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The aim of this study was to investigate the nature and extent of pesticide-related illness presenting to and diagnosed by
General Practitioners (GPs). A screening checklist was completed by GPs for patients over the age of 18. Patients were
classified as eligible for a detailed interview if: exposure was specifically mentioned by patients; there were serious acute
symptoms; the patient had newly occurring flu type, respiratory, gastrointestinal, skin, eye or acute neurological symptoms
and the GP thought that symptoms were not definitely not related to pesticide exposure.

Checklists were completed for 59320 patients from 43 practices and 1335 interviews were carried out. The annual
prevalence and incidence of iliness reported to GPs because of concern about pesticide exposure were 0.07% and
0.04% respectively (42 and 24 patients). The annual prevalence and incidence of consultations where symptoms were
diagnosed by GPs as likely to be related to pesticide exposure were 0.01% and 0.003% respectively, with estimates of
prevalence and incidence of symptoms possibly related to pesticide-related symptoms being 2.7% and 1.64%. Although
small these estimates give relatively large number of consultations annually. Limited information on actual chemicals and
active ingredients of pesticides restricted the study’s ability to establish a definite causal relationship between pesticide
exposure and symptoms.

There was widespread use of pesticides in the home environment but unsatisfactory use of product labels and
precautionary measures, and storage and disposal of pesticides were also poor. Among the patients who were
interviewed, the risk of patients being categorised by their GP as having symptoms possibly compared to unlikely to be
related to pesticide exposure was associated with home use of pesticides and also with change of use of several other
chemicals in the home in the week before the consultation.

The amount of data and the effort required to obtain it suggests that it would not be feasible to use the same methods
more generally in GB for monitoring pesticide related iliness reported and diagnosed in Primary Care.

This report and the work it describes were funded by the Health and Safety Executive (HSE). Its contents, including any
opinions and/or conclusions expressed, are those of the authors alone and do not necessarily reflect HSE policy.
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EXECUTIVE SUMMARY

Introduction

Pesticides are designed to destroy or control unwanted organisms and as such have the clear
potential to cause toxic effects at sufficiently high exposure. Although they have been shown to
have acute health effects, these usually occur as a result of accidental or deliberate abuse of
pesticides. Existing systems in the UK that collect data on incident illness associated with
exposure to pesticides focus on acute episodes of ill-health such as poisonings caused by either
misuse or abuse. Much less is known about the incidence of ill-health due to low-levels of
pesticides and in the UK there is no current surveillance scheme within primary care.

The aim of this study was to fill this gap in knowledge and in particular:

e To estimate the annual national incidence of illness presented to and diagnosed by GPs as
pesticide related.

e To present the incidence data by health effects, exposure circumstances, pesticide type and
pesticide function.

e To advise on whether the initial analysis suggests any associations between specific pesticide
products and diseases, symptoms or syndromes.

e To make recommendations on the potential for, feasibility of, and practicalities of setting up
permanent arrangements to collect data on pesticide related illness from this source.

Methodology

The study was carried out in general practices that are part of the General Practice Research
Framework (GPRF), an organisation of almost 1100 general practices throughout the UK
involved in epidemiological and health service research. Information about the study and an
invitation to participate was sent to all GPs on the GPRF database. In each general practice a
named GP was responsible for the project and the day to day management was undertaken by a
named research practice nurse. Not all GPs in each practice participated. All GPs retained
clinical responsibility for their patients.

Each participating GP completed a one page screening checklist for each patient aged 18 years
or over who consulted during a surgery session. GPs were requested to try and do this for at
least 2 sessions per week during a year of data collection, with sessions occurring on different
days and in both mornings and afternoons to ensure representation of patient consulting
patterns. The checklist was used to identify patients who attended because of concern about
exposure to pesticides, with or without reporting symptoms, and those consulting with
symptoms that were unusual for the patient and that, in the opinion of the GP were possibly
related to pesticide exposure. The data from the checklists were entered into a suite of bespoke
programs on laptop computers. An algorithm then selected patients who were eligible for an
invitation to an in-depth interview with the research nurse. Patients were eligible to be invited
for interview if:

e They attended because of concern about exposure

e They had serious acute symptoms and the GP did not think that these were definitely
not the result of pesticide exposure
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e They had flu type, respiratory, gastro-intestinal, skin, eye or neurological symptoms,
which were unusual for the patient and that their GP thought were NOT definitely not
related to pesticide exposure

e They had flu type, respiratory, gastro-intestinal, skin, eye, neurological or other
symptoms which were not unusual for the patient but which the GP thought were likely
or possibly related to pesticide exposure

The interview questionnaire consists of 5 major sections on:

A) Occupational exposure, including applying and mixing pesticides
B) Amateur use at home and in the garden

C) Hobbies and leisure

D) Other suspected exposure to pesticides

E) Demographic, medical and miscellaneous information

All the questions focussed on exposures and events that occurred in the week before the
symptoms appeared. Information on exposures at work, home and in other situations was
collected, together with other information on non-pesticide exposures and confounders of
potential relevance. Information was collected on use of pesticides in veterinary and human
medicines as well as those controlled under the Pesticide Regulations.

Two pilot phases were carried out before the main study: a pre-pilot phase carried out in
Northern Ireland to test the feasibility of the GP administered checklist; a pilot study in 9
practices in England and Wales to pilot both the use of the checklist and the interview
questionnaire. Some changes were made for the main study to improve the accuracy of the
responses and to ensure that questions could not be omitted inadvertently and to improve the
clarity of some of the sections.

Ethical approval was obtained through one of the UK Multi-centre Research Ethics Committees
(Wales) and research governance approval was obtained from all the relevant Primary Care
Organisations.

Statistical methods included descriptive analyses together with univariable and mutivariable
logistic regression modelling to assess the association between risk factors and potential
pesticide-related illness using robust standard error estimation to take account of clustering of
patients within GP practices.

After data collection was completed a short follow-up questionnaire was sent to each
participating GP to assess the ease with which they completed the checklist and to investigate
the criteria they used to categorize the symptoms of each presenting patient as possibly or likely
to be related to pesticide exposure. 86 GPs replied from 32 of the 43 practices. When deciding
when to use the category 'possible’, only one GP used only the criterion of pesticides being
mentioned whereas 16 (18.6%) of the 'likely' category used this criterion alone. The possible
category thus appears to have been chosen mainly on the basis of general consideration of
symptoms and activities rather than specific discussion about pesticides.

Analyses were therefore carried out using the following definition of the likelihood of the
symptoms being due to pesticide exposure:

High likelihood: (i) the patient reported exposure to pesticides and GP’s opinion is NOT
unlikely or definitely not related to pesticide exposure or (ii) the patient did not report exposure
but the GP thought the symptoms were likely to be related to pesticide exposure

Medium likelihood: the patient did not specifically report exposure to pesticides but the GP
thought that the symptoms could possibly be related to pesticide exposure



Low likelihood: the GP thought that the symptoms were unlikely to be or definitely not related
to pesticide exposure

Results

Checklists were completed for 59320 patients from 43 practices in Great Britain (157 GPs and 7
nurse practitioners participated) and 1335 interviews were carried out. Key results from the
study are:

Incidence and prevalence of illness reported to and diagnosed by GPs as
pesticide related.

An estimate of the annual prevalence of consultations because of concern by the patient
about pesticide exposure is given by the proportion of all consultations by such
patients, 0.07% (42/59320) (95% CI 0.05, 0.09).

An estimate of the annual incidence of consultations because of concern by the patient
about pesticide exposure is given by the proportion of all consultations by such patients
who presented with symptoms that were unusual for them, 0.04% (24/59320) (95% ClI
0.02, 0.06).

GPs thought that very few patients had symptoms that were likely to be related to
pesticide exposure (20 patients (0.03%); 13 of these also themselves reported
exposure).

GPs also thought that 1599 (2.7%, 95% CI 2.6, 2.8) patients had symptoms that were
possibly related to pesticide exposure.

Among patients who did not consult the GP directly because of their own concern
about exposure to pesticides, the overall estimate of the annual prevalence of
consultations (i.e. all those symptomatic) for which the GP thought the symptoms were
likely to be related to pesticide exposure was 0.01% (7/59278) (95% CI 0.003, 0.02).
Similarly the annual prevalence of consultations among such patients for which the GP
though the symptoms were possibly related to pesticide exposure was 2.7%
(1581/59278) (95% CI 2.5, 2.8).

Among patients who did not consult the GP directly because of their own concern
about exposure to pesticides, the estimates of annual incidence (i.e. newly occurring
cases and excluding those whose symptoms were not unusual for the patient i.e.
chronic) of consultations for which the GP thought the symptoms were likely or
possibly related to pesticide exposure were 0.003% (2/59278) (95% CI 0, 0.008) and
1.6% (972/59278) (95% CI 1.5, 1.7) respectively.

In 2001 approximately 221 million people aged 16 years or more are estimated to have
consulted a GP. The estimate of an annual incidence of 0.04% for consultations made
by patients because of concern about pesticides thus gives an annual estimate of 88400
consultations. The annual incidence of 0.003% for those patients not consulting
because of concern about pesticide exposure but for whom the GP thought their
symptoms were likely to be related to pesticide exposure gives an annual estimate of
6630 consultations.

Eligibility for interview

8% of the 59320 patients consulting were eligible for an invitation for interview



o Of the 4741 eligible patients 44% (2060 patients) refused to be interviewed. Of those
who did not actively refuse (2681 patients), 50% agreed to an interview invitation and
were interviewed (1335 patients).

Results from the interviews

e 60% of those interviewed had some kind of employment. In the week before their
symptoms developed 37% of these employed patients reported occupational exposure
to dust and fibres, 27% to disinfectants, 26% to cleaning fluids, 16% to gas and fumes,
11% to glues and epoxy resins, 14% to excessive heat and 13% to excessive noise.

e 92 patients (11% of the 806 who had an occupation) reported pesticide exposure during
their occupation in the week before their symptoms developed, 38% of whom worked
in agricultural jobs or jobs where pesticides might be expected to be used.

e The distribution of symptoms was similar between those patients who used pesticides
occupationally, those who did not use pesticides occupationally and those patients who
were not employed with the exception of flu-like symptoms where the proportions
were 13%, 7.5% and 2.3% respectively. The small proportion of flu-like symptoms for
those not in employment may reflect a high proportion of retired people who may have
received a flu vaccination

o 10% of those using pesticides occupationally had neither arms nor legs covered during
pesticide use.

e 41% (547) of interviewed patients had used at least one pest control chemical in and
around their home in the week before their symptoms occurred (20.5% used 2 or
more).

e The most common substances applied at home were insecticides (31%), herbicides
(22%) other pesticides (mostly slug pellets) (17%) and veterinary and medicinal use
pesticides (17.9%).

o Almost a third (32.9%) of the pesticides were applied at home with an aerosol or spray,
25.2% as a liquid and 20.6% as pellets or granules.

e Of the 547 home pesticide users 65.4% (358 patients) used no personal protective
measures, although 284 (51.9%) reported that their arms and legs were covered during
application.

e Sixty three percent of patients using pest control chemicals at home reported that they
either followed the label exactly (44.6%) or used it as guidance (18.8%) to decide on
the quantity of pesticide to use. Of those storing pesticides at home, the majority
stored them in the kitchen and/or in the garage or shed.

e 61.5% reported that they never disposed of pesticides and 25.5% disposed of them in
the household rubbish bin. Relatively few reported that they used a chemical waste
disposal site (2.2%) or other waste disposal site (7.1%).

e Pesticide use in this study occupationally was higher during the autumn/winter season
than the spring/summer season. Pesticide use at home in this study was lower in the
autumn/winter season than the spring/summer season. However, in general in the UK
pesticide use on crops occurs more often in spring and summer.

e 36 patients reported an additional incident potentially related to pesticide exposure, 11
of whom reported that they were exposed to spray drift.



359 (26.9%) of patients reported that they had suffered major stresses during the four
weeks before their interview.

Relationship of symptoms to pesticide exposure

Among patients who did not consult the GP because of their own concern about
pesticide exposure 41% of those using home pesticides were classified by their GP at
the initial consultation as having symptoms possibly related to pesticide exposure,
compared to 27.7% of those who did not use home pesticides.

The overall distribution of symptoms did not appear to differ between those using
pesticides at home and those who did not use home pesticides in the week before their
symptoms occurred.

Of 322 patients who used only one type of pesticide at home in the week before their
symptoms occurred there was a tendency for those only using herbicides to have more
neurological and skin symptoms than those using other types of pesticides. However,
neurological symptoms have been more often associated in other studies with exposure
to insecticides and fumigants.

Those using a pesticide in the home in the form of powder or pellet had fewer
gastrointestinal problems than those using a spray or a liquid; those using powders had
more skin problems; those using pellets (mainly for slugs) had more respiratory
problems. Inhalation of metaldehyde, the active ingredient of many slug pellets may
cause increased tracheobronchial secretions, although this is unlikely to have occurred
from the use of solid form pellets.

The distribution of symptoms was similar for area of residence (rural, suburban, urban)
and for proximity to farmland.

There was tendency for an increased occurrence of respiratory symptoms among home
pesticide users who also changed brand, quantity or frequency of usage of other
potentially hazardous chemicals at home, particularly disinfectants, turpentine, air
freshener and toiletries, compared to the non home pesticide users who also changed
the usage of the same chemicals.

The risk of patients being classified as having medium likelihood (categorised by their
GP at screening as having symptoms possibly related to pesticide exposure) compared
to being classified as having low likelihood (categorised by their GP as unlikely to
have or definitely not having symptoms related to pesticide exposure) of symptoms
related to pesticide exposure was investigated in relation to other variables.

0 An increased risk was estimated for occupational and home use of pesticides,
living over 1 km from farmland or railway line or over 100m from a landfill
site, and change of use in the week before symptoms occurred of several
chemicals hazards at home.

0 Multivariable analyses including each of the chemical hazards at home in turn
showed that these exposures did not substantially confound the risk associated
with home or occupational use of pesticides; the risk associated with changed
use of paint, toiletries and white spirit remained significantly raised.

0 In a multivariable model including occupational and home use of pesticides,
age, gender, proximity of farmland and area of living (urban, suburban, rural)
the only significant increase was in association with home use of pesticides
(OR =1.91 (95 % CI 1.49 — 2.45)).
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Discussion

The study achieved a good representation of both the GP practices and numbers of GPs in Great
Britain, and also the patients consulting GPs over an average of a year. The practices were well
spread geographically throughout GB between urban, suburban and rural areas and between
different areas of deprivation, with a range of practice sizes. The distribution of symptoms in the
study overall closely mirrors the general pattern of symptoms occurring at GP consultations
within GB and the UK. The average number of surgeries held per week per practice at which
data were collected was 2.4 over the study period. In the UK generally the average number of
surgery sessions held weekly by GPs is about 8. The study thus included about 30% of the
consulting workload of each participating GP.

50% of those who did not actively refuse an interview were interviewed. Information was
obtained in the interview on the use of and contact with pesticides occupationally, at home and
during leisure and other activities. Data on key non-pesticide exposures that could potentially
contribute to the symptoms and other confounding variables were also collected.

Overall the results from this study suggest that the incidence of ill health presenting to and
diagnosed in Primary Care as related to pesticides in GB is small relative to other types of ill
health. There are no results from directly comparable studies, particularly for chronic health
effects. In 2004, of 62 pesticide incidents which involved allegations of ill-health investigated
by the Health and Safety Executive’s Pesticides Incidents Appraisal Panel (PIAP) only 1 was
confirmed and 14 thought likely to be linked to pesticide exposure. In 2005/2006 there were 169
hospital episodes of accidental poisoning by and exposure to pesticides, 93% of which were
emergency admissions and 70% occurred to children under the age of 15 years. Although the
prevalence and incidence estimates from our study are small the estimate of an annual incidence
of 0.04% for consultations made by patients because of concern about pesticides could
potentially give an annual estimate of 88400 consultations i.e. approximately 1700 per week for
people aged 16 years or over.  Similarly the annual incidence of 0.003% for those patients not
consulting because of concern about pesticide exposure but for whom the GP thought their
symptoms were likely to be related to pesticide exposure translates to an annual estimate of
6630 consultations i.e. about 128 per week for people aged 16 years or over. These estimates
must be considered circumspectly because of uncertainties and assumptions made in this study.
For example, we assume that an unusual symptom in our study refers to a newly occurring
symptom and that if the symptom is not unusual for the patient it relates to a recurring chronic
problem, e.g. asthma, chronic respiratory disease etc.

Very few patients had used pesticides during their occupation in the week before symptoms
occurred. The high figure of over 40% of all those interviewed using home pesticides might
have arisen partly as an artefact of the algorithm used to select patients as being eligible for an
interview. For example, GPs may have discussed home use of pesticides when deciding to
categorise the patient as having symptoms that were possibly related to pesticide exposure.
However, this is unlikely since only half these patients reported use of pesticides at home during
their interviews.

The high use of household pesticides in the UK has also been found in a survey of a sample of
parents from the Avon Longitudinal Study of Parents and Children where 93% had used at least
one pesticide product in the last year.

Limitations of the study include: the lack of a general random sample of patients due to the
deliberate screening out of asymptomatic patients, those with ongoing chronic problems and
those whose symptoms, in the opinion of the GP, were definitely not related to pesticide
exposure; a high proportion (44%) of refusals of those invited for interview; limited information
on actual chemicals and active ingredients of pesticides; no routine confirmation of exposure to
pesticides through biological tests. The study was thus limited in its ability to define a definitive
pesticide-related case of ill- health. However, other systems in the US and the UK also use some



element of self-reporting and expert judgement, particularly in defining a possible case. The
establishment of a definite causal relationship from these systems, as in our study, would thus
require careful consideration.

A clear outcome from the study is that it would not be feasible to use the same methods more
generally in GB. The project required constant monitoring, and motivation and encouragement
of the practices to obtain the numbers of checklists and interviews that were completed. Both
the amount of data collected and the effort required to obtain it would be infeasible as part of a
routine monitoring system. The importance of incorporating environmental health into primary
care education and practice has been recognised in other countries such as the US. In the UK, a
report in 2001 showed that none of the GP morbidity recording schemes routinely recorded
occupation although it would be feasible to add procedures to obtain this information. It would
theoretically be possible potentially to extend these systems to include collection of
environmental exposures. However, consideration needs to be given as to what type and form
this information should take and the utility of establishing links between this information and
disease outcome data.

Conclusions

The results from this study suggest that the annual prevalence (0.07%) and incidence (0.04%) of
consultations with GPs by people aged 18 years or over because of concern about pesticide
exposure is small. Similarly for those people who did not consult the GP directly because of
concern about exposure to pesticides the estimates of the annual prevalence and incidence of
consultations where symptoms were diagnosed as likely to be related to pesticide exposure were
also small (0.01% and 0.003% respectively). Estimates of prevalence and incidence of possible
pesticide-related symptoms were 2.7% and 1.64% respectively. Although small these estimates
translate to relatively large number of consultations annually. However, information on actual
chemicals and active ingredients of pesticides was limited and there was no routine
confirmation of exposure to pesticides through biological tests. The study was thus limited in its
ability to establish a definite causal relationship between pesticide exposure and symptoms
presented in Primary Care. There was widespread use of pesticides in the home environment but
almost 40% of those using them in this study did not use the product label even as guidance,
very few used personal precautionary measures and storage and disposal of pesticides was far
from ideal. The risk of patients being classified as having medium likelihood of having
symptoms related to pesticide exposure compared to those classified as having low likelihood of
having symptoms related to pesticide exposure was associated with home use of pesticides and
also with a change of use of several other chemicals in the home in the week before the
consultation. A clear outcome from the study is that it would not be feasible to use the same
methods more generally in GB for monitoring pesticide related illness reported and diagnosed in
Primary Care
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1 INTRODUCTION

Under the Food and Environment Protection Act (FEPA) 1985 a pesticide is defined as “any
substance, preparation or organism prepared or used, among other uses, to protect plants or
wood or other plant products from harmful creatures; or to render such creatures harmless”.
Herbicides, fungicides, insecticides, rodenticides, soil-sterilants, wood preservatives and surface
biocides, amongst others, are included within this definition (PSD/HSE, 2001). Such products
typically consist of numerous ingredients, including the active ingredient(s), which provide the
pesticidal activity, and a variety of other ingredients incorporated to enhance the activity,
persistence and/or delivery of the active ingredient.

Information on accidental or deliberate misuse of pesticides can be obtained from the NHS
Hospital Episode Statistics (http://www.hesonline.nhs.uk). In the financial year 2005-2006 there
were 169 episodes of accidental poisoning by and exposure to pesticides; of these 97% were
admitted as inpatients, 93% were emergency admissions, 54% were male, and 70% occurred to
children under the age of 15 years. There were also 109 episodes of intentional self poisoning
by and exposure to pesticides; of these 90% were admitted as inpatients, 88% were emergency
admissions, 60% were male, and 84% were aged between 15 and 59 years. In addition there
were 6 episodes due to assault by pesticides and 7 other poisonings by and exposure to
pesticides with undetermined intent.

Pesticide users can be sub-divided into amateur, professional and industrial users. Published
data on the frequency or magnitude of pesticide applications by amateurs is sparse. The use of
pesticides is thus widespread and the concomitant risks depend on their toxicity, and duration
and frequency, as well as level of exposure. Exposure may be incidental and may be almost
continuous. This is true for workers and the general public, i.e. people who are considered as
bystanders (ICPS, 2000).

Pesticides are designed to destroy or control unwanted organisms and as such have the clear
potential to cause toxic effects at sufficiently high exposure. Although pesticides have
undoubted acute health effects, these usually occur as a result of accidental or deliberate misuse.
Pesticides, pesticide products and related chemicals have been found to have a wide range of
health effects. These include: mutagenic substances, carcinogens or probable carcinogens,
endocrine disrupters, reproductive toxic substances and neurotoxic substances, (IEH 1999; IEH
2000). The effect of low-level, long-term exposure has been of recent concern, with the OP
pesticides as a group receiving a great deal of medical research interest, particularly with regard
to their potential effects on farmers using sheep dips. A survey of people who had reported ill-
health associated with veterinary medicines to the Veterinary Medicines Directorate found that
chronic fatigue syndrome was common, and that higher chronic fatigue scores were associated
with higher exposure to organophosphate pesticides (Tahmaz et al 2003). A recent paper
summarises the general views held: acute exposure to high doses of an OP may be associated
with some long-term adverse health effects; balance of evidence concerning chronic exposures
to low levels of OPs does not support the existence of clinically significant neuropsychological
effects, neuropsychiatric abnormalities or peripheral nerve dysfunction (Costa, 2006). However,
a review of studies of more general pesticide exposed populations highlights several studies of
moderate pesticide exposure associated with increased prevalence of neurotoxic symptoms and
changes in neurobehavioural performance and suggests that studies with improved exposure
assessment are needed together with consideration of the role of genetic susceptibility (Kamel &
Hoppin, 2004).

Health surveillance and health screening form an integral part of any effective health care
system. Surveillance is the ongoing, systematic collection, analysis, and interpretation of health



data essential to the planning, implementation, and evaluation of public health practice (Baker
& Matte, 1999). To be effective, surveillance needs to be linked with preventive action, and in
the case of occupational health, these actions should be directed not only at the individual or
affected group, but also at the responsible workplace factors. There are no current GP
surveillance schemes that identify an illness as possibly due to pesticide exposure. The Royal
College of General Practitioners (RCGP) Weekly Return Service reports the number of new
episodes of illness seen each week in 90 general practices. However, the presenting conditions,
for example, rash, vomiting, neurological symptoms, rather than the possible causes are
recorded. It is most well known for monitoring of influenza. The 60 practices contributing to the
RCGP Fourth National Study which resulted in the 1991-1992 Morbidity Statistics from
General Practice were asked to record an “external cause” code for injuries and poisoning but
this was not always done and there are no data relevant to pesticide related illness (McCormick
et al., 1995). Similarly, the Department of Health Key Health Statistics from General Practice
1996, analysing data from the 288 general practices in England and Wales contributing to the
General Practice Research Database (GPRD), does not report pesticide related illness (Office of
National Statistics, 1998). Data on pesticide related illness would not be available even from a
more detailed search of the GPRD.

None of these sources can relate their data to individual patients and could not therefore seek
further information from the patients. A pilot monitoring system by the Pesticide Monitoring
Unit of the National Poisons Information Service carried out in the West Midlands and Trent
Regional Health Authorities using freepost ‘green cards’ completed by GPs reported about 1000
cases over 2 years, but only 17% of these were thought to be definitely or likely to be due to
pesticide exposure, with nearly two thirds of these considered to be mild illness.

To monitor cases of pesticide-related illness and associated exposures dealt with by GPs
requires the development of systems to prompt the GP to recognise and record relevant
information and if appropriate for further information to be collected from the patient outside
the initial consultation. This current study was therefore designed to fill the gap in knowledge
concerning pesticide-related illness presenting in primary care and to assess the feasibility of
setting up a system to monitor the incidence of this.



2. AIMS AND OBJECTIVES OF THE STUDY

The aims of the study were:

e To estimate the annual national incidence of illness diagnosed by GPs as pesticide related.

e To estimate the annual national incidence of illness presented to GPs by patients as pesticide
related.

e To present the incidence data by health effects, exposure circumstances, pesticide type and
pesticide function.

e To advise on whether the initial analysis suggests any associations between specific pesticide
products and diseases, symptoms or syndromes.

e To make recommendations on the potential for, feasibility of, and practicalities of setting up
permanent arrangements to collect data on pesticide related iliness from this source.

e To disseminate the findings through presentation and publication.



3 METHODOLOGY

3.1 OVERVIEW OF THE STUDY DESIGN AND CONDUCT

The study was carried out initially by the MRC Institute for Environment and Health (IEH) and
for the last year of the project by Imperial College London (ICL), in collaboration with the
MRC General Practice Research Framework (GPRF) and with the London School of Hygiene &
Tropical Medicine (LSHTM). Epidemiological, statistical and toxicological aspects of the study
were carried out by IEH, ICL and LSHTM. The project fieldwork was conducted through the
GPRF which is an organisation of almost 1100 general practices throughout the UK involved in
epidemiological and health service research. The network covers over 9% of UK practices
giving access to 12% of the population. The GPRF also provided a medical advisor and support
to the practice nurses and GPs. In each general practice a named GP was responsible for the
project and the day to day management was undertaken by a named research practice nurse. Not
all GPs in each practice always participated in the study. All GPs retained clinical responsibility
for their patients. The research team met regularly throughout the project and many meetings
included the HSE project officer and other HSE staff who thus contributed to the overall study
design and conduct.

The study was designed to last for at least a year in each participating practice so that data could
be collected over all seasons to take account of the use of different pesticides throughout the
year.

A more detailed description of the design of the research instruments is given in sections 3.2
and the pilot phases in section 3.3. Briefly, the study involved participating GPs identifying
patients with a possible pesticide-related illness and/or reported exposure. These patients were
then invited for an interview with a research nurse at which detailed information on pesticide
use in occupational and home environments plus data on potential confounding and other
related factors was collected.

A flow chart of the study procedure is given in Figure 1. GPs completed a brief checklist for all
patients over 18 years consulting during a specified period. The checklist was used to identify
patients who reported exposure to pesticides, with or without reporting symptoms, and those
consulting with symptoms possibly related to exposure. At this stage patients were not informed
about the study although throughout the duration of the study a notice was displayed in the
surgery informing all patients that the practice is a member of the GPRF and that patients might
be contacted about participation in research. The notice explained that patients had the right not
to be involved or included and asked them to make the practice aware if this is their wish.

All the checklists were entered by a designated research nurse, employed by the practice, onto a
suite of bespoke programs on laptop computers. The program assigned study numbers to all
patients and identified those eligible for further investigation according to an agreed algorithm
(see section 3.3). The practice research nurse then checked whether patients had asked not to be
included in research, excluded those patients, and then provided information about the study to
the remaining eligible patients and invited them to attend the surgery for a detailed interview
about their symptoms and possible exposure to various environmental factors. Replies were
entered onto the laptop and appointments made for those who respond that they were willing to
attend for interview.

At the interview the nurse further explained the purpose of the study, obtained the consent of the
patient and, for those who consented, a detailed questionnaire (see 3.2) was administered to
further explore symptoms and possible exposure to pesticides. The data were collected directly
onto dedicated laptop computers with the laptop positioned so that the patient could see the
screen. The GP was informed if exposure to particular pesticides was suspected and the patient
had consented for this information to be passed on.



GP completes checklist for every consultation with patients
aged 18 years and over at an agreed number of surgeries per
week for an agreed period

A 4

Nurse collects completed checklists weekly

A4

Nurse enters all patient details onto laptop computer

A 4

Nurse sends invitation letters, information and a reply slip to
eligible patients. Replies are entered on laptop

y

Nurse arranges patient interview appointments by phone for
those who reply and opt in to the study

Patient interview with nurse
- Consent obtained
- Detailed questionnaire completed on laptop computer

A 4

Weekly download of information to disk for transfer to GPRF
co-ordinating centre.

Figure 1 Flow chart of study procedures




3.2 DESIGN OF THE RESEARCH INSTRUMENTS

There are some existing measures to help GPs in the diagnosis and treatment of pesticide
poisoning. For example, the Department of Health have produced a handbook that includes
sections on those groups of pesticides that have appreciable acute toxicity and which are known
from clinical experience to be responsible for cases of clinical poisoning. The handbook also
covers briefly those veterinary medicines that contain active ingredients that are recognised as
pesticides. However, it is unlikely that many GPs are familiar with the content of this handbook.

The project was concerned both with patients who consulted to report recent pesticide exposure,
with or without current symptoms, and with patients who presented with symptoms that the GP
considered could potentially be related to a (possible) recent pesticide exposure. All categories
of pesticide users could consult, although it was thought that acute severe illness related to high
exposure was likely to lead to presentation and treatment in secondary care.

There are several challenges in surveillance of pesticide related illness in general practice:

e The list of symptoms that could result from low-level exposure to pesticides is very
long and encompasses many symptoms related to other factors/conditions which present
commonly in general practice.

e Sensitive and specific biological tests to confirm exposure to most pesticides are not
readily available. In addition, when tests are available their interpretation may be
limited due to the impact of variable times since exposure on measured values. The
patient may be unaware of exposure.

e GPs tend generally to treat symptoms and not to ascertain the cause of the symptoms.

e Most GPs, presented with a patient reporting such symptoms, in the absence of reported
exposure to pesticides, do not routinely consider the possibility of pesticide exposure.
Any surveillance system must therefore encourage the GP to consider further a possible
relationship. This must be done without over-prompting leading to high proportions of
patients being identified as having symptoms possibly related to pesticide exposure.

3.2.1 Checklist design

During the first 3 months of the study an in-depth investigation of appropriate literature was
carried out to inform the development of the research instruments. There was considerable
discussion at that stage as to the amount of information that it would be possible for a busy GP
to collect during a routine appointment, how to identify symptoms that would be the focus of
the study and how much detail to include in the interview questionnaire. The suggestion was
that the initial screening checklist to identify patients to be interviewed would be administered
over the telephone by the practice nurse.

During the second 3 months of the study there were a number of meetings and consultations
with clinical toxicologists, directors of the UK Poisons Units, experts on pesticides, medical
practitioners and the Advisory Committee on Pesticides (ACP) to discuss the study
methodology and to consider the feasibility of using biological tests. It was decide to administer
a screening checklist by the GP during a normal appointment. It was agreed that a pre-pilot
phase should be undertaken to test this procedure, in order to gain some understanding of the
numbers of eligible patients likely to be recruited — see section 3.3. Following the pre-pilot
phase a few minor alterations were made to the checklist.

After consultation with a number of clinical toxicologists it was agreed that, in the absence of
any other pathology, the following symptoms could possibly be attributable to recent exposure
to pesticides:

e Serious and acute symptoms such as blurring of vision, vertigo, respiratory compromise



e any of the following acute symptoms or their combination particularly if, in the GP’s
view, they were unusual for that particular patient:

o flutype
respiratory
gastrointestinal
skin

©O O O O

eye
0 neurological

It was also agreed that it would be important to record if a patient specifically mentioned
exposure to pesticides and also to capture any acute symptoms, although it was recognised that
most patients with acute symptoms would probably go to an accident and emergency
department rather than their GP.

The final version of the checklist is shown in Appendix 1.

3.2.2 Interview questionnaire design

The questionnaire was developed with the advice of toxicologists and other experts on
pesticides and review of previously used questionnaires. Customised software was developed by
the GPRF co-ordinating centre that incorporated electronic data checking at the time of capture
for plausibility, consistency and completeness.

The questionnaire consists of 5 major sections on:

A) Occupational exposure, including applying and mixing pesticides

B) Amateur use at home and in the garden

C) Hobbies and leisure

D) Other suspected exposure to pesticides

E) Demographic, medical and miscellaneous information

A copy of the screens from the computerised interview is given in Appendix 2.

All the questions focussed on exposures and events that occurred in the week before the
symptoms appeared. A series of exposure information at work, home and in other situations is
collected, together with other information on non-pesticide exposures and potential confounders
(A confounding factor one that is associated with the disease and differently distributed over
various exposure groups). It should be noted that information has also been collected on use of
pesticides in veterinary and human medicines e.g. head lice treatments, because the active
ingredients contained in some pesticides controlled under the Pesticide Regulations may also be
found in both of these and these may also use other chemicals that the general public might
group under the common term *pesticides’.

Section A collects information on pesticide exposure experienced during work, primarily from
patients who are currently employed, but for those not in employment, information on exposure
during voluntary work is collected. Details are asked about applying and mixing pesticides
during work, including formulations, frequency and duration of potential exposure, substance(s)
including chemical and/or brand name and use of personal protective.

Section B, use in the home and community, asks similar questions on the use and mixing of
pesticides, and also includes questions on occurrences of professional pest control in the home
and on the storage and disposal of pesticides at home.



Section C consists of four questions on hobbies and leisure activities during which exposure to
hazardous materials or pesticides might have occurred.

Section D was designed to ensure that any pesticide-related incident, not already recorded under
Section A to C was captured. In particular it was designed to include incidents such as
accidental exposures from spray drift and incidents occurring in public places and near
farmland.

Section E collects demographic and personal information on the patient. Some questions on the
nature of symptoms, date of onset and duration are included together with questions on potential
confounding and effect modifying factors such as other exposures at home and work, smoking
and alcohol use, type of residence and residential area.

3.3 PILOT PHASES

3.3.1 Pre-pilot phase

Although Northern Ireland is not included in the main study it was agreed with the HSE that the
pre-pilot phase to investigate the feasibility of a GP administered checklist could be carried out
there as only one ethical approval application was required. The pre-pilot phase took place
between March and June 2003 over about 6 weeks. The GPs in four practices in Northern
Ireland completed a short form after every consultation session to enable us to gather
information on practical aspects of the study. The GPs were enthusiastic and provided useful
feedback on the format and administration of the forms. The pre-pilot phase was also useful for
informing the criteria for recruitment into the study by providing us with a clearer idea of the
proportion of patients consulting their GP with certain types of symptoms. 343 checklists were
completed. Only one patient reported any exposure to pesticides. The pre-pilot phase enabled an
algorithm to be developed for selecting patients who were then eligible for invitation for an
interview for use in the pilot study.

3.3.2 Pilot study

Following the pre-pilot phase the checklist and interview questionnaire were finalised and
ethical approval for both the pilot and the main study was submitted in July 2003 and received
by September 2003 (see section 3.4). Ten practices were recruited for the pilot study and the
local ethical approval committees were informed about the study. During the summer of 2003
the requirement to obtain research governance approval from the Primary Care Organisations
(PCO) came into force and approval was received for 9 practices. The pilot study took place
between January and July 2004, the 9 practices being spread throughout the UK (1 in Wales, 2
in the north, 2 in the north east, 2 in the south east and 2 in the south west). (PCO approval was
not received for one recruited practice by the end of the pilot phase). The practices started at
varying times depending on when research governance approval was received. 3902 checklists
were completed in the 9 clinics, an average of 151.7 checklists per week carried out in 369
surgeries. For the pilot study we asked practices to complete as many checklists as they felt
could and we were not prescriptive as to the number of surgeries per week in which the study
should be carried out. This resulted in a wide range of rates of checklists per week.

The following algorithm for selecting patients for invitation for an interview was trialled during
the pilot study:

e Patient reported exposure
or

e Serious or acute symptoms with no obvious pathology
or



e At least one of 6 specific symptoms when the symptom is unusual for that individual
and GP report of exposure not definitely not.

3902 checklists were completed in the pilot study. Of these 234 (6%) were eligible for
interview. Of those eligible, 80 (34%) refused to be interviewed, 61 (26%) were interviewed
and 93 (40%) had not responded by the end of the pilot phase. Of the 234 eligible patients only
2 reported exposure to pesticides and both were thought likely by the GP to have symptoms
likely to be related to pesticide exposure. However, the GPs thought that 76 (32.5%) had
symptoms that were possibly related to pesticide exposure. In addition, there were 35 patients
in the pilot study, who according to the GP had symptoms possibly related to pesticides
exposure, who were not eligible for interview according to the criteria used for the pilot study,
32 of them because their symptoms were not unusual for them and 3 because they did not have
any of the 6 specifically mentioned symptoms.

The mean age of the eligible and non-eligible patients was similar, 53 and 54 respectively.
However, those who completed an interview were older on average (59.7 years) than the non
responders (47.4 years) and refusals (54.6 years). More women (37) than men attended for
interview (24).

During the pilot study there was some confusion about which part of the questionnaire to
complete regarding occupation and the occupational section was incorrectly completed for
several patients who had retired in several interviews. Several patients reported the use of at
least one pesticide product during their occupation and 26 had used at least one pest control
chemical at home (the majority reporting using it more than usual) during the week before their
symptoms developed.

3.4 CHANGES TO THE DESIGN FOR THE MAIN STUDY FOLLOWING THE PILOT
PHASES

Following the pilot study a number of alterations were made to both the checklist and the
interview questionnaire to improve the accuracy of the responses, to ensure that questions could
not be omitted inadvertently and to improve the clarity of some of the sections.

3.4.1 Checklist questionnaire

Because of the 35 patients who during the pilot study according to the GP had symptoms
possibly related to pesticides exposure but were not eligible for interview (as described in
3.3.2), it was decided to expand the eligibility criteria for the main study so that a patient
automatically became eligible for an interview if the GP thought that the patient’s symptoms
were likely or possibly related to pesticide exposure even if the symptoms were not one of the 6
specified ones or they were not unusual for the patient. On the basis of the pilot study it was
estimated that this would potentially increase the eligibility rate by up to 1% (35/3902).

Gender was included in the revised checklist questionnaire.
3.4.2 Eligibility criteria

The algorithm developed for the pilot study was refined and patients were eligible to be invited
for interview if:

e They reported exposure

e They had serious acute symptoms and the GP did not think that these were definitely
not the result of pesticide exposure

e They had flu type, respiratory, gastro-intestinal, skin, eye or neurological symptoms,
which were unusual for the patient and that their GP did not think were not definitely
not the result of pesticide exposure



e They had flu type, respiratory, gastro-intestinal, skin, eye, neurological or other
symptoms which were not unusual for the patient but which the GP thought were likely
or possibly related to pesticide exposure

3.4.3 Interview questionnaire

Some of the sections in the interview questionnaire were identified during the pilot study as
being unclear and amendments were made to improve these. This mainly involved minor
changes to the wording of the instructions of some questions. The most important change
concerned questions Al — A3 at the beginning of the section that aims to capture data on
occupation and occupational exposure to pesticides — see Appendix 2 for computer screens of
the final questionnaire. In order to avoid the problem encountered in the pilot study when this
section was incorrectly filled in for people who were not in employment, the section was
redesigned. The instructions in the training manual were expanded to explain that occupation
can be full or part time, can take place when someone is officially retired or is a student and that
the home can also be the place of work. As described in section 3.2.2, the occupational
questions were changed to ask whether someone is in paid or unpaid employment, what they do
and how long they have been doing it.

It was also noted that some of the dates entered into the questionnaires were not feasible and
thus rules were introduced into the computer based screening checklist and interview
questionnaire programs to avoid this problem in the main study. A check on gender was also
introduced into the interview questionnaire. Extra rules were also introduced in the
guestionnaire program to avoid unnecessarily ambiguous or missing answers for a number of
questions that could be potentially important for the final analyses.

3.4.4 Recruitment of patients

In the pilot study, on average approximately 10 checklists were completed for each surgery
session. To ensure a continuous flow of eligible patients for interview in the main study, as a
starting point it was decided to ask the practice nurse in each participating practice to ensure that
each full time GP completed checklists for a minimum of 2 sessions per week and each part
time GP a minimum of 1 session per week.

About 40% of the eligible patients in the pilot study did not respond to the invitation to attend
for interview. The wording of the invitation letter was therefore made more persuasive. The
Chairman of the Ethics Committee was approached to obtain approval for sending reminder
invitation letters to non-responders, a process that was not approved in the original ethical
application. In the pilot study, respondents tended to be older retired patients and housewives.
This indicated potential difficulties in contacting patients to arrange an interview appointment
and/or problems in patients being able to attend during working hours. Permission was also
obtained from the Chairman of the Ethics Committee to carry out the interview over the
telephone.

It was important to ensure that duplicate interviews did not take place, for example, if a patient
became eligible more than once because of a repeat visit to the practice but a different doctor
completed another checklist. Nurses were thus instructed not to invite a patient more than once
if the patient had consulted more than once within a short period of time for the same illness and
more than one checklist had been completed. However, a consultation could be considered as a
separate episode if there was a gap of at least two weeks between consultations and it was
clearly for a new problem.

3.5 SELECTION AND RECRUITMENT OF GENERAL PRACTICES

Although the composition of the GPRF does not mirror that of UK general practices overall,
there are sufficient practices of all types and in all areas to provide representative practice
samples and to give the ability to gross up to give nationally representative results with
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reference to demographic characteristics and agricultural practices. Of particular relevance to
this project is that 14% of the practices are in areas classified by the Office of National Statistics
as remote rural and 17% are in mixed urban/rural areas. Information about the study and an
invitation to participate was sent to all GPs on the GPRF database initially. Following a positive
response, agreement from all the practice partners was sought and one GP was named as the
designated contact. Additional recruitment initiatives focussed on (i) for practical reasons,
practices within Primary Care Trusts (PCT) for which research governance had already been
approved and (ii) given the nature of the research, additional practices in rural and semi-rural
areas.

3.6 NURSE TRAINING

At each participating practice, the GPRF research nurse, usually the practice nurse, was
responsible for managing the study on a day-to-day basis. The nurses were generally trained
centrally in a series of day training sessions. Each training session consisted of a series of short
talks explaining the process of administering the checklists, entering these onto the laptop,
registering those eligible for interview, inviting those eligible for interview, carrying out the
interview, backing up of the data and transferring the data to the GPRF. This was followed by
hands-on practice entering data into the interview questionnaire and carrying out an interview.
The issue of obtaining accurate information on exposure during occupation or at home was
highlighted. Nurses were reminded to enter checklists into the computer weekly and send
invitations to eligible patients within a week. Nurses were also asked to contact patients who
were willing to participate within a week of their reply. Reminder letters were also to be sent to
eligible patients if they did not reply to the first invitation letter within 2 weeks.

During the project any back-up training or additional support was provided by the GPRF
regional training nurses, 12 senior nurses based throughout England and Wales. These nurses
were responsible for quality control during the study ensuring standardisation and checking that
the practice was fulfilling all the requirements of research governance. The regional training
nurses are managed by the senior nurse manager at the GPRF co-ordinating centre, who also
provided general help and support to the practices throughout the study.

Practices were provided with all the stationery necessary for the study, including, checklists,
patient information leaflets, invitation letters and envelopes and also a laptop for the study on
which the interview program had been installed.

3.7 MONITORING DURING DATA COLLECTION

Constant contact was maintained with the individual practices throughout the data collection
phase with regular phone calls, letters and newsletters. The flow of incoming data, both
checklists and interview eligibility and completion rates, was monitored every two weeks. Data
were also checked for inconsistencies. The research team met monthly to discuss the progress of
the study and to ensure that practices were contacted appropriately to sort out problems and to
maintain the flow of data.

The interview questionnaire was designed so that inaccurate or impossible responses and non-
completion of questions were kept to a minimum. However, some problems with
inconsistencies or impossible dates occurred which required development of special computer
software to correct and/or contact with practices to correct individual data entries.

3.8 ETHICAL AND GOVERNANCE ISSUES

Ethical approval was obtained from the Northern Ireland Ethics Committee for the pre-pilot
phase of the study and from the UK Multi-centre Research Ethics Committee (MREC) for the
pilot and main study. Local Research Ethics Committees covering the places of residence of the
possible patients were informed of the study. Copies of the patient invitation letter, information
sheet and consent form are shown in Appendix 3.
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During the summer of 2003 the requirement to obtain research governance approval from the
Primary Care Organisations (PCO) came into force. This was a new requirement and was not
incorporated into the original protocol. Unlike the process of obtaining ethical approval there
was initially no standard procedure for obtaining research governance, with PCOs differing
greatly in their requirements, for example, some only requiring a copy of the MREC
documentation and others requiring completion of a lengthy complex form. It was also often
difficult when the requirement was first introduced to discover who was responsible for this
within each PCO. The major effort put into this process by the GPRF contributed to the setting
up of a database containing details of contact points, PCO requirements and forms that is now
available on the NHS website. A standard PCO approval form has now also been introduced.
The necessity to obtain PCO approval added greatly to the work of the study and caused a major
delay in the start of both the pilot and main study.

3.9 STATISTICAL METHODS

Statistical analyses were carried out using statistical software Stata version 9.2. The annual
prevalence of patients reporting pesticide exposure to GP was estimated as the proportion of all
consultations for which patients consulted because of concern about pesticide. For the
estimation of annual incidence only patients whose symptoms were considered by the GP as
unusual i.e. a new occurrence were included. The annual prevalence of consultations for which
the GP thought the symptoms were likely or possibly related to pesticide exposure were
calculated separately by taking the proportions of such consultations (omitting those where
pesticide exposure was directly reported to the GP) of all consultations. Ninety five percent
confidence intervals were estimated using the normal approximation.

Exploratory analyses were carried out using cross tabulations to assess the relationships between
specific symptoms and syndromes and the type and nature of pesticides and/or pesticide
products and other potential confounding variables and effect modifiers. Among others,
exposure to harmful chemicals, area of living, activities of the individuals during the preceding
week before their symptoms developed and the use of personal protective equipment were
considered as potential confounders.

Univariable and multivariable logistic regression modelling, using robust standard error
estimation to take account of clustering of patients within GP practices, was carried out to assess
the effect of risk factors and/or confounders on the likelihood of pesticide related ill health
occurring.
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4 RESULTS FROM THE SCREENING CHECKLIST AND INTERVIEW RESPONSE

Key tables and results are presented in section 4, with additional tables being given in a separate
supplement.

4.1 PARTICIPATING PRACTICES

A total of 43 practices participated in the study between November 2004 and July 2006. 157
GPs and 7 nurse practitioners from these practices participated (not all GPs in each practice
participated). The practices began the study at different times depending on when they were
recruited, when PCO approval had been obtained and completion of training. The mean number
of weeks participating was 52.6 but this ranged from 3 weeks to 81 weeks. Several practices
withdrew at various times during the data collection period. Reasons given for withdrawal
included illness of the research nurse or GP, changes of GPs resulting in replacements being
unwilling to participate and heavy practice workloads.

The practices were spread throughout the UK and a map indicating their locations is given in
Appendix 4. Five practices were situated in industrial areas, 13 in cities or urban areas including
outer London and metropolitan districts, 12 in mixed urban and rural areas including new towns
and sea side resorts, and 13 were in rural areas. Fourteen of the practices were located in areas
with a high (more deprived) Carstairs index score (>0.595), 19 in areas with a medium score (-
1.998 to 0.594), and 10 in areas with a low score (more affluent) (< -1.998). The number of
partners in the practices ranged from 1 to 8 or more, with practice sizes ranging from about
4000 patients to over 13000.

For each practice Table 1 gives the numbers of checklists completed, eligible patients,
interviews completed and refusals. 59320 checklists were completed in the main study over
5446 GP surgery sessions. The rate of checklists per surgery session ranged between 5 and 22
but with the majority of practices being similar to the average 10.9 (Supplementary Table 1).
Checklists were completed for 35381 females (59.6%) and 23939 males (40.4%).

4.2 ELIGIBILITY FOR INTERVIEW INVITATION

Table 1 shows that 4741 patients were identified by the algorithm described in section 3 as
eligible for invitation for interview. The overall mean eligibility rate was 8% although this
varied considerably between practices. 150 eligible patients were not invited for interview
because the GP indicated that they should not be approached.

Of the 59320 patients for whom checklists were completed, the numbers who were eligible for
interview according to the different eligibility criteria were:

Patient consulted because of exposure 42 (0.07%, 0.9% of all eligible)
Patient had serious acute symptoms that the GP did

not think could not be the result of pesticide exposure 483 (0.8%, 10% of all eligible)

Patient had named symptoms, unusual for the patient
that the GP did not think could not be the result of
pesticide exposure 3547 (6%, 75% of all eligible)

Patient had symptoms the GP thought likely or possibly
related to pesticide exposure 669 (1.13%, 14% of all eligible)

Exposure was reported by patients in 24 of the practices involved in the study (Supplementary
Table 2).
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4.3 RESPONSE TO INTERVIEW INVITATION

Table 1 also gives details of the response to the invitation to attend for interview. 1335 (28.2 %
of those eligible and 49.8% of those who did not refuse) of the 4741 eligible patients completed
the interview, 2060 (43.5 %) refused to be interviewed and 1346 (28.4 %) had not replied by the
end of the study.

Supplementary Table 3 gives the age distribution of the participants by gender and by eligibility
and response to an interview invitation. On average, non-responders and those who refused to
be interviewed were younger than those who were not eligible and those who completed the
interview. The mean ages of women and men who refused to be interviewed or did not response
were similar. However, the women who completed an interview were on average younger than
the men who completed an interview. Slightly fewer men (91.3%) were not eligible for an
interview than women (92.5%). Of those who were eligible (2072 men and 2669 women)
slightly more men refused to be interviewed (44%) than women (43%) or did not respond
(29.1% versus 27.8%).
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Table 1 Eligibility for interview and interview completion

Practice Number of Eligible for interview Interviews completed Refusal
completed
% of
checklist ~ number % number 0 0f those  those number 0 Of those
eligible not eligible
refusing
1 67 3 45 0 0 0 0 0
2 168 62 36.9 1 1.6 1.8 5 8.1
3 1,936 65 3.4 24 36.9 100.0 41 63.1
4 2,727 233 8.5 94 40.3 100.0 139 59.7
5 526 59 11.2 12 20.3 100.0 47 79.7
6 664 50 7.5 7 14.0 18.9 13 26.0
7 240 42 175 10 23.8 23.8 0 0.0
8 181 15 8.3 1 6.7 20.0 10 66.7
9 1,400 225 16.1 96 42.7 100.0 129 57.3
10 1,833 252 13.7 81 32.1 100.0 171 67.9
11 2,713 143 5.3 70 49.0 54.3 14 9.8
12 2,565 79 3.1 33 41.8 97.1 45 57.0
13 3,842 895 23.3 198 22.1 29.7 228 25.5
14 1,325 19 14 7 36.8 43.8 3 15.8
15 129 2 1.6 0 0.0 0.0 0 0.0
16 2,179 118 54 48 40.7 55.8 32 27.1
17 1,771 31 18 8 25.8 25.8 0 0.0
18 848 69 8.1 25 36.2 64.1 30 43.5
19 1,977 16 0.8 6 375 375 0 0.0
20 3,019 132 44 35 26.5 94.6 95 72.0
21 185 2 11 1 50.0 50.0 0 0.0
22 1,563 167 10.7 43 25.7 69.4 105 62.9
23 1,775 89 5.0 22 24.7 88.0 64 71.9
24 836 39 4.7 5 12.8 15.6 7 17.9
25 1,076 72 6.7 31 43.1 66.0 25 34.7
26 2,124 164 7.7 31 18.9 18.9 0 0.0
27 1,390 32 2.3 17 53.1 100.0 15 46.9
28 2,347 195 8.3 38 195 79.2 147 75.4
29 2,755 162 5.9 59 36.4 79.7 88 54.3
30 240 20 8.3 6 30.0 60.0 10 50.0
31 484 127 26.2 24 18.9 18.9 0 0.0
32 836 9 11 0 0.0 - 9 100.0
33 605 52 8.6 25 48.1 55.6 7 135
34 104 7 6.7 3 429 42.9 0 0.0
35 74 3 4.1 0 0.0 - 3 100.0
36 1,756 482 27.4 128 26.6 42.4 180 37.3
37 2,444 192 7.9 61 31.8 98.4 130 67.7
38 1,204 14 1.2 6 42.9 54.5 3 21.4
39 119 1 0.8 0 0.0 0.0 0 0.0
40 3,510 6 0.2 4 66.7 100.0 2 333
41 3,077 242 7.9 34 14.0 55.7 181 74.8
42 151 19 12.6 3 15.8 375 11 57.9
43 555 135 24.3 38 28.1 59.4 71 52.6
Overall 59,320 4741 8.0 1335 28.2 49.8 2060 43.5
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The distribution of symptoms of all 59320 patients is given in Table 2 according to their
eligibility for interview status. About a quarter of all the patients were non symptomatic, i.e.
visiting the GP for another reason. Of those that were eligible for an interview invitation about a
quarter were visiting the GP for skin symptoms and a further quarter for respiratory symptoms.
The proportion of patients with symptoms other than the six specified is much higher in the
ineligible group than among patients who were eligible due mainly to the eligibility criteria.

Table 2 Symptoms of patients according to their eligibility status

Not eligible for

Symptoms All patients interview Eligible for interview
% of all % of all % of all
No. symptoms No. symptoms No. symptoms
Neurological 786 18 430 1.1 356 75
Eye 998 2.2 709 1.8 289 6.1
Skin 5460 12.2 4280 10.7 1180 24.9
Gastrointestinal 3881 8.7 3137 7.8 744 15.7
Respiratory 6002 13.4 4741 11.8 1261 26.6
Flu-type 928 2.1 663 1.7 265 5.6
Multiple of above 820 1.8 546 14 274 5.8
Other than above 25954 57.9 25583 63.8 371 7.8
% of all % of all % of all
patients patients patients
Symptomatic 44829 75.6 40089 73.4 4740 99.98
Not symptomatic 14491 24.4 14490 26.6 1 0.02
Total 59320 54579 4741

The symptoms recorded on the checklist for the patients who were eligible for interview,
according to their response to attend for interview, are given in Supplementary Table 4. The
distributions of symptoms are similar in all three groups.

On each checklist GPs were asked to record their opinion of whether the patient’s symptoms
were likely, possible, unlikely to be or definitely not related to pesticide exposure. 20 patients
overall were thought likely by the GP to have symptoms related to pesticide exposure. However,
the GPs thought that 1599 (2.7% overall) had symptoms that were possibly related to pesticide
exposure (33.7% of all eligible patients). 18557 patients (31.3% overall) were thought by the
GP to have symptoms that were unlikely to be related to pesticide exposure (3120 (65.8%) of
eligible patients).

Only 8 of the 20 patients whose symptoms were thought by the GP to be likely to be due to
pesticide exposure were interviewed with a further 8 refusing. 29% of those in both the possible
and unlikely categories were interviewed. The proportion on those refusing to be interviewed
was higher in the unlikely category (47%) compared to those in the possible category (36%).

The symptoms of the 42 people who reported exposure to pesticides at their consultation were
as follows: neurological 3; eye 2;skin 12 (1 acute); gastrointestinal 1; respiratory 12 (5
acute); flu type illness 2; multiple symptoms 7 (2 acute); not applicable 1; other 2.

The GP thought the symptoms were likely to be related to exposure to pesticides for 13 of these
42 patients and possibly related for a further 18.
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4.4 INCIDENCE AND PREVALENCE OF SYMPTOMS RELATED TO PESTICIDE
EXPOSURE

Table 3 gives the numbers of patients for whom checklists were completed by whether they
were asymptomatic or symptomatic, whether their symptoms were unusual and by the GP’s

opinion as to the likelihood of the symptoms being related to pesticides.

Table 3 Numbers of patients by GP’s opinion about symptoms

Reason for Symptoms GP’s opinion on likelihood of symptoms being pesticide-
Consultation related
Likely Possible | Unlikely Definitely not | Total
Because of Asymptomatic 0 0 0 0 1
exposure
Symptomatic | Not 2 4 6 1 13
unusual
Unusual 10 11 3 0 24
Not known 1 3 0 0 4
Total 13 18 9 1 42
Exposure Asymptomatic 0 0 0 0 14490
not reported
Symptomatic | Not 5 528 13451 20207 34191
unusual
Unusual 2 972 4165 4020 9159
Not known 0 81 932 425 1438
Total 7 1581 18548 24652 59278
Overall total 20 1599 18557 24653 59320

The average number of weeks for the study was 52.6 i.e. about a year. Estimates of annual
incidence and prevalence can thus be derived from Table 3. For example, an estimate of the
annual prevalence of consultations because of concern by the patient about pesticide exposure is
given by the proportion of all consultations by such patients i.e. 0.07% (42/59320) (95% ClI
0.049, 0.092). An estimate of the annual incidence (i.e. new cases) of consultations because of
concern by the patient about pesticide exposure is given by the proportion of all consultations
by such patients for whom symptoms were unusual i.e. newly occurring and not chronic i.e.
0.04% (24/59320) (95% CI 0.024, 0.057). For those people who did not consult the GP directly
because of concern about exposure to pesticides, the overall estimate of the annual prevalence
(i.e. all those symptomatic) of consultations made to GPs for which the GP thought the
symptoms were likely to be related to pesticide exposure is extremely small, 0.01% (7/59278)
(95% C1 0.003, 0.02), with a prevalence estimate of those with symptoms thought by the GP to
be possibly related to pesticide exposure being 2.7% (1581/59278) (95% CI 2.54, 2.79). The
comparable incidence estimates (ignoring those whose symptoms were not unusual for the
patient i.e. chronic) are 0.003% (2/59278) (95% CI 0, 0.008) and 1.64% (972/59278) (95% ClI
1.54, 1.74) respectively.
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5 GP FOLLOW-UP QUESTIONNAIRE

After data collection was completed a short follow-up questionnaire was sent to each
participating GP to assess the ease with which they completed the checklist and to investigate
the criteria they used to categorize the symptoms of each presenting patient as possibly or likely
to be related to pesticide exposure (Appendix 5). A good response was achieved with 86 GPs
replying from 32 of the 43 practices. These practices submitted 38628 checklists, 65% of the
total. It is thought that some of the non responding GPs may no longer work in the large
practices. The majority of the practices from which we had no response were small practices
with only one participating GP in the study. 74 of the GPs reported that they found the checklist
easy and quick to complete, 9 reported that they found it difficult to complete and 3 did not
complete this question.

Although we asked the GPs to tick only one box in the two questions investigating the criteria
for categorizing likely or possible pesticide exposure, many ticked more than one. Table 4 gives
the responses to these two questions.

Table 4 Basis of GP opinion concerning possible or likely pesticide-related symptoms

Basis of decision Doctor’s opinion
Possibly Likely

Symptoms only 20 13
Activities only 10 9
Combination of above two 41 35
Pesticide was mentioned regardless of
symptoms and/or activities 1 16
Pesticide mentioned + symptoms 1 1
Pesticide mentioned + activities 1 4
Pesticide mentioned + combination 8 2
Other 2 3
No response* 2 3

86 86

* one GP did not respond to either question

When deciding when to use the category 'possible’, only one GP used only the criterion of
pesticides being mentioned whereas 16 (18.6%) of the 'likely' category used this criterion alone.
The possible category thus appears to have been chosen mainly on the basis of consideration of
symptoms and activities, although 11 (12.8%) of the GPs also used these in combination with a
mention of pesticides. Pesticide exposure alone does not appear to have been part of the
decision to use the category possible.

Analyses were therefore carried out using the following definition of the probability of the
symptoms being due to pesticide exposure:

High likelihood: (i) the patient reported exposure to pesticides and GP’s opinion is NOT
unlikely or definitely not related to pesticide exposure or (ii) the patient did not report exposure
but the GP thought the symptoms were likely to be related to pesticide exposure

Medium likelihood: the patient did not specifically report exposure to pesticides but the GP
thought that the symptoms could possibly be related to pesticide exposure

Low likelihood: the GP thought that the symptoms were unlikely to be or definitely not related
to pesticide exposure

Only 38 (0.06%) patients overall were classified in the High likelihood group and only 19 (1.4%
of those interviewed) of these attended for interview. A further 1581 patients overall (2.7%)
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were classified in the Medium likelihood group with 442 (33.1% of those interviewed) attending
for interview. The remainder 97.3% overall and 65.5% of those interviewed were classified in
the Low likelihood group. The percentages of males and females are similar in the Low
likelihood and Medium likelihood categories. However, of the 25 (0.1%) men and 13 (0.04%)
women who were classified as High likelihood only 10 (1.8% of those interviewed) men and 9
(1.2% of those interviewed) women agreed to be and were interviewed.

It appears from the follow-up questionnaire that the decision by the GPs to use the category
‘possibly related to pesticide exposure’ was often based on a discussion of both symptoms and
activities, but less often included a discussion on specific pesticide exposure. Eligibility for
invitation for an interview thus included some consideration of broad exposures. However, it
was decided that comparisons between the possible and unlikely categories could be made with
regard to many of the detailed responses in the interview questionnaire, particularly those
addressing use of pesticides at work and in the home.
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6 RESULTS FROM THE INTERVIEWS
6.1 OCCUPATION AND USE OF PESTICIDES

Occupations

Section A of the questionnaire focused on obtaining information on occupations and possible
exposure to pesticides through their occupation — see Appendix 2. Patients were asked whether
they were currently employed and if not whether they did voluntary work. They were then asked
what they did and for how long they had been doing this. 60.4% (806) of interviewed patients
reported having an occupation of some kind, and 92 of them reported some kind of pesticide
exposure (2 of these patients mixed pesticides but did not apply them). The occupations of these
92 patients were grouped into three categories: “agricultural’, including farming, gardening, and
horticulture; ‘non-agricultural pesticide use’ i.e. could potentially use pesticides in their
occupation which was not an agricultural one; all other occupations (Table 5).

Table 5 Occupational grouping by gender among patients who used pesticides
occupationally in the week before symptoms developed

Occupation Female Male Total

number % number % number %
Agriculture 5 16.1 22 36.1 27 29.4
Could use pesticide 4 12.9 4 6.6 8 8.7
Other occupations 22 71.0 35 57.4 57 61.9
All 31 100 62 100 92 100

Almost the third of those who reported pesticide use through their occupation had a job that was
classified as agricultural, with more among men (36%) than women (16%).

Occupational hazards

Patients were asked about whether they had had contact during their occupation with a range of
hazards (question A4), how many days a week they typically came into contact with them and
whether they had more use or contact with them than usual in the week before consultation.
This information was collected to assess whether exposure to other work hazards might
confound any apparent relationship between illness and pesticide exposure. Table 6 shows the
reported use of these hazards, subdivided by whether the patient used pesticides or not as part of
their occupation. Over a third of patients with an occupation reported exposure to dust and
fibres, with over a quarter reporting exposure to disinfectants and cleaning fluids. Between 10
and 20% of patients reported exposure to solvents, glues and epoxy resins, gas and fumes, and
excessive noise or heat. Forty six patients (5.7% of all patients with occupation) reported
occupational contact with pest-control chemicals with 12 of them (25.5%) more use than usual.
Nineteen (2.4% of all patients) had occupational contact with lawn-care chemicals with 5 of
them (26.3%) reporting more use than usual. The only other hazard where more than quarter of
the patients reported more use was excessive heat. Generally less than half of the 92 people
who applied pesticides during their occupation reported exposure to other hazards with the
exception of dust which was reported by about 60% of those who also used pest control
chemicals (Supplementary Table 5).
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Table 6 Contact with hazards at work in the week before symptoms developed

Hazards Number Number not Total % of 806 Number (% of users)
applying applying numbers' | occupied | using hazards more
pesticides pesticides than usual in the
occupationally | occupationally week before

symptoms occurred

Solvents 22 78 100 12.4 5 (5.0)

Disinfectant 40 181 221 27.4 14 (6.3)

Degreaser 23 55 78 9.7 5 (6.3)

Acid 11 28 39 4.8 3 (7.7)

Cleaning

fluid 45 166 211 26.2 14 (6.6)

Glue/epoxy 11 76 87 10.8 6 (6.9)

Lead/mercury 10 15 25 3.1 4 (15.4)

Dust/fibre 57 240 297 36.8 31 (10.4)

Gas/fume 36 95 131 16.3 13 (9.9

Radiation 3 17 20 2.5 3 (14.3)

Pest control 26 20 46 5.7 12 (25.5)

Lawn care 12 7 19 2.4 5 (26.3)

Other poison 13 15 28 35 4 (14.3)

Excessive

noise 28 83 111 13.8 7 (6.3)

Excessive

heat 17 84 103 12.8 28 (27.2)

Vibration 18 42 60 7.4 3 4.9

' Not all patients reported contact with hazardous materials but those who did could tick more than one hazard so the
total will not sum to 806

Symptoms

Table 7 gives the distribution of symptoms for those who did and did not apply pesticides
occupationally, together with the figures for interviewees who did not have an occupation. The
distribution of symptoms is similar between the three groups with the exception of flu-like
symptoms where the proportion is great for those who applied pesticides occupationally. The
small proportion of flu-like symptoms for those not in employment may reflect a high
proportion of retired people who may have received a flu vaccination Supplementary table 5
shows the distribution of symptoms for exposure to each hazard given in question A4 (see Table
4 above), subdivided by application or not of pesticides during occupation. The interpretation of
the distribution of symptoms is limited by small numbers for some exposures, but there is a
general similarity between hazards and between the 2 groups defined by pesticide application.
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Table 7 Distribution of symptoms by application of pesticides during occupation

Symptoms Does not apply Applies pesticides | No occupation Total

pesticides occupationally

occupationally Number (%)

Number (%) Number (%)

Number (%)
Neurological 46 (6.4) 8 (8.9 48 (9.1) 102 (7.6)
Eye 49 (6.8) 4 (4.4) 39 (7.4 92 (6.9)
Skin 179 (25.0) 23 (25.6) 124 (23.4) 326 (24.4)
Gastrointestinal 94 (13.1) 9 (10.0) 78 (14.7) 181 (13.6)
Respiratory 176 (24.6) 23 (25.6) 162 (30.6) 361 (27.0)
Flu-like 54 (7.5) 12 (13.3) 12 (2.3) 78 (5.8)
Multiple 52 (7.3) 4 (4.4) 30 (5.7) 86 (6.4)
Other 66 (9.2) 7(7.8) 36 (6.8) 109 (8.2)
Total 716 (100) 90 (100) 529 (100) 1335 (100)

Ninety patients had applied at least one pest control chemical during their work in the week
before consultation, 59 men (10.6% of all men interviewed) and 31 women (4% of all women
interviewed). The majority had applied only 1 pesticide but 32 patients (35.6%) (23 (39%) men,
9 (29%) women) had applied 2 or more (Table 8).

Application of pesticides during occupation
Table 8 Number of pest control chemicals used occupationally

No. of pesticide used  No. of patients % of users

1 58 64.4
2 15 16.7
3 7 7.8
4 7 7.8
5 3 3.3
Total 90 100

The types of pest control chemicals reported were categorised into those regulated under the
Pesticide Regulations (herbicides, insecticides, fungicides, rodenticides, wood treatments, other)
and pesticides that were regulated for veterinary or medicinal use. The occupational use of these
different categories is given in Table 9. The table gives the number of patients who ticked the
pest control chemicals given in question A5. The most frequently used pest control chemicals
were herbicides, wood treatments, and veterinary and medicinal pesticides.
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Table 9 Type of pesticides used occupationally

Pesticide Number % of user
Herbicides 20 22.2
Insecticides 17 18.9
Fungicide 18 20.0
Rodenticide 12 13.3
Wood treatment 22 24.4
Other 9 10.0
Veterinary or medicinal use 26 28.9
Total 124*

*Some patients reported the use of more than one type

In question A6 we asked the name and formulation of pest control chemical used. The
formulations patients used for the different pest control chemicals, coded from the names given
and categorised using the same categories as in Table 9 are given in Table 10. The most
frequently used pest control chemicals were herbicides, insecticides and veterinary and
medicinal pesticides. Almost half were in liquid form and a quarter was aerosols and sprays.

Table 10 Formulation by type of pesticide used occupationally

Pesticide* Formulation Total
Pellets

Aerosol or

or spray  Liquid Gas  Powder Wax/block granule Other  number (%)
Herbicide 6 16 0 1 0 2 0 25 (22.7%)
Insecticide 13 9 0 3 0 0 1 26 (23.6%)
Fungicide 2 4 1 3 0 0 1 11 (10%)
Rodenticide 0 0 0 1 0 7 2 10 (9.1%)
Other 0 0 0 0 0 3 1 4 (3.6%)
Wood
treatment 2 10 0 0 0 0 0 12 (10.9%)
Veterinary or
medicinal use 3 11 0 0 1 0 7 22 (20%)
All 26 50 1 8 1 12 12 110**

(23.6%) (45.5%) (0.9%) (7.3%) (0.9%)  (10.9%) (10.9%) (100%)

* Type of pesticide was derived from the specific names patients reported

** A patient might have reported more than one name and formulation within the same type of pesticide

Table 11 shows that a wide range of application methods were used, with a hand held sprayer or
pouring a liquid being most common, either on their own or together with other methods. The
other methods included using a brush, dropper, cream, drench or drenching gun and oral dosing.

Thirty four people did not use any protective equipment (Table 12). Wearing gloves
(fabric/leather or chemical), boots or normal work overalls were most often used. Other

methods included 14 reports of other types of gloves including latex and rubber gloves.
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Table 11 Number of patients using different application methods

Application methods ~ Number of

patients
Other method 28
Pouring liquid 22
Dipping animals 2
Powder duster 2
Distribute tablets 12
Injection 1
Seed treatment 2
Antifouling
treatment 1
Wood treatment 5
Bait trap 7
Fogger 2
Hand held sprayer 38
Backpack sprayer 9
Tractor 4
Table 12 Protective equipment used
Protective equipment Number of
patients
None 34
Disposable respirator 6
Reusable respirator 4
Air-fed hood/visor 2
Fabric/leather gloves 16
Normal work overall 20
Chemical protective gloves 14
Chemical protective overall 6
Face shield 11
Hood 3
Rubber boots 14
Rubber apron 1
Other 22

Fifty five patients reported that their arms and legs were covered during application with a
further 18 reporting that only their legs were covered and 3 reporting that only their arms were
covered.

Table 13 shows the distribution of patients belonging to different likelihood categories of
having pesticide-related symptoms, using the classification derived from the checklists,
according to whether pesticides were applied occupationally.
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Table 13 Occupationally applied pest control chemicals by likelihood of having
pesticide related symptoms

Likelihood of Did not apply pesticides occupationally ~ Applied pesticides occupationally
pesticide related number % number % Total
Low likelihood 457 63.8 51 56.7 508
Medium likelihood 253 35.3 33 36.7 286
High likelihood 6 0.8 6 6.7 12
Total in occupation 716 90 806

Six of those who applied pesticides as part of their occupation were classified as havin a high
likelihood of being exposed to pesticides (6.7% of all who reported occupational pest control
use) compared with 0.8% of those who did not use pesticides occupationally.

Mixing of pesticides during occupation

Fourteen patients reported mixing at least 1 pesticide as part of their occupation in the week
before consultation, 2 of whom were not involved in the application. The majority mixed only 1
pesticide. Eight of these patients did not use any protective equipment. Other pesticide-related
activities that patients reported as part of their occupation in the week before consultation,
included maintenance and cleaning of equipment used to mix or apply pesticides (15 patients),
handling or cleaning clothes contaminated with pesticides (14 patients) and transporting
pesticides (6 patients). None of the patients were involved in manufacturing or formulating
pesticides. Fourteen patients reported that they were licensed pesticide applicators.

Eighty six patients (10.7% of 806 with an occupation) stated that colleagues had reported
similar symptoms around the same time of the consultation; only 7 of these 86 patients had
occupationally applied or mixed pest-control chemicals.
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6.2 CONTACT WITH PESTICIDES IN HOME AND COMMUNITY ENVIRONMENTS

Location

Of the 1335 patients interviewed, 323 (24.2%) lived in urban areas, 489 (36.6%) in suburban
areas and 523 (39.2%) lived in rural areas. This reflects the areas in which the practices were
located (see Appendix 4). The distance of patients from farmland, chemical plant, landfill site,
heavy traffic and/or a railway line is given in Supplementary Table 6. Very few patients
reported living near a chemical plant or landfill site, although a large proportion responded that
they did not know. 58.5% of patients lived less than 1 km from farmland reflecting the high
proportion of rural and suburban areas of residence. However, the same proportion reported
living within 1km of heavy traffic.

Use of potentially hazardous substances in the home

Patients were asked about the use of some chemicals and other materials in their home, e.g.
various cleaning materials, paint, etc (Question B5, Appendix 2), and whether, in the week
before consultation, they had changed their normal use i.e. had used them more frequently, in
larger quantities or had used a different brand (Supplementary Table 7). The majority of
patients, approximately 90% or more, did not report any changes in use. However, the most
common changes were use of a different brand or more frequent use than normal.

Professional pesticide treatment in the home

Twenty four patients reported that there had been some professional pest control or timber
treatment in or around their home in the week before consultation. The treatments were for
weeds and vegetation problems (6), woodworm (2), mice or rats (3), insects (4), mould (2) and 7
others, including replacing floor and ceiling timbers, timber treatment and use of creosote. The
formulations of the professionally used pest control treatments were liquid (6), spray (8),
granules or pellets (6), aerosol (1), dust/powder (1), wax block (1), and 3 did not know.
Seventeen treatments were applied outside and 18 indoors.

Pesticide use by patients in the home

547 (41% of those interviewed) patients had used at least one pest control chemical in and
around their home during the week before consultation (table 14) with similar rates for men and
women.

Table 14 Pest control chemicals used at home in the week before consultation

Number of Men Women All patients

pesticides  number % Number % number %
0 314 56.3 474 61.0 788 59.0
1 112 20.1 162 20.9 274 20.5
2 59 10.6 87 11.2 146 10.9

3 29 52 32 4.1 61 4.6

4 26 4.7 16 2.1 42 3.2

5 9 1.6 5 0.6 14 1.1

6 4 0.7 1 0.1 5 0.4

7 3 0.5 0 0.0 3 0.2
9 1 0.2 0 0 1 0.07
10 1 0.2 0 0 1 0.07
Total 558 100 777 100 1335 100
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Table 15 gives the number of patients who used different type of pest control and whether it had
been applied more than usual. The most frequently used pest control chemicals were slug and
snail pellets and weed Killer, followed by aphid and greenfly killer, tick and flea control, wasp
and fly Killer, and ant and cockroach killer. For all but three of these chemicals over half the
patients reported that they had used it more than usual.

Table 15 Pest control chemical use at home

Pest-control chemical Number of patients % of users Reported moreuse %

Weed killer 131 23.9 74 56.5
Kill root/nettles etc 60 11.0 32 53.3
Kill aphids/greenfly etc 89 16.3 47 52.8
Kill wasp/fly 78 14.3 43 55.1
Kill ant/cockroach etc 80 14.6 57 71.3
Fungicidal paint 7 13 5 71.4
Mould/mildew treatment 48 8.8 30 62.5
Tick/flea control 98 17.9 44 449
Head lice treatment 17 3.1 11 64.7
Insect repellent 35 6.4 20 57.1
Other animal repellent 12 2.2 9 75.0
Rat/mouse poison 30 55 16 53.3
Slug/snail pellets 149 21.2 81 54.4
Creosol/cuprinol 57 10.4 42 73.7
Dry rot treatment 2 04 2 100.0
Kill algae/lichen/moss 15 2.7 7 46.7
Intestinal worm treatment 55 10.1 22 40.0
Other 22 4.0 15 68.2

These chemicals were further grouped in a similar way to those in the occupational section i.e.
those regulated under the Pesticide Regulations (herbicides, insecticides, fungicides,
rodenticides, other), wood treatments and pesticides that were regulated for veterinary or
medicinal use (Supplementary Table 8). More than half the pesticides used at home were
herbicides or insecticides with other pesticides (mainly slug pellets) and veterinary or medicinal
pesticides also being widely used (Table 16). Almost a third were applied as an aerosol or spray,
a quarter of them as liquid and 21% were formulated as pellet.

Table 16 Formulation by type of pest control used at home

Pesticide* Formulation Total
Aerosol Pellets or
or spray Liquid Gas  Powder Wax/block granules Other Number (%)
Herbicide 97 51 22 0 2 15 3 190 (22.0)
Insecticide 136 50 59 5 2 3 9 264 (30.5)
Fungicide 30 8 3 0 0 0 1 42 (4.9)
Rodenticide 0 0 1 0 2 13 1 17 (2.0)
Wood treatments 0 51 0 1 1 0 1 54 (6.2)
Other 0 3 1 0 0 139 0 143 (16.5)
Veterinary or
medicinal use 22 55 6 2 0 8 62 155 (17.9)
All 285 218 92 8 7 77 865**
(32.9) (25.2)  (10.6) (0.9) (0.8) 178 (20.6) (8.9) (100)

* Type of pesticide was derived from the specific names patients reported ** A patient might have
reported the same type of pesticide more than once
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Pesticide mixing by patients in the home

Fewer patients (111) reported mixing pest-control chemicals at home than applying them (Table
17), although the frequency was higher in men than women.

Table 17 Pest control chemicals mixed at home in the week before symptoms occurred

Number of Men Women All patients
pesticides  Number % users Number % users Number % users
0 175 717 261 86.1 436 79.7
1 55 22.5 37 12.2 92 16.8
2 12 4.9 4 13 16 2.9
3 2 0.8 1 0.3 3 0.6
Total 244 100 303 100 547 100

Use of protective measures

Of the 547 home pesticide users 65.4 % (358) used no personal protective equipment when
applying the chemicals. However, 124 (22.7%) used rubber gloves, either alone or with other
measures, 32 (5.9%) used fabric or leather gloves and 19 (3.5%) used rubber boots. Over half
(284 (51.9%)) reported that their arms and legs were covered when applying chemicals, with a
further 136 (24.9%) covering their legs only. 86 (15.7%) had neither arms nor legs covered.

Sixty three percent of patients using pest control chemicals at home reported that they either
followed the label exactly (44.6%, 244 patients) or used it as guidance (18.8%, 103 patients) to
decide on the quantity of pesticide to use, and a further 38% (210 patients) used their previous
experience. 207 patients (15.5%) said they did not store pesticides at home. Of those who did,
the majority stored them in the kitchen and/or in the garage or shed.

61.5% reported that they never disposed of pesticides and 25.5% disposed of them in the
household rubbish bin. Relatively few reported that they used a chemical waste disposal site
(2.2%) or other waste disposal site (7.1%).

Use by and symptoms of other people in the vicinity of the home

Although most patients reported that they were not aware of use of pesticides in their home or
gardens by other people e.g. family members, neighbours or a local authority within 50m of
their home, 95 patients (7.1% of all those interviewed) reported use within all 3 categories, 67
(5%) reported use by neighbours and 39 (2.9%) reported use by a local authority. This
highlights the awareness of the patients to these issues but does not indicate that the event
actually occurred.

106 patients reported that someone else in the household had developed similar symptoms to
themselves, although only 39 of these patients reported use of pest control chemicals in the
home.

Symptoms and use of pesticides at home

Table 18 gives the likelihood of having a pesticide related symptom derived from the checklist
by whether pesticides were applied in the home. A higher proportion of those who were
classified as having symptoms that had a high or medium likelihood of being related to pesticide
exposure had applied pesticides at home in the week before consultation (233 patients (42.7%))
compared to those who had not applied pesticides at home (228 patients (29.0%)).
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Table 18 Pest control chemicals applied at home by likelihood of having pesticides
related symptoms

Did not apply pesticides Applied pesticides
Pesticide related Number Column % Number Column % All
Low likelihood 560 71.1 314 57.4 874
Medium likelihood 218 27.7 224 41.0 442
High likelihood 10 1.3 9 1.7 19
Total interviewed 788 100 547 100 1335

Of the 547 patients who used pesticides at home in the week before their symptoms developed,
322 (58.9% of all home pesticide users) used only one type of pesticide while 225 (41.1%) used
two or more types. The symptoms these patients developed by category of pesticide, including
multiple use, are shown in Table 19. In this table both the column percentages i.e. for each
symptom the percentage in each category of pesticide use, and the row percentages i.e. for each
pesticide the percentage of each symptom, are given.

The symptoms of those patients who did not report pesticide use at home during the week
previous to their visit to the GP are also shown in the table. The proportions of patients showing
eye, skin, gastrointestinal or respiratory symptoms are almost identical for patients who used or
did not use pesticides at home. A slightly smaller proportion of the non users had neurological
and a slightly higher proportion of them had multiple symptoms. However, almost twice as
many of non users (7.2%) visited their GP because of flu symptoms compared with users
(3.8%).

An examination of the column percentages shows that for every symptom the highest category
of pesticide type was use of multiple pesticides (33% to 59%), followed, generally, by use of
herbicides, insecticides and veterinary and medicinal pesticides. Using the row percentages the
most common symptoms overall were skin (24.9%) and respiratory symptoms (26.0%) (row:
total all users). Those using only a herbicide developed mainly neurological, skin and
respiratory symptoms, 15.6%, 31.1% and 26.7% respectively. The majority of those using only
insecticides had skin, gastrointestinal and respiratory symptoms (21.7%, 15.7% and 26.5%
respectively). However, in other studies neurological symptoms have been associated most
often with exposure to insecticides (Kamel & Hoppin 2004).

A similar table showing the distribution of symptoms by type of pest control chemical in
patients who used the chemical either on its own or in combination with other pest control
chemicals is given in Supplementary Table 9.
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There were 305 patients who used one type of pesticide formulation only at home in the week
11before their symptoms occurred (Table 20). The most frequent formulations used were a
spray (122 patients, 40.0% of single formulation users) or liquid (99 patients, 32.5% of single
formulation users). Those using powder or pellets had fewer gastrointestinal symptoms than
those using sprays or liquids. However, those using a powder had a higher proportion of skin
problems and pellet users had more respiratory problems. A similar table showing the
symptoms by formulation of the pesticides, where combinations of formulations could occur is
given in Supplementary Table 10.

Table 20 Symptoms by formulation of pesticide used at home

Formulation
Symptoms Spray* Liquid* Powder* Pellet* Total
No. %** No. %** No. %** No. %** No.
Other 13 107 5 5.1 0 0.0 8 14.3 26
Neurological 16 131 12 121 3 10.7 7 125 38
Eye 6 4.9 6 6.1 4 14.3 1 1.8 17
Skin 29 2338 22 222 9 321 13 232 73
Gastrointestinal 20  16.4 16 16.2 3 10.7 5 8.9 44
Respiratory 30 246 28 283 6 214 18 321 82
Flu-type 2 1.6 5 51 1 3.6 2 3.6 10
Multiple 6 4.9 5 5.1 2 7.1 2 3.6 15
All 122 100 99 100 28 100 56 100 305

*The only formulation used, **% of All

The distribution of symptoms among patients living in different residential areas (urban,
suburban, rural) is also similar, including those who used or did not use pesticide at home the
week before their visit to the GP (Table 21). There are, however, slightly more patients with
skin symptoms among those who live in urban areas and slightly fewer patients with skin
symptoms who live in rural areas and also used pesticides at home. Similarly, the distribution
of symptoms by proximity to a farmland was very similar among patients who used or did not
use pest control chemicals during the previous week they visited their GP (Supplementary Table
11).
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Table 22 gives the distribution of symptoms among patients who reported a change in use of
potentially hazardous substances at home by whether they used pesticides at home or not.
Although the number of patients who reported some sort of change in use of hazardous
materials is small there is a tendency for an increased proportion of respiratory symptoms
among patients who also used pesticides. In particular, use of pesticides at home, together with
use of disinfectants, cleaning materials, turpentine, air freshener, toiletries, stain remover,
furniture renovation materials, oil or grease and insulation material give an increased proportion
of respiratory symptoms. Many of these would be volatile substances or in the form of sprays or
aerosols.

Table 22 Symptoms by change in use of hazardous chemicals at home among
pesticide users and non users

Did not use pesticide at home
Hazardous chemical use

Symptoms dLaundry Disinfectant Clean.mg Turpentine Polish Air freshener
etergents materials
No. % No. % No. % No. % No. % No. %

Other 4 70 3 55 5 94 10 175 4 100 7 9.6
Neurological 2 3.5 4 7.3 2 3.8 2 3.5 3 7.5 3 4.1
Eye 4 70 3 55 1 1.9 4 7.0 2 50 4 55
Skin 18 316 12 218 15 283 14 246 17 425 13 17.8
Gastrointestinal 9 158 9 164 10 189 10 175 7 175 12 16.4
Respiratory 12 211 13 236 12 226 10 175 8 200 18 24.7
Flu-type 4 70 4 7.3 2 3.8 3 53 2 50 8 11.0
Multiple 4 70 7 127 6 113 4 7.0 2 50 8 11.0
All 57 100 55 100 53 100 57 100 40 100 73 100
Used pesticide at home

Other 6 9.7 7 135 7 12.1 9 14.5 4 121 4 6.3
Neurological 6 9.7 5 9.6 2 3.4 3 4.8 2 6.1 3 4.7
Eye 5 81 2 3.8 3 5.2 2 3.2 1 30 3 4.7
Skin 14 226 9 173 9 155 16 258 13 394 14 21.9
Gastrointestinal 8  12.9 9 173 14 241 8 129 4 121 10 15.6
Respiratory 13 210 16 308 15 259 17 274 6 182 20 31.3
Flu-type 3 48 2 3.8 5 8.6 2 3.2 1 30 4 6.3
Multiple 7 113 2 3.8 3 5.2 5 8.1 2 6.1 6 9.4
All 62 100 52 100 58 100 62 100 33 100 64 100
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Table 22 (Continued) Symptoms by change in use of hazardous chemicals at home
among pesticide users and non users

Did not use pesticide at home

Symptoms Paint Toiletries Stain oblbkieils Qil or :)r:si:;a;:g;
remover renovation grease materials
N° % N° % N° % N° % N° % N° %
Other 9 132 6 11.8 4 15.4 4 14.8 2 111 5 152
Neurological 3 44 1 2.0 2 7.7 2 7.4 2 111 1 3.0
Eye 3 44 5 9.8 3 115 2 7.4 2 111 2 6.1
Skin 16 235 19 373 5 192 4 14.8 2 111 6 182
Gastrointestinal 10 147 5 9.8 5 192 3 11.1 4 222 6 182
Respiratory 15 221 7 137 2 7.7 8 29.6 3 167 9 273
Flu-type 8 118 5 9.8 2 7.7 2 7.4 2 111 2 61
Multiple 4 59 3 5.9 3 115 2 7.4 1 56 2 61
All 68 100 51 100 26 100 27 100 18 100 33 100
Used pesticide at home
Other 13 163 6 9.7 4 154 3 14.3 1 53 2 53
Neurological 3 3.8 6 9.7 1 3.8 2 9.5 0 00 3 79
Eye 4 50 5 8.1 1 3.8 1 4.8 1 53 1 26
Skin 22 2715 14 226 7 269 2 9.5 4 211 12 316
Gastrointestinal 9 113 8 129 &6 231 3 14.3 4 211 5 132
Respiratory 19 238 13 210 5 192 8 38.1 5 263 12 316
Flu-type 3 38 3 4.8 1 3.8 1 4.8 2 105 2 53
Multiple 7 88 7 113 1 3.8 1 4.8 2 105 1 26
All 80 100 62 100 26 100 21 100 19 100 38 100
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6.3 CONTACT WITH PEST CONTROL CHEMICALS THROUGH HOBBIES AND
LEISURE ACTIVITIES

The third section of the questionnaire (section C) addressed hobbies and leisure activities.
Patients were asked what hobbies they undertook and also whether they had contact with a
range of materials through their hobbies or leisure activities (Table 23). A very large number of
hobbies and other activities were recorded with most patients reporting more than one activity.
Sports activities, walking (including dog walking), cycling, use of computers and many other
indoor pursuits were mentioned. 355 patients (26.6% of those interviewed) reported gardening
among their hobbies.

Table 23 Chemicals contacted through hobbies and leisure activities in the week
before symptoms occurred

Chemical Contact reported More than usual

number % of interviewed number %

Solvents 58 4.3 17 29.3
Disinfectants 91 6.8 10 11.0
Degreasers 36 2.7 7 19.4
Acids 12 0.9 5 41.7
Other cleaning agents 83 6.2 13 15.7
Glues or epoxies 83 6.2 23 21.7
Lead or mercury 9 0.7 2 22.2
Dust or fibres 166 12.4 41 24.7
Paints 92 6.9 41 44.6
Solder 18 1.4 5 27.8
Engine oil 50 3.8 18 36.0
Other 50 3.8 14 28.0

Almost 13% of the patients reported that they had had contact with dust or fibres through
hobbies the week before their symptoms developed, and over 5% had contact with paints,
cleaning agents, glues and/or disinfectant. Between 11% and 45% of those who reported contact
with chemicals reported that they had come into contact with them more than usual that week.

Patients were also asked about participation in certain activities during the week before
symptoms developed in which pesticide exposure could potentially have occurred. Table 24
gives the responses, together with the relationship between symptoms and these activities.

Table 24 Patrticipation in activities and the reported effect on symptoms

Patients Symptoms
started got worse not related
number % interviewed number % number % number %
Walking in the countryside 566 42.4 21 3.7 36 6.4 356 62.9
Aeroplane flight abroad 97 7.3 14 14.4 11 11.3 47 48.5
Swimming in lake or river 38 29 5 13.2 2 5.3 21 55.3
Visiting public park 393 29.4 7 1.8 8 2.0 274 69.7
Playing golf 62 4.6 2 3.2 3 4.8 37 59.7
Visiting sports field 133 10.0 3 2.3 5 3.8 85 63.9
Visiting farm 207 155 13 6.3 5 24 116 56.0

The most common activity undertaken was walking in the countryside but only 3.7% of those
participating in this activity reported that their symptoms started then and 6.4% said they got
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worse. Almost one third of those interviewed had visited a public park but the majority (69.7%)
reported that their symptoms were not related to this.

In addition, patients were asked whether they could think of any other activity that might have
been related to their symptoms. 301 patients reported an activity or made a comment about what
they thought might have caused or contributed to their symptoms. Many comments confirmed
the lack of a suspected association by the patient with pesticides. For example, effects of heat
and sunburn, stress related activities, eating suspect food. However, some activities would have
potentially involved exposure to pesticides, e.g. dipping sheep, using treated wood, lambing,
handling animals, gardening.

6.4 OTHER INCIDENTS POTENTIALLY RELATED TO PESTICIDE EXPOSURE

This section was included to capture any other incident of exposure to pest-control chemicals
that the patient might recall and that was neither occupational nor did it occur in their home
environment. Only 36 patients reported such an incident, 11 occurrences in a field or farmland
or garden, 6 at home (handling contaminated clothing), 4 at another place of occupation, 1 in a
public area and 14 other locations. The latter included occurrences of spraying at work e.g.
carpets, by the council, abroad, at a vet, whilst driving past farmland, in other people’s houses.
18 patients reported that the incident occurred indoors and 18 outdoors. Sixteen people reported
that they had entered into or touched the affected area, 11 that they were exposed to spray drift,
6 had handled contaminated clothing, 6 were applying the pest control chemical and 4 were
mixing the chemical. 18 patients reported breathing in the chemical, 14 had skin contact and 4
had eye contact. Most (29, 80.6%) were not wearing any protective equipment at the time of the
incident.

Seven of the 36 patients reported that they washed their hands within 10 minutes of the incident
occurring, three between 10 and 30 minutes, 3 between 30 and 60 minutes, 8 between 1 and 4
hours, 5 after more than 4 hours and 10 did not remember. One of the patients had a shower
within 30 min of the incident occurring, 7 had one between 1 and 4 hours after the incident, 16
after more than 4 hours and 12 did not remember.

18 patients did not provide or did not know the name of the product involved in the incident and
in general the name provided was often generic e.g. weed killer, flea treatment.

6.5 OTHER INFORMATION ABOUT THE PATIENT

The ethnicity of the patients was an optional question. However, all the patients answered this
question. 1321 (98.95%) of those interviewed described themselves as white, with only 5 black
participants, 3 Asian, 3 Chinese and 3 mixed.

523 patients said they visited the GP because of new symptoms occurring, 567 because of
existing symptoms worsening, 181 because of both and 64 for other reasons. The time elapsed
between consultation and the interview varied. On average patients were interviewed 35 days
after visiting their GP (minimum 4 and maximum 276 days, with a median of 29 days and inter-
quartile range of 21 - 42 days). By the time of the interview 360 patients said their symptoms
had disappeared, 607 patients said they had improved, 292 patients thought they were the same
and 76 patients said their symptoms had worsened since they visited the GP. Table 25 shows the
responses regarding changes in symptoms at work, home and at the weekends. The majority of
patients had not noticed any change in their symptoms relating to these occasions, although
there was a tendency for symptoms to improve at home and get worse at work.
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Table 25 Changes in symptoms related to work, home and at weekends

Reported symptoms change

at work at home at weekends
number % number % number %
Better 68 5.1 196 14.7 155 11.6
Worse 129 9.7 108 8.1 78 5.8
No change 945 70.8 996 74.6 1057 79.2
No response 193 14.5 35 2.6 45 3.4
Total 1335 100 1335 100 1335 100

At interview, patients were asked the date when the onset or worsening of their symptoms
occurred. 115 patients reported that they consulted their GP the same day as their symptoms
started, 1119 patients reported that their symptoms started before their consultation, 61 reported
that their symptoms worsened after their consultation and 40 patients did not remember. Among
those who reported that their symptoms started before their consultation 762 patients reported
an onset date earlier than 7 days before their visit to the GP.

Patients were asked if they had come into contact with any food, beverages or other substance to
which they were sensitive or caused them to have an allergic reaction. The majority of patients
reported no such contact (1174(87.9%)), 78 (5.8%) did not know and 82 (6.1%) responded
positively. There was a wide range of substances mentioned including bread and/or yeast
products (8), chocolate (5), cigarette smoke (2), spicy food (4), dairy products (5).

Over a quarter of interviewed patients (359 (26.9%)) reported that they had suffered a major
stress during the four weeks before the interview.

Tables 26 and 27 give the responses regarding alcohol consumption and smoking,

Table 26 Units of alcohol consumed in an average week

Units Number %
None 406 30.4
1-7 585 43.8
8-14 204 15.3
15-21 78 5.8
22-28 32 2.4
29+ 28 2.1
No
response 2 0.2

Table 27 Cigarettes smoked on an average day

Number %

None 1143 85.6
1-10 97 7.2
11-20 66 4.9
21-40 27 2.0
41-60 1 0.07
N o

response 1 0.07
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189 patients had someone else in their household who smoked and 124 of these patients were
not themselves smokers.

6.6 ANALYSIS BY SEASON

Analyses were carried out for two seasons (i) spring/summer (April, May, June, July, August,
September) and (ii) autumn/winter (October, November, December, January, February, March).
Tables 28 and 29 show the occupational and home use of pesticides, respectively. The
proportion of patients using pesticides occupationally was higher in the autumn/winter season
than the spring/summer season. In contrast home use was greater in the spring/summer than
autumn/winter. In general in UK agriculture the peak usage of pesticides, although depending
on the crop, occurs during spring and summer, see the Pesticide usage reports at:
(www.csl.gov.uk/newsAndResources/resourceLibrary/articles/puskm/imdex.cfm).

Table 28 Occupational pesticide use by season

Pesticide use

Season No yes Total
number % all number % all
Spring/summer 326 45.5 42 46.7 368
Autumn/winter 390 54.5 48 53.3 438
All 716 100 90 100 806

Table 29 Home pesticide use by season

Pesticide use

Season No yes Total
number % all number % all
Spring/summer 267 33.9 323 59.0 590
Autumn/winter 521 66.1 224 41.0 745
All 788 100 547 100 1335

Table 30 shows that there was no difference in the distribution of the categorisation of
likelihood of being pesticides related between the two seasons.

Table 30 Seasonal distribution of probability of pesticide related illness

Probability of Visit to GP

pesticide related illness  Spring/summer % Autumn/winter %
Low likelihood 27,424 97.02 30,277 97.50
Medium likelihood 823 29 758 2.4
High likelihood 19 0.07 19 0.06
All 28,266 100 31,054 100
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6.7 MULTIVARIABLE MODELLING

Analyses using logistic regressions were carried out comparing patients in the medium
likelihood category (symptoms categorised by the GP as possibly related to pesticides) with
those in the low likelihood category (symptoms categorised by the GP as unlikely to be or
definitely not related to pesticides). All patients who consulted because of concern about
pesticide exposure were omitted from these analyses.

Table 31 gives some of the results. Univariable analyses showed increased risk for patients to be
belong to the medium likelihood group compared with being in the low likelihood group for
several variables, including being male, living over 1km from a farmland, from a chemical plant
or from a railway line, over 100m from a landfill site, and a change in use in the week before
symptoms for all 12 of the chemical hazards investigated. Statistically significantly positive
associations were found for home use of pesticides, proximity of farmland over 1km compared
with <100m, and a change in use of laundry detergent, white spirit, polish and varnish, paint,
toiletries and furniture renovations. Statistically significant negative associations were found for
both living in suburban or rural areas compared to living in urban area.

In multivariable models that included occupational and home use of pesticides, age and gender,
and each of the 12 chemical hazards in turn, none of the 12 hazards altered the odds ratios for
occupational or home use of pesticides substantially; the odds ratios for paint, toiletries and
white spirit remained significantly raised. There was tendency for the odds ratios for
occupational use of pesticides to decrease and for the odds ratios for home use of pesticides to
increase slightly. These variables do not appear therefore to be confounding the relationship
between occupational and home pesticide use.

In the multivariable model shown in Table 31, the only remaining significant associations were
with home use of pesticides (increased) and with area of living (increased for urban). The
increased effect of living over 1km from farmland, which is perhaps contrary to what might be
hypothesised, disappears when the variable for area of living is also included in the model. This
is because most of the patients living in urban areas lived further than 1km from farmland and
approximately the same proportion of these patients used pesticides in the home (44.3%) as
those living in rural areas (46.5%) where farmland was often within 100m of a patient’s
residence.

39



Table 31 Logistic regression models for likelihood of pesticide related illness for the
1316 patients who were interviewed

Factors affecting pesticide related illness Univariable models Multivariable model

OR Cl OR Cl
Occupational pesticide use vs no use 117 0.73 1.86 1.07 0.65 1.75
Home pesticide use vs no use 1.83 1.45 2.31 191 149 2.45
Age (1 year increase) 099 0.98 0.999 099 0.98 1.00
Male vs female 115 0.79 1.26 0.97 0.75 1.25
Proximity of farmland 100m-1km vs <100m 0.65 047 0.90 051 0.35 0.74
>1kmvs <100m 179 1.36 2.35 091 0.60 1.37
don’t know vs <100m 0.59 0.22 1.62 043 0.15 1.26
Proximity of chemical plant  100m-1km vs <100m 091 0.19 4.39 - - -
>1kmvs <100m 1.23 0.31 4.95 - - -
don’t know vs <100m 0.69 0.17 2.82 - - -
Proximity of landfill 100m-1km vs <100m 292 0.79 10.8 - - -
> 1kmvs <100m 1.84 0.60 5.64 - - -
don’t know vs <100m 1.38 0.44 4.35 - - -
Proximity of heavy traffic 100m-1km vs <100m 0.93 0.69 1.26 - - -
> 1kmvs <100m 0.80 0.59 1.07 - - -
don’t know vs <100m 0.53 0.14 1.95 - - -
Proximity of railway 100m-1km vs <100m 096 0.1 1.52 - - -
>1lkmvs <100m 141 0.91 2.16 - - -
don’t know vs <100m 0.84 0.39 1.82 - - -
Area of living suburban vs urban 029 0.22 0.40 0.34 0.25 0.47
rural vsurban 029 0.21 0.38 0.26 0.17 0.41
Laundry detergent change of use vs no change 1.60 1.09 2.35
Disinfectant/bleach change of use vs no change 1.26 0.83 1.90
Cleaning agent change of use vs no change 1.43 0.96 2.14
White spirit change of use vs no change 1.60 1.09 2.35
Polish/varnish change of use vs no change 1.83 1.14 2.96
Air freshener change of use vs nochange 125 0.87 1.81
Paint change of use vs no change 1.74 1.23 2.47
Toiletries change of use vs no change 1.85 1.20 2.85
Stain remover change of use vs nochange 136 0.77 2.39
Furniture renovator change of use vs no change 1.86 1.06 3.32
Oil/grease change of use vs nochange 1.12 0.56 2.24
Insulation material change of use vs nochange 1.06 0.64 1.76
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7 SUMMARY OF MAIN FINDINGS FROM THE STUDY

Checklists were completed for 59320 patients from 43 practices in Great Britain (157 GPs and 7
nurse practitioners participated) and 1335 interviews were carried out. Key results from the
study are:

Incidence and prevalence of illness reported to and diagnosed by GPs as
pesticide related.

An estimate of the annual prevalence of consultations because of concern by the patient
about pesticide exposure is given by the proportion of all consultations by such
patients, 0.07% (42/59320) (95% CI 0.05, 0.09).

An estimate of the annual incidence of consultations because of concern by the patient
about pesticide exposure is given by the proportion of all consultations by such patients
who presented with symptoms that were unusual for them, 0.04% (24/59320) (95% ClI
0.02, 0.06).

GPs thought that very few patients had symptoms that were likely to be related to
pesticide exposure (20 patients (0.03%); 13 of these also themselves reported
exposure).

GPs also thought that 1599 (2.7%, 95% CI 2.6, 2.8) patients had symptoms that were
possibly related to pesticide exposure.

Among patients who did not consult the GP directly because of their own concern
about exposure to pesticides, the overall estimate of the annual prevalence of
consultations for which the GP thought the symptoms were likely to be related to
pesticide exposure was 0.01% (95% CI 0.003, 0.02). Similarly the annual prevalence of
consultations among such patients for which the GP though the symptoms were
possibly related to pesticide exposure was 2.7% (95% CI 2.5, 2.8).

Among patients who did not consult the GP directly because of their own concern
about exposure to pesticides, the estimates of annual incidence of consultations for
which the GP thought the symptoms were likely or possibly related to pesticide
exposure were 0.003% (95% CI 0, 0.008) and 1.64% (95% CI 1.5, 1.7) respectively.

In 2001 approximately 221 million people aged 16 years or more are estimated to have
consulted a GP. The estimate of an annual incidence of 0.04% for consultations made
by patients because of concern about pesticides thus gives an annual estimate of 88400
consultations. The annual incidence of 0.003% for those patients not consulting
because of concern about pesticide exposure but for whom the GP thought their
symptoms were likely to be related to pesticide exposure gives an annual estimate of
6630 consultations.

Eligibility for interview

8% of the 59320 patients consulting were eligible for an invitation for interview

Of the 4741 eligible patients 44% (2060 patients) refused to be interviewed. Of those
who did not actively refuse (2681 patients), 50% agreed to an interview invitation and
were interviewed (1335 patients).
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Results from the interviews

e 60% of those interviewed had some kind of employment. In the week before their
symptoms developed 37% of these employed patients reported occupational exposure
to dust and fibres, 27% to disinfectants, 26% to cleaning fluids, 16% to gas and fumes,
11% to glues and epoxy resins, 14% to excessive heat and 13% to excessive noise.

e 92 patients (11% of the 806 who had an occupation) reported pesticide exposure during
their occupation in the week before their symptoms developed, 38% of whom worked
in agricultural jobs or jobs where pesticides might be expected to be used.

e The distribution of symptoms was similar between those patients who used pesticides
occupationally, those who did not use pesticides occupationally and those patients who
were not employed with the exception of flu-like symptoms where the proportions
were 13%, 7.5% and 2.3% respectively. The small proportion of flu-like symptoms for
those not in employment may reflect a high proportion of retired people who may have
received a flu vaccination

e 10% of those using pesticides occupationally had neither arms nor legs covered during
pesticide use.

o 41% (547) of interviewed patients had used at least one pest control chemical in and
around their home in the week before their symptoms occurred (20.5% used 2 or
more).

e The most common substances applied at home were insecticides (31%), herbicides
(22%) other pesticides (mostly slug pellets) (17%) and veterinary and medicinal use
pesticides (17.9%).

e Almost a third (32.9%) of the pesticides were applied at home with an aerosol or spray,
25.2% as a liquid and 20.6% as pellets or granules.

o Of the 547 home pesticide users 65.4% (358 patients) used no personal protective
measures, although 284 (51.9%) reported that their arms and legs were covered during
application.

e Sixty three percent of patients using pest control chemicals at home reported that they
either followed the label exactly (44.6%) or used it as guidance (18.8%) to decide on
the quantity of pesticide to use. Of those storing pesticides at home, the majority
stored them in the kitchen and/or in the garage or shed.

e 61.5% reported that they never disposed of pesticides and 25.5% disposed of them in
the household rubbish bin. Relatively few reported that they used a chemical waste
disposal site (2.2%) or other waste disposal site (7.1%).

e Pesticide use in this study occupationally was higher during the autumn/winter season
than the spring/summer season. Pesticide use at home in this study was lower in the
autumn/winter season than the spring/summer season. However, in general in the UK
pesticide use on crops occurs more often in spring and summer.

e 36 patients reported an additional incident potentially related to pesticide exposure, 11
of whom reported that they were exposed to spray drift.

o 359 (26.9%) of patients reported that they had suffered major stresses during the four
weeks before their interview.
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Relationship of symptoms to pesticide exposure

Among patients who did not consult the GP because of their own concern about
pesticide exposure 41% of those using home pesticides were classified by their GP at
the initial consultation as having symptoms possibly related to pesticide exposure,
compared to 27.7% of those who did not use home pesticides.

The overall distribution of symptoms did not appear to differ between those using
pesticides at home and those who did not use home pesticides in the week before their
symptoms occurred.

Of 322 patients who used only one type of pesticide at home in the week before their
symptoms occurred there was a tendency for those only using herbicides to have more
neurological and skin symptoms than those using other types of pesticides. However,
neurological symptoms have been more often associated in other studies with exposure
to insecticides and fumigants.

Those using a pesticide in the home in the form of powder or pellet had fewer
gastrointestinal problems than those using a spray or a liquid; those using powders had
more skin problems; those using pellets (mainly for slugs) had more respiratory
problems. Inhalation of metaldehyde, the active ingredient of many slug pellets may
cause increased tracheobronchial secretions, although this is unlikely to have occurred
from the use of solid form pellets.

The distribution of symptoms was similar for area of residence (rural, suburban, urban)
and for proximity to farmland.

There was tendency for an increased occurrence of respiratory symptoms among home
pesticide users who also changed brand, quantity or frequency of usage of other
potentially hazardous chemicals at home, particularly disinfectants, turpentine, air
freshener and toiletries, compared to the non home pesticide users who also changed
the usage of the same chemicals.

The risk of patients being classified as having medium likelihood (categorised by their
GP at screening as having symptoms possibly related to pesticide exposure) compared
to being classified as having low likelihood (categorised by their GP as unlikely to
have or definitely not having symptoms related to pesticide exposure) of symptoms
related to pesticide exposure was investigated in relation to other variables.

0 An increased risk was estimated for occupational and home use of pesticides,
living over 1 km from farmland or railway line or over 100m from a landfill
site, and change of use in the week before symptoms occurred of several
chemicals hazards at home.

0 Multivariable analyses including each of the chemical hazards at home in turn
showed that these exposures did not substantially confound the risk associated
with home or occupational use of pesticides; the risk associated with changed
use of paint, toiletries and white spirit remained significantly raised.

0 In a multivariable model including occupational and home use of pesticides,
age, gender, proximity of farmland and area of living (urban, suburban, rural)
the only significantly increase was in association with home use of pesticides
(OR =1.91 (95 % CI 1.49 — 2.45)).
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8 DISCUSSION

Overall the results from this study suggest that the incidence and prevalence of pesticide related
ill health presenting to and diagnosed in Primary Care in GB is extremely small relative to other
types of ill health. Estimates of annual incidence include 0.003% (95% CI 0, 0.008) for
consultations for which the GP thought the symptoms were likely to be related to pesticide
exposure, 1.64% (95% CI 1.54, 1.74) for consultations for which the GP thought the symptoms
were possibly related to pesticide exposure and 0.04% (95% C1 0.024, 0.057) for consultations
made because of concern by the patient about pesticide exposure. Corresponding estimates of
prevalence are 0.01% (95% CI 0.003, 0.02), 2.7% (95% CI 2.56, 2.83) and 0.07% (95% CI
0.049, 0.092) respectively.

There are no results from directly comparable studies, particularly for chronic health effects.
The most recent figures from the HSE Pesticides Incident Report (HSE 2004) recorded that the
Field Operations Directorate (FOD) of the HSE investigated 204 complaints of pesticide
incidents, slightly more than the average number investigated over the previous 10 years. These
included 62 incidents which involved allegations of ill-health and these were assessed by the
HSE’s Pesticides Incidents Appraisal Panel (PIAP). Only 1 was classified as confirmed and 14
were classified as likely by PIAP to be linked to pesticide exposure, all events occurring to
members of the public. The HSE suggest that the proportion of confirmed and likely incidents
may be increasing slightly since 2000, although the proportions are much lower than those
reported in the 1990s.

In the UK, deaths from pesticide poisoning represent only about 1% of UK poisonings (Casey
and Vale, 1994), with many being suicides. A 2 year feasibility survey carried out by the HSE
of the database of licensed pesticide users found that 15% of users thought that they had been
made ill or had an existing illness made worse by exposure to pesticides at work
(http:/www.hse.gov.uk/pubns/pestuser.htm). In the financial year 2005-2006 there were 169
hospital ~episodes of accidental poisoning by and exposure to pesticides
(http://www.hesonline.nhs.uk); of these 93% were emergency admissions and 70% occurred to
children under the age of 15 years. There were also 109 episodes of intentional self poisoning
by and exposure to pesticides; of these 88% were emergency admissions and 84% were aged
between 15 and 59 years.

In the US, an overall incidence rate for pesticide- related illness of 1.17 per 100,000 full time
equivalents (FTE) was reported between 1998 and 1999 from the Sentinel Event Notification
System for Occupational Risks programme (SENSOR), an acute occupational pesticide-related
illness surveillance scheme run in 7 US States (Calvert et al 2004). The incidence rate among
those employed in agriculture was higher (18.2/100,000 FTESs) than those employed in non-
agricultural industries (0.53/100,000 FTEs).

Although the prevalence and incidence estimates from this study are small there are a very large
number of consultations each year in GB. In 2001, the Royal College of GPs estimated that GPs
in the UK carried out about 261 million consultations (221 million for people aged 16 years or
more), equivalent to about 740000 people (1.3% of the population) consulting a GP every day
(www.rcgp.org.uk/pdf/ISS_INFO_03_APRIL04.pdf). Although our study was based on people
aged 18 years or more in GB the estimate of an annual incidence of 0.04% for consultations
made by patients because of concern about pesticides translates to an annual estimate of 88400
consultations i.e. approximately 1700 per week for people aged 16 years or over. Similarly the
annual incidence of 0.003% for those patients not consulting because of concern about pesticide
exposure but for whom the GP thought their symptoms were likely to be related to pesticide
exposure translates to an annual estimate of 6630 consultations i.e. about 128 per week for
people aged 16 years or over.
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These estimates must be considered circumspectly because of uncertainties and assumptions
made in this study. For example, we assume that an unusual symptom in our study refers to a
newly occurring symptom and that if the symptom is not unusual for the patient it relates to a
recurring chronic problem, e.g. asthma, chronic respiratory disease etc. Although we were
careful to exclude as far as possible repeat visits for the same episode of symptoms there may be
occasional double counting. For confidentiality reasons the computerised information does not
include patient names or NHS numbers.

Our study found that over 40% of those interviewed had used a pesticide in their home
environment in the week before their symptoms developed. This high figure might have arisen
partly as an artefact of the algorithm used to select patients as being eligible for an interview, if,
for example, a GP specifically discussed home use of pesticides with the patient before
deciding to categorise the patient as having symptoms that were possibly related to pesticide
exposure. However, only half patients in the ‘possible’ category reported use of pesticides at
home during their interviews, compared to 64% of those categorised as ‘unlikely’ by the GPs.

The high use of household pesticides in the UK has also been found in a survey of a sample of
parents from the Avon Longitudinal Study of Parents and Children (ALSPAC) (Grey et al
2004). In this survey 93% had used at least one pesticide product in the last year. A high
proportion of the parents in the ALSPAC study said they would follow the label when the
product was unfamiliar (92%) and 77% said they would always follow the label exactly. This is
in contrast to our study where only 50% of patients using home pesticides said they used the
label as guidance to decide on the quantity of pesticide to use. An observational study in the UK
found that few participants read the label, that they often found it hard to understand and that
compliance with instructions was low (Weale and Goddard, 1998).

The majority of patients in our study stored their pesticide products indoors, including the
kitchen, or in the garage or a shed, a similar finding to that of the ALSPAC survey. In both our
study and the ALSPAC survey very few people used a waste disposal site to dispose of their
unwanted pesticides. Use of personal protective measures was also low in both studies.

In our study there were few differences in the distribution of symptoms between patients who
did or did not use pesticides either during their occupation or at home. There was a suggestion
that those who had only used a herbicide at home had a high prevalence of neurological and
skin symptoms compared to those who had only used another type of pesticide. There was also
a higher prevalence of respiratory symptoms among those using home pesticides and a range of
other domestic chemicals, some of which would have been in the form of sprays and aerosols.

In our study overall, of all those patients screened, 15.5% of those not asymptomatic had a
respiratory problem (including flu-like symptoms). The same proportion of patients was
estimated to consult their GP for respiratory condition problems in the UK in 2002 (General
Practitioner Workload, RCGP Information Sheet No. 3). The corresponding figures from our
study and those estimated by the RCGP respectively are: skin symptoms 12.2%, 10.9%; eye
problems 2.2%, 4.5%; gastrointestinal (our study)/digestive system (RCGP) 8.7%, 7.2%;
neurological (our study)/ nervous system (RCGP) 1.8%, 3.4%. Although in our study all
participants were over 18 years old and the RCGP estimates include all ages the similarity of
these figures suggests that our study closely mirrors the general symptom consulting patterns
within GB and the UK.

As highlighted in section 4.1, the practices were well spread geographically throughout GB
between urban, suburban and rural areas and between different areas of deprivation. There was
also a range of practice sizes. Although not all partners in the practices participated in the study
the average list size per partner was 2210, varying from under 1000 in a rural area to over 2500
in 2 city practices. The average list size in England and Wales was 1666 (General and Personal
Medical Services Statistics England and Wales 30 Sept 2004, http//www.dh.gov.uk/).
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As can be seen from Table 1 and Supplementary Table 1, the numbers of checklists completed
varied between practices as did the length of time they carried out the study. Those practices
with small numbers of checklists indicate practices that withdrew early on in the study for
reasons outlined in section 4.1. The number of checklists completed in each practice depended
on the number of partners participating and the number of surgery sessions held. As there was
only one research nurse (almost always part-time) in each practice working on the study, we
aimed to ensure a continuous flow of both checklists and interviews throughout the data
collection period. Each full-time participating GP was thus asked to try and complete checklists
for all patients aged over 18 years during at least two surgery sessions per week. The research
nurse was asked to ensure that the sessions occurred on different days and in both mornings and
afternoons to ensure representation of patient consulting patterns e.g. not always on Monday
mornings or Friday afternoons when more acute or urgent consultations might take place.
Although there was wide variation between practices, the average number of surgeries held per
practice per week over the period of the study was 2.4. In the UK generally the average number
of surgery sessions held weekly by all GPs is about 8. The study thus included about 30% of all
of the consulting workload of each participating GP.

Considering all the above we feel that our study achieved a good representation of both the GP
practices in GB and also the patients consulting GPs over a year.

The study is, however, limited in some aspects. It was felt that it would be too impractical and
costly to try and interview in depth a random sample of patients consulting their GPs throughout
a year at a large number of practices. We also wanted to gain some knowledge of GP diagnosing
of pesticide-related illness. The screening checklist was thus designed to include this and to
screen out patients a) who were asymptomatic b) consulting for on-going or chronic health
problems c¢) whose symptoms, in the opinion of the GP, were definitely not related to pesticide
exposure. This screening process reduced the proportion of patients eligible for an interview to
8%. When GPs were consulted during the design stage of the study it became clear that it was
not appropriate to introduce the idea of potential pesticide exposure routinely into every patient
consultation as this might alarm patients unduly and prolong the consultation. The GPs were
thus asked to carry out their ‘normal’ consulting practice and to complete the checklists at the
end of the consultation. A follow-up questionnaire was sent to GPs to obtain information on
how they decided on their classification of the likelihood of pesticide-related illness. This
confirmed that very few specifically discussed pesticides and that most made their decision on
the basis of the symptoms of the patient and/or the activities carried out by the patient before the
symptoms occurred.

A high proportion (44%) of those invited for interview refused to participate and this did not
improve after we had received ethical approval to carry out interviews over the telephone.
However, overall, 50% of those who did not refuse were interviewed. The interview
questionnaire was fairly lengthy. It was felt that it was important to consider total exposure to
pesticides from all sources. The interview thus attempted to capture these data. The information
on actual chemicals and active ingredients of pesticides is, however, limited in this study as it
was felt that patients would either not know this or be unable to recall it accurately. Assessing
the human health risks from long-term, low-level pesticide exposure is complex due to the many
possible variables and confounders that may affect the human response to pesticides (e.g. age,
sex, diet, lifestyle, health status, exposure duration and concentration). Information was
obtained in the interview on some key exposures, both occupationally and at home, that we
were advised could potentially contribute to the symptoms for which data were collected.
Exposure to several of these individually influenced the chance of being classified by the GP as
a probable case.

No attempt was made to confirm routinely the potential exposure to pesticides through
biological tests, as only rarely would the suspect chemical be known and a reliable and validated
biomarker be available. The study was thus limited in its ability to define a definitive pesticide-
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related case of ill- health. In the US SENSOR programme a case of pesticide- related illness or
injury is classified as definite, probable, possible, suspicious, unlikely or having insufficient
information. Assignment to these categories depends on the certainty of exposure, whether
health effects consist of reported symptoms or those observed by a health professional and the
extent to which the health effects are consistent with the known toxicology of the pesticide
product. A definite case requires (1) laboratory, clinical or environmental evidence to
corroborate exposure, (2) 2 or more abnormal signs developing new post exposure and/or test
findings reported by a health professional and 3) that these should be characteristic for the
pesticide or consistent with an exposure-health effect relationship based on known toxicology.
Their possible case definition requires evidence of exposure based solely upon written or verbal
reports, 2 or more new post exposure abnormal symptoms reported and 3) above.

PIAP define a case as confirmed if there are clinical symptoms typical of exposure to the cited
pesticide formulation combined with either corroborating medical and/or biochemical evidence
or evidence of overexposure. Their classification of a likely case is ‘balance of evidence based
on reported exposure circumstances, clinical symptoms and signs consistent with ill health due
to exposure to cited pesticide formulation. Both the US and PIAP systems rely partly on expert
opinion, particularly when defining possible cases. The establishment of a definite causal
relationship from these systems, as in our study, would thus require careful consideration.

One of the aims of the UK study was to assess the implications for implementing such a system
of data collection more widely. One clear outcome from the study is that it would not be feasible
to use the same methods more generally. Although the GPRF has established a large database of
practices potentially keen to carry out research, recruitment of enough practices, motivating and
encouraging GPs and research nurses to maintain the data collection over a period of a year, and
ensuring good response to interview invitations required a major effort from the research team
throughout the whole study period. In addition, obtaining research governance approval from
all the PCTs was a huge task and the PCTs also require regular updates on the progress of the
study and many stipulate that they require not only a final report but a presentation of the
results.

The importance of incorporating environmental health into primary care education and practice
has been recognised in other countries. In the US the National Strategies for Health Care
Providers: Pesticides Initiative and the national Environmental Public Health Tracking program
have been launched (Wakefield 2003; Kass et al 2004). The former aims to raise awareness
among general practitioners and nurses of potential exposures to pesticides. Cities like New
York are investigating how to develop their capacities to track and link environmental public
health indicators such as pesticide sales and applications, housing and building information and
medical data.

In the UK, a report in 2001 showed that none of the GP morbidity recording schemes routinely
recorded occupation although it would be feasible to add procedures to obtain this information
(Souter 2001). A HSE funded study is currently on-going to explore this. It would be possible
potentially to extend these systems to include collection of environmental exposures. However,
consideration needs to be given as to what type and form this information should take and the
utility of establishing links between this information and disease outcome data.

Conclusions

The results from this study suggest that the annual prevalence and incidence of illness reported
to GPs because of concern about pesticide exposure is small (0.07% and 0.04% of GP
consultations by people aged 18 years or over). Similarly for those people who did not consult
the GP directly because of concern about exposure to pesticides the estimates of the annual
prevalence and incidence of consultations where symptoms were diagnosed as likely to be
related to pesticide exposure were also small (0.01% and 0.003% respectively) with estimates of
prevalence and incidence of possible pesticide-related symptoms being 2.7% and 1.64%.
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Although small these estimates translate to relatively large number of consultations annually.
However, information on actual chemicals and active ingredients of pesticides was limited and
there was no routine confirmation of exposure to pesticides through biological tests. The study
was thus limited in its ability to establish a definite causal relationship between pesticide
exposure and symptoms presented in Primary Care.

There was widespread use of pesticides in the home environment but more than half of those
using them in this study did not follow the product label exactly, very few used personal
precautionary measures and storage and disposal of pesticides was far from ideal. The risk to a
patient of being categorised by the GP as having symptoms possibly related to pesticide
exposure compared to being categorised as unlikely to have symptoms related to pesticide
exposure was associated with home use of pesticides and also with a change of use of several
other chemicals in the home in the week before the consultation. A clear outcome from the
study is that it would not be feasible to use the same methods more generally in GB for
monitoring pesticide related illness reported and diagnosed in Primary Care.
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APPENDIX 1: GP CHECKLIST
General practitioner based scheme for monitoring pesticide related illness

Name of Patient DoB
Today’s date AMor PM GP
Initials

(Please Circle)

No Yes

1 Is this patient consulting because of exposure only?
2 Is this patient consulting because of exposure
and related symptoms?

3 Is this patient symptomatic (for any reason)?
4 Has this patient previously consulted for this problem
within the last 3 days?

5 Does this patient have serious and acute symptom/s?
(e.g. blurring of vision, vertigo, respiratory compromise etc)

6 Does this patient have one or more of the following
symptoms? (please tick all that apply):

e Flu type symptoms
e Respiratory

e  Gastrointestinal

e Skin

e Eye

e Acute neurological

e None of the above

H NN

No Yes Don’tknow  n/a
7 Do you think the presenting symptoms are unusual for
this particular patient?

Likely Possible Unlikely Definitely not n/a

8 Inyour opinion, how likely is it that the patient’s
symptoms are related to pesticide exposure?

If eligible, is there any reason why this patient should not be invited to join the study? YES
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APPENDIX 2 SCREENS FROM COMPUTERISED INTERVIEW QUESTIONNAIRE

51



52



® 3 3 O

it

O Jae

Ferdi L'

Lefe TR T [T

Patient Interview

PLEASE READ OUT TO THE PATIENT BEFORE CONTINUING

Thank you for agreeng to this mterview. Dunng the intendew [ am going to ask you about
ahy Contact you meght have had with certain chemicals, materials and other enveonmental
factors. The questionnaira is ntendad to cover 3 wide vaniety of possils scenarios and
therefore same questions may not be relevant to you and other queEstions may cover
something you have already mentioned. Don't warry if you Cant answer every quastion = just
give as much detail as you can.

Guidance to completing the questionnaire

Please read oul the matruclions grven al the beginring of each Seclion and each gueston,
If the answer 5 at the boundary between two overlappng categones ek the higher
category, For example il the patient used a particular chemacal for exactly 2 hours and the
optong are I-2 howrs, 2 = 4 hours and 4 hours or rmore, you should bick 2 - 4 hours,

If the pavent s unable to answer & gueston requinng text (e.g. & product name] enler &,

Guidance for program navigation and usage

Use the Back and Next butlons on the Loolbar to move through the question screens. Use the
Save button at any time o stop the mtervew and save the data so you can relum ool
later, Depanding on youws answers, not ol guestions or Sectsons of Lhe inberiew arg
appkcable; and may appear chsabled or mol be shown at all, The status of cach Gueston
mecated in the st a1 the right of the screen,

Angwers arg checked for completeness, consstency, and vabdiy 2% you move foreard
thrgugh the mtorview. IF any isswes are dotocted o message will be displayed detadng them,
Tharsi will reird b0 ke addressisd before you can conlinue.,

& i A02.Employmant
& AN Cezupation
1 A3 Oecupation Duratior
& ) AL Cezupational Hapar
1 i ADS, Cherueal Appheabion
1) ADE Products Applied
0 AT Apphcation Methads
& ) ADEProbecivs Equgpinnr
& ALY Pratective Clathing
& ALD.Mized Posticides
& i ALl Mized Products
& ) ALZ Protective Equpiinr
) A13.Pratective Clathing
@ Ald.Limnied Bppheatar
& ALS. Actredins Dags
B Al6.Colleague Bympiar
& ) RO Reudence
@ ROZ.Reudence Manths
D ROZ Reudance Yeard
@) ROY.&ren

=0
& ) BOS.Chemicals

0 BO& Peut-Cardrel Traats
[ 2]

@

& i) ROA.Peut Type
B0%. Treated Areas
@ B10.Froduct Names
- BlL.Product Farmulation
@ BLIRewn Time
- Bl13.Pest-contral usage
= Bla.Products Applied
=i Bl Frotective Equomer
@ Bld.Frovective Clathing
[ i@ BaT.Chemical Cuantity
D B1E Storsge
= BLe.Dnposal
@ BIO.Frozimity
D Binother People
£ CO1.Hakbiss

(7] Pesheides Quastonnaire &)

B0 Prozienity =

1I ! L2 B

53



Please enter the date of the interview...

What Is your date of birth?
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; & ALY Pratective Clathing
subvants bl . . . 2} £ A10.Mizod Posticides
Sindectant = r 1 > - [ @ A11 Mixed Products
<ot u L 8 = L - = L & ) A12 Protective Equpinnr
drgraaines El (151} 1] [ [ = [ g A13.Protocties Clothing
. - . - - Ald Limnind Appheatar
s [} L D A5, Activities Days
other cleaning Huids I I I ; E g :;:-:“":‘J" Byt
= Retidance
glues or epaxies O 0 ¥ [l (| = [H | ] D B0Z Redenes Mankhs
D RO2 Reudance Yeart
lead or mercury D BOY.Aren
= ) R Pronemty oo

dusts or fibres = i) ROS Chermeals

I I D BO& Pegt-Cartral Traatr
" - =) BO&.Pegt Type
O 0| 8|8 |8 a8 a = - @) BO%.Treated Areas
- - = = = = = = D B10.Froduct Hames
- Bli.Product Formulation

gasns ar furmes
radiabion

past-conbrol chamicals

lawim care chemezals & BlI.Rstun Time
E ) - ) Bl3.Pest-contral wsage
other poizons = Bl Products Applied

=@ B1S . Protective Equgmer

= a @ O O g = ) @ Bl Protective Clothing

- @ B17. Chemical GQuantity
@ bl Storsge

exCaffiva ndaie

excasiive haat

s J s W B e e s A O s s e s I s

EEEO0RNNAO0RE I0REED S

witiration = ¥ [= - B19.Disposal
@ BIO.Frozimity
other (spealy) | [ | 2 = [= © Ba1other Pesple
£ CO1.Hakbiss o
1I ’ L3
LIVE databinse | Tos0001PH A
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E GPFAF # ICH Pe

Criet M Wlictis | Back W Saee Fecdi Gl
m This question asks about any pest-control chemicals that you applied as part of your occupation ﬂ :;‘::‘;T:ﬂ::::nr:mm A
during the week before your symptoms developed. Please Indicate how many days jil & O S i
{approximalely ) you spent applying each Lype of chermical and, il applicable, wwhelher you & ﬂ.ﬂ'::ﬂ:u-':dmn Buralior
applied the chermical more than wsual during Lhat weeak, 1 ) A Beeupations! Harare
Days spent applying the chemical Hore than usual? g ::::Ej:::f::ﬁ::m
trve ot Chemic conm |0 [[2w [Cae [Bo05 ] e [ yon [ £E| & dmaveknes bt
harbecide (8.9, wend killar) =] O @] | B0 [ [ g :::-:ﬂhr;"'f'ulﬂuﬂn
Miznd Pesticides
imbecticde {e.0. My kiler, art poiton) n O = 1 3 | = 0a L] g Al1.Mized Products
® ) A12 Protectivs Equgier
ingect repellant = a a | E [ [ [ I A13Pratective Clathing
= D Ald. Licsngnd Rppheatar
:ml':::"?.u. minuld ar mildsw = 0O 0 @ m ) A1S hctiwdins Dy
redaricit (.5, st i) B8 606 8|8 0|15
wetnparasitcndn (ng. head lies, fen, ek D BOZ.Reddanes. Manths
uu;m::n s o = U o - = o o [5] a.u:r.n:.d.nm.'r.m
trestment for intermal worms (foranimets) F | O [ 0 a [ I3 g :g:'::_:' . |
o] Prazrmly
malluscicide (2.9, snailsh 3} (H| (| | | i ] - ) BOS. Cheriealy
— D BO&.Peut-Cortral Traaks
soil stanlants F 0 0 = B0 ) RBOE Pest Type
- - ) BO%.Treated A
gromdh regulstors B 8| e |o(a | &a|0|@ ) i Produst Hames
= - - i BiL.Product Farmulation
s e o - -~ L. = & Bl Retsn Time
ul o ™ (= @ B13Pest-conirol usage
S = o = a o bz T : = Bla.Products Applied
ammi] treabsent ) O O cl c ¥ =i B1S Protective Equpmer
@ Bis.Frovective Clathing
wood preseryative = 0 O Cl = C -0 B17.Chamical Quantity
- . @ bl Storsge
ather waod treatmant [= O O O 0 Fe R - - B1%.Disposal
= an ucxs = @ BIO.Frozimity
other (spacify) {E O O 0 O I L | D Banother Pecple
£ CO1.Hakbiss o
| |
LIVE databiacn | To80001mN >

1EH Pesl

& crer

g3

----- i b

Q © 4 Q

L Meat S Frmil) Cratl

m Plaaza list the namas of the products you applied. If you do not know the product name please
indicata what pasts the chamical was used to contenl (8.0, ants, rats, greantly atc ). Plaass
indicate howe much time (approsimately ) you spenl applying the product during that week, Lhe
product formulation and whethor you had Lo mik it yoursell,

[F] Pestrdes Guestonners 2
D a0l Ocoimation
O ANz Mams warksr
0 AD}.Ocoupsbon Durstionr
W3 Al Oecupations] Hazarr
o 3 A0S Chemical Applicstion
Hame of and total timme (hours) applying the prodack Filked yourself a1 (3 ADA Products Apgked
=03 ADT Application Methods
Product or pesl name Fa' L | 1=d is T ¥Eu #- {0 ADD Protective Equinmer
B A09 Protecive Slothing
[omegn1n ] (=] 0 0 0 =] || 3 al0Hized Posticades
- = ALl Mixzad Products
[alnhakal ] 0 ml: ] Cl Il [+l = L3 AL2.Protective Dquipmer
= - 1D AL} Frotective Clothing
[Bugetf | = B o Ol 0 = 1@ A4 Licensed Apphcaler
a3 A15adtintiesDars
| | m| E ol @] 0 B D a1k Collaagus Sympbam
-3 bOlResidence
Tick the formulation used D BO2 Residence Tosrs
& BOZ Rendence Hanths
3 BOd.Area
3 oA Pravimiy
% i) BOS.Chemicals
o 0 D) BO& Pest-Contrel Treatm
£ BO7 Troatment Date
0 = i BOH.Peit Typs

ellcts,

Product ar el nams surisol, liquid Qaz powder el hr5:=¢ g:-u.n.uliu

pray
Dmegall O B O El

Alphakal 0 0 5| 0
- - . - I 5@ B0% Treated hreas
el [l 0 0 B O = © B0 Product Nemes
al B11 Froduasl Farmalahon
O O O O O 3] O O 3 B1Z Metyrn Time
50 D12 Pagr-canteal u£AgH
Please specify other formulation{s)... & EMULSIFIABLECONCENTRATE PASTE 5l DA Products Appled
Q) BLS Probectres Equipmer
i Bl Protechve Clothing
- I} B17.Chemical Quantity
0 Bl0Srage
T B12.Disposal
D B20.Provimity

3 B21.0ier People =
;I—Pnl LfJ

—— - A

athar

00
O 0

|
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10 Pesticides Study (¥n1.7.0)

23000

e b Gk

‘which application mathods did you usa? (Hok alf that appiy )

[ tractor mountad speayar [ backpack sprayer

[ hand held sprayer 1 mist blowar/fogger

[l bat trap [ wood treatment

[ antifoding troatment [ pyrotechnic fumigation

] seed traatment O injection

O o=trbute tablets/granudes = powder duster

[ dpping animals [ pouring kquid

[ othar plaase specify.., [ i

What itame of parconal protective aquipmant, if any, vwara yau weasring? (tick ail that appiy)

O none [[] disposatéa respirator

B air-fod hood ar visar [ fabric ar laathar glaves
F chemical protective gloves  [F] chemical protective overalls
O hoad [ rubber boots

[ don't know [ other: pleass specify...

O re-usable respirator
0 normal wark awveralls
[ face shigld

rublar apron

[ J

‘Wara your arms and/or lags covered (elther by protactive equipment or normial clothing)?

[0 legs only

(3] Pesocides uessionnare &
- AOL Emaloyment
9 Al Octupation
@ AUDOccudation Charatior
-0 A Occupations] Hazar
-0 A0S Chemicsl Applicstio
- 10 AlG Produtts Apoked
14 i ADT.Application Methods
= ADE Proteckve Equipier
B A09 Pratectve Clahing
@ A10Mized Peshesdns
& D ALl Hized Products
& g} A12 Protectve Equipmen
&) Al3.Protectren Clathing
) #14 Liconsed Apgheatar
i ALS.Actvities Days
D AL6 Collsague Symptor
=G BOL Aesidence
@ BO2 Residence Morths
D BO2 Aesidence. Tears
D BOYaren
- I B0 Promity =
- BOS.Chemicals
1D oG Past-Cantrel Traatr
[ B0 .Pest Type
) BO9 Treated Areas
B B10 Prodisct Hames
@ B11 Product Farmadation
@ B12 Return Time
& @ B13 Post-control usage
1 ) B14 Produds Apsbed
& ) B1S.Proteceve Equipmer
) Bl6.Protectrvn Clathing
) BL7 Chamics! Quantity
D BLE Smrage
= BL3 Dispossl
@ B0 Proximicy
D B2L.other People
£ 01 Hobbies =

| [ ams anly [ larms and fegs| [ neither [ don't know
LIVE databate | rosnoozez | Harriwon Ford | oumsaeen | n

58

[ ramamnna -pooume




Frash

Cak

In the week before your symptoms developed did you mik any pesticides as part of your

occupation?

O no

E ves

Please specily the products and Lhi Bime you spent mixing them, I you do nol know e name
of the product{s) plaase indicate what pests the chemical was used to control (8.0, ants, rats,

groenily, mould etc).

Todal e (hours) mining the prodack

Product (or post) name

£V

|greanfly

| O

fve

| O

] O

] none

& air=fed bood or visor

= hood

1 dar't know

[F chemcal pratective gloves

] 0

O

EHE O

rubbier boots

]

Y-l

O 0=

=

disposabla raspirator

what items of personal protective aquipment, iF any, wone ik wuaring'.’ {Hek & thar apply )

fabric or leathar glowes

chemical protective owveralls

ather: please spacify...

1-4 4
B B
= O
O B
O O

[¥] re-wzsable respirator
[ marmal work averalls
= face sheld

[] mubbear apron

Wara your arms and for Iug_i covered (aither Inf protective aquipment or normal I:Jnthlru]}i'

| O arms anky

O legs only

LEVE databiace |

i

Winete

Z#9000TRT [

] Pratiodns Quesbannars
B G 801Employment
L AD2.Occupstion
3 An3.Occupation Duratior
#-(J Add Occupstionsd iHazen:
w0 ans Chamical Agplication
B 3 ADA Products Apphod
- o7 application Methods
O A0 Protective Equiimes
& 0D Protectve Chathing
) ALD.Miced Pasticdes
i 11 Miced Producs
i A12.Protective Equipmer
@ ALl Frotactive Chathing
D Al Licenied Appheates
Wi ALS Activities Days
D AvbCollbagus Symptedr
I B0l Redidenen
Q) B2 Residence Months
) BOZ Eetidence TRary
& Bo3ores
W I D04 Frovimity
i) BOS Chamicals
&) BOE Pest-Comtrol Treabr
i@ D00 Past Troe
W I BOY Treated Aroas
0 BL0Produst Hames
#- @ D1 Product Farmulation
@ B2 Return Time
# i BLiPest-control usage
s iE) Bas Praducts Apphed
& i) B1% Protective Eguipmer
D BLb Frotective Clothing
-l Ba Y Chamicsl Quantity
) BLE.Siorage
- bay.Disposal
@ B20 Proximsty
@ B21.Cther People
& CU1,Hobbiss
"

 4/A/I004 « DOOLETTLA

Are you a llicensed pesticide applicator?

| O no

] ves

This guestion lists sorme aclivilies Lhat you rmay have been involved in as part ol your
oocupation in the week belore your symploms developed. Please indicale hove long
{approximately) you were invelved in each activity and whether you had been involved in it

mmore than usual durlllglhat weaek,
tumber of days involved Hore than usual?
Activity none i 2-3 we ot || e | SEed
Mainfrnancs &r elnaning af
equpminnt used to miz ar apply 0 0 = O O = O 8
partcmilnnl chareato
Handirg ar canamng clothss ! : F
curitammnated with pest-cantrol 0 = O 0 O = a O
chemicals
Marulachisre or forfmilatson of
past-dahtrg] cleirncals O B O O | & o |
Transportatsan of pestcontral . - - .
i i = o @) o | 5 7
Did any of your collragues develop similar symptoms to youw?
0 no [# :';'II': [ don't know
LIVE databiasn | TOROON1EN

j Prahcides DussEannaire

o & ADL.Emglnymant

& AN2 . Cecupation

& AD3 Oecupation Duratior
) AN, Cezupational Hararg

[ (5 A0S, Chemeal Appheatio
[ G ANE Products Apphnd

[ (3 A0T.Apphication Methads
(3 ADE.Probective Equginr
& A% Protective Clathing
J Ald.Mized Pesticides
1} 1} Al Mized Products
® (3 &12 Protective Equginr
& A13.Protective Clathing
@ Ald.Licsnind Appheatar
lal ﬂ AlS. Achwdies Dage
B A6 Colleagus Symphar
=D B0 Residanes
ﬂ BOZ . Reddancs Mankhs
D BOZ Ratidenes Yaars
0 RO3.Area
B R Pronimity
D BOS.Chamicals
D BO&.Pest-Cordrel Traakr
= i) ROE.Pat Type
-} B0%.Treated Areas
@ B10.Product Hames
- Bli.Product Formulation
@) BlI.Retwn Time
) Bl3.Pest-contral wiage
= Bl Products Applied
=i B1S Protective Equeimer
@ Bis.Frovective Clothing
- B17 Chemical GQuantity
@ bl Storsge
- B19.Disposal
@ BIO.Frozimity
D Binother People
£ CO1.Hakbiss

1I i L3
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m SECTION B - HOME AND COMMUNITY

In Section B, | would ke to &sk about your home and the area where you ive. In partcular | would kog
to ask aboul potenftsal hazards thatl you may hawve come mlo contact with m and around your home.

m Tick Lhe box that best describes your current place of residence.

L] law-riga flat/maiconatta [] tower block L] mobila/temporary homa
O farmhousa O terraced [0 semi-detached
O cetached [ other: please specify. .. ||:,:.'5T|_|: |

Approximaluly how long have you lived there?

(20 | Years iDIJ iManths

Tick the box that best describes the area whiere you five,

] wer city [ wrban area [ subwban area F el srea

approximatoly how far is yoor omee Grom each of the following?

| Iess than 100m  100m-1km  more than 1km don't knaw

f farmiand B O O O

I cherrical plant O | = a

Fandfill site O £l a H

! haavy traffic O B = O

I raitway fing O = a 0
LIVE databissn | To800018

j Prahcides CussBannaire
o 3 A0Y.Empinyment
& AN2 . Cccupation
& AD3 Oecupation Duratior
@D A, Scupational Hapar:
1 i@ A0S, Chermeal Appheation
1 G ANE.Products Apphed
& ADT.Appheation Methads
| (3 ANE.Protechies Equpmns
G A0%.Pratechies Clathing
L Al0.Mized Posticades
| i AllMized Products
1 (@ A12 Protechies Equpmns
IS A13.Pratecties Clothing
O Ald Licmnand Appheatar
0 AlS Achwdies Days
& Al6.Colleagus Symptar
D ROL Reudance
@ B0Z Reudance Mankhd
D ROZ Reudancs Years
0 RO3.Aren

] ﬂ BOS. Cheducald
G Bid.Pel-Cantral Treakir

- ) BO& Pait Typs

- i) BO0%.Treated Areas
0 B10.Froduct Hames

- BlL.Product Formulation
&) BlI.Retwrn Time

o ) B13.Pest-coritral uiage

=i Bl Froducts Apolied

- B1S . Protvective Equgimer
&) Blé.Frotective Clothing

o @) B17.Chemical Caantity
@ b1EStorsge

- B Disposal

@ BI0.Frozimity

D Bin.ther Pacple

) CO1.Mabbies
4 | ®

0 R0 Promenity o

8 Grar / ItH Pe

gﬁ%iﬁﬁ)d@]

e e

m The following list contains some types of chemicals and materfals that are commonly used in or
around the home. [ would ke to ask you about any unusual use in the week before your
symploms developed. Please indicale any that you used more Ireguently than usual, in lorger
guantities than usual, or a dilferent make or brand. 8ok alf that apply )

: Chemical/Faterial maore frequently  larger quantity  different brand
lsundry datargant = | O
I disindectans or blesch 5] B @
cthvar clanning agails o = O
whits Spirst or namentine 0 [= O
: palish ar varmish o B E
[ restionrs o = o
I Pt ] i |
| roitotries m] E O
: stain removers ] £ O
! home or furniture renovation materials 0 B O
ol ar grease = a O
I insutatian or laggng matarial 0 B o

m Was there any professional pest controd or tirmber treatment inoor arouaed yowr bome in e
wotrk hesfore your symptoms devesloped? (eog, fumigation, mould treatmeent ete.) Do ool nchode
o= chiermical pest control methods such as traps, cages, sonic devices or ol rooution
disvicns,

O na | Iyr-". |

LIVE datsbincn | To800018%

j Prshcides QURSHANRAIrS
= 3 ADY.Employmant
& AN2 . Cccupation
& AN Oecupation Duratior
3 AN, Gezupational Hararg
i@ A0S, Chermcal Appheatio
1 (3 ANE Products pphed
& ADT.Appheation Methads
| (3 ANE.Protechies Equpmns
i A0%.Pratecties Clathing
@ Al0.Mized Pesticides
| i A1 Mized Products
| (@ AL Protechivs Equpmnr
i A13.Pratecties Clathing
& Ald.Licmnied Appheatar
O 815 Achivdins Daye
O Alé.Collesgus Symptar
D B Reudence
,_'J BOY Reddancs Mankha
O BOZ Reudsncs Years
O BOY.Area

ial G RBOS. Chesrecals
G Bid.Pel-Cantral Traakir
- ) BO&Past Typa
- £} BO%.Treated Areas
£ Blo.Product Hames
- @ B1L.Product Farmulation
) BlI.Eeturn Time
o @ Bl3.Pest=conitral uiage
o @ Bla.Products Applied
-0 B1S.Frotective Equgimer
) Bls.Protective Clothing
o @ B17.Chemical Caantity
D b1E Storage
=@ b1 Disoosal
B Bio.Proximity
D ban.other Pacple
£ Co1.Hobbiss

iI L3

% (3 B0 Promiemity o
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1LH Pestecides St
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flew Wty

S

This gquaestion is no longer veed,

what type of pests/probloms was the troatment for? (Bck alf shar apply )

F weeds/froots/vegelaton [ mould ar mddow [Fl Myinaferawhng msects

L] mica ar rats [¥] woodworm [ dan't know

O other: please specify... i J
Where ware the treated areas? (Hick alf that apply )

[] bedroom [ ktchan [] hathnoam

O lownge/dning reom [ ather ndoor area O garden

[ shed/garage/greenhauss [ other gutdoar arga [Fl don't kngw

L] athar: pleasa spacify,.. | ]
Please name the product{s) used, if knowen,
| BRANDHWEEDKILLER. BRANDYINSECTICIDE |
What was the product Tormulation? (Hek a0 that appiy )

O logwd (=erasal) O lgued (spray) O ngquid

0 gel [ granules/pebots [ dust/powder

[] wa Blocks ] ﬁ'm‘:kﬂ,.-"g.j-: [¥] dan't kindw

[ other: plaase spacify.., [

L] less than & hours

O 4@ hours ar more

[l & = 24 howrs

LIVE dutabase | 2HB0001FK

O don't ramember

Appraximately how Inng after the application did you ratum to the treated arca?
[#] 24 - 48 howrs

“|-@ bar.chemicsl Qusntity

7] Pratiodes Questannare =]
W (@ A01Emplayment
L AD2.Occupstion
(3 AD3 Gecupation Durstior
G A0 Oeeupstionsd Hazar:
B0 Ao Chamicsl Agplicatiol
® 3 a08 Products Apphed
- o7 application Methods
(D A0 Protective Equigimes
3 ADY Protnchee Chathing
2 Al0 Mixed Pesticides
w0 a1l Miced Producs
G 12 Protechive Equipmer
@ AL Frotective Clothing
& aza Licshsd Apphicater
G LS. Actvibes Days
& nab.Colleague Symptadr
% (3 RO Ratidence
(& BOZ.Residante Morths
b D02 Rasidands,vaars
3 BO3&rea
- B Proximity =
# ) DOS.Chamicals
&) BOS Pest-Conftrol Trealsr
- O Pest Type
s D) BOY Treated Aresd
@ B0 Product Hames
#- 3 b1l Product Formulakion
& RIZEeturn Time
¥ i) B13.Pest-control usage
i B Products Apglied
- iE) RIS Protective Equipimed
) BLE Protectve Chathing

£ BIE Sharage
D 819, Dispasyl
B B20.Procimity
0 B21.00her Peaple
3 C01.Hobbias =

o

B e

oS Bal | Eed. | Gt [Faw ) Yo | Besce.| Bursec. |

LIEH T y n 1G]

e

2 3

Pl 0 S

m Thie following list contains past-control chamicals that you may have used in and around your
home. Please Indicate on how many days you used each type of chemical during the week
beltore your symploms developed and whether you used it more thaen usual that week. Do not
include ron-chemical pest control methods such as Lraps, cages, sonic devices or electroculion

devices.

Humber of days using the cheomical Fure than usual?
Cheminsd ] 1 [ 3.3 ' m ...' I - :::
wewd ki O @ O | O = O
W 3 LAIGOHE Mo, oA bk O OO | 5] 0 O O 0o ;
ot el e = 0O O O a 3 C
wanpiry 1 8 O [= O £ a O = Aa
ety L s ppvkon e s e e | ] (] O | 0 1 ot =
bt pand Cl O = O O | = &
ks o Pt g e v E O O O a 1 C
k. e s g P ] = 0 0 B 0 T [
Sl e reed k=l [ O O a E B
A ) m] @ 0 a i [
Wi T e E O O O @} I B
18t ¢ Pwiae pion = 0O @} 3 a 3 5
sl on sl pebets | 0 @ 0 a ] [= I
e e N 0O O C O 1 L
gt nwatirerd O O O | il il B
w1 A s, (e E O 0 0 a I I
T e Ll [l (2] = 0O @ | a 1 =
ek [epmy = O [m| | ]

LIVE dataliss ELLL L

(7] Pesbiodns Questonnawrs &
& (3 &0l Emplaymant
(& 5Dz Occupabion
& AD3.Occupaban Durakior
@ 3 AL Orecupabsanal Hatar:
o {3 A5.Chomical Appheatior
W (3 ADEProducts Apglied
H & ADT.Apphcation Mathods
9 () ADBProfsctive Equipmmer
(3 a09 Protective Clothing
lj A0 Muxed Peslicsdes
rfl a A11 Mused Praducts
B () 12 Proteckive Equipmer
(3 813 Protective Clothing
(D B34 Licenced Applicatar
= [ A15.Ackivibes.Days
O A16.Coleague Symptanr
3 B0l Residence
l_‘" RO Regilehoe Hahthe
O BOZ Regidence Years
O BOLires
B BOd Proximity —
- ﬂ ROS.Chamicale
ﬂ BO& Patt-Cantrol Treabr
O BOBPest Type
&) BO9.Treated Areas
3 BLO0Product Names
& BilProduct Formalatson
& BLIReturs Tens
B Bripest-control utage
i@ BasProducts Apolied
B B1S . Protective Equipimer
& BitProtective Clathing
B B1r.Chemical Quantity
D Ban.sworage
D Bav.Disposal
@ BI0Proximity
D B1.Othes Pacple
3 ConHobbees ~

H

- boE o .

ii I 3
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Please list the names of the products wsed. 11 you do not keow the product name indicate what %'I E“;?E"qﬂt:mh" =

pests the chemical was usad to control (B.q. ants, rats, graenfly etc.). Please indicate how & A2 Oesuption

rmwech i you spent using the product that week, the product formulation and whether you ) An3.Cecupation Durstinr

had ta mix it yoursalf. i 3 04 Oeoupstionsl Hazart
-1 ADS Chamicsl Replicatiol

rarme of and total time (howrs) using the prodice Mind yourcell B 3 A0A Products Apphod
w0
3

AOT spplicabion Methods
(D a0H Brotective Eouiimes
&) ADY Pratnchee Clathing
12 a1 Mived Pesticides
w0 a1l Miced Producs.

@ () 212.Protectve Equipmer
Q) A13 Frotective Clathing
O a4 Licsneed Apphcater

G AL Activites Days
& AvbCollbagus Symptedr

# 0 B0l Residence
&) BO2 Residence Harths
D BOLResidands Years

Tick the larmulation used 0 BO3Area

w10 B Proximity |—

waw  pellats, #- i DOS.Chamicals

blacks granules  *ME° G BOS Perst-Comtrol Traabr

Preduct or pest name £4 [ | 14 T no yes
! ! - - !

) &

O 2

0 O

0 B

[FLEAs GO awar

[weeo ousTROTER

Ooaoae o
YR R
Ooaa
i s e e s |

Product or pest name ‘““'::" liquid  gas  pewder  gel

A
FLEAS O30 AWAY O O =] # I3 BOD Pest Type

o o | w0 B Treated Ao
' [ S B0 Product Mames
i I %-© B11.Product Formulation
B O & B Raturn Tims
# (G B13.Pest-contrel ursge
A 0l -1 B Products Apglied
5 (0 RIS Protective Equiimed
E O & B2 Protective Clathing
#-10 DaT.Chamicsl Quantity
| i Bi8.Storage

WILD DESTROTER |
O
O
O

o000
oo oo

O

OO0 Q0
s s s
OOooo

i &) B19.Disposal
& B0 Proximity
D B21.0ther Peaple
3 C01.Hobbias o
L]

| LIVE datsbaze | 25a00017K ]
Boet| £ DA | B | Qoo [[Fomem Yeetcdes | Bjresticdes 1| Bassesiin | [BNMI Q0B 500

Please specify other farmulation(s)... |# Foam
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select - em i
“ What tems of personal protective equipment, il any, were you wearing? (tick alf that apgly ) " E“;;T;“q;mi" -
Az i

O nene O fabric or laathar gleves [ fabne apran ar ovirall g mg_.:.:::::np.ﬂmr
i 0 ADS Ooeupstionsl Hazen:

[ face mask [J rubbes apron [ rubber boots - ADS.Chamicsl Asplicasiol
3 a6 Products Apphad

F rubtiber glaves [ dar't knaw [0 other: pleace ecpacify... 3 A7 AppScation Metheds

I |

m Ware your anns and for legs coversd (aither by protective aquipmaent or normal clothing)?

| O arms only O tegs only [ arms and legs [ neither O dor't know

m Huowy did you declde the quantity of chemlicals to usat (tfck all that apphy)

O friends recommendation [l [professionals/sales staff recommendation]
[0 foliewed the label exactly [0 used the labet as a guidance
O preveous exparience O other: please specify...
LIVE database | Z990002PT | Hamison Ford | 0LDL/1980 | ™

1S AODFrotactive Dauipmes
3 A0Y Proteches Clathing
12 a1 Mived Pesticides
# @ Al Miced Products
12 (3 ALY Protechinn Equaimed
Q) A13 Frotective Clathing
&) as Lipshusd Apphicater
0 A5 Activibes Days
10 ALb Colleague Symptor
(D B0l Raidenen
&) B2 Residence Marths
Q) BoEResidence Tears
O Bo3ares
5 BO2 Proximiy
#- i@ DOS.Chamicals
& Bos Fag-Cortral Traatr
i &) BOBPest Troe
- DO Trested Aress
D B30 Praduct Hamses
(&) B11Product Formulakion
& Bad.Raturn Time
W3 B13.Pest-cantral usagn
#- 0 B4 Froducts Applied
#- I DG Protactive Dauidmes
D Bl Protechve Clathing
#- i) BAT.Chemical Gusntity
8 B1E.Storage
i B39 Duspenal
© 20 Froximity
1D BI1.Othes Feaple
@ co Hobkies =

osreo oooLTiE
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Where do you store pest-control chemicals at home? {Hek alf that apply )

] don', store any at home [ garage/shed C] kitchen

O athar cutdaar area [0 ather indaor area

How do you dispose of unwanted pest-control chemicals? {fick alf that appdy )

=l miver dispose af any 1 household rubtech bin O ponar down sink or todet

O ampty into straat/drain O pour angbury in garden E give away

[ enemical disposal site [ other waste disposal site [ other: please spacify...

IF you are aveare of any ol Lhe Tnlk.lwlllg irses of pusl*l:nntrn| chemicals during Lhe week bolore
your wlnpl.urn;- duviloped please tick Lhe relevant statoment{s). (fck af that apply )

=] other ngn=professiondl use n your home or garden (0.9, by fnends, nenghbours etc.)
] ues af patt-contral chamicale within 50m of your hama By 3 neighbaur

(] wse of pest-control chemscats withen 50m of your home by a local authonty

Dieh arvyorme vl in your household develop <imilar sympiomes to you?

0 no ¥ :',-ll'.-j [ o't know
|

LIVE databiasn

| Tos0001m

j Prancides CussEannaIre
® 3 and Employmant
& AN2 . Cecupation
& AD3 Oecupation Duratior
o D Al Ocupational Hararg
[ G A0S, Chermeal Appheation
& 5 ANE.Products Apphed
[ (G ADT.Apphcation Methads
& 3 ADE.Protective Equginnr
G AD% . Pratocies Clabhing
& Al0.Mized Pestcides
[ i A1 Mized Products
& (3 &12.Pratecies Equpmnr
& A13.Pratecties Clathing
3 Ald Licmnied Appheatar
0 AlS Achwdies Dage
O A16. Collesgus Byirgilanr
0 ROL Reudence
2 BDZ.Reudance Mankhd
0 B2 Reudance Years
&) BD3.Area

© BO5.Chemicals

\J- Bi&.Peil-Contrel Treakir

-3 B0E.Pect Type

-3 B0%. Treated Areas
0 B1o.Product Hames

-0 Bl1L.Product Farmulation
& BlI.Retwen Time

-3 B13.Pest-contral usage

-3 B1a.Products Applied

-0 B1S . Protective Equgimer
O Bis.Frovective Clothing

-3 B17.Chamical Guantity
@ b1 Storsge

- B19.Disposal

@ BIO.Frozimity

D Binother People

£ CO1.Hakbiss

1I ’ L3

& B0 Promiemity o
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SECTION C - Hobbies and Leisure

In Section C [ would ke to ask aboul yvour hobbes and lesure activibigs,

Whal hobbies do you have or leisure activities do you underlake?

(CYCLING DEEPSCADIVING RUNNHING

Please indicale any polentially hazardous materials that you came inlo contact wilh lfwugh
hobbies or leisure aclivities in the week belore your symploms developed. {This could be
through your oven hobbies or someone else®s - lor example another member ol your
household ). IF you ansveer 'yes® Lo any maledal please indicate howe ofben you usually come inlo
contact with it and swehether you came into conlact with it morne than useal that week,

! Any use or contact with these materiols? | How mq"'.‘:_'ﬁ:;:‘_:‘;;“"'"‘ Ina Haore than usual?
! Faterial o ¥EE | mEnE cl 1 23 e no - ::::
sobvants = (m] :
disinkectants 0 8|0 | B|(@ |0 |8 |68|B |68
| degroasers B 0O [
seds g O !
cther clesning sgants = O =
alugs or spaxias = [l
I lead or mercury = 0
dusts or fibres = O
painks B | O
sobder E| BB | 8|8 |8|8 BB |8
enging ail [ [ m]
| other (specify) EIN=] -
LIVE datsbiscn | Tosn0a1m

(7] Pestcides Qunstonnairs &)
o O A0Y.Emplnymant
& A02 Decupation
& A02. Sexupation Duratior
B 5 A, Sccupationsl Harsr:
5 (5 ADS, Charmical Appkcabios
& aé Products dpphed
5 & ADT Apphostion Methods
5 A8 Protactivg Exquigner
(& A0%.Protective Clathing
J Ald.Mized Pesticides
L "J Al Mized Products
5 A12 Protactivg Equener
& 413 Protective Clathing
0 Ald Licsnind Bppheater
= J AlS. Achwdies Dage
O A4 Collangus Bymplar
2 (5 RO Retidancs
J BOZ.Reddancs. Mankhs
() BOZ. Ruiicdancs Yanrs
©) B Lren
2 ) B0 Prosienity —
ial ﬂ RBOS. Chesrecals
J Bid.Pel-Cantral Treaakir
- (5 BO& Pagt Type
-3 B0% Treatied Areas
& B10.Froduct Rames
-0 BlL.Product Farmulation
& BlI.Retwen Time
-3 B13.Pest-cortral usage
-3 Bla.Products Applied
sl 'J- Bl1%.Frotectve Equaimer
3 Blé.Frotective Clothing
-3 B17.Chamical Quantity
0 b1, Storsge
-0 B19.Disposal
@ BI9.Frozimity
@ Bi.ther People
) CO1.Hobbies -

1I j L3
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ol [ R D

Wil

:ﬂ Padticdss Qussbannaire =
® (3 401 Emplayment
& 802 .0ecypation
i ADdDccupation Durstior
& Aoa Secupstionsd Hazsn
il AD5.Chemicall Applicatio
& add Froducts Applied
don't gut nat dan’t
| gtarted o (0 AT Appheation Methads

krvom marie | relaled | know B £ ADB.Protactive Ecupmed

O M 0 | || & ADY Protective Clothing

| o ALD.Miged Pasticdss
| 5 I8l =] 0@ A11 Mixed Produds
G A12.Protechve Equipmer
| & AL Protective Chething
\ O Azd Licenhisd Applicater
W G LS. Actvibes Days

b o arh Colleague Symptom
¢ (0 BO1 Eedidence

G BOZ Revidencn Morths
[ ] O bz Residence. Tears
b & DOdAres

] 14 11 ¢ (3 B0 Praximty =

i i BUS.Chemicals

m Please indicate whether you did any of the fofloving activities during the week bofore your
symploms developed. I you ansyver "yes’ to any activily please indicate how your symploms
warn related to the activity,

Haw were symptoms related to

Dane activily in the past 4 weeks® activity?

B

T

Achivity o yeE

a
&

walkihg'rambhing in the coalryside

seroplene fight sbroed

”
O
O

&
O
0

swnrnireng in sea, stream, lake or Avar

0|
O
O
O
&

wisiting & public park

@80
oo

playing gollipstch and pusypanting

&
|
@3

wisiting any othar sports field

-

watiling a farm 5

- W DOLPest-Contral Treaby
m Can you think of any other activity that may have been related to your symploms? w- ) BOB.Feg Type
i G BOD Treated Aress
= [nel D BLb Froduct Hemes
o -0 B11-Product Formulation
(3 B12Return Time
| - BL3 Pest-controd usage
#-0 ba4Products Applied
B 3 BIS.Protechve Egquipmed
& BLE Protectve Chathing
W Ba7.Chamicel Quantity
& BB Storags
W G B19.CHsposal
& B0 Froximity
& Bl Cther Pesple
) o0 Hobbues -

=

O wes: please specify... | |

-

S

[ LIVE detabare 1 Tomooozrzr Hariton Ford 1/en9m0 [T 14/06/2004 - DOOLITILE

& orar ficn P

28 00 JaQ

el [N
W 0 BL1S Protective FI1IJI|1H1|H'=I

m SECTION D - Suspected exposure to pest-control chemicals O BLS Frowective Clothng

& BIT.Ch ' okl
In section D 1 would ke bo ask you aboul any modent = or incidents - of exposure o pest-control * 5 Bi& *{1:::":1 Quanbly
chemecals thal you thenk may have been related to your symploms ard thal we lave NOT already £ ~ -

h & B19.Dispasal
afiscurs yed, & B0 Proximidy

& B2 GOther Praple
#re you aveare ol any incident of exposure bo pest-control chemicals DURING THE WEEK BEFORE & ©01.Hobbees
YTOUR SYMPTOMS DEVELOPED and Lhal wee have nol already discussed? # ) ©02.Harards
[ 1 W0 o3 Ackvilees
O ne = wes B0 S04 Sther Ackreity
! © oot dnedent
B DO Locatian
1 D D05 Achvity
B D0&.dadears
B D07 Venkdatan
D D& Weather
-0 D08 Cortac
® @ Di0Protective Faupmer
This guestion is no longer used, D D11 Protecive Clothing
D D11 Wah
© D13.Products
-0 D4 Formulation
- D15 Pasts

Helr | REw ey

This gquestion is no longer used,

Wivere did the incident happon? £ Fol Sex
B EDY.Reqion
] hamea {indaare) greanhouse/chad #i- i@ Eoa,Crigin
ﬂ EQS.Interviews
O garden/allatmant public area (8.q. park, farest) @ Eob.New Symptoms

D Eor.Symeptoms Warser
) Eon.Eymgtoms Changed
- B9, Symptoms Occaisior
0 E10.Symgtoms Ondet
other: please specity... #-B) E1l.Fucds
D E1.Swress
| | D Ex13.Alcobal
D E14.Ciparenes
D Ub.Cther Smokers

L]

0 00

M fioldarmbamnd ather place of occupation (@.g.work, collge)

|

F ;'..l..l:r :J-g-l.- ;ll..u:

s I:I«I

LIVE databain | ZHOO001FY
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Crsd He W0HGG | Beck Mo Sovs oodi el
E 3 BIS.Prote ¢ E
m Please Indicate what you were doing at the time of the incident and {approximately) how long i 3 e E';"':"::'ﬁ
you were involved in that activity by ticking one box for each statement, B () BA7.Chernical Quanlity
3 B18. Starage
Time spent (howrs) # () B1%.Dispesal
& B0 Prozimity
Statement W -1 i-4 dw Hf A & B21.0ther Pasgln
I was applying the chamicalls) Ol 0 0 ] = : 3 gz*:‘:"d
I was mixzing the chemical{s) A O | a [= B S0 Adiviees
W i .Other Achnby
I was loading the chnmical{s} O 0 O a 2 oot Incdent
# 3 D04 Locaticn
I was washingfrmmntamng contarmmated squipmant 0 O Cl o [#] ® ﬂ DO Activily
= = - D0, Ind
I was handing/washing contaminatad chothang 0 O O (5] = g nn,_u"m::::m"
2 - B a B0& . W'nathar
| was sffectad by fpray-dnft Cl =l Cl (] l = i) DOS.Contac
T ke daihed A et A et i e D D10 Prednctren Equsgime:
il bt el ol = - = L - L D D11 Protactens Clothing
othar (spacify) E] | || 0 0 = @ D12 .Wauh
B D13 Produsts
#-i@ D14 Farmulabon
m Did the incident ocour indoors (e.g. home, |3t|1.|-:mhv|nu.ll.|JI olfice, olher huﬂhlingj or ouldoogrs? D D15.Pets
D F01 Sex
[l msdoors [ outdoors ) ED1.Region
-0 EOa.Origin
& E0S.Interviaws
m Please indicate thae level of ventilation at the Cimee of e incident ., & EVb.Rew Symptams
B E07.Symptoms worsenit
[0 no ventilatan {@.q. doors and windows closed, no axtractor fan) D Eop.Symplams Changed
#-i B09.Symplorms Occaissol
[l some ventilation {a.q. doars or windaws partially epen or extractar fan an) @ E10.Symptoms Onset
T — T S— ¥ atll*uud‘
] fwell ventdated (.0, doors and windows fully open)| © E1igwess
' 28 ) @ E13.08uhol
[] don't know D E14.Cigareies
D L1G.Other Srmokers |
-
1 |
LIVE databince [ To90001P |

Q9

[
What ware the weather conditions at the time of the inciden? (tick alf that apply) i 3 :1:;::::: 5_7,::'::r=|
Thas ) P— ok ; & 3 B17.Chermeal Quantity
tfhur I f aht ra & B12 Starage
M G B1%.Duspasal
& B0 Praximity
& B2Y.Other Praple
& £01 Hablues
G COY.Adivikies
= J Cfd.Other Actrwdy
m Howe did you come inbo contact with the chemical{s)? (fick alf that apply ) I :‘:: ﬁﬂﬂ:f::.::‘l
O swallowing [ breathing in ] contact with sk ! 3 m:::::::
O BOTVertilabon
) DB, Wk s
#- i DD9.Contact
| | = DANProAmctive Fquiprmed
| @ D11 Protective Clatbung

] contact with ayas [] dan't know L] ather: plaase cpacify..

- B2 Wach
m Whal items of personal protective l|.|lt|uipn'||.rr|lJI il any, were Y wearing T [Hick o trat dppd'gr_j D DA Produscts
- D24 Farmulstion
=] none [ fabric or beather gloves ] Fabnc apron or overad - i@ D15 Pact
© FolLSex
[ face mask [ rubbar agron O rubber boots D B0 Region
-0 EOS.Orign
O] rubber gloves [] dan't know O] other: please specify.., B ECs.Interviems
) B0t Mew Symplodd
| | 2 EQF.Symptoms Worsenir
D EoB.Symptoms Changed
i) EDR.Symptoms Oocaisied
& E10.Symptoms Ondet
i@ E11Foods
| D E1i.Streds
B Exd.akehal
@ Exs.Cigarenes
D U15.0ther Smokers

HE—————

m Wrrn your armms and for legs covered (eithoer by protective cguipment or noemal clofbingy?

O aems anly ] legs anly B aemes and logs, [ nwither [ don't know

.

LIVE datsbiscn | Tos0001m
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He
i3

What were the weather conditions at the time of the Incidem T (tick af that appiy)

Huowe did you come inbo contact with the chemical{s)? (fick all that apaly )

O] swallowing [ breathing in ] contact with sk

] contact with ayas [] dan't know L] ather: plasce cpacify...

Whal items of porsonal protective ll.u|uipn'||.rnlJI il any, were Y wearing T [Hick o trat dppd'gr}

Fl none [ fabric or beather gloves ] Fabnc apron or overad

[ face mask [ rubber agson O rubber boots

] rubber gloves [ don't know O] other; please specify...

Wirrne your arms and Sor legs covered (either by protective eoguipment or noemeal clothing )

| O arms anly O legs anly B s .|r||-'1-I||-r_4".- 1 rmther [ don't know

LIVE datsbiscn | Tos0001m

=

HE—————

L) D12 Wath

i EOs.0ngn

i) EDR.Symptoms Oocsitiod

1 i B15S.Protective Equpmer ]

i Bl& Probective Clokhing

1 5 BT Chemizal Quantity

&) B18Storage

1 5 B19 Busgosal

& B20Prozienity

it Praple
& BIY.Other Prapl
&) ©01 Habtues

1) ©02 Hazards
o G COY.Activibing
1 G CO4.0ther Achity

& 01 Ineident

1 5 DO Lacaban
| (G DOS.Activity

0 DOk Indooes

0 DOT Ventilabon

) DOB.Waather

) DO.Contact

@ AR Protective Equiprmsd
D D11 Protective Clatbung

© D12 Praducts
© D4 Farmulstion
D D5 Pasts

© Fol Bex

) E03 Region

0 EoS.Interviews

D EOb New Symplomd

) EOT.Symptoms Worsenir
0 EoB.Symptoms Changed

& E10.Symptoms Ondet
@ E11Foods

D E1i.Streds

B Exiakechal

@ Exs.Cigarenes

D Ln5.0ther Smokers

B
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HE E

After coming Into contact with the chemical(s) approximately how long was it before you
washed your hands or took a shower/bath?

<10 mins 10-2% mins  J0-5% mins 1-4 hours A+ hours don't know
wash hands o El O o o O
shawerfbath O O O O = O
Please name the products involved il known,
DON'T KROW
Whal was the product Tormulation? (fick alf $haet sppdy )
. =] Wqud {aerosol) [ hguid (spray) O g
0 g [ granules/pellets [ dust/powder
M wax hlocks [ smake/gas [ don't know

athar: plaase epacify...
p p

wikval typer of postis) weas ther chemical used to control (fck af ther appiy )

| [ weeds, roots, vegetation 7 mould ar mildow [] woodwarm

O fyng or crawhng insoots [ mice ar rats ] ‘dort know

| O athar: plaase spacify... | |

LIVE databiacn | Tos0001m

HE————]

) B1S.Protective Equnmer ]

) B1E. Protective Clobhing

| ) B1T.Chesmsal Guantilty

&) B1&.Storage

1 ) B19.Disgasal

& 820 Prosienity

B4, Otber Praple
9 !
& o0l Habbies

1 ) £02 Hazards

& co3.Ackivities

1 (5 COd.Other Actoeiy

&) BO1 Incident

1 5 DO Lacatan

& DOS.Adivity

0 DOA Indooe

0 paT Ventilaban

'} DOR Woaather

2 pD9.Contact

2 DANProdmctive Fquiprned
D D11 Protective Clatung

@) D12 Wash

0 D1 Produsts

i @) D14 Farmulstion

D D15 Pats
© FolBes
) E03Region

i) EO4.Orign

B EOS.Interviews

) EOb.Mew Symploimd

) EOr.Symptoms Worsenir
0 Eop.Symptoms Chahged

i) BO9.Symptoms Oocaisiod

&) Er0.Symptoms Ondet

i @) B11 Fouds

B Enisuress

B Exiiscchol

@ Exs.Cigarenes

D U5.Othar Smokers

=T
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ik fiE S Hack. Nt Savg Foedi [
U B1S Protective Equipmer &)

SECTION E - About you &) B1E.Protective Clothing
&) B1T.Charmeal Quantity
& P12 Storage
) B1%.Disgosal

& B8 Prozienity

& B2t Otker Praple

In Section E 1 would hke to ask you her some mformation aboul yoursell,

Whal is your sexT

. & male ] female & ©01 Hoblues
® & £o2 Hazards
This guestion is no longer used, 0 G coxActvities
5 (5 C04.0ther Sctivity
&) D01 Incident
Where do you live? & 3 00 Lacatsan
r - : 7 (& DOS.Activity
] SE England O sw England O & &ngland O DOBIndoors
[ widlands 1 N England [ wales ) D7 Vantlysion
O O 9 -t B3 DB, Weather
[] & Scotland [ central Scatland [0 H Scotland = D09 Contact

5 ) D0 Protective Eauiprns:

2 D11 Protec (=1
m Wieal is your cthnic origin? I 3! m;_u:-“h vm wnig

Sgloot & fype from th it-hard bow, sub-iypes for that L'..r-!,l.lgurv will aopear i the rghd=hand bos, O D13 Products
Sptect & sub-fype. [F the sub-type e otfr, please spcily by typag i the bow provcd, o r:h!-.I.meulmum

. (D) D15 Pete
B whita E britesh D Fol.5ex
) E03Region
O mixed - Es.0ngn
[ irish B Eos.Interviem
[ asian or asian Bratsh ) EOb.Mew Symploimd
@ EOT.Symptoms Worsenit
[] black or black british [ other white ongn, specify... @ EosSymptoms Changed
1#- @) E09.Symptoms Oocaitiod
[ cheese or other | | & Er0.Symptams Ondet
= @ E1lFoods

D Exz.Stress
m Huowe many times have you been interviewed Tor this study Cincludiog this ome)y | @ Exd.scchal

0 Bl Chparaties
D U5.Othar Smokers

LIVE databiacn | To800018% 7

& GPAF / IEH Pe p ¥m 1.6

BRI OO

m Did you visit the GP because of new symptoms occurrng?

U B1S Protective Equipmer a|
) B1E Protective Clothing

1 ) BT Chavrecal Suandity
&) B1&Storage

1 B19.Bisgoanl

20, i
Dridd you wisil your GP because of existing symploms getling worseT :‘-J :H_{;:‘::"r:;llln

(& £01 Hobbins
: ] ne = yes ‘ 3 £02 Hazards

W (3 CO3.Adivibies
| ) CO4.Other Actoeity

0 no [ ves

Howe have your symploms changed since you visiled your GPY

:

acaluai
Aekiby

T

] gone F improved [] same [ woarse ‘ P

3

Andanry
Murdilatan
Wmathr

Cantacd

10 Prodective Equipene:
O D11 Prodective Clittung

st work & a| @ o

2t home = O O O B34 Farmulstion

O D15 Pauts
ot i mmekmnds =) | Cl

o
Qo
&
=

Do did you netice any change in your symptoms (e, do they get belter or woorse ) during any of |
those occasions?

CoooooD
222828

better WOFEE no change

O Fo1.Eex

& E03Region
-0 Eos.0ngn
& EoS.Inberviews
) EObMew Symploimd
@ EOF Symptoms Worseni
0 EoR.Symptoms Chahged
D E08.Symptums Oocaiviod
&) Er0.Symptoms Ondet
= @ E1lFoods

B Enisuress

B Exiiscchol

@ Els.Cigareiies

D L15.Other Smakers

HE————]

m Witwm did ther onsel or weorsening of your symplomes first ocoar?

07/ 06,/ 2004

. M

LIVE databiacn | To800018%
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[t

During Lhe week belore your symptoms daulupud it you come into contact with any foods,
hevaragas or other substances that you are sensitive to (e.q. thooe that glve you 2 runny rose,
hrariuirn,

1 bleationg efe. ) or cause allergic reactions (e.g. those that cawse rash, wheezing e, )
O ne [0 dor't know

[ yes: plaase specify... |I;rntmrbm;r|:lw‘r PERFUME ]

Hawa you suffarad any major stresses durdng the last 4 waeks? (e.q. bereavement, separation,
rmowirg howse, change of job, ileess in someone dose)

|D"“ [#] yes

During an average weok how many units of alcohol do you deink? (1 umit = half & pint of boar or
I gplass of wire or 1 rmeasure of spirits )

|rjnnm =3 [ 8- 14 0Oas-21 [l 22-28 0 29+
On an average day approsimately how many cigarettos do you smoka?
|I:|nnrm [ 1-10 O 1 -20 0 21 - 40 ] %1 -80 [ 1+
Does anyana else in your housahold smoke?
|0 no & yes

[ LIVE datshase | Z550001PK

7] Pratiodes Questbannare =]
® & A01Emplaymaent
&m0 Decupstion
0 an3 Sccupation Duratior
ﬂ' D4 Spsupations] Hazser
& DG Chamicsl heplication
23 A6 Products Apphed
{:} &07 spplication Methods
D) ADR Protective Eguipimes
3 A0Y Proteches Clathing
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APPENDIX 3 PATIENT INFORMATION

INVITATION LETTER

Dear

The practice has agreed to help with a study looking at the possibility that some
patients” symptoms could be related to the use of pesticides. This is a national study
and is funded by the Health and Safety Executive. We would like to invite you to take
part in this study.

Recently a Government committee recommended the development of a scheme that
allows doctors to report cases of ill health that might be caused by pesticides. This study
is trying to find out if such a scheme is possible. The study is led by Dr Madge Vickers,
Head of the Medical Research Council’s General Practice Research Framework
(GPRF). The study has been approved by a Research Ethics Committee.

If you agree to join this study, you will be asked to attend the surgery for an
appointment with the nurse who will complete a questionnaire on a laptop computer by
asking you questions about yourself, your health and any contact you may have had
with pesticides. We would like you to attend even if you are now feeling better.

We have enclosed an information sheet that describes the study in more detail. We
hope that it will answer some of the questions you may have about taking part.
However, if you would like to ask any other questions about the research, please feel
free to get in touch with XXXXXXX at the surgery or Ken Whyte at the Medical
Research Council (GPRF) in London on 020 7670 4858, who will be happy to answer
your questions. If you wish they will take your details and ring you back.

It would be very helpful if you could return the completed reply slip in the stamped
addressed envelope provided even if you do not want to take part in the research. If you
do not want to take part, this would save us troubling you with a reminder or sending
you more letters about the study in the future.

While your help in this project would be greatly appreciated, it is completely voluntary.
If you do not want to take part, it will not affect the care you receive from the surgery in
any way.

Many thanks for your help.
Yours sincerely
Signed by lead GP at the practice

Enc.
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PATIENT INFORMATION SHEET
Invitation

You are being invited to help with a research study looking at the possibility that some patients’
symptoms could be related to the use of pesticides. Before you decide, it is important for you to
understand why the research is being done and what it will involve. Please take time to read the
following information carefully. If you would like further information about the study you can
contact us at the address given at the end of this information sheet or discuss it with the research
nurse at the practice.

What is the purpose of the study?

Pesticides are used widely in all areas of life. Before the Government allows a pesticide to be
sold it must have been through rigorous scientific tests. Also the Government seeks to collect as
much information as possible about any ill effects of pesticides once they are on the market.
Recently a Government committee recommended the development of a scheme that allows
General Practitioners (GPs) to report the cases of incidence of ill health that might be caused by
pesticides. This study will tell us whether such a scheme is possible.

Why have | been chosen?

Patients in practices around the country are being asked to join this study and answer a
questionnaire to see if their symptoms could possibly have occurred after being in contact with
pesticides. It is completely up to you to decide whether or not to take part.

Do | have to take part?

No. The practice nurse at the surgery is contacting a sample of patients who have consulted
their GP to ask if they will help. If you do decide to take part you are still free to withdraw at
any time and you do not have to give a reason. If you do decide not to take part or to withdraw
from the study this will not affect the care you receive from the practice.

What will happen to me if | take part?

You will be asked to come into the practice to see the research nurse. The nurse will tell you
more about the study. You can ask questions if you want. If you still want to take part after this
the nurse will complete a questionnaire on a laptop computer by asking you a number of
questions about you, your symptoms, your health, and any contact you may have had with
pesticides. This visit will take approximately one hour.

What are the possible risks of taking part?

No new medicines or treatments are being tested. We will only be collecting information from
you so there should be no risks from taking part in this research.

Will my taking part in this study be kept confidential?

All information is treated in accordance with the Data Protection Act. Your name, address or
any identifying details will not be included in the questionnaires sent to the researchers. When
the nurse enters your information onto the computer a study number will be used instead of your
name and address. This means that the information is kept anonymous. The researchers may
look at your medical records in the future and assess your health by looking at national records.
For this the researchers will need your name and NHS number and will seek your consent for
this. The practice will then supply this information on a separate secure list.

What will happen to the results of the research study?

The results of the study will be used to decide whether a national system to identify pesticide
related illness should be set up within general practice. It is anticipated that the results of the
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study will be published a year after the conclusion of the research. No person will be able to be
identified within any publication.

Who is funding the research?
The Health and Safety Executive is funding this study.
What if | still want further information?

If you have any problems, concerns or other questions about this study, you should contact Mr
Ken Whyte at the MRC General Practice Research Framework, Stephenson House, 158-160,
North Gower Street, London, NW1 2"°. Telephone 020 7670 4858. Email: NAMED GPRF
STAFF OR RESEARCH NURSE at the surgery.

Thank you for reading this document and if you choose to take part in the study please keep
this information sheet.
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CONSENT FORM

Title of Project: General practitioner based scheme for monitoring pesticide
related illness

Patients Name.........ccooiiii i Study Number......................

NHS NUMDBET ... e i Please initial each box

| confirm that | have read and understood the information sheet.

I confirm that | have had the opportunity to ask questions and discuss the
study with the research nurse.

| have received satisfactory answers to all my questions.

| fully understand the study.

I understand that my participation is voluntary and that | am free to
withdraw at any time, without giving any reason and without the medical
care | receive from the practice being affected in any way.

I understand that any information | give will be passed to the researchers
involved in the project and will be kept completely confidential at all times.

I understand that | will not be identified by name in any report made about
the research.

I consent to the practice nurse examining my medical records in the future,

to find out about my health care and supplying this information to the

research team.

| agree that the researchers may look at my medical records in the future

and assess my health by looking at national records for which they will
use my name and NHS number.

Signed
Participant .........cooviiiiii Date................
Research NUISE.......vvvvv i e Date.....coovvnvennnn.

One copy to co-ordinating centre, middle copy in patient notes and bottom copy to the patients
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APPENDIX 4 LOCATIONS OF THE PARTICIPATING PRACTICES
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APPENDIX 5 GP FOLLOW-UP QUESTIONNAIRE

Department of Epidemiology and
Public Health
1 Praed Street, St Mary’s Campus
Imperlal CO“ege Norfork Place, Paddington, London

] ] W2 1PG, UK

o Tel: +44 (0)20 7594 1802 Fax: +44
(0)20 7594 3196
l.rushton@imperial.ac.uk

Dr Lesley Rushton OBE

Principal Research Fellow
Dear,
Pesticide Related Illness Study

Thank you very much for all your hard work in completing the checklists for the pesticide study. We are
asking all participating GP’s to complete this short feedback questionnaire.

1. Did you generally find completion of the checklist

straightforward/quick [ ] difficult/time consuming U]
2. We are interested in finding out what criteria you used to decide whether a patient had symptoms that
were likely or

possibly related to exposure to pesticides.
a. What were the criteria that you GENERALLY used to decide whether the patient had symptoms that
were

POSSIBLY related to pesticides.

Please tick only one category below

(i) the symptoms or group of symptoms ]
(ii) activity when the symptoms occurred as discussed during the consultation, eg. gardening ]
(iii) combinations of (i) and (ii) ]
(iv) pesticide use was mentioned during the consultation ]
(V) Other PIEASE SPECITY ...evvirieiieice ettt et sa e re e e e e e renre e ]

b. What were the criteria that you GENERALLY used to decide whether the patient had symptoms that
were LIKELY
related to pesticides.

Please tick only one category below

(i) the symptoms or group of symptoms ]
(ii) activity when the symptoms occurred as discussed during the consultation, eg. gardening ]
(iii) combinations of (i) and (ii) ]
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(iv) pesticide use was mentioned during the consultation

(V) Other PIEASE SPECITY ...t

3. Do you have any further comments about the study

Thank you for your co-operation. Please return this questionnaire back to Helen Pedersen on
0207 594 3196.

Thank you once again for participating in the study. We will send you the results in due course.

Yours sincerely
Lesley Rushton
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Health and Safety
Executive

Estimating the prevalence and incidence
of pesticide-related iliness presented to
General Practitioners in Great Britain

The aim of this study was to investigate the nature and extent
of pesticide-related illness presenting to and diagnosed

by General Practitioners (GPs). A screening checklist was
completed by GPs for patients over the age of 18. Patients
were classified as eligible for a detailed interview if: exposure
was specifically mentioned by patients; there were serious
acute symptoms; the patient had newly occurring flu type,
respiratory, gastrointestinal, skin, eye or acute neurological
symptoms and the GP thought that symptoms were not
definitely not related to pesticide exposure.

Checklists were completed for 59320 patients from 43
practices and 1335 interviews were carried out. The

annual prevalence and incidence of iliness reported to

GPs because of concern about pesticide exposure were
0.07% and 0.04% respectively (42 and 24 patients). The
annual prevalence and incidence of consultations where
symptoms were diagnosed by GPs as likely to be related to
pesticide exposure were 0.01% and 0.003% respectively,
with estimates of prevalence and incidence of symptoms
possibly related to pesticide-related symptoms being 2.7%
and 1.64%. Although small these estimates give relatively
large number of consultations annually. Limited information
on actual chemicals and active ingredients of pesticides
restricted the study’s ability to establish a definite causal
relationship between pesticide exposure and symptoms.

There was widespread use of pesticides in the home
environment but unsatisfactory use of product labels and
precautionary measures, and storage and disposal of
pesticides were also poor. Among the patients who were
interviewed, the risk of patients being categorised by their
GP as having symptoms possibly compared to unlikely to be
related to pesticide exposure was associated with home use
of pesticides and also with change of use of several other
chemicals in the home in the week before the consultation.

The amount of data and the effort required to obtain it
suggests that it would not be feasible to use the same
methods more generally in GB for monitoring pesticide
related iliness reported and diagnosed in Primary Care.

This report and the work it describes were funded by

the Health and Safety Executive (HSE). Its contents,
including any opinions and/or conclusions expressed, are
those of the authors alone and do not necessarily reflect
HSE policy.
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