food
inspection services should accept test results, certificates or marks of conformity issued by the
relevant inspectien service in the exporting country. In sccordance with the principles of the
Codex Alimentarius, foods impoerted into a country gshould be treated no less favourably by the
ingpection services than foods of natiemal origin. Food inspection of imported products sghould not
create unnecessary obstacles to international trade.

(10) In general, the education and training of food handlers is one of the most effective means of
improving hygienie practices, and the food inspector is called upon to play an important role in
this.

(11) Food hygiene education of the consumer is necessary to reduce the incidence of domestically
caused foodborae illmess. The education om basic elements needs to be introduced as early as
possible, as part of persenal hyglene education, starting ideally in primary school.

(12} Current food inspectionm rTequires a wide ramge of expertise appropriate to the tasks of the
service, supported by ocutside experts where necessary. However, the adequately trained food
inspector will remain the core of the service. The level of trazining of inspectors will depend
upon their level of responsibility w1th1n the service.

{13) Good laboratery support for imspection and good communication between inspectors and
laboratories is essential for zn effective inspection service.

13. Recommendations

{1} Food safety should be recognized as of paramount importance for the protection of the health
of the community, and as one of the main components of primary health care and preventive medicine.

(2) Since safety and hygiene can be controlled more cost-effectively by food hygiene inspection
than by end-product teasting, food inspection services should place emphasis on inspaction tvather
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than end-produet teating. This inspection should include all aspecta of the hamdling, processing

and storage of food (premises, etc.), frem production, processing and distribution to the point of
gale to the consumer.,

(3) The General Principles for the Establishment end Application of Microbiological Criteria fer
Foods,® as elaborated by the Codex Alimentarius Commission, should be followed whea setting up
microbiological criteria for finished products in natiomal or international legislation.

(4) When microbiclogical criteria are set, they should be used to identify non-compliance with
hygiene rules and to correct bad menufacturing practice.

(5) The HACCP cencept, already included in Codex Alimentarius Codes of Hygienic¢ Practice, should
also be used in natiomal and international food legislation, so that special emphasis is placed on
hazardous foods and the identification of critical control peints,

(6} The mpplication of HACCP should be considered as a means of jmproving the efficiency of the

food inspection service. The food inspector should be provided with guidance on the monitoring of
these points.

(7) The frequency and completeness of inspection of each food business should be related to the
adequacy of its own quality control programmes.

(8) Inspection services should try to achieve mutual understanding with the food trade and
industry. The invelvement of the food inspection services in identifying eritical contrel points
and establishing monitoring procedures is one means of achieving this.

(9) Food importera should be encouraged to require their suppliers to adopt the HAGCP system,

This may require special arrangements to be agreed between importers and exporters,

e.z. recognition of export certificates or inspection. Wherever possible, food inspection services
should accept test results, certificates or marks of conformity izsued by the relevant inapectionm
gervice in the exporting country. In accordance with the principles of the Codex Alimentarius,
foods imported into a country should be treated no less favourably by the inspection services than
those of national origin., The inspection of imported food should not create unnecessary obstacles
to international trade.

{(10) The main emphasies in food inspection should be on adviece and education rather than punitive
sanctions. Sanctions should be reserved for deliberate viclatiens of the law and for instances of
serious neglipence.

(11) The education of food handlers in food hygziene is one of the mest effective means of improving
hygienie prectices and should be gpplied to all levelg, from mansgement to food handlers. It
should be recognized as an essential element in all training courszes for food handling and food
management personnel, The fopd inapecter should play an important role in this. Particular effort
ghould be concentrated on those food handlers invelved in gitustions known to be associated with
outbreaks of foodborne infections and intoxications.

(12) The education of the consumer in food hygiene is neceasary to reduce the incidence of
domastically caused foodborne digesse. Education on basic elements should be intreduced as early
as possible, as part of personal hygiene education, starting ideszlly in praimary scheel. Food
inspectors should actively promote and participate in such education at every pessible
opportunity. Application of modern techniques of communication should be considered.

{13) Coordinaticn between food inapection services, both within and between countries, shouwld be
impreved, The ultimate gosl is mutual recognitlon of the effectiveness of different systems.
International harmonization of requirements for foods and of inspection procedures would help to
echieve this.

{14) In some countries, the training of food inspectors may need to be raised to a higher level.
Tt would be appropriate for international bodies, such as FAO and WHQ, to suggest suitable
curricula, using the professional profile discussed in this report.

B Gemeral principles for the establishment and application of microbiclogical criteris for
foods. Document ALINORM B1/13, Appendix 1%, Codex Alimentarins Commission, Fourteenth Seassion, 1981,
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PREFACE

In view of the emphasis given to the application of Hazard Analysis Critical
Control Point (HACCP{ by the WHO Expert Committee on Microbiological Aspects of
Food Hygilene (1976),* thc World Health Organization proposed that this be further
studied and practical guidelines elaborated for {ts use in both developed and
developing countries.

The purpoges of this meeting were: (1) to review the literature relating to
HACCP; (2) to collect information on the practical use of the aystem; (3) to
assess 1ta practical use in developing as well as in developed countries; and
(4) to prepare 2 guide for this system, particularly for its potential use ip
developing ¢ountries.

I. INTRODUCTION

Microbiological hazards in food, which may result in either human illuess or food apollage,
are well decumented. In terms of human morbidity alone, the importance of microbiological
hazards e¢xceeds that ¢f the other health hazards associated with foods, such as pesticide regi-
dues, food additives, chemical toxicants, and natural poisons or toxic zubstances, While
incidence data are incomplete, available information provides considerable cause for concepn
(Todd, 1978; Vernon, 1977).

Humerous microblolegical agents of food-borne disease have been identifiad (WHD, 1976;
Speclk, 1976, ICMSF, 1978), and factors rhat influenece the ccourrence, development and conmtrol
of hazardous numbers or concentrations of these agents Ln foods have been deseribed { ICMSF,
1980a,k).  Although the epidemiology and contrul of many fopd-borne diseage-causing agents
have been described in considerable detail, the role of other agents Ia vet to be determined
(Riemann & Bryan, 1979),

With regard to food spoilage, the literature is yeplete with studies dealing with the
nature, cduses and eentrol of microbiclogical spoilage or deterioration of many food commodi -
ties (JCMSF, 1980b). As a consequence, specific spoilage problems have been {dentified, and
the prineiples on which control programmes can be based have been ¢rtablished, Nevertheless,
the économic lozses continue to be enormaus,

NWey and modified technologies may introduce additional apportunities for the entry of
microbiclogical contaminants and for their survival or proliferation aleng the food chain,
which may require new approaches to hazard control,

The places in the food chain where foods way be mishandled are numerous. Thtee such
places are food processing or manufacturing plants, food service establishments {e.g., restaun
rants, ¢cafeteriags, and institutional kitchens), and homes, Available surveillance data
indicate that the incidence of food-berne disease outbreaks cauged by mishandling foods in food
processing plants ig very much lower than mishandling foods in food serviee cstablishments or
in the home (Health and Welfare Canada, 1976-1979: Unpited Stares Department of Health,
Education, and Welfare, 1975-1979). However, whilst the number of outbreaks attributed to
faulty processing is relatively few, the potential for invelvirg large numbera of peraous is
high, particularly for foods distributed regionally, nationully or internationally. There-
fore, rigorous and continuing applicacion of control measures ta prevent food=borne illness and
food spoilage arieing as a result of poor processing or manufactur{ng practice is nccessary.

1 .
WHC Techrniecal Report Series, No, 3598, 1976,
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1I. CONTROL OPTIONS

Traditionally, three principal means have been used by governmental agencies and
commercial organizations to control microblolegical hazards of foods, These aye education
and tyaining (A), inspeetion of facilities and operations (B), and wicrebiological testing
(C), Sophisticated programmes utilize combinations of all three approaches.

AL Education and training

Education and tralning programmes for the control of mierobial hazards of foods are
directed primarily towards developing an understanding of the causes of microbial contamina-
tion, including the survival and/or growth of the contaminants, An appreciation of personal
hygiene, community sanitation and food hygiene should be acquired during primsry and sccondary
education. The extent of training required depends upon the technical complexity of the food
cperations and the level of respensibility of the individuals iovelved,  Broad in-depth
training may be neceggary foxr some, ¢.g., supervisory personnel; for others, training may
relate only to some specific agpects of a4 food operation., Trained personnel should be able
to select and apply contrel measures that are essential for providing safe products of
acceptable qualijty.

E. Ingpection of facilities and operations

Inspection of faeilities and equipment and observations of hyglenic practices of
personael which are often required by regulatery authorities are commonly used to check
adherence to good food handling prectices. Buch practices masy be those ¢onsidered essential
by the inspectox, or they may be specified in varions advisory or mandatory documents, such
as Good Manufacturing Practice (GMP) guidelines, Codes of Hygienic Practice (such as those
developed by the Codex Alimentarius Food Hyglene Committee), or food control laws, ordinances
or regulations. Unfortunately, such documents often contain vague terms, such ag
"satisfactoyy', "adequate', "acceptable™, "if necessary", "suitable", relative to some stated
requirement, without specifying what is considered to be in compliamce with the requirement.
This lack of specificity, or some indication of the relative importance of the requirement,
leaves the interpretation of compliance solely to the discretion of the imspector. Lack of
diserimination between important and relatively unimportant requirements may result in over-
emphasis upon unneceszsary or rvelatively minor requirements asd thus increase costs without
significantly redveing hazards. Alsc, requivements that are critical to the safety of the
product may be overlooked or underestimated.

C. Microbiclogical testing or examinstion

Samples of ingredients, materiasls obtained from selected pointa during the course of
processing oy handling, and the final product are sometimes examined for microorganisms,
Such sampling and testing assist ip determining adherence to good manufacturing, handling and
distribution practi¢ces. In some instances, foods gare examined for specifie pathogens or
their toxine {e.g., salmonellae or staphylotoccal entercteoxins). More often, however,
examinations are made to detect either organisms that are indicative of the possible presence
of pathogens or spoilage or for specific =spellage organisms. Mierobiclogical eriteria (i.c.,
standarda, gpecificatjons and guidelines) that state acceptable numerical limits for micro-
organisms in foods are useful to government and industry. Principles of sampling and the
establishwent and application of microbiological erjteria have been proposed (Fap/ﬁﬁo, 19793,
and sampling plana, test procedures, and decision criteria (limitg) for many foods have been
suggested (ICMSF, 1974),

D. A modified approach

Whilst the above control optiona are widely applied, 3ingly or {n ¢ombination, there is
little epldemiological evidence of their effectiveneass, as the incidence of food-borne dizease
remains high even in the developed countries that apply these measures. Concern over apparent
lack of suecess in this respect, 23 well as the need to reduce costs associated with assuring
the safety and quality of foods, has led te the development of a more ratiopal approach based
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on the Hazard Analyeis Critical GControl Point (HACCP) system, This HACCP concept, firat
presented at the 1971 National Conference on Food Protection (United Srates Department of
Realth, Education, and Welfare, 1972), was originally developed for uge in food processing
establishments (Kaufmann & Schaffner, 1974), but ¢t has been extended more recently to food
service establishments (Bobeng & David, 1977: Bryan & MeKinley, 1979; Bryan, 1980), and to
the home (Zottola & Wolf, 1930),

ITL. HAZARD ANALYSIS CRITICAL CONTROL POINT (HACCP) SYSTEM

The Hazard Aralysis Critical Control Point (HACCP) system c¢onsists of:; (1) an assessment
of hazards associated with rowing, harvesting, proccssing/hanufacturing, distribution,
marketing, preparation and/or use of a given raw material or food product;l {2) determination
of eritical control points required to contyol any identified hazard(s};2 and (3) establish-
ment of procedures to monitor ¢riticel control points. Basically, the HACCP system provides
4 more specific and eritical approach to the control of microbiological hazards than that
achievable by traditional inspection and quality control proceduras,

A, Hazard aralysis

A hazard analysis consists of an evaluation of all procedures concerncd with the produc-
tion, distribution, and usec of raw materials and food producte: (1) to identify potentially
hazardous raw materials and fouods that may contain polschous substances, pathogens, or laraze
numbers of food spoilage microorganisms, and/or that can support microbial growth:; (2) to
find sources and specific points of contamipation by obgserving each step in the foed chain;
and (3) to determin¢ the potential for microorganisms to survive or multiply during production,
processing, distribution, storage, and preparation for consumption.

The participants did not deal with HACCP in zrowing and harveating areas but thoroughly
discussed the application of thie asystem in processing plants, food service establishments and

the home.

1. In food processing plants

A hazard aralysis should be carried out om all cxisting products and on any new products
that a processor intends to manufacfure. Changes in raw materials used, product formulation,
proceasing, packaging, distribution, or intended use of the product should indicate the need
for re-analysis of hazards, because such changes could adversely affect safety or shelf life.
Mievobiological hazards will vary from one product to ancther, depending upon the raw
materials, the processing procedures, the manner {n which the finlshed product is markeced,
and ity ultimate uze. They may vary from cone food processing plant to another producing the
same product and therefore must be determined by observations and investigations of the
particular processing plant,

Hazards cauged by mierobiological contamination of raw materials must be evaluated. 1In
some cages, micrebiclogical safety and shelf life depend almest entirely on the selection of
microbiclogically suitable raw materiala, For example, in the manufacture of dry blended
products which are reeonstituted without further heating, processing cannot be relied upon to
eliminate contamination present in raw materials. Alse, the stability of low-acid canned
foods iz dependent wpon ¢eontrel of the level of thermophilic spore-forming bacteria in the
ingredients.

t "Hazards" {in¢lude contamination of food with unacceptable levels of food-borne diseascs
causing microorganisma and/or ¢optamination with spoilage organisms to the extent that hazards
occur within the expected shelf life or usge of the product.

z “Critical control point” is a location or a preocess which, if not correctly contrelled,

could lead to ¢ontamination with food-borne pathogens or spellage microorganisms or thejir
survival or unacceptable growth.

3 "Menitoring” is the checking or verifying that the proceszing or handling procedure at
the ecritical centyol point is properly carried out.
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Food products manufactured from raw materials of animal ovigin should receive special
attention because they are the main sour¢e of different food-borne diseases in man (salmonel -
logis, campylobacteriosis, yersiniesis). Qther food products that can be assumed to be
contaminated with pathogenic micrgorganisms are of vegetable origin. Such ingredients must
be carefully considered in a hszard assessment of proceasses that utilize them.

Many of the processes used in food manufacture, such as heat treatment, acidulatiom,
fermentation, and salting, will destroy ot inhibit the growth of harmful microorganisms.
However, other procedurcs, such as coolipg of cooked products, boning of cooked meats, chilling
of cans after sterilization in retorts, and slicing of processed meats, may add harmful micro-
organisms. Hazards associated with these procedures must be evaluated, and the censequences
of failure of processing steps deslgned to destyvoy or inhibit harmful microorganisms must he
undergtood. For example, the feilure of a starter culture to initiate acid production
promptly may permit the growth of staphylecocci and eptevotoxin production during the manufac-
ture of chessa or fermented meats. Failure to allow for the equilibration of pH in an
acidified canned food during pasteurization could result in growth of Clostridium botulinum
SpOTEs. Similarly, failure to "vent" a wetort properly prior to heat proceasing could result
in cold spota, thus lsading to under-processing and failure to destroy C. botulipum.

The physitechemical characteristics of a finished product that influence growth, death,
op survival of microorganisme should be identified. These include such factors as waler
activity, pH, the presence of prescrvatives, the packaging system, and the gaseous enyironment
within it. 1f interactions between varicus physical and chemical agents are relied on for
safety, €-8., &, and pH, il and prescrvatives, packaging and gas atmosphere, fermentation and
pH reduction, then these factors must be defined in terms of their influsnee on the mi¢rebial
flara during processing, distribution, storage, and use by the consumer.

Hazard analysis should include an evaluatiop of the potential of the food processing
plant environment as a source of contamination to the finished product, For exdmple:

To what extent is there oppertunity for crogs-contamination between ¢ontaminated raw
materials and finished goods?

Is air movement away [rom finiszhed goods and toward raw materials?

Are there steps, such as the manual handling of products that are eatén without further
cooking, where empleyees could contaminate the finished product with pathogenic micro=
organisms?

1= the ¢eoling water of satisfactory microbiological quality?

2, Tn food service establishments

Each phase of food preparation operations - from taking delivery of foods to serving =
should be examined step by step [or sources or meand of contamination, possibilities of the
coptaminants surviving heating processes, and likelihood of microbial growth.  Fartieular
attentiop should be given to foods and food preparation procedures that are known from
epidemiclogical studies to be a hazard (Bryan, 1978; ICM3F, 1980b) . A few examples are as
follows:

Raw meat, poultry, eggs, fish and rice are frequently contaminated with food-horne
pithogens when they reach food service establishments. For example, poultry fregquently
harbours salmonellae which may be gpread to surfaces of equipment, to the hands of workers and
to other matevials. The possibility of eross-contamination to cocked foods must be checked
during hazard analyses, For products eaten raw, such ag certain fish (common in Japan},
oysters, clams, ete., hazard analyses must concentrate on chilling practices before and after
these products arrive at the eitablishment,
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I frezen turkeys are not completely thawed before ¢ooking, salmonellae may survive the
¢ooking process. Alsa, the interiors of vtolled roasts, meat loaves and various ground meat
products may contain food-borne pathogens. The significance of such contamination must be
congidered in any hazard analysis of a food service opevation which offers these products.
Therefore the thoroughness of cooking these products must be evaluated,

Food handlers constitute a hazard. Cooked ingredients in potato salad, for instance,
can be contaminated by persons during peeling, slicing, chopping or mixing operations in its
preparation.  Hazard analysis should therefore include observations of fopd handling and
hand-washing practices of the kitchen staff.

Epidemiological information indicatcs that the most important facters contributing to
the accuyrence of food-borne disease outbreaks are related to operations that follow cooking.
For instance, rice becomes hazardous after cocking when it 13 left unrefrigerated for several
hours or stored in large magsses in large pots overnight, Thege ¢onditions may permit
growth of Bacillus cereus and formation of heat-stable toxin. Hazards intensify as the time
between preparatfon and serving of food lengthens, Havards analyses must assess conditions
after cocking, while keeping food hot, cooling and ecld storage, and reheating practices.

3. In the home

Homemakera can examine their kitchen environments for hazards only if they are aware of
theae hazards. Such awareness can result only from education, i.e., at home during child-
hood, in zehool, it special ¢ovrses on homemaking, from publications from variocus sources and
through experience.

B. Critical contral points

A critical control point i3 & location or a process which, if not correctly controlled,
could lead to unacceptable contamination, survival, or growth of food-borne pathogens or
spoilage microorganisms.

L. Determination at food processing plants

Incoming raw materizis may constitute critical control points, depending upon their
oripgin and use. If one or more steps in a process can be depended upon to elimipate harmful
micToorganisms in a particular raw material, that raw material deoes not constitute a <ritical
cantral poink. For example, the teating, for Salmonc¢lla, of eggs used in the manufacture of
maycnnaise is not usually a critical contrel point because moat countries require mayonnaise
to be 50 formulated rhat its content of acetic acid and pH will kill these organisma, Aleo,
if the consumers' use of the produet destroys contamination, for example, a8 in the cooking
of raw pork sausage, then inspection of the incoming raw pork does not constitute a eritical
control point., Microbiclogical examination of such raw materials only provides an indirect
meang of ¢valuating general mierobial guality. Organoleptic evaluation will aften provide
more useful information.

If, on the other hand, neither procezsing techniques nor consumer use can be depended
upon to eliminate harmful microvorganisms from raw marerials, then these copstitute eritical
control points. Particularly f[mpertart in this respect are sensitive raw materials, e.g.,
dried eggs and milk which may contain salmonellae, and nut meats which may be contaminated
with mycotoxina, Tf raw materiasls are not controlled at thiz point, the harmful micro-
organisms or toxins they may contain are likely to contaminate finished productsg, such as
chotolate confectionary and beverages that are wot heated before consumption.

Raw spices may be heavily contaminated with spore-forming organisms which may tead to a
signfficant loas of expected shelf life of cooked sausages; Thus, the examination of such
apices for apore-forming microorganisms constitutes a critical controel pofnt. However ,
spore-forming microorganisms in spi¢es uvsed, for instance, in small amounts at meal time to
flavour foud are not a critical control point, because they have no relevance to guality or
safety,
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Procegsing time-temperature combinations are frequently the most critical contzel points.
For example, if a heat process 13 depended upon te destroy microorganisms, then the required
combinationg of processing time and temperature must be cavefully established and followed.
Similarly, the temperatures at which products are held prior to and during ceoling and freezing
and the length of time they are held are frequently critical control peints.

Amongst other factors that can adversely affect safety and quality is Improper sanitaticn
in the plant, and packaging materials. If poor sanitation in a particular process step is
likely to affect adversely safety of the finished product this would constitute a critical
control point. Products may be subjected to environmental contamination from such sources as
air, water, insects, rodents and personnel. Incoming packaging materials do not usually
congtitute 8 critical control point, except in the case of containers used for canned foods,
where lack of integrity of the finished package may affect the safety or quality of the end
product,

The eritical contyel points in the manufacture of a number of different types of food
products have been described (Coxlett, 1973, 1978, 1979; Peterson & Gunnerson, 1974; Ito,
1974) .

2. Determination in food seyvice establishments and homes

Much of the dizcussion in the previous section is applicable in principle to food service
operations and to homes. Places or points in food service operations or in homes where foods
are handled or stored after cocking are particularly impertant ¢ritical centroel points.

These points include the handling of cooked foods, keeping hot, cooling, ¢old storage and
reheating (Bryan, 1978, 1979, 1980}.

€.  Monitoring

After amalysinmg the hazards presented by a particular product and identifying critical
control points, it is necessary to establish monltoring systems to ensure that thege polnts
are under ceontrol. Sueh monitoring way involve only visual ingpection - for example, the
pre-operational inspection of & temperature recorder to determine that the chart has heen
properly installed. Similarly, since the szafety of boned cooked chicken may he affected by
handling by emplovees, hand-washing procedures should be observed. Although such observations
do not inveolve measurements, they should be recorded on suitable check lists, More commonly,
chemical, physical or microblological tests are used for monitoring,

For each c¢ritical eontrol point the appropriate monitoring test must be determined, the
procedures documented and the frequency of testing specified. Applicable statistically
sound sampling plans muest be eaployed. For example, for eyitical control points invelved in
canning ¢perations, evaluation and sampling procedures are available (FDA, 1973a; FPI, 1973).
Similar sampling plans have been recommended for the microbiolegical éxamirnation of other
foods (Nationel Academy of Scicnces, 1969; ICMBF, 1974).

1. At food procesaing plants

In no phase of food procesging 1s monitoring of critical control points so essential to
the safery of the finished products as in the manufacture of low-acid canned foods. Indeed,
in the United States, such monitering ie subject to federal regulatiens (FDA, 1973a,b; FFI,
1975). The extent of such monitoring has been reviewed by Ito (1974). Safety of low-aeid
canned foods is based upon the establishment of heat procegges capable of destroying micro-
organisms of public health significsnce and of spoilage types likely te grow at nowymal ambient
temperatures. Physical and chemical tests are performed during preoductfion to ensure that =11
factors neceasary to the application of the established safe processes have been adequately
controlled. Numerous checks and tests are made at various critical control points, fincluding
the adequacy of ingredient blending, determination of congisteney, ratic between sclids and
liquids, weight of product placed in the container, amount of head space, adequacy of the
double-seam, time and temperature during sterilization in retorts, quality of cooling water,
and pest-processing handling of ¢ooled eans, There is no intent, here, to indicate all of
the points that are monitored. Rather, the object is to emphasize the importance of checking
each ¢ritical control point to ensure that the cstablished procedures have been properly
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carried out, This necessitates specifying the method for medguring each paraweter, the
determination of gatisfactory limits for each test and the determination of the frequency with
which the tests and cheeks will be employed. The results of these teats must he recorded.

If a defect is observed, remedial action should be taken and documented,

Monitering systems for nensterilized foods are also often complex and detailed and may
involve microbiclogical examinations, for example, the production of non-fat dried milk or
dried egg solida, The prime hazayd presented by both products is the dangey of post-
processing contamination with Salmonella.  Such producte should therefore meet microblielogical
eriteria recommended by the National Academy of Sciences (1969) and ICMSF {(1974), and those
often required by regulatory agencies. Assuming monitoring of the pasteurization process
indicates proper time and temperature relationships, the most likely source of contamination
of the finished product would be the enviromment, .1t has been repeatedly shown that when
potential for such environmentzl contamination exists, a continuing envirormental sampling
pragramme is more likely to detect a problem thanm iz finished product analysis. Aceordingly,
in such cperations well-selected points in the envirooment that constitute eritical control
points should be constantly monitored, 1f Salmenelluae are detected in samples from such
points, negative results of tests on finished products should be interpreted with extreme care.
An analogous situation would be presented by a dry-blended product composed of multiple
ingrediente, each of which had been pre-tested and found negative for Salmonella, Here, raw
miterials, the environment awd the finished preduct are critical contral polnts which must be
subject to constant monitoring,

2. In food serviee establishments

Many of the meagsures for moniteving eritical contro)l points described in the previous
section are applicable to food service establishments. Visuel imspection, however, is the
utual approach, Inspection farms develeped for the purpose of hazard analysis, which are
ueeful to record information observed during monitoring, include those related to the inspec-
tion of in¢oming foods, storage conditions and each step of preparation of potentially
hazardous foods. Certain foods - milk and milk products, canned foods, meat, poultry,
shellfish - should come from known safe sources that have been subjected to previous monitoring,
These and other foods should be checked when received for integrity of can or pther packaging,
slgns of spoilage, and perhaps temperature. Thermometers in celd storage rooms should be
checked.

Particular attention during inspection should be given to: temperatures of food,
hygienic practices apd techniques of handling foeds by workers, whether employees are L11 op
have infections likely to be tranamitted by food, and opportunities for cross-contamination
from raw foods to cooked foods.

1f the cleanliness of equipment is a critical contrel point, managers should establish a
hygiene maintenance schedule that apecifies what should be cleaned, how it should be cleanad,
when it should be cleaned, and who sheuld clean it. Daily checks should be made to determine
whether the schedule is being followed. The capability of cleaning equipment and the
cffectiveneas of the procedures can be evaluared by cheeking temperatures, length of washing
and rinsing cycles, water pressures, and concentrations of detergents or disinfectants.
Furthermore, microbiclogical monitoring can be done on surfaces of equipment to evaluate the
efficicney of cleaning. Phywzical and chemical evaluations of cleaning and disinfection
processes, however, are usually of mere value.

Measuring the temperatures of foods during preparation and storage is probably the most
ugeful mouitoring technique for critical control points in food service operations. Tempera=
tures of certain potentially hazardous fooda, such as peultry and pork products, should be
measured at the completion of cooking and reheating, or a short time theveafter (during the
period of post-heating temperature rise) to determine whether the interior has reached a
temperature at which vepetative ¢ells of food-botne pathogens would be killed, Particulay
attention should be given to the monitoring of temperatures of cooked foods while kept hot or
cooling.
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Several temperature measurements taken at intervals are necessary to evaluate time-
temperature conditions (Bryan & MeKinley, 1979).

Microbiological sampling and testing of foods at various steps of processing or of
finished products provide additional means of monitoring eritical control points, Interpre-

tation of these, however, mwust be based upon ingredients and all of the previous steps of
preparation, heating and storage,

3. In homes

Monitaring in homes includes: observing that certain foods in their preparation aetually
come to a boil, checking pressures (temperatures) and times during heating of low-acid canned
foods, inserting a thermometér into meat and poultyy during cooking, checking that shallew
containers are uaed to store cooked foods in refrigeratora, that foods are not Ieft at room
temperature for several hours, and that in the case of heat-and-zerve items the manufacturer's
instructions with regard to storage and preparation of the food are followed,

V. APPLICATION OF HACCP SYSTEM

A. Approaches to hazard analysis

When eongldering hazard analygisz bath food peoigsoning and spoilage micraorganisms are of
cencern. Knowledge that a foed is hazardous may derive from one of Cwo Sources:
(1} Epidemiological information indiecating that & product is potentially a health hazard or is
microbioclogically unstable may derive from effective surveillancc programmes that collect data
on the incidence of food-borne discase and assess significance, Feedback from marketing
sources of a particular product may indicate hazards yelating to stability or, on cecasion,
food poisoning hazards., From the viewpoint of hazard analysis, epldemiological marketing
information is moat desirable, as the agsessment iz based on factual information, {2} techni-
cal information may indicate that the product poses a health hazard or is subject to spoilage.
Here, reaching a decision with respect to hazard is far more difficult than in the first
situation., While accurate data concerning product composition and the influence of processing
can be obtained at the processing level, it iz often difficult to relate this information to
the subsequent effects of storage, distribution and ectual use of the produect. This lack of
information neceggitataes additional safeguards in analyses, which Erequently lead to overw
control.

If an existing preduct or 4 new product concept is to be subjeeted to hazayd analysis, a
food microbiulogistl with extensive knowledge of the reguirements for the type of product under
evaluation should be consulted. For example, the following questions should be considered:

1, What are the conditicne of intended distribution and use?

Is the produet to be distributed under ambient or ¢old storage temperatures?

What is the expected shelf life both during distribution and storage and in the
hands of the person who will ultimately use the product?

How will the product be prepared for consumption?
I= it likely to be cocked and then held for a period of time before consumption?

What mishandling of the product is likely to occur in the hands of the congumer
or during marketing?

1 The participants particularly dealt with microbioclegical aspects of the subject matter,
Other speclalists should be consulted when pathogenic agents, e.g., chemicals, are involved,
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2.  What is the product formulation?
What i3 the pHY
What iz the water activity?
Are presexvalives used?

What packaging is used, and iz this infegral to product stability, e.gz., the
vacuum packaging of fyesh meats?

What is the intended process?

GConsideration should be given to those steps that lead to the destruction,
inhibition, or growth of food-borne disease or gspoilage microorganiams,

Based on answers to the above, and other available information, the expert food micrabio=
logist is able to give a preliminary assessment of the potential hazard(s) invoived in the
manufacture, distribution and use of the product . However, it is desirable and in many cases
neceszary to check the asseasment by inoculatien of the product with appropriate food-horne
pathogens apd potential spoilage orgapisms. The inoeulated food must be packaged under
intgnded marketing conditions and then be subjected to tests under expected atorage, distribu-
tion and ¢onsumey use¢ conditionz, Such tests should in¢lude evaluation of the effects of
mighandling on product safety and stability. The test protocels, including the nature apd
size of the incculum as well Bz other details, should be under the direction of an expert food
microbiologist.

B, Approsches to erftieal control point determination

Sometimes critical ¢ontrol peints are obvious from the hagard analysis. Epidemivlegical
data collecred during frvestigations of outbreeks that occurred in simflar places can also be
uzed as a gulde, At other times, more extensive reszearch on the food or the process,
including microbiological investigations, may be BCCassary to establish appropriate control
points. Of particular value is a deteymination of temperatuyes and times at which the
product is held during processing or preparation for consumption at an estabiishment,

Microbiologlcal investigations usually form a vital part of the procedure of selecting
critical control points, and should include in-depth investigations of raw materials te
eatablish types and numbers that may be a hazard in a fipal product, a3 well as ecollection of
gamples of products and/ﬁr materials from the surfaces of equipment coming im contact with the
food at various stages during the manufacture or preparation for consumpticn. Statistically
valid sempling procedures should be used and repeated on a oumber of occcasions to obtaln a
realistic picture of the status at different operdtions, in order to identify Stages in
procesaing and the environment where unvestricted microbial growth may occur, Generally,
thege can be detected by zimple aerobic plate count determinations.

c. Approaches to the establishment of monitoring svstem

The type of monitoring system depends upon the nature of the critical contreol point
under tonsideration.

1, If a raw material is a critical control peint, a specification should be get for that
raw material derailing the microbiclogical tests, sampling plans and limits to be employed,
Ideally, the supplier will perfarm the required tests and ensurc that the materials comply
with the specifications before the product is delivered to the ugeyr, However, it may be
advisable for the user to check the consignment upen receipt, particularly if it is from a
new supplier, Raw material storage conditions should be monitored to ensure tha! the satis-
factory quality of the material i$ maintained until it iz used.
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2. Meonitoring of process ¢ritical control points may Lovolve microbiological testz but may
be best achieved by physical and chemiecal tests, because the results of these arc more rapidly
available. There are, however, situations where in-process microbioleogical monitoring is
necessary a8, for example, in the production of highly sensitive foods for infants, children
or malnourished persons. It may alsoc be necessary to monitor the effectiveness of sanitation
measures by the use of micyobiological tests. In situations where a heat-stable toxin {3 a

petential hazard, the product should be examined prior to a heat process for numbers of the
toxicogenic organisms to assess the likelihood of the hazard.

3. Visual observation, although it may appear to be a mundane activity, is often the key
means of monitoring critical control polnts. Personnel responsible for such monitoring
require considerable training and expertise.

4. End product monitoring by microbiclogical testing is generally wery limited. More often,
determination of product attributes, such as pH, water activity, preservative level apd sailt
content will give far more information sbout safety and stability, There are situations where
microbiclogical examination of the finished produet is mandatory, e.g., the examinatipm of
certain high-risk foods for Salmonella, For this purpose, the gampling plans and analytieal
procedure recommended by TCMSF should be followed (ICMSF, 1974, 1978).

Check lists should be employed for monitoring critical control points, These should
ghow details of the location of the points, the monitoring procedures, the frequeney of moni-
toring and zatisfactory compliance critertia,

V.  CONCLUSIONS AND FROPOSED STRATEGY

The above ¢onsiderations have been mainly concerned with the application of the HAGCE
system by food manufacturers and food service eatablishments in develeped ¢countriecs. The
participants of the meeling concluded that:

- the HACCP concept is a desirable alternative to more traditional contral options.
It can be applied ar a better cast/ﬁenefit ratio in comparison with other approaches,
4% if is based upon 2 more systematic and logieal approach to the avoidance of food
hazsrds,

- application of the HADCP concept would likewise be very usefu) to food industries

in developing countriea, They recognized, however, that introduction of this approach
to contrel would yvequire the same degree of scientific sophistication as iz necessary
to its successful use in develeped countries, sincé conducting hazard analyses and
determining ¢yitical control peints requires the input of trained specialiasts wha are
supported by adequate laboratery services:

- outside experts, supported by adequate laborvatory facilities, could conduct hazard
analyses and determine critical contrel peints in apecific food proceaszing operations
in developing countries, leading te the establishment of appropriate monitoring aystems
that could be administered by personnel in these eguntries. This would require the
establishment of adeguate laboratory facilities and the training of perscnnel;

- were such programmes undertaken, it would be necessary for outside experts periodically
te carry out on-the-spot reviews of results and progress,

It was therefore proposed that WHO consider implementing the applicatjon of the HACCP

s$ystem to food productien in developing countries. The proposed gtrategy to achieve this
would be:
A.  WHO should select a food prodused in a developing country or countries. The food

selected should be cne which has been jdenmtified as & health hagard or has been frequently
tejected by importing eountries,
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8. WHC should eonvene an expert consuyltation to conaider the application of the HACGP sy atem
to the selected food. This eoensultation should be ¢ompoged of experts in the teehnology and
micraobiclogy of that particular food, including some with an extensive knowledge of the
technologies vsed in different developing ¢ountries for the production of that particular food,
Prior to ceonveninmg the congultation, data such as rhogse gutlined in the previcus section on
application of the HACCP gystem should be available for review. If the application of the
HACCE system is consgidered appreopriate, the consultation should identify the probable hazard(s)
asaociated with the food, consider the likely eritical contrel points and Suggest potentially
applicable monitoring procedures,

€. WHO should select a countyy and food processing plant(s) within that gountry inm vhich the
system ¢ould be tested.

D. OQutside experts designated by WHO ehould, with the appropriate natienal authorities of
that particular country, conduct a therough hazard analysis of the country's manufacturing
plantz for the selected food, and by means of the System indicated in this report ldentify the
critical contrel points.

E. Procedures necessary to monitor the eritical control pointse should then ke establisghed,
In cases where the necessary monitoring capabilities are not available at the outset of the
programme, it is proposed that WHO offer the neceggary assistance to provide these. This may
require the establishment and operation of laboratories, and the training of persomnmel.

F. Experience has shown that the HACCP system will be cffective only if it is regularly

reviewed. In order to ¢nsure an optimal system it is suggested that the manufactupers and
the rational authorities in the developing countriee regularly evaluate the pregress of the
programme, and if necessaty make improvements. To assist in this WHO should supply the

participating country or countries with putside experts.

G. If the programme i{s successaful in one develeping country, it should be exfended ta other
countries.

. WHO should convene other consultations to consider the extension of the HACCP system to
ather foods, if the results of the initial programme are sufficiently encouraging.

VL. RECOMMENDATLONS

The participants concluded that the Hazard Analysis Critical Control Point (HACCE) system
is an effeetive and economical approach to ensuring the safety and quality of foods produced
in developed countries and can be similarly applied In developing countries. In order te
implement the HACCP syastem in developing countries, they recommended that WHD, in cooperaticn
with other appropriate bodies, pursue the following activities:

1. That a food be selected which, on the basis of firm ecpidemicleogical evidence, is
4 hazard in national er international trade and for which a developing country can be
identifled in which a pilet programme can be established.

2. That a pilet programme for application of rhe HACCE 3ystem to the selected product
be initiated and a protococl developed for appligation of the system ir the pilot
programme,  The protecel should be based on the best information available concerning
the most likely hazards, eritical control points and applicable monitoring procedurcs.

3. That appropriate experts be recruited to work directly with relevant {nduscry nnd
government perscnnel in the selected coyntry, in whatever manner (s necessary, to:

(a) conduet hazard analysis of rhe operation:

(b} identify the critical control pointe pertinent to the hazards jdencificd:
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(c) specify systems to monitor the eritical control points and to assist in the
application of the monitoring procedures:

(d) conduet perlodical yveviews of the processing plante' use of the established
HACCE system, ineluding records of the results of monitoring checks of eritical
control points.

4, That any necessary assistance be given to¢ provide adequate monitoring facilities,

5. That, if the pilot programme is successful, WHO extend thie activity to other
countries that produce the same product,

6. That when review of the pilot programme or other considerations justify it,
appropriate consultation(s) be held to conzider implementation of additional programmes
for application of the HACCP system.

7. That encouragement be given to the incorporation into Codex Alimentarius Codes of
Hygienic Practice of the identification of ¢ritical ¢ontrol points appropriate to the
commodity concerned and, ag far aa posaible, the respective monitering techniques
requlred be specified.

B, That encouragement be 2iven to the establishment of food-borne disease surveillarnce
programmes to collect epidemiological data on foods produced in developing countries and

to identify the hazards apnd faulty processing operations that contribute to food-borne
diseaze outbreaks.

9. That encouragement be given to research on quantitative approachesz to risk analyaia
and on the development of rapid and practical microbiological test procedures for
menitering critical control points,

0. That discussion of the BACCP system be incorporated into appropriate WHD fraining
ProgTammes .
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World Health Organization

Dr A. Koulikovskil, Feod Hygienist, Veterinary Public Health, Division of Communicable
Diseases, WHO, Geneva, Switzerland

Dr Z. Matyas, Chief, Veterinary Public Health, Division of Communicable Diseases, WHO, Geneva,
Switzerland (Secretarx)

Inteynational Commission on Microbjolopical Specifications for Foods

Dr A. C. Baird-Parker, Unilever Reaearch, Colworth Laboratory, Unilaver Limited, Colworth
House, Shernbrook, Bedford Mi44 ILQ, United Kimgdem

Dr F. L. Bryan, Chief, Foodborn Disease Training, Instructional Services Divieion, Burcau of
Training, Center for Disease Control, Department of Health, Education, and Welfare, Public
Health Service, Atlanta, Georgia 30333, United States of America

Dr J. €. Olson, Jr, Consulting Food Microbiologist, 4982 Sentinel Drive 204, Bethesgda,
Maryland 20016, United States of America

Dr M. van Schothorst, Nestlé Products Technical Assistance Co., B.F, 83, 1E8l4 La Tour de Peilz,
Switzeriand

Dr J. H. 5illiker, President, Silliker Laborateries, Ine., 1139 East Dominguez, Suite 1,
Carson, California %0746, United States of America

Mr B. Simongen, Danish Meat Products Laboratory, Minilstry of Agriculture, Howitzvej 13,
DK -2000 Copenhagen F
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T. Engin
Director, Envirommental Health Pepartment, Municipality of Antalya Belediyes, Turkey

5.0, Florin
Head, Food Handling Division, National Food Administrarion, Uppsala, Sweden

G.K. Gheorghiev

Senior Research Chemist, Institute of Gastroenterology and Nutrition, Academy of Medicine,
Sofia, Bulgaria (Viece-Chairman)

R.J.L. van Havere
Senior Food Inspection Officer, Ministry of Publie Health and Family Affairs, Brussels, Belgium

E.W. Kingcott
Food and Environmental Hygiene, Department of Health and Social Security, Loandom,
United Kingdom {(Rapporteur)

I. Martins
National Institute of Health, Nutrition 5tudies and Research Centre, Lisbon, Portugal

R. Monacelli
Director, Food Laboratery, Istituto Superiore de Sanitk, Rome, Italy

F.K. Pakkals
Senier Buperviser, Department of Hygiene and Health Promotion, National Board of Health,
Helsinki, Finland

J.J. Picazo de la Garza
Director—General of Quality Cemtrol and Analysis, Ministry of Health and Consumer Affairs,
Madrid, Spain

M. van Schothorst
Restlé Products Technical Assistance Co. Ltd., Central Quality Assurance Laboratory,
La Tour de Peilz, Switzerland {Chairman)

Professor H. Schulze

Dr

Mr

Dr

Dr

Bavarian Ministry for Regional Development and Envirommemtal Affairs, Munich, Federal Republie
of Germany

B. Simonsen
Veterinarian, Danish Meat Products Laboratory, Ministry of Agriculture, Copenhagen, Denmark

W. Stuller

Vice-President, Codex Alimentarius Commission, Ministry of Health, Vienna, Austria
P. Teufel

Institute for Veterinary Medicine (Robert von Ostertsg Institute), Berlin (West)
W. Zabicki

Director, Warsaw Sanitation and Epidemioclogical Station, Poland

& Paid by WHD headquarters.
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European Bureau of Consumers' Union (BEUC)
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Bavarian Ministty for Regional Development and Envirommental Affairs, Munieh, Federal Republic
of Germany

Food and Agriculture Organization of the United Nations (FAO)

Mr G.0. EKermode
Chief, Food Quality and Standards Service, Food Policy and Nutrition Division, Rome, Italy

International Qrganization fox $tendardization {150)

Mr H. Schouboe Carlaen
Danish Standards Association, Hellerup, Denmark

WORLD HEALTH ORGANIZATION

Regional Office for Eurcpe

Mrs E. Blomberg
Regional Officer, Food Safety Programme (Secretary)

Mr J.I. Waddington
Director, Enmvironmental Health Services

Headsuarters

Mr R.F. Davies
Scientist, Food Safety, Environmental Hazerds and Food Protectiom, Division of Environmental
Hezlth




