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Foreword

The degree of risk to human health from bathing and other recreational activities in
sewage-polluted and otherwise contaminated waters caonstitutes a public health problem
worldwide, particularly in those countries where the sea and/or inland waters form major
recreational amenities for both local and tourist populations, and where climatic conditions
result in a longer bathing season, more recreational water users, and prolonged exposure of
bathers and other recreational groups to water. A number of symptoms of ill-health, mainly
affecting the gastrointestinal tract, skin, eye, ear and upper respiratory tract, have been
associated with direct contact in such waters.

To minimize such risks, most countries have, enforced national quality criteria and
standards for recreational waters. in 1985, and under the terms of Article 7 of the Protocol
for the Protection of the Mediterranean Sea against Pollution from Land-based Sources, the
coastal states of the region adopted minimum quality criteria for recreational water quality on
an interim basis. Practically all criteria and standards that are presently adopted are restricted
to microbiological parameters, one notable exception being the European Community's
Directive an the Quality of Bathing Waters of 8 December 1975 (Directive 76/160/EEC), which
also includes physico-chemical parameters. Member states of the European Economic
Community reguiate the quality of bathing waters through compliance with this Directive.

Practically all current microbiological criteria and standards in use are based entirely
on concentrations of bacterial indicator organisms in the affected waters as an index of
acceptability or otherwise. They do however, differ widely between countries in many aspects
of their implementation, This is considered to be mainly due to divergent results obtainad
from independent microbiclogical/ epidemiological studies correlating water quality and health
effects on exposed population groups. Such studies form an important basis for the
establishment of criteria and standards.

A consultation on health risks from bathing in marine waters, jointly convened by WHO
and UNEP in Athens in May 1991 within the framework of the Long-term Programme of
Pollution Monitoring and Research in the Mediterranean Sea (MED POL Phase iI}, reviewed
the results of microbiological/epidemiological studies correlating recraational water guality with
health effects carried out to date, and confirmed the indication that, s¢ far, there were no
good epidemiological data on which to base the implementation of scientifically-justified quality
standards for recreational waters which would control for a defined level of risk. For this
reason, the meeting also reviewed and amended the WHQ guidelines for prospective
microbiological/epidemiological studies on the correlation between natural recreational water
quality and effects on health, and made a number of recommendations for their expansion.

The objectives of the present consultation, which was convened jointly by WHO and
UNEP within the framework of MED POL Phase |I, were in line with the recommendations of
the May 19091 Consultation, and included the following:

- to expand the current guidelines insofar as bathing is concerned by the
inclusion of complementary study designs;

- to expand the scope of the guidelines by the inclusion of protocols for studies
on non-bather groups of recreational water users,
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- to review the results of recent microbiological/epidemiological studies and
re-evaluate the scientific evidence for the recommendation of recreational
water and beach quality criteria and standards.

1. QOpening of the meeting

The meeting took place at the premises of the Coordinating Unit for the Mediterranean
Action Plan, Athens, Greece. It was attended by 24 temporary advisers, one representative
of the United Nations Environment Programme (UNEP), one representative of the
Commission of the European Communities (CEC), and three representatives of the WHO
Regional Office for Europe. A list of participants is given in Annex 2.

Dr. L.J. Saliba, Senior Scientist, Mediterranean Action Plan, WHO Regional Office for
Europe, welcomed participants on behalf of Dr. J. Asvall, Regional Director. He briefly
outlined the background to the meeting and is role both within a Mediterranean and a
European context.

Professor S. Busuttil, Coordinator of the Mediterranean Action Plan, welcomed
participants to the meeting on behalf of Ms Elizabeth Dowdeswell, Executive Director of
UNEP. He drew attention fo the increasing interest in economic issues arising from the
present scientific questions associated with the quality of recreational waters. As their use
increased, so could the associated health risks unless remedial action was taken. He hoped
that participants of this present meeting would make an “important contribution for
enhancement of the quality of recreational waters and 5o to enhancement of the guality of
iife".

2. Scope and purpose of the meeting

Dr. L. J. Saliba outlined the scope and purpose of the meeting, In expanding on the
meeting's background, he noted that in 1977, and within the framework of Phase | of the MED
POL programme, WHO had prepared outline guidelines for microbiological/epidemiological
studies designed to correlate marine recreational water quality with health effects. In 1985,
a WHO/UNEP consultation had expanded these outline guidelines into a detailed protocol,
with the design based on the 1872-78 United States Environmental Protection Agency
(USEPA) studies. Within the framework of the research component of Phase Il of MED POL,
and since 1983, a number of studies had been conducted both in the Mediterranean and
elsewhere. Since 1985, the WHO protocol for cohort studies had undergone several revisions
to try and eliminate or minimize a number of confounding factors. It had been thoroughly
reviewed by a Joint WHO/UNEP meeting in Athens in May 1991 on health risks from bathing
in marine waters, (Document EUR/ICP/CEH 103), particularly as there had been a need to
harmonize the conduct of the many different studies now being undertaken or planned, while
at the same time taking into account the necessary latitude for adaptation of the protocol to
prevailing local conditions in matters of detail.

One of the main objectives of the present meeting was to consider recent and
alternative study designs to the prospective cohort study for inclusion in the overall guidelines,
as well as to examine the findings and implications of recent and extensive UK
epidemioiogical studies in detail.
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The need for full collaboration between WHO and the CEC in preparation of
guidelines, criteria and standards for recreational water quaiity was stressed. This was
particularly important at both Mediterranean level, since the CEC was a Contracting Party to
the 1976 Barcelona Convention for the Protection of the Mediterranean Sea against Poliution
and its related Protocols, and at European level in view of the fact that WHO was currently
preparing comprehensive recreational water and beach quality guidelines for issue in 1994,
this work being coordinated by the Rome branch of the WHO European Centre for
Environment and Health.

3. Election of officers

Professor Rafael Mujeriego was elected Chairman, Professor George Stathopoulos,
Vice Chairman, and Dr. Rabin Philipp, Rapporteur. Dr. Louis Saliba acted as Secretary to the
meeting.

4. Adoption of the agenda

The provisional agenda was unanimously adopted.

5. Crganization of the meeting

The meeting was conducted in plenary session with presented papers as a basis for
open discussion between all participants.

For Agenda lterns 6-9, three issues were discussed:
- the design and conduct of recent studies;
- their information vyield, |
- their potential use as a basis for deriving standards.
6. General review_ of 1991 guidelines for prospective microbiological/

epidemiological studies on the correlation between natural recreational water
quality and effects on heaith

The meeting briefly reviewed the 1891 guidelines for prospective microbiological/
epidemiotogical studies on the correlation between natural recreational water quality and
effects on health (Document ICP/CEH 038(1)/8). These guidelines contained (a} cohort-type
studies and (b) studies on special bather groups. There was no substantial modification to
the text of the guidelines but, in discussing the microbiological determinands to be included,
as well as the methods recommended for their determination, amendments to the relative
appendix were agreed on, including both new determinands and a general categorization of
parameters associated with bathing infections into three types: Faecal indicator organisms,
non-faecal indicator organisms and specific pathogens. It was also agreed that a more
comprehensive list of references should be compiled.

During the discussion, the UK's recent national studies on the health effects of sea
bathing were presented. These were conducted at 13 beaches between the summers of
1888 and 19292, Two complementary approaches, the prospective cohort method, and the
controlied clinical study, were used. The advantages and constraints of both methods were
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discussed at considerable length. Following this discussion, it was noted for both methods
that any epidemiological protocol should consider the following needs:

(a)

(b)

()

(d)

(e)

(k)

The need to control for factors not related to bathing, e.g. food and drink
intake, spread by personal contact, sun, sand, influences of age, sex, and
socio-economic factors. It is important to demonstrate, when the data are
analyzed, that they operate independently of water exposure and are not

confounded with it.

The need for adequately-sized exposed and control groups in order that
results can be expressed within a suitably-sized target level of statistical
significance. Because attack rates are usually low, very large groups of
subjects have to be recruited. Sizes required of full-scale studies can be
calculated from attack rates measured in pilot studies for bathers and

non-bathers.

The need to define the illness. Because the viral agents thought to be
responsible for the more minor complaints reported are not normally isolatable
from clinical sampies, reliance has to be made on reporting of symptoms.

The need to define exposure to the hazard, ie pathogens in
sewage-contaminated water, and pathogens derived from the beach users.
Since the agents are not known or not identifiable directly, analysis must be
made of faecal indicator micro-organisms in the water, since these are
associated with any enteric pathogens. No consistent correlation has been
found between numbers of pathogens and indicators.

Since numbers of indicator bacteria vary greatly with time at single places on
a beach and along a beach, there are problems of relating individual bathers
to the quality of water to which they were exposed.

In the prospective cohort approach, an attempt should be made to determine
the place and time of bathing at the beach interview and to reiate it to the
microbiological results.

The need to relate to intensity and duration of contact with water, on the
grounds that risk is increased with increased contact,

The need to comply with ethical and informed consent requirements of medical
research.

In prospective cohort-type studies, there is a need to minimize or control
external suggestibilities of subject's perception, €.g. by publicity and reports by
the news media,

Rates of reporting symptoms in the unexposed, control subjects do not appear -
to be constant within time and allowance should be made for this.

Where more than one analytical laboratory carries out microbiological
examinations, as with studies at several beaches or in different years,
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arrangements must be made for quality control and quality assurance of
rmicrabiological analyses.

( Validation of symptoms reported by subjects is desirable and will provide
information upon their severity. This may include confidential confirmation
from the subject's doctor, routine surveillance systems by public health
agencies, and other routinely available sources of information such as hospital
admissions, sickness absence data and local incident reporting schemes,

7. Review of draft protocoi for randomized controtled clinical studies as an
altemative/ complementary design

The Consultation on health risks from bathing in marine waters, held in Athens in May
1991 had an extensive discussion on the Randomized Control Clinical Trial as an alternative
design within the framework of the guidelines, and eventually decided that immediate
modifications to the existing guidelines should be limited to designs already covered (ie.
cohort-type studies and studies on special bather groups), and that this design, as well as
others aimed at more specific recreational water activities, should be incorporated into future
expanded revisions of the guidelines. The meeting had therefore made the specific
recommendation that WHO should consider alternative study designs, including those
cavering specific water-based activities, such as scuba diving and windsurfing, with a view
to their eventual incorporation within the guidelines.

in keeping with this recommendation, WHO arranged for the preparation of a draft
protocol for randomized control clinical studies, and Document ICP/CEH 038(1)/7, constituting
such draft protocot, and utilizing this design, together with an example of its use at a marine
water site, was presented by Professor D. Kay, and discussed. It was agreed that the
epidemiological points (2)-() noted with prospective cohort studies in Agenda ltem 6, would
apply equally to this epidemiological study design, with one additional factor, namely, that with
the controlled clinical study advance publicity is essential in order to facilitate recruitment.
After extensive debate and revision of the draft protocol, it was adopted as an alternative
study design within the framework of the overall guidelines. It was agreed that a bibliography
of published references to its use would be added.

B. Review of draft protocol for studies covering specific recreational water
activities other than bathing

Technological developments in the exploitation of the aquatic environment for
recreational purposes have expanded available use options from the traditional bathing and
swimming activities to include others, such as scuba diving, underwater fishing and wind-
surfing, which have all increased the quality coverage necessary in forms of area and depth,
and added new dimensions to risk assessment procedures to cope with different exposure
patterns among the various recreational groups.

Comparatively recent studies carried out in the United Kingdom indicate that sub aqua
diving and board/body surfing can incur greater rejative risks (odds ratios) than with swimming
and the reporting of some symptoms. Such sports not only involve greater physical contact
with the water, but are usually carried out for longer periods at a time, and even during rough,
cold or rainy weather.
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in keeping with the discussion and recommendation of the 1991 Athens consultation
described in the preceding section of this report, WHO similarly arranged for the preparation
of a draft protocol for studies covering such non-bathing exposure groups. In this context,
Document ICP/CEH 039(1)/8, "Study design for local low-cost surveillance on health risks
associated with recreational water use”, was presented by Dr Robin Philipp. This document
had been designed both to provide a draft protocol for small-scale studies on different water
exposure groups and to provide other material which could be utilized by WHO as an input
to the planned recreational water and beach quality guidelines scheduled for issue in 1994

The meeting discussed the relevant part of the document which, after modification,
was agreed on as an addendum to the overall guidelines. As with the other parts of the
guidelines, it was also agreed that a bibliography of published references would be added,

The new expanded version of the guidelines for prospective microbiclogical/
epidemiological studies on the association between natural recreational water quality and
health effects on exposed population groups, incorporating alt the modifications agreed on by
participants during the discussions described in parts 6 to 8 of this report, is attached as
Annex 1.

9. Review of current epidemioclogicai evidence for recommendation of recrea-tional
water quality criteria and standards

The need for better definition of what should be acceptable microbiological indicators,
and for guideling and imperative standards, is well-recognized. Yet, there are considerable
probiems of extrapolating from findings of site-specific studies to national and international
settings, and clarification is needed for what are 'acceptable levels of risk’ associated with
different 'self-chosen' recreational water activities. Although exposure-effect relationships
have now been guantified for several different pattermns of recreational marine water use, the
dose-response relationships proposed are inconclusive, very site-specific, and are associated
with minor symptoms, The conclusions of past epidemiological studies do not show any
consistent agreement upon choice of appropriate micro-organisms. Some of the factors
under present consideration from recent studies are:

{a) the relationships of certain symptoms to water exposure but not {o
microbiological quality of water may indicate that they result from exposure to
water of itself, and are caused by irritation, disturbance of the body's defensas
or opportunist infection. Examples are eye, ear, nose, throat and skin
symptoms. Some of these symptoms may be associated with contamination
from bathers.

(&) It is generally hypothesized that gastrointestinal symptoms in bathers, related
to water quality, are of viral origin. it would not be inconsistent to find that
relative attack rates for such symptoms were related to counts of enteric
viruses, or of a viral indicator (e.9. somatic coliphages and/or male-specific
bacteriophage). In waters of poor to moderate guality, near to sources of
faecal pollution, the coliform group, because of their overwhelming numbers,
could be expected to show a relationship with relative attack rates. In clean
waters their rapid decay, relative to viruses, will erode this relationship and a

less rapidly decaying indicator will be superior in predicting relative attack

rates, e.g. enterococei and viral indicators,
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(c) The method of microbiological analysis must be specified and standardized.
it was also noted that

standard setting must have a purpose, e.g. public health protection nforming
the public, or ensuring improvement. To place a standard at a level shown to
achieve statistical significance is arbitrary, since the level is dependent upon
the power of the study.

standards should take account of variability in microbial counts. An
epidemiological study will demonstrate relative risks for a specific level or a
mean level of microbiological quality (or for a series of means). Howeaver, the
sampling interval will inevitably be more frequent and over a shorter time-scale
than any scheme of monitoring (e.g. fortnightly through the bathing season).
Variability in the monitoring scheme will be greater than in the epidemiclogical
study.

On-going studies of the recreational quality of water and beaches include:

micro-organisms (e.g. bacterig, viruses, bacteriophages and fungi);

surrogates (e.g. litter, medical and sanitary wastes, toilet and restaurant
facilities).

Moare work is needed concarning the infectivity of different sa/monella serotypes and
enteric viruses, as well as on the use of coliphages as indicators.

More research is also needed on health risks associated with beach quality.
Participants considered that, at present, there is insufficient evidence to justify any
recommendations for alterations to prezent microbiological criteriz and standards for

recreational water quality.

10. Other matters

The following were noted by participants:

(i) the need for consistent use of agreed terminology and definitions, particularly
with epidemiology, risk assessment, and envircnmental health impact
assessment;

the need for more epidemiological and micrabiological studies to be conducted
at fresh water sites, and for hazards other than those derived from sewage,;

that, as noted in 1977 by a joint WHO/UNEP meeting on 'Health Criteria and
Epidemiological Studies Related to Coastal Water Pollution', "some types of
cost-benefit analysis may be instructive and useful in defining the economic
inputs”, and that "due attention should be given to identifying all the social
benefits, including those difficult to express in monetary terms and not easily
guantified, namely the benefits of positive health, well-being, and improved
quality of life™
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In connection with these identified needs and in response 1o recent requests by
several European countries, the meeting learned with considerable interest of plans by the
WHO Regional Office for Europe, to prepare and publish Recreational Water and Beach
Quality Guidelines. These guidelines are welcomed. Their objectives are:

(i to explain to Governments, other authorities, non-governmental organizations
such as nature conservation groups and tourist organizations, and beach and
water users, what WHO understands by good quality of water (fresh water and
sea water) and beaches used for different recreational purposes;

to recommend {(on the basis of satisfactory evidence of quality, and/or health
effects relationships), maximum or minimum levels of appropriate parameters
10 evaluate the recreational quality of water and beaches. The levels of these
parameters should be determined so that they do not only ensure safe
surroundings from an epidemiological point of view. They should also ensure
the well-being of the users. Where possible, the levels should be expressed
in quantitative terms. Where this is not possible, qualitative terms should be
used.

It was noted that these Guidelines follow-on from the 1989 WHOQ European Charter
on Environment and Health, which reported that; ".... environmental health, as used by the
WHO Regionat Office for Europe, includes both the direct pathological effects of chemicals,
radiation and some biological agents, and the effects (often indirect) on health and wellbeing
of the broad physical, psychological, social and aesthetic environment...”.

11. Conclusions and recommendations

The meeting made the following recommendations:

1, WHO should promote the use of the guidelines for future prospective
microbiological/ epidemiological studies on the association between natural
recreational water quality and health effects on exposed population groups, $o
as to optimize comparison of results obtained.

WHO should explore the possibility of promoting a multi-country study on
selectad recreational beaches in Europe and the Mediterranean. The results
of such a study, particutarly if conducted on the basis of the guidelines In
Recommendation 1, would enable a more accurate appraisal of health risks
to recreational beach users, under different exposure conditions, as well as
direct comparison between different sites and population groups.

Within the framework of the Mediterranean Action Plan, and in consideration
of the limited financial resources available under this programme, WHO should
accord high priority to the organization of small-scale studies on different water
exposure groups as detailed in the guidelines referred to in Recommendation
1 in selected Mediterranean countries.

WHO should provide adequate resources to ensure that completion and issue
of the planned recreational water and beach quality guidelines is effected as
early as possible.
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To supplement microbiological criteria for recreational water quality, and to
help appraise the quality of recreational water and beaches, WHO should
develop a set of aesthetic indicators and establish their links with subjective
well-being. These indicators should form an integral part of the planned
recreational water and beach quality guidelines.

WHO, in collaboration with appropriate national authorities, should organize
and conduct a survey of all currently available information in the European and
Mediterranean regions on the extent of morbidity associated with exposure to
natural recreational waters. Consideration should be given by the appropriate
authorities to the central collation and early exchange of information on acute
outbreaks associated with recreational water use,

WHO should give attention to the need for educational resource material
among health professionais and the public concerning recreational water
quality management, including health risks and environmental health impact
assessment.
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PART | - GENERAL CONSIDERATIONS

1. INTRODUCTION AND BACKGROUND

1.1 The establishment of a cause-and-effect relationship between recreational exposure
to natural water and a particular disease proceeds in two stages: (i) demonstrating a
significant association between such exposure and the occurrence of the disease in question,
and (ii) further scrutiny of all the evidence before concluding that the relationship is one of
cause and effect.

1.2 In general, two standard methods are available for establishing significant relationships
between exposure and disease: (i) the cohort or prospective study, and (i) the case-control
or retrospective study. tn the former, the population to be studied is defined in advance and
then kept under observation for a variable period. A record is kept during this time of the
incidence of relevant diseases in all members of the population and also of their exposure
histories. Analysis of the results will then provide information on the incidence-rates of
symptoms which are relevant fo the exposed and non-exposed populations concerned. In
this type of study, therefore, groups differing only in their exposure to a certain astiological
factor (e.g. bathing in the sea) are followed up, and symptom incidence is compared in
reflation to such exposure. In the latter, individuals who have developed diseases are
compared with a group of similar individuals who did not, with respect to exposure to the
aetiological factor in question. Here, for every notified case of the relevant disease in an
accessible population, one or more appropriate healthy controls are selected. The usual
procedure is to mateh the controls individually against the cases for relevant variables.

1.3 Aretrospective study is convenient, especially when the disease incidence is low, s
main difficulty lies in the fact that it is almost impossible to guarantes complete comparability
between the cases and the control group and hence to ensure the validity of the conclusions
drawn. In addition, some of the data relating to exposure may not be available as data
coliection was not planned in advance. For this reason, a prospective study is generally
preferred. The population used need not be that of a specific geographical or administrative
area, but may be any large group that can be defined at the outset in terms of exposure and
then kept under observation, A prospective study is considered to be the best method of
establishing an association between exposure, or any other environmental hazard, and health
effect. However, it may require the follow-up of a large number of people, which will be both
costly and time consuming, and the results may be biased if there is a high drop-out rate
during the course of the follow-up.

1.4 AWoerking Group on guides and criteria for recreational quality of beaches and coastal
water was convened by the WHO Regional Office for Europe in Bilthoven from 28 Qctober
to 1 November 1974, The Working Group recommended, inter alia, that carefully planned
epidemiological studies backed by public health, clinical and laboratory facilities should be
performed in suitable countries to evaluate the magnitude of the health risks of bathing and
swimming in polluted coastal waters,

1.5 Following the adoption of the Mediterranean Action Plan in 1875, a Group of Experts
on health criteria and epidemiological studies related to coastal water pollution was jointly
convened by WHO and UNEF in Athens from 1 to 4 March 1977 within the framework of the
Action Plan's scientific component, the Joint Coordinated Mediterranean Pollution Monitoring
and Research Programme (MED POL). The Group developed outline guidelines for the
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conduct of (i) “weekend type" epidemiological/microbiological studies for developing
recreational water quality criteria, and (i} studies on organized vacation groups. The former
guidelines were based on a prospective study design in use by the US Environmental
Protection Agency. The first study to be heid within the framework of MED POL in this field
was conducted in lsrael from 1983 to 1986, and to provide a model for similar studies in the
region, the 1977 guidelines were expanded, on the basis of this study, into a concise protocol
which was finalized at a WHO/UNEP Consultation in Follonica, ltaly, from 21 to 25 October
1985. On the basis of experience gained in other studies, both in the Mediterranean and
elsewhere, including a comprehensive series of studies conducted in the United Kingdom, the
protocol was reviewed by successive WHO/UNEFP consultations held in Malta from 13 to 16
December 1989, in Athens from 15 to 18 May 1991, and again in Athens from 9 to 12 June
1993. As a result of these consultations, the protocol was expanded into the present
comprehensive guidelines.

1.6 Problems encountered in the practical aspects of planning and implementation of the
protocol, which necessitated the successive revisions to it referred to above, together with
recent developments in the evaluation of the results of microbiological/ epidemiological studies
correlating recreational water quality with health effects on exposed population groups on a
global basis, have led to the conclusion that the current reguirement is the development of
core guidelines, designed for overall, as distinct from purely Mediterranean use, which would
(i) eventually incorporate all the main study designs recognized as valid under different
geographical and ecologica! circumstances, and (i) be capable of adaptation, through
application of appropriate procedural detail in each individual study conducted, to cater for
specific regional or national requirements,

1.7 As with any epidemiological protocol, the following should be considered when carrying
out studies;

1.7.1 The need to control for factors not related to bathing, e.g. food and drink
intake, spread by personal contact, sun, sand, influences of age, sex, and
socio-economic factors. It is important to demonstrate, when the data are
analyzed, that they operate independently of water exposure and are not
confounded with it.

1.7.2 The need for adequately-sized exposed and control groups in order that
results can be expressed within a suitably-sized target level of statistical
significance. Because attack rates are usually low, very large groups of
subjects have to be recruited. Sizes required of full-scale studies can be
calculated from attack rates measured in pilot studies for bathers and
non-bathers.

1.7.3 The need to define the illness. Because the viral agents thought to be
responsible for the more minor complaints reported are not normally isolatable
from clinical samples, reliance has to be made on reporting of symptoms,

1.7.4 The need to define exposure to the hazard, ie. pathogens in
sewage-contaminated water, and pathogens derived from the beach users.
Since the agents are not known or not identifiable directly, analysis must be
made of faecal indicator micro-organisms in the water, since these are




EUR/CP/ICEH 038(1)
: Annex 1
page 3

associated with any enteric pathogens. No consistent correlation has been
found between numbers of pathogens and indicators.

1.7.5 Since numbers of indicator bacteria vary greatly with time at single places on
a beach and along a beach, there are problems of relating individual bathers
to the quality of water {o which they were exposed.

1.7.6 The need to relate to intensity and duration of contact with water, on the
grounds that risk is increased with increased contact.

1.7.7 The need to comply with ethical and informed consent requirements of medical
research,

1.7.8 Rates of reporting symptoms in the unexposed, control subjects do not appear
to be constant within time and allowance should be made for this.

1,7.8 Where more than one analytical laboratory carnes out microbiclogical
examinations, as with studies at several beaches or in different vears,
arrangements must be made for guality control and quality assurance of
microbiological analyses.

1.7.10 Validation of symptoms reported by subjects is desirable and will provide
information upon their severity. This may include confidential confirmation
from the subject's doctor, routine surveillance systems by public health
agencies, and other routinely available sources of information such as hosptal
admissions, sickness absence data and local incident reporting schemes.

2. SCOPE OF THE GUIDELINES

21 The present guidelines cover cohort studies where bathers determine their exposure
status, studies on special bather groups, randomized controlled clinical studies and small-
scale studies on different water-exposure groups.

The following models provided are intended as a guide in the design and conduct of
prospective epidemiological-microbiological studies to determine the relationship between
different concentrations of specified microorganisms in natural recreational waters and defined
symptoms of disease among exposed and non-exposed population groups at beaches with
such levels of microbiological contamination,

2.2 The objective is the determination of the quantitative relationships of the
dose-response type between adverse health effects attributable to the recreational use of
water, and the water quality as measured by microbiclogical, chemical and physical indicators
of its state of pollution.

2.3 There are many different approaches possible within a cohort design. The main
general approach in these guidelines is the identification of the exposed and the non-exposed
through a survey of one or several beaches over a study period lasting 2-3 weeks. Another
approach targets special study groups such as campers or tourists. A complementary
approach to the first-named, where subjects are randomly allocated to the exposed and non-
exposed group and followed up, is also included. In addition, small-scale studies on different
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water-exposure groups could be useful in situations where population groups are small, or
(mainly) as precursors to larger-scale studies utilizing the main approach.

To define the quantitative relationship of the dose-response type in the case of bathing
waters, comparisons should be made between bathers and non-bathers at beaches of
different pollution levels and/or bathers and non-bathers at the same beach at times
corresponding to different poliution levels.

2.4 Whiile the basic aspects of each study are considered to he applicable on a giobal
basis, both the particular approach or design selected, as well as specific details, will
necessarily depend on the prevailing climatic, socio-economic and other relevant
circumstances of the region or country in which any individual study is carried out.

3. DEFINITION OF POPULATION GROUPS

3.1 There are several types of exposure to recreational water and, when considering
bathing waters, varicus categories which can be defined as bather or non-bather.

Bathers are defined as participants who come in contact with the water on the day of
the study, and non-bathers are those with no contact with the water on the day of the study.

3.1.1 Several sub-classes of bathers can be defined, such as swimmer (head
immersed), swimmer (non-head immersed), wader and those bathers who play
by the water. Bathers who engage in vigorous water sports activities, such as
windsurfing, may comprise separate sub-categories.

3.2 Several sub-classes of non-bathers can be defined, and non-bathers who do not have
bodily contact with the water, but sit on wet sand may comprise a separate sub-category.

3.3  The fullest possible information on bathing habits of individuals within population
samples should be obtained to determine the type and duration of exposure.

3.4 The selection of a non-bathing control group may constitute a practical difficulty when,
for example, most beachgoers engage in hathing.

3.5  When dealing with recreational use of water other than bathing, a number of different

categories of activity and exposure occur. Relevant definitions are contained in the
appropriate section of these guidelines,

4. DETERMINATION OF RECREATIONAL WATER QUALITY

4.1 Parameters to be determined in recreational water

4.1.1 Concentrations of the following indicators of faecal poliution should be
determined in recreational water itself:

faecal coliforms
anterococc
E. coli
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if for practical reasons, only two of the above can be performed, the final
selection should be governed by the fact that on the one hand, enterococci
and E. coli concentrations in recreational water have been found to show the
highest correlation with enteric disease symptoms among bathers, while on the
other hand, faecal coliforms are normally the designated indicator in several
international and national quality criteria and stangdards. it would therefore be
necessary to determine (a) enterococci, and (b) faecal coliforms or E. coli.

in addition, other indicators of water quality may be included to meet local
needs and practices, provided that the work involved in determining such
additional parameters does not affect the minimum number of tests required
to ensure proper recreational water quality evaluation. Viral indicators may
show potential as indicators of recreational water quality.

At least one microorganism of non-faecal origin should also be included to
assist with the evaluation of the incidence of non-enteric diseases, Selection
of particular microorganisms, depending onlocalrequirements and capabilities,
may be from among the following:

Aeromonas hydrophila

pathogenic fungi

Fseudomonas aeruginosa

Staphylococcus aureus and/or other Staphylococei of human origin
Vibrio species

Protoroan parasites (e.qg. Entamoeba histolytica, Giardia lamblia)

Parameters to be determined in sediments and sand

4.2.1

4.2.2

In view of the evidence indicating that the microbiclogical quality of wetted
beach sand and sediments are important parameters in determining the
environmental quality of bathing areas, monitoring of these matrices should be
an integral part of epidemiclogical-microbiclogical studies correlating
recreational water quality with health effects,

indicators of both faecal and non-faecal origin should be the same as for
recreational water.

Sampling and analytical methods

4.3.1

4.3.2

4.3.3

Determination of each parameter should be performed by recognized
methodology. The methods chosen should enable comparison between
individual studies,

Recommended methods are given in Appendix 1. In view of the various
methodologies avaitable for detection of Enteroviruses, no particuiar method
is being recommended at this stage.

Water samples should normally be taken 10-15 em below the surface in the
area where most bathers congregate. This may vary to some extent according
to locai conditions. The samples should be representative of the water mass
in direct contact with most bathers. Sediment samples should be taken from
the bottom in the same areas. Jand samples should be taken from wetted
surface beach sand at the water-beach interface.
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RECOMMENDED METHODOL OGIES FOR DETERMINATION OF

APPENDIX 1

MICROBIOLOGICAL PARAMETERS ASSOCIATED WITH BATHING AND
OTHER RECREATIONAL WATER USE INFECTIONS

Table 1 : Faecal indicator organisms
,2:;:;? TERERY N
it e
Faecal coliforms gastroenteritis MF - MFC agar 1
MPN - A1 brath 2
- FP mFC agar 3
Escherichia colf gastroentaritis MF - mFC agar 4
MPN - Glutamate madiom/ 8
LTLS broth
Enterocosei gastroenteritis MF - m-Enterecoccus agar/ 4
Faecal streptococc! Bile Esculin broth
MPN - Azide dextrose broth/ 4
Bile Esculin broth
Somatic ¢oliphage +/- gastroenteritis double/single double/singte Agar Maodified Schotens 9
and/or F-specific RNA Agar layer layer agar/mFC agar 10
phage
Tatle 2 Non-Faecal indicator Drganisms

R R i e ' A e Y A
i

o
A s

G

Staphylosoecus broth

Total Staphylococei Respiratory, MF - 4-5 agar 7
Dermatitis,
Ear and eye - Broth Vagael-Jehnson agar + 7
infection 0.5% sodium pyruvite m-
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Saimanelia spp. gastroanteritis Pre-enrichment BPFW (7} 11
Enrichment RV broth ang 5C broth
Plating XLD agar
Cryptasporidium gastroenteritis Pre-fitration 12
parvum Concentration
tF stain
Staphylococous Respiratary, MF - 4.3 agar 5
Fureus Dermatitis.
Ear and eye nfaction MPN - m-Staphylococcus g
broth/Vogel-Jahnson agat
Fseudomonas Dermatitis, MF - m-FAD agar 13
zeruginosa Otitis externa MPN MPN Modified Drake medium 4
Aarpmonas spp. Wound infections MF - m-Agfomonas agar 4
Respiratory,
Skin infection,
Gastroenteritis
Candida albicans Vagina! infections MF m - Candica alicans 4
agar
Total fungi Skin infections MF agar Cock's Rose Bengal agar 4
Gigrdia spp. Gastroenteritis 4
Entamoeba histolytica | Gastroentetitis 4

()

In the case of a heavily polluted sample, the supplementation of RV broth
with 10 pg of sodium novobiocin is recommended.
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PART Il - COHORT STUDIES WHERE BATHERS DETERMINE

THEIR EXPOSURE STATUS

GENERAL DESIGN

The strength of this prospective cohort approach is that it enables large numbers and

cross-sections of holiday-makers at resorts to be examined for possible health effects of
recreational water exposure. {tis not limited by ethical constraints to healthy adults and can
obtain information on the young, who may be the most susceptible to illness, as well as
participants in other recreational activities involving different degrees of exposure to water,

1.1

1.2

1.3

2.1

Study season

Studies should be conducted over specified periods during the bathing season.

Participants in the study

1.2.1 Paricipants are recruited at the beach on an individua! basis and categorized
as bathers or non-bathers, Beach interviewing should start as early in the
bathing season as possible, in order to enable comparison of bathers coming
to the beach for the first time during the season with others who have been to
the beach several times.

1.2.2 Depending upon the type of follow-up work (i.e. by home interview, telephone,
etc.), appropriate criteria will have to be used in selection of participants for
interview, on grounds of future accessibility.

Study phasing

The study should be conducted in two phases:

- Phase | : pretest and pilot studies
- Phase |l : studies of beaches of varying water quality

PHASE | - PRETEST AND PILOT

Objectives

The objectives of the pretest are;

{a) To determine the suitability of tentatively selected beaches as regards
population density, demographic distribution, numbers of bathers as compared
with non-bathers, and pollution levels at the beaches.

(b) To test the microbiological methodology and refine the sampling schedule.

(¢)  To conduct a baseline microbiological study.

{d) To determine the feasibility for the follow-up methods chasen.
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2,2 Tentative selection of beaches

Available information on poliution levels, beach usage, bathing habits and demography
should be used in selecting the beaches to be examined for suitability during the pretest.
Within-day and between-day variations in the densities of bacterial parameters selected
shouid be examined.

Between five and ten beaches should be surveyed in order to locate relatively polluted
and unpolluted beaches according to bacteriological tests of recreational water. Beaches
should be considered as relatively polluted if bacterial counts fall just within international
and/or national standards. Beaches can be considered unpolluted if counts are significantly
different than 25% or below the accepted standards. Beaches, one barely-acceptable, and
the other unpoliuted, should finally be selected, both with fairly stable indicator organism
levels. A baseline study should be conducted to determine the frequency, sampling time and
the number of sampies to adequately characterize the water.

2.3  The cbjectives of the pilot studies are:

(b) To test the epidemioliogical techniques as regards cooperation at the beach
interview, the avaitability of home telephones (guestionnaires sent by post
have been found to be of little use), and the return rate on follow-up interviews,

{(c) To obtain an estimate of the background (non-swimmer) illness rate (needed
in estimating the sample size for the phase i trials).

{d) To test the reliability of the information to be obtained on beach activity.
2.4  Reliability of beach activity information

The reliability of the information to be obtained on beach activity should be tested in
the following way. Teams of interviewers should go to the beaches. Each interviewer should
focus on individuals at the beach, noting which of them enter the water, which immerse their
heads in it, and the type and duration of their activity in the water and on the beach. Atthe
end of the day, the interviewer should ask those individuals to describe their activities.
Comparison of answers and observations should make it possible to estimate the reliability
of the information to be obtained in the actual trials.

2.5 Sample size

A total of about 600 usable responses at each beach (about 125 families) should be
obtained over 2 - 3 weekends. A usable response is defined as the information obtained from
a respondent who was not a mid-week swimmer and from whom follow-up information was
obtained. Obviously, records should be kept of the numbers of people whose responses were
not usable and why those responses were rejected,
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3. PHASE |l - STUDIES OF BEACHES OF VARYING WATER QUALITY

3.1 Sample size

This may be as large as 16,000 distributed between several beaches of bathing water
quality. The exact number required should be determined from the analysis of the pilot data,
and depends on: (1) the expected background (non-bather) illness rate for the symptoems of
concern, and (2) the magnitude of the excess incidence among bathers as compared with
non-bathers which, if it exists, should be detected by the study. Table 1 provides a guide in
determining the minimum number of persons to be included in the study for each of the
bather and non-bather groups on each beach.

Table 1

Minimum sample size for each of bather and non-bather
groups on each beach.

21100 8 500 2 600

1
2 10 700 4 200 1300
3 7 100 2 800 850
4 5 300 2100 600
5 4 200 1600 500
10

2 000 750 250

Note: Based on o = 5% (probability of type-one error)
and B = 10% (probability of type-two error)

For example, if the expected background iliness rate is 5% and if an excess incidence
of 20% or more (i.e. an incidence rate of 6.5% or higher) among bathers is to be detected,
at least 4,200 bathers and 4,200 non-bathers should be studied on the beach,

4, METHODOLOGY
4.1 Recruitment and information to be collected

Baach interview participants should be recruited about the time they are preparing to
ieave the beach. Contact should be established with a responsible adult, in the case of
children. The interviewer should introduce him/herself, present his/her identification, explain
the purpose of the study and request the participation of the subject in the study. The
interviewer should then ask the subject if he/she has been bathing during the seven (7) days
prior to the interview. |f the answer is yes, that individual should be rejected from the study.
Therefore, the criteria for inclusion in the study are: (a) to be at the beach at the time of the
interview, and (b) not to have been bathing in the previous seven (7) days. The interviewer
should then obtain relevant information, including the following:
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{a) Name, address (local and permanent), telephone number, relationship of
respondent to other members of the group (all of whose telephone numbers
and addresses should be obtained).

(b) Demographic and bathing activity information on each individual; head wet;
when in water total time in water, whether water was swallowed, why
non-bathers are not bathing;

(c) Information on whether each subject was exposed to possible infection from
contaminated food and/or beverages.

(d) Under certain conditions, the interviewer should observe the bathing suit and
hair of each subject to see whether they are wet.

A model questionnaire form is given in Appendix 2 as an example. This may have to
be modified, depending on local conditions. iIn general, however, the beach questionnaire
should be short, but should include information on the demographic data (age, economic
status, etc.) and bathing status of subjects during the day of the beach interview and during
the week prior to the beach interview.

4.2 Interviewers

Trained interviewers are essential. Care should be taken to ensure (i) that social
interaction with interviewees is avoided, and (i) that interviewers are able to communicate
with foreign visitors. In certain cases, particularly when dealing with tourist populations, there
could be a need for transiation of appropriate medical symptoms into foreign languages.

4.3 Follow-up studies

The follow-up inquiry should be conducted by personal interview or telephone some
7-10 days after the beach interview (questionnaires sent by post are generally unproductive).
If the return on a follow-up inquiry by telephone is less than 75%, a sample of the appropriate
population will have to be located and questioned. The information to be obtained is as
follows:

(1) Whether participants went bathing 7-10 days following the beach interview
(those who did so should be excluded from the study).

(2) Symptomatology. This information should be obtained by questions on
symptoms subsequent to the beach interview, and on symptoms or iliness in
the week prior to the beach interview, and guestions designed to indicate the
severity of the illness, i.e., whether the participant was hospitalized, visited a
physician, received or self-administered medication, remained home from
school or work, or stayed in bed, The symptoms covered should include the
following:

Ear/Nose and Throat:

sore throat

cough lasting more than one (1) day
runny/blocked nose
earache/discharge

itchy skin
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Eve: Respiratory:
red or runny eyes pain in chest
itchy eyes
s0re eyes
Gastrointestinal: General:
vomiting skin lesions (rash)
diarrhoea (3 or more loose stools in sunburn
any 24 hour period) fever (more than 38°C)
stomach ache } colic headache (severe,
nausea } several days)

loose bowels

If the main information sought concerns bacterial or fungal diseases, the foliow-up
inquiry up to 10 days after the beach interview s sufficient. If, however, viral infection (such
as viral hepatitis, which has a long incubation period) is under study, a up to 6 weeks interval
is required between the beach and follow-up interviews. In both cases, the length of time
actually spent bathing, or at the beach, should be ascertained. A model questionnaire, which
would have to be adapted for specific local conditions, is given in Appendix 3 as an example,

5. COLLECTION AND TREATMENT OF DATA
5.1 Coding of data for computer analysis

Data on beaches, temperature, windspeed and direction, wave height and water
quality tests should be coded according to a special code sheet. The beach and follow-up
interview questionnaires should also be coded on a special code sheet. Model code sheets
are given in Appendix 4 and Appendix 5 respectively, as examples. .

To facilitate collection and coding of information on beach questicnnaires, information
could be recorded by simply ticking appropriate boxes, such boxes being directly coded. A
notice could be given to subjects to help them remember that a follow-up interview will occur
10 days after the beach interview.

5.2 Data analysis and interpretation

The analysis of the data and the interpretation of the findings should be conducted by
experienced epidemioiogists and statisticians, in conjunction with water quality analysts and
microbiologists. The analysis should take into account possible confounding factors and
derive relative risk at different levels of exposure. The association between the
microbiological quality of the water and the incidence of iliness should be examined both
within and between beaches in the form of a dose/response curve, The results should be
presented in the context of the statistical power and significance employed.

One relatively simple approach to the statistical analysis is presented in Appendix 6
as an example. Other, more complex methods may be warranted in certain circumnstances,




EUR/ICP/CEH 039(1)
Annex 1
page 14

6. CONSTRAINTS

The activity status of bathers and non-bathers in this approach is self-selecting, and
thus statistical analyses to examine the comparability of the groups and accommadate for any
resultant bias should be undertaken,

Furthermore, it may be difficult to exactly characterize the water quality experience by
all "bathers” uniess extensive spatial and temporal sampling is undertaken at each study site
location and day. Attempts should therefore be made to determine the place and time of
bathing at the beach interview, and to relate these to the microbiological results.

There is also a need to minimize or control external suggestibilities of subjects’
perception, e.g. by publicity and reports by the new media,
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APPENDIX 2

STRICTLY CONFIDENTIAL

MODEL QUESTIONNAIRE FOR BEACH INTERVIEWS

The following questionnaire should be administered to individuals to whom the objectives of
the study have been explained, and who signify their willingness to paricipate,

SECTION ONE - PERSONAL DETAILLS

Name of respondent: Date:

Family name: Day of week:
Family number: Beach name:

Address;

Time of interview:

Who is the respondent?  a-Mother, b-Father;, c-Grandmother, d-Other, (Flease

detail);
1, When can you be contacted at home for a follow-up interview?
Date: Time:
2. Do you have a telephone at home? (Wirite the number):

If not, can you be called at work? (First priority for the mother's telephone at work,
If the answer is negative, and the follow-up questionnaire is being done by telephone,
do not cantinue}.

if yes, what is the telephone number at work?:

When can we call you? Date: Time:

3. VWhat time ¢id you reach the beach today?

4. What time do you plan to leave the beach today?
{See telephone gquestionnaire, Question 1, for exact time of leaving the beach).

5 Did all members of the family present at the beach today actually swim? Yes/No
(For description of "swimming” see Question 7 in this questionnaire),

8. How did you come to the beach? a-Private family vehicle; b-Public transport;

c-Friend's vehicle; d-Other. (Flease detail).
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Write in Table 1 the information on family members who are at the beach today
(Employment and education should be recorded only for parents).

Write in Table 1 which family members who are at the beach today swam, dipped their
heads in the water or had waves sweep over their heads or faces? A positive answer
is "1" in Table 1 under the column for "Did he swim?", a negative answer is "0", and
the reason should be recorded.

Table 1

information on family members and swimming

During the last week, has any family member who is at the beach today swum in any
beach or pool? If yes, list his name in Table 2. insert "1" if he swam, or "0" if he did
not swim, and also note the name of the beach or pool. In case no member of the
family was at any beach/pool, write "No".

Table 2

Swimming habits of family members during the last week

Name

Did ha/she
EWImMY

Mame of
Beach/pool

State whether any of the family members have today, or had yesterday, any of the
symptoms listed in Table 3. Write the name and insert "1" under the appropriate
symptom(s). For a negative answer, insert "0" under the other symptoms.
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APPENDIX 3

STRICTLY CONFIDENTIAL

MODEL QUESTIONNAIRE FOR FOLLOW-UP INTERVIEW,
TO BE PERFORMED THROUGH HOME VISIT OR BY TELEPHONE

Name of respondent: Date:

Family name; Day of week:

Family number:

Who is the respondent?  a-Mother, b-Father; c-Grandmother, d-Other: {Flease

detail):
1. When did you leave the beach on the day of the interview?
2. indicate in Table 1 who, of those interviewed on the beach, has visited any beach or

pool has since the interview. Write whether he/she swam, and the name of the beach
or pool (insert 1" under his/her name if he/she swam or 0" if he/she did not swim).
If the answer is negative insert "No".

Table 1

Family members who have been to beach/pool since the interview

Mame of family
membef

Did he swim®?

Name of
beach/pool

3. indicate in Table 2 who, of those interviewed, developed any of the listed symptoms
since the interview. For a positive answer insert "1" under the appropriate symptom.
For a negative answer insert "0" under the other symptoms. Fill in columns 12, 13
and 14 in the same way. ‘
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APPENDIX 4

MODEL CODE SHEET FOR RECORDING BACTERIOLOGICAL
TESTING OF SEAWATER, SEDIMENT AND SAND

1 2-3 4 -5 6 - 11 12 - 15

1. Name of beach (squares 4-5)
Prepare the list and codes for beaches

2. Day of the week

3. Colour of flag (swimming permission - indicater of wave height)
(1) White/Blue-White (2) Red
(3) Biack (8) Unknown

(8)  No flag on beach

4. Water sample temperature when drawn at the beach (°C)

5. Wind direction:;

(1) West (2) East (3) North
(4) South (5) South-east ()  South-West 20
(7) North-east  (8) North-west  (9) Unknown

6. Wave height (cm)

7. Air temperature at the beach (°C)




10

11

Time of sample arrival at laboratory

Temperature of sampie at the time of arrival at lab (°C)

Time of sample plating

Sample pH

EUR/ICP/CEH G39(1)
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30 - 31

«  CFU - colony forming units
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APPENDIX 5

MODEL CODE SHEET FOR BEACH AND
FOLLOW-UP INTERVIEWS

BEACH INTERVIEW

1 2 a-7 8-8 10 - 15

Title/Line Family No. Beach Date

Type of interview (sguare No.1): (1) Beach interview
(2} Follow-up interview

Family number (squares 3-7); Running numbers of families interviewed (00001)

Reach (sguare 8-9): Prepare list and codes for the beaches

Date (squares 10-15);  Including day, month, year

Question 1 - Respondent's code:

(01} Mother (04) Babysitter
(02) Father (05) Other
(03) Relative (068) Unknown

Question 2 - Address: Prepare codes for cities, and special codes
for tourists

Question 3 - Time of interview: Exact hour that interview started
(hour and minutes)

If interview started at a certain hour and continued later on, the hour refers to the second
time, during which all the interviews lasted without a break.

Question 4 - Day of week: (1) Sunday (2) Monday ...

Question 5 - Do you have a telephone at home?

)] There is a phone at home

(2) No phone at home, but the parents have one

(3) No phone at home, but there is one at friends/neighbours

{4) No phone at home, but there is one at the wife's place of work

(5) No phone at home, but there is one at the husband's place of work
(8) No phone at home, but there is one someplace other than in 2-5
(7) There is no possibility of calling

(8) Refuse to answer
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Question 6 - What time did you arrive at the beach?

Hours and minutes
(8999) Unknown

Question 7 - Was the guestionnaire filled out at one time. or

was there a break in its completion?

(n
2

Filied out at one time

There was a break and the questionnaire was completed afterwards

Question 8 - What time do vou plan on leaving the beach today?
(estimated time) ‘

(9999) Unknown

Question 9 - How did you reach the beach?

(1)
(2)
(3)
(4)
(5)

Private family vehicle
Public transportation
Friend's vehicle

By foot

Other

Question 10 - Father's employment/vocation:

Prepare list of codes of occupations

Question 11_-_Father's education:

(0)
(2)
{4)
(6)

No education (1)
Finished primary school anly (3)
Above high school education (%)
Refuse to answer {9

Primary education
High school
Academic education
Unknown

Question 12 - Mother's employment/vocation:

Prepare list of codes of occupations

Question 13 - Mother's education

See Father's education, according to Question 11 above

The following information has to be coded for each family member;

Annex 1
page 23
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Table 1
information on family members and swimming (Questions 1-5 below)

Question 1 - Name and gex of the family member (bather) on the beach today

Respondent's code

(01) Mother
(02) Father
(10-19) Running no. of male children in famity
(20-29) Runing no. of female children in family

{0000) Unknown

(9999) Refuse to answer

* If age appears, translate to year of birth according to date of interview while month of
birth is 00,

Question 3 - Country of birth
Prepare list of codes for countries

Question 4 - Whether he/she swam on the day of the interview?

(0} Did not swim according o respondent

(1) Swam according to respondent but the interviewer did not verify with the member
(2) Swam according to respondent and the interviewer verified this

(3) Did not swim according to respondent but the interviewer found that he/she did
(8) Refuse to answer '

(9) Unknown

Question 5 - If he/she did not swim__list the reason
Prepare the list of codes of reasons

Tahle 2

List of symptoms which the family member has today or had yesterday
(Question & below)

Question 6 - Whether he/she has today or had yesterday
one of the following symptoms;

(00y No symptoms

(01) Heavy cough (07) Diarrhoea

{62) Cold (08) Fever

(G3) Throat infection (09) Skin sores

(04) Vomiting (10) Earache

(05) Stomachache (98) Refuse to answer

(08) Nausea (99) Unknown

List up to three symptoms (27-28) - symptom 1 (29-30) - symptom 2:

(31-32) - Symptom 3.
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Table 3

Details on swimming of family members during the last week
{Questions 7-9 below)

Question 7_- Whether he/she was at any beach or pool during
the tast week (Question 7-9 below)

©  No () Yes (9 Unknown

Question 8 - Did he/she swim?

(T He/she did not swim {1) He/she swam
(D) Unknown

Question 9 - Where did_he/she swim?

Prepare the list and codes of beaches

{(10) Swimming pool

Table 4

Visits to the beaches by family members
(Questions 10-11)

Question 10 - Number of visits to any beach to date (inclusive)

(01)  One wvisit

(02 Two visits .. and so on
{98) Refuse to answer

(99) Unknown

Question 11 - Number of visits to this beach

As appears in Question 10 above
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FOLLOW-UP INTERVIEW

1 2 3-7 -9 10- 15
Title/Line Family No. Beach Date
Type of interview (square No. 1} (1}  Beach interview

(2) Follow-up interview

Family number (squares 3-7): Running numbers of families interviewed (00001)
and soon ...

Beach (squares 8-8): Prepare list and codes for the beaches

Date (squares 10-15): Including day, month, year

Question 1_- Respondent's code:

(01) Mother {04) Babysitter
{02y Father (05) Other 16 - 17
(03) Relative (0B8) Unknown

Question 2 - Day of week of telephone interview:
(1 Sunday {2) Monday...... (7) Saturday

Question 3 - When did the family leave the beach on the day
of the interview (at beach)

Write hour (19-20) and minutes (21-22)
(9999) Unknown

(9998) Refuse to answer

{0000) No answer

1 2 3-7

Title/l.ine Family No. Beach Date
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Table 1

Family members who have been to beach/pool since the interview
{Questions 1-4 helow)

CQuestion 1 - Name and sex of the family member (bather) who was
at the beach on the day of beach interview:

{01) Mother
(02 Father 16 - 17
(10-19) Running no. of male children in family

(20-29) Running no. of female children in family

Question 2 - Whether he/she has been to the beach of pool since
the interview:

() No @) Yes (2) Unknown

Question 3 - Did he/she swim?

[(4)) Did not swim {t Swam
(8) Refuses to answer )] Unknown

Question 4 - Name of beach/pool:

Prepare list and code of beaches

20 - 21

(10) Pool

Question 5 - Whether he/she developed one of the following
symptoms since the day of the beach interview:

(00) No symptoms (07) Diarrhoea

(01) Heavy cough (0B) Fever

(02) Cold (09) Skin sores

{03) Throat infection 10) Earache

(04) Vomiting (98) Refuse to answer
(05  Stomachache (89) Unknown

(06) Nausea

List up to three symptoms (22-23) - symptom 1, (24-25) - symptom 2;
(26-27) - symptom 3.

Question 6 - Has he/she seen a doctor?

(0) Did not see doctor (1) Saw doctor
(2) Had medical help-nurse/pharmacy (8) Refuse to answer
(RN Unknown
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Question 7 - Have you been tested for it?

Throat test

Stool test

Threat and stool tests
Throat, urine and stook tests
Unknown

) No test done

} Urine test

} Throat and urine tests
)

8)

0
2

Urine and stool tests
Refuse to answer

o~ —
w0~ th L2 —

(
(
(4
(6
(

Question 8 - Was the patient homebound? (List no. of days)

00) Not homebound
(O‘I) Patient was homebound for a day 30 -3
{08) Refused to answer
(99)  Unknown
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APPENDIX 6

STATISTICAL ANALYSIS OF DATA

1. Incidence rates and relative risks

Table 1 shows the classification of subjects according to disease experience and the
exposure to an aetiological factor,

Table 1

Typical classification of subjects in a prospective study

+ =1 C a+c
- b d b+d
TOTAL a+hb c+d a+b+c+d

The incidence rate among swimmers and non-swimmers is a/(a+c) and bi(b+d).
Relative risk clearly expresses the strength of association between exposure and the disease
involved. Relative risk is computed as the ratio of the incidence rate of the disease among
swimmers 1o the corresponding rate among non-swimmers (Mantel and Haenszel, 1959),
namely;

Relative risk = (a/c)/(b/d) = ad/bc

2. Standard errors of incidence rates

These standard errors are calculated as follows:

if the rate of a symptom in a groupis r, and N is the total population in this group, then
the standard error (SE) = r(100-r)/N.

3. Determination of statistical significance between incidence rates

The significance of differences between the incidence rates are defined as follows:

If SE is the standard error, and R is the morbidity symptom incidence rate, then the
significance of differences between the incidence rates of groups i and j will be:

SE=,7 (100-7JIN

z=(R-R) 1 V(SEP(SE,)
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The P values of Z are found in the table of cumulative normal distribution,

Data analysis involves calcutation of morbidity symptom incidence rate per 100
persons, swimmers and non-swimmers, for each beach and all beaches cumulatively
according to the various bacterial concentrations found in the seawater.

Plotting of the differences (or ratio-relative risks) betwen the incidence rates of enteric
symptoms, swimmers and non-swimmers, according to logs of bacterial indicator
concentration in seawater at different beaches, may be performed. Correlation coefficients
an slopes may be calculated.

It is important to take into account certain potentially confounding factors such as
socio-edonomic status, number or children in family, etc. and to carry out appropriate
adjustments.
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PART lil - STUDIES ON SPECIAL BATHER GROUPS

1. GENERAL DESIGN

This type of study could be carried out on special bather groups, such as
schoolchildren spending a variable period (normally one or two weeks) at organized holiday
camps. Advantages include the facts that (a) the exposed group would normally utilize the
same beach throughout the period of their stay (this would constitute an advantage only if the
water quality remains fairly constant), and (b) in the case of children's camps, official
supervision is normally available. In planned studies utilizing this approach, particular
attention has been paid to skin diseases, apart from gastroenteric ones,

Insofar as possible, multiple-exposure studies of this type should be carried out
following the principies of cohort field trials in which the rates of beach/water-associated
iilness among bathers are compared to those for non-bathers exposed to different levels of
water quality. Procedures for the studies should, in general, and insofar as applicable, foliow
those described for the cohort type studies, with the modifications detailed below.

1.1 Duration of the study

This should extend throughout the stay of the organized group. The follow-up interview
should be conducted from 7-10 days after the group disperses. The follow-up observation
period might include an additional four-week period at the home location of the group.

1.2 Phasing of the study

1.2.1 ldeally, the phasing shouid be the same as for the cohort type studies:
pretest, pifot and final. The objectives of the pretest and pilot phases would
generally be similar to those for the cohort study, but will depend on the
particular groups to be studied.

1.3  Test beaches and study populations

The groups to be studied should be carefully selected. In addition, the logistics of
follow-up inquiries will be enhanced if the group arrives from and returns to the same area.
The groups should be located at well defined and confined areas (e.g. hotels, camps) and,
preferably, should use a single private or public beach.

ideally, the population invoived shouid be relatively homogeneous and they should be
under the medical supervision of a single practitioner or health centre. The characteristics
of the special group under investigation should be well defined.
2. METHODOLOGY
2.1 Sampling of beaches

2.1.1 A baseline study, to characterize water quality, should be conducted at all of
the recreational waters which may be used by the special group(s).
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2.1.2 During the study period sampling should be conducted every day at all
recreational waters used by the study groups at a frequency established by
other studies.

22 Diseases to be studied

2.2.1 Although illness information will be obtained in the form of the symptomatology,
whenever possible efforts should be made to confirm the diagnosis and the
aetiology of the disease by microbiological and/or serological tests.

2.2.2 The symptoms covered should normally be the same as for the cohort type
studies (see Part 1), In certain circumstances, it might be required to
concentrate on non-enteric diseases. An example of a dermatological record
chart which could be used for studies in children's summer camps in cases
where the rain problems are dermatolegical, is shown in Appendix 7.

2.3 Beach questionnaires and follow-up

Questionnaires shouid be modelled on the examples given for Appendices 2 and 3.
Bathing activity shouid be documented by site and day of exposure for the total period of the
stay. In the case of children's summer camps, reievant information on symptoms developed
thereafter (if any) should be recorded on appropriate charts prepared by the medical
personnel organizing the study.

2.4 (Other routes of transmission

The same information should be obtained as for the cohort type studies on exposure
to potentially contaminated food and/or beverages. In the case of organized summer camps
for children, administrative and other arrangements should be made to eliminate or at least
minimize such potential exposure, '

2.5  Control populations

These will consist of (2) non-bathers among the study population, and (b) non-bathers
of comparable demography at beaches of different water quality. This is because, inthe case
of children's summer camps, the proportion of non-bathers in the study population will
necessarily be small.

3. CONSTRAINTS

Summer camps and closed tourist resort sites offer an excellent alternative for
epidemiological follow-up of children and adult populations during periods of up to several
weeks. On the other hand, the major constraint on the use of this epidemiological design
arises from possible changes in the water quality of the beach during the stay of the group
being studied. The quality of the water should be relatively constant and individuals should
be encouraged not to visit other beaches whose quality is significantly different from the one
being used for the study.
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In the case of skin diseases, attention will have to be paid to the possibility of cross-
infection among the study population through the use of the same materiais (towels, etc.) by
more than one individual. This risk would apply in the case of children’s holiday camps with
dormitory-type accommodation, and preventive measures shouid be taken,
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APPENDIX 7

MODEL FOR DERMATOLOGICAL RECORD CHART

Summer camp;

Name;

Date of birth:

Place of birth:

Address:

Telephone:

Father born in:

Mother born in:

Family anamnesis.

Allergic conditions

Diabetes:

Other:

Fhysiclogical anamnesis:

Height: Weight:

Pathological anamnesis:

Infectious conditions also of dermatelogical significance:

Allergic conditions;

Pharmacological intolerences:

immunological disorders:

Other:
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Personal information:

Animal pets (describe):
Date of last contact:
Medicaments taken (describe).
Date: Quantity:
Local therapy (describa):
Date: Quantity:
Cosmetic products (describe):
Date: Quantity:

Objective dermatological examination:

Colour of gkin: (pink / paie pink / dark
Tattooing:
Colour of hair:

Diagnosis:

i ::;_rhzf-&'ﬁ:;

Aphthoses
Angular chelitis
Dermatophytes
Ecthymasis
Erysipelas
Erysipeloides
Erythrasmosis
Superficial folliculites
Desp folliculites
Furunculosis

Favus

Scabies

Pyogenic granutoma
Herpes simplex
Herpes zoster
Hydrosadenitis
Impetigo

Intertrigo
Lymphangitis
Thrush
Paratuberculosis
Pityriasis

Axillary Trichomycosis
Chickenpox

Warts
Vulgo-vaginitis
Others {describe)

Diffuse dermatitis of uncentain aetiology:
Contact dermatitis:
Photosensibilitization:
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Lesions resulting from contact with marine or other organisms:

Algae;
Annelid worms:
Jellyfish;
Saa anemones:
Echinoderms:
Insects:

Sponges:
Scorpionfish:
Other (describe):

Description of organisms which could be related to phenomena described:

Other pathological conditions:
Conjunctivitis:
Otitis:
Enteric infections:

Current dermatoses:

Date of appearance;
initial site:
Spread.
Relationship of dermatosis with any other pathological condition (describe).

Previous therapy:
Current therapy.

Recurrence:
Recovery:
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PART IV - THE RANDOMIZED CONTROLLED CLINICAL STUDY

1. GENERAL DESIGN

1.1 Objectives and merits

The objectives of this type of study are to define a clear dose-response relationship
linking faecal indicator organism density and gastrointestinal symptoms, and to quantify the
contribution of non-water-related risk factors such as food intake and age, to the rate of
symptoms reported.  Such studies can be conducted at marine, brackish and fresh water
sites. This approach has four principal design merits in that:

1.1

1.1.2

1.1.3

it allows the random division of the volunteer group into those who do and do
not bathe, thus avoiding possible problems with holidaymakers on a beach in
which self-selected bathers may naturally be more active and fitter than those
who choose not to bathe;

It employs intensive water quality sampling which allows an individual water
quality to be attributed to each exposed person;

It facilitates detailed data acquisition on (and control of) the exposed and
non-exposed participants including:

1.1.31 The socio-demographic characteristics and non-water-related
activities of both the bathing and non-bathing groups.

1.1.3.2 The opportunity of managing, in part, the food and fluid intake
of all volunteers on the trial day by the provision of packed
lunches.

1.1.3.3 Observation by clinicians and microbiologists of the volunteer
group in the period before the trial and in the subsequent
period,

1.1.3.4 Has statistical power that facilitates application of the study
design to locations where water quality is relatively good in
relation to the national standards in force.

1.2 Implementation

Implementation includes the following steps:

1.24

The recruitment of a volunteer cohort from members of the general public who
are given medical, clinical and guestionnaire interviews 1-2 days prior to
exposure. All participants should be asked to refrain from recreational bathing
from the time of recruitment for the full 21-day period of the study. To ensure
the comparability of both groups, they are randomly allocated into ‘bather’ and
'non-bather groups. Persons with a sericus medical condition, or who refuse
to accept the restrictions of the experimental study design, are excluded from
the study.
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Volunteers report to a bathing location on an agreed day and are randomly
aliocated into bathers and non-bathers. Persons in the exposure group enter
the water for a closely observed bathe at a fixed location. They immerse their
heads on at least three occasions and remain in the water for at least 10
minutes.

Synchronous with the bather exposure period, intensive water guality sampling
takes place to characterize spatial and temporal patterns of water quality in the
bathing zone. Nor-bathers sit on the beach, Medical questionnaire interviews
are conducted on the exposure day. Immediately on exiting the water, bathers
are asked if they have swallowed any water. |n an attempt to control food and
fluid intake, all bathers and non-bathers are given a packed lunch provided by
the research team.

Seven days after the exposure day the full cohort again reports for further
interviews and medical examinations.

At three weeks after exposure, all volunteers are asked to return a completed
postal guestionnaire,

DURATION AND PHASING OF THE STUDY

Duration

Each study takes approximately six months from planning to execution and reporting.

2.2 Phasing

Pre-exposure water guality tests shouid be used to define appropriate dilutions and
sampling volumes for the analytical determinations during the sampling day. This testing
should be conducted under similar bathing water conditions (e.g. tide and current), to that
predicted for the test day. The site should be surveyed to establish the availability of facilittes
for the volunteers. This approach requires extensive support from the local authorities and
public health administrations who can assist with the provision of interview space, recruitment
facilities and media liaison.

WATER SAMPLING

Intensive sampling is essential. This can be done on a spatial grid of say 100m of
beach with possibly six sampling iocations and with synchronous samples collected at three
depths. Replicate analysis of individual samples will increase the precision of the technique
for estimating counts of target indicator organisms. In effect, the estimated confidence
interval is reduced.

Sampling locations during the exposure day should be clearly marked so that the
bather supervisors can locate volunteers adjacent to the sampling points,
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Fuil Analytical Quality Control and Quality Assurance (AQAC) and analysis of samples
in accredited laboratories 15 strongly recommended. Where more than one laboratery s
involved, inter-calibration exercises should be a regular component of the AQAC procedure.

The organisms enumerated in previous implementations of this protocol to date have
included:

faecal coliforms

faecal streptococe
Pseudomonas aeruginosa
total staphylococei
Salmoneliae
Cryptosporidium

Further implementations of the protocol should select target organisms appropriate to
local site conditions {q.v. Tables | and || of the main body of the text). The organisms to be
enumerated should be chosen with regard to symptoms and ilinesses, and to water conditions
of jocal concern.

4. COHORT MANAGEMENT

The study involves the recruitment of a volunteer group containing both local residents
and tourists,

The number of participants will depend on the estimated symptom-attack rates. To
date, studies utilizing this design have been implementad with 400 participants at marine sites
(i.e. 200 bathers and 200 non-bathers). Well managed publicity is essential for this
recruitment process, Note should be taken of the following:

4.1 Where appropriate, proper ethical approval and informed consent should be obtained.

4.2 Recruitment should commence approximately one month prior to the intended
exposure day. In recruiting sufficient volunteers, a dropout of up to 50% should be
expected between initial recruitment and the first interview, but subsequent dropout
has been observed to be as low as 5%. '

4.3 The volunteers provide information on four occasions. The first questionnaire
interview takes place 2-3 days before the exposure day, the second questionnaire is
administered on the exposure day, the third at one week after the exposure, and the
fourth at four weeks, The first three are one-to-one medical interviews, and the final
one is a postal questionnaire. Four sample questionnaires are appended.,

44 A token remuneration to cover out of pocket expenses should be considered.
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5. HEALTH INFORMATION
5.1 General

Atthe pre and post-exposure interviews, each volunteer provides clinical histories and
may also provide clinical samples for analysis (g.v. Section 1.8), and is examined by a
medically gualified person. This results in three sets of data, and for which medical
confidentiality should be ensured at all times:

5.1.1 Volunteer-perceived symptoms, quantified by the detailed four-part
questionnaire set (models are provided in Appendices 8-11).

£.1.2 Clinical assessment by a medically qualified person.
5.1.3 Clinical microbiological data.
52  Clinical samples

Clinical samples should be taken if a relationship between symptoms and diagnosis
of infection is sought. These samples should, ideally, be taken before and after exposure to
the water, and in both bather and nen-bather groups. They may include faecal and biood
samples, and swabs of ears, throats, eyes and skin. The sampies should be analyzed by an
accredited laboratory. Symptoms and iliness of concern together with local environmental
conditions, type of exposure and site of clinical sample, will dictate the organism sought. For
the following types of samples, these include:

Swabs:

Pseudomonas aeruginosa
Staphyloceccus auraus
Haemolytic streptococc
Corynebacterium spp.
Aeromonas spp.

Candida albicans
Adenoviruses

Stools:
Human bacterial enteric pathogens such as:

Salmonelfae spp.
Shigellae spp.
Campylobacter spp.
Vibrio spp.
Cryptosporidiurm
Giardia

Ascaris

Ancylostoma
Trichuris

Entamoeba histolytica
Viruses (e.g. entero, rotaviruses, Norwalk)
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Blood:

Serological tests, e.g. leptospires, Hepatitis A,

8. ANALYSIS AND INTERPRETATION OF DATA

The method results in a large number of data items per volunteer. Medical
supervision of questionnaire coding is to be recommended. To facilitate coding an efficient
layout of the questionnaire is essential, as is strong epidemiological and biostatistical input
at all stages in the study design.

7. CONSTRAINTS

Persons under 18 years of age are excluded from the study. There may be ethical
reasons for only using bathing beaches that comply with national bathing water quality
standards or guidelines.
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Codinz only 1
STRICTLY CONFIDENTIAL ‘
MODEL QUESTIONNAIRE FOR =l I R 11
PRE-EXPOSURE INTERVIEW Sty e .
fdate ) I 9,2 .
e =3
l H [
1. Subject name:
2.Daweofbith: | 4 | | | | dobf 4 )¢ 1l
3.8x: MALE FEMALE D P
4, Home address: t ' b
Poswcode ™ '
i o sty {f psitrvets waimaw

Telephone no. (home):

5. Work/sudy address

6. Contact details for follow-up (address etc. over next three months).

7. Occupation of volunteer :

Student [:]t H/Wife Dl Empl I:L Part-time empl D‘ H.D )

Self-Emp Unempl Redred Other ™ 3. oy ik
D 3 D L} D 1 D 1
: . MEDICAL SECTION
*Details/Specify:
; Examining Doctor to
check Pages :

Please give a brief description of your job:
3145 9




EURACP/CEH 035(1)
Annex 1
page 44

STRICTLY CONFIDENTIAL
PERSONAL DETAILS - CONTINUED Coding only

8. General Pracddoner:  Name :

-

Address ;

Tel:

11. Please list 21l the members of your houschold (i.e. all those who five in
h rm:) wn.hth i s:xandagcs' |

Ll fher
; Lt e 1
Name (Sumame not required) Sex Age  Name (Sumame not required) Sex Age Findol

— r— Teriad cbiadcieint
wpas 5 l

Has anyone in your household been unwell with a possible infection in the
past two weeks ?

Yo [ ™[] el == ]

If yes please give details

if

Promp‘ D:arrham ga:mc mj&cﬂan (nam’ea, Vammng. tc) .:are
rhmar earandeye mfemons E :




STRICTLY CONFIDENTIAL
SECTION TWO - GENERAL HEALTH

12. Do you have any longstanding illness, d:sablhty or infumity? (Anything
that has froubled you over a period of time or is likely to affact you overa
period in the future).

Not

surc 3

Yes D‘ No D
a

If yes, please indicate the nature of the problem by ticking all the boxes
that apply from this list on this and the following page. Use the space ar
the bottom of page 4 to dese 'be covcrcd by the
available boxes, 7

1. ARTHRITIS: specify
joints

2. BACK PAIN |

3%%‘9"\“4” Sl ey

R

[ 3. raised BLOOD PRESSURE | *

4. CHEST PROBLEMS {inc/ide

” {s. DIABETES I*

6. DIGESTION PROBLEMS (&3

7. BOWEL PROBLEMS fiig. ronstqation,
irritable bowel syndrome} : specify

2. HEARING LOSS / EAR PROBLEMS : specify

{9. HEART DISEASE (irciude anginaj |*

10. HEPATITIS / LIVER DISEASE

" If Yes which type of hepatitis? Infectious Type A/ B
Infécrive jaundice (iype-A).

or Serun Hepatitis (iype 8], Other type'(Non infectious erc.)

EUR/ICPICEH 039(7)
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STRICTLY CONFIDENTIAL
GENERAL HEALTH - CONTINUED
11. Problems duc to INFECTION

specify infection and problem:

12, Problems resultng from INJURY OR ACCIDENT:
specify ; the problem

13. KIDNEY or BLADDER problem:

specify:

[ 14. NEUROLOGICAL Condition: specify |*

15. HAYFEVER

{16, SKIN Probiems: specify |*

17. STRESS/ ANXIETY )

18. POOR VISIDN/ EYES:

spemfy

g,
;g:fnciude ﬁequem eye-irritation = red gyes:=

19, OTHER PROBLEMS: Please give a brief description

lalsucos | FYTRVRY
Tym

]

WA---DH.

=, =L,

1

=0, =0,

th
»

REREa N

L /

41

L)

4t




H |
1 |

STRICTLY CONFIRENTIAL
GENERAL HEALTH - CONTINUED

[13. Do you see a doctor reguiariy for any of these problems? | -

Yes D No D Not D
1 ] L]

sure
If ves, is this your GP, a hospiral specialist, or both

GP D Hosp D Both D Qther * D
) . : ‘

* Give details

14. How many times a year do you have diarrhoea?

S

Often Sometimes Rarely Hardlyever  Never Not
1-2a3 311 <2 <] Sure
month a year a year a year

O 0O o QU

15, Have you in the past 6 months had an illness which ¢caused you |*
to stay home from work, miss normal activities or go to hospital?

Yes l:l No D Mot Sure D
' s .

ity

If ygs please complete the following section,

Diagnosis of illness

Were you admitted to Hospil?

Yes D
1

How long were you sick / off Weeks
work? |

No D
Days D

serious: /recent illness -

Month illness sarted

Mav | Jun | Jul

1 H 3 + 3 & ¥

Are any of these ilinesses / Is this illness still giving you symptomns ?

Yes No Not Sure
O 0O
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GENERAL HEALTH - CONTINUER

1. Fever (Hot and coid, shivers)
2. Severe / unusual headache

1, Aching arms , legs, joints

4, Sore throar

5. Chest pains / aches
6. Dry cough
7. Productive cough (phlegm /

sputumy)
8. Wheezing / Shortness of breath

9. Runny nose
Ear/gye symptoms Zasting 24 Hou)

10.

11. Eye infaction (sore red eyes,

13, Loss of appetite
14. Indigestion
15. Stomach cramps (colic /

lower abdominal pain / griping)
16. Looss bowel motions

Yes

g

bt

||

Yes

discharge)
12. Blurred vision {difficulty with
eye sight)
Gut symptoms  {Lasting 24'howrs or more
Yes

(looser than normal)

I I B

EREENREERE

Onset
Not daie - Jun Dusationf
Noe Spe /fJul  indays

L, L
O
O0Jad
], Lo [

o o
-

Onset
Not date - Jun Dnration
No Sure /Jul indays
— —

.0, L

J 1

[
O

I |

I

L1

Onsel
Not date - Jun Dyration

Swe  /Jul  in ﬁs

Ll L
0 L]0

No
Ear infection (sore, discharge) D I:I
1 L]

L L,

Onset
Mot date - Jun Duration
Sure  /fJul  indays

[ Bamamt ] '

|
.0, L
|
]

|

LIt TE 1L

Frew

T

i n

£y
1

J

|
Im

} 1

[

3

[ I

If

J [ 1]

a1
e

]

m

[




STRICTLY CONFIDENTIAL
16, Conrinued Onset
Gut symptoms continued Not date - Jun Duration
Yes No Sure /Jul imdays
17. Diarrthoea (3 or more runny m
stools in 24 bours) |1, ]J: . :!
18. Nausea (feeling sick) |
—1 :IIE + ! ]
10000
Onset
Mot date - Jun Dyration
No Sure /Jul - indays

20. Skin rash on body

L
[]

Not  daes - Jun Duration

I

21. Skin ulcer/ sore

22, Irching (irritation)

?“;
g

Other symptoms

Yes No Surc  /Jul inda
23, Excessive tiredness (unusoal :T
fadgue, lassitude) ]1 Dn E ’ '
24. Dizzy or gidd
1zzy or g1ady ]t jo |, |
25. Pins and needles / tingling :I :l | i
! B |
26. Muscle cramps (¢.g. cramp in :I :I i
arm or leg) y g beud
27. If you have had any symptoms for over 24 hours not on this

list, please describe them, listing the onset date and duration:

L. i

2.

10103 Iy

17:Do you smoke cigarentes atall ? P

: Pipe or
Yes D No D any other D Not
. o kindof ., Surel
Smoker

If yes how many cigarenes do you smoke per day?
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Coding oniy
B Cmame

|

I 1

¥

n

[

> one-counts-as £ tigarene.

Otbonr | | D

bt 2 : D

Otert 3 | D
Sapuryt D“

M. tiguanes [ )

4







