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Distribution of urinary hippuric acid concentrations byALDH2 genotype

The American College of Governmental
Industrial Hygienists (ACGIH) have pro-

posed 1 mg/g creatinine of o-cresol as a BEI
for toluene exposure.'9 The BEI is defined as

the concentration of a determinant that is
most likely to be found in specimens collected
from healthy workers exposed to chemicals at
the TLV (toluene TLV = 100 ppm or 377
mg/M3). To compare the ACGIH BEI of
toluene exposure with that of the workers
studied here, 232 urine specimens were

analysed. About 15% of the DD group had an

estimated exposure >100 ppm toluene (377
mg/M3), the same proportion as in the NN
and ND groups. Therefore, it was concluded
that HA concentrations in workers of the
ALDH2 genotype DD exposed to toluene
were lower than those in workers of the NN
and ND genotypes when exposed to a rela-
tively high concentration of toluene.
Furthermore, it is suspected that the workers'
exposure in the DD group might have been
underestimated.

Based upon these results, a new BEI for
each ALDH2 genotype may be necessary.
Development of such specific BEIs for various
genotypes is especially relevant in Japan
because, by law, their urinary HA concentra-
tions must have been determined every six
months. Kawamoto et al estimated that BEIs
for the NN group should be 2 9 g/g creati-
nine, the ND group should be 3-3 g/g creati-
nine, and the DD group should be 1-9 g/g
creatinine from the concept that TLVs of all
the three genotypes are 100 ppm (377
mg/M3).6 Before taking such a step, however,
some problems remain to be solved. The first is
whether the TLV of toluene (now 100 ppm,

377 mg/mi) is suitable for all the three geno-
types. Although we showed that HA forma-
tion from toluene in the DD group was lower
than that in the NN and ND groups, it is
unknown which groups are sensitive to
toluene, slow metabolisers, or fast metabolis-
ers. Ideally TLVs of the three ALDH2 geno-
types should be determined first from
dose-response studies between toluene expo-
sure and subjective and objective symptoms.
Then from the regression lines of personal
exposures and urinary HA concentrations

against the three ALDH2 genotypes that have
been reported by Kawamoto et al,6 the real
BEI of each genotype should be determined
by their respective TLVs. Other points to be
considered are the ethical justification for the
procedure and how to meet the cost of the
genotyping.

We thank Dr Chon Shoaf, Hazardous Pollutant Assessment
Branch, US EPA, for his useful discussion, and are grateful to
Miss Miyuki Shiraishi for her technical assistance. This work
was supported in part by a special grant for occupational
health studies from the Ministry of Labor of Japan.
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Sorahan, Gilthorpe

Table 2 Ranges of the relative risk obtainedfrom simulated cohort studies with various degrees of non-differential misclassification of exposure

RR (actual) RR (apparent) RR (apparent)-RR (actual)

Set* 5th Percentile Median 95th Percentile 5th Percentile Median 95th Percentile 5th Percentile Median 95th Percentile

1 0-97 1-50 2-35 0-90 1-37 2-12 -0-62 -0-13 0-28
2 0-97 1-52 2-37 0-92 1-42 2-30 - 0-46 - 0-09 0-33
3 0-97 1-50 2-33 0-92 1-40 2-13 -0-59 -0-09 0-28
4 0 97 1-50 2-35 0-90 1-38 2-18 -0-59 -0-12 0-27
5 0-97 1-50 2-35 0-85 1-28 1-97 -0-86 -0-20 0-33
6 1-00 1-52 2-35 0-76 1-17 1-80 - 1-10 -0-33 0-29
7 1-00 1-50 2-35 0-90 1-37 2-14 -0-61 -0-12 0-27
8 1-24 1-50 1-81 1-14 1-36 1-64 -0-32 -0-13 0-03
9 1-31 1-50 1-71 1-20 1-36 1-55 -0-26 -0-14 -0-02

*These results refer to the simulations described in table 1.

the ranges of actual and apparent relative risk
(table 2). For example, the three variable
ranges are all narrower for set 9 than for set 7.
This is a consequence of simulations in set 9
having an expectation of 250 disease events in
non-exposed subjects, whereas the corre-
sponding expectation for simulations in set 7
was only 25 events.
More importantly, the results shown in col-

umn 10 (table 1) indicate that an appreciable
percentage of studies with non-differential
misclassification present will produce risk esti-
mates that are larger than if the data were
reclassified correctly. For example, set 1 sum-
marises simulations in which exposed and
non-exposed subjects each had a one in 10
chance of being misclassified; 28% produced
point estimates larger than the corresponding
relative risks if all misclassification were to be
removed. The earlier claims are therefore
incorrect. They were based on a misleading
illustration because both disease outcome and
exposure misclassification were assumed to
operate on a proportionate rather than a ran-
dom basis. Results from sets 7-9 indicate that
for a given study cohort there is a reduced
chance of non-differential misclassification

overestimating relative risk if the disease is
more common.
Some investigators have convinced them-

selves that, so long as exposure data have been
collected blind to any knowledge of disease,
random misclassification of data is not an
issue in studies that show an effect. An earlier
statement of Case et al might be more help-
ful-namely that, "the accuracy of any statis-
tical analysis is limited by the accuracy of the
information upon which it is based".3 (This
note has been concerned solely with the prop-
erties of non-differential misclassification. In
practice, study subjects will rarely have the
same probability of being misclassified and
differential misclassification will often present
the more important exposure assessment
problem.)

1 Rothman KJ. Modem epidemiology. Boston: Little Brown,
1986:88.

2 Checkoway H, Pearce NE, Crawford-Brown DJ. Research
methods in epidemiology. Oxford: Oxford University Press,
1989:80.

3 Case RAM, Hosker ME, McDonald DB, Pearson JT.
Tumours of the urinary bladder in workmen engaged in
the manufacture and use of certain dyestuff intermedi-
ates in the British chemical industry. Br J Ind Med
1954;11:75-105.

Instructions to authors
Three copies of all submissions should be
sent to: The Editor, Occupational and
Environmental Medicine, BMJ Publishing
Group, BMA House, Tavistock Square,
London WC1H 9JR, UK. All authors
should sign the covering letter as evidence
of consent to publication. Papers reporting
results of studies on human subjects must be
accompanied by a statement that the
subjects gave written, informed consent
and by evidence of approval from the
appropriate ethics committee. These papers
should conform to the principles outlined
in the Declaration of Helsinki (BMJ 1964;
ii: 177).

If requested, authors shall produce the
data on which the manuscript is based, for
examination by the Editor.
Authors are asked to submit with

their manuscript the names and
addresses of three people who they
consider would be suitable independent
reviewers. They will not necessarily be
approached to review the paper.
Papers should include a structured

abstract of not more than 300 words,
under headings of Objectives, Methods,
Results, and Conclusions. Please
include up to three keywords or key
terms to assist with indexing.
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NOTICES

Coronary Heart Disease among

European Truck Drivers. The
Netherlands. February 1995.

The Department of Epidemiology and
Public Health, Wageningen Agricultural
University, The Netherlands, is intending
to organise an international workshop on

Coronary Heart Disease among European
Truck Drivers. This workshop will be finan-
cially supported by the Directorate General
Employment, Industrial Relations and
Social Affairs of the European Union. The
aim of the workshop is twofold: firstly, to
identify and discuss possible risk factors for
coronary heart disease relevant to the truck-
drivers; secondly, to plan an international
collaborative study to investigate the extent
and determinants of cardiovascular disease
among truck drivers in Europe. We would
like to know if there is a European scientific
organisation that is familiar with epidemio-
logical studies on cardiovascular disease and
truckers or other relevant professional dri-
vers. We invite you to present information
on this topic. The workshop is planned for
the beginning of February 1995 in The
Netherlands.

For additional information about the
workshop please write to: Ms E S Tan,
MSc, Department of Epidemiology and
Public Health, Agricultural University. of
Wageningen, PO Box 238, 6700 AE
Wageningen, The Netherlands. Telephone:
+31 8370 82002. Telefax: +31 8370
82782. e-mail: Swan Tan@medew.hegl.
wau.nl

Molecular Approaches to Laboratory
Diagnosis. 18-21 February 1995, Ritz-
Carlton Hotel, San Francisco,
California.

This conference is presented by The
International Association of Biological Stan-
dardization (IABS) and The Department of
Laboratory Medicine, University of
California School of Medicine, San
Francisco, which is accredited by the
Accreditation Council for Continuing
Medical Education. This program will meet
the criteria for category 1 credit.

Major topics to be covered include:
* Genetic disorders
* Immunologic disorders
* Cancer/oncogenes
* Microbial infections
* Parasitic infections
* Forensic science
Organising Committee: Drs Michael J
Bishop, Farid F Cehab, Donald E Ganem,
Joe W Gray, Y W Kan, Daniel P Stites,
Girish N Vyas, Fred Brown.

For further information, please write or

call the Office of Continuing Medical
Education, Room MCB-630, University of
California, San Francisco, California
94143-0742. Telephone: (415) 476-4251.

Volunteers in Research and Testing
Conference. 3-5 April 1995. Owens
Park, Manchester.

A non-profit making conference organised
jointly by animal welfare charities, industry,
and the research community, to discuss and
assess the potential benefits and current
limitations of human volunteer studies,
including their possible contribution to the
reduction, refinement, and replacement of
animal experiments.

Sponsors:
Boots Contract Manufacturing, Boots
Pharmaceuticals, Glaxo Research and
Development, Lederle Laboratories,
Procter and Gamble (Health & Beauty
Care) Europe, Royal Society for the
Prevention of Cruelty to Animals, St
Andrew Animal Fund, The Body Shop
International.
Registration fee for three days, inclusive of
meals and accommodation: £200.
Part fees available on request.

Provisional programme:
Session 1 Introduction; legislation;
ethics
General introduction. Declaration of
Helsinki. Introduction to ethics and legisla-
tion. Physicians viewpoint. Regulators view-
point. Consumers viewpoint. Legislators
viewpoint.
Session 2 Trial design and volunteer
recruitment
Selection of volunteers:-criteria, recruit-
ment, "payment", healthy/normal. Special
groups-for example, young, old, mentally
impaired, unconscious. Judging and mea-
suring the usefulness of volunteer studies,
definitions of efficacy, surrogate endpoints.
Volunteers' information requirements.
Risks of human volunteer studies. Poster
presentations.
Session 3 How much can be done in
man?
Introduction to the Three Rs. Cosmetics
testing-marketability and risk assessment.
Agrochemicals. Psychopharmacology. Basic
research. The limit of tolerable stress.
Session 4 Future directions
Non-destructive testing-MRI, PET.
Intelligent analysis of sparse data. The
future of ethics committees. The European
dimension.

For further information contact:
Mrs Bryony Close, Battleborough
Battleborough Lane, Brent
Highbridge, Somerset TA9
Telephone/Fax: 0278 760843.

Croft,
Knoll,
4DS;

From research to prevention: manag-

ing occupational and environmental
health hazards. 20-23 March 1995,
Marina Congress Centre, Helsinki,
Finland.

The Symposium will review the present
status of occupational health and safety
research worldwide, thereby illustrating the
chain of innovation from research to pre-
ventive policies and measures at both the
national and workplace levels. In addition,
the Symposium will assess the strengths and
weaknesses of various research approaches
and methods, highlight good study designs

and give examples of results obtained. Ideas
and proposals for future research and
strengthening of collaborative networks will
be discussed.
The Symposium is organized by the

Finnish Institute of Occupational Health,
which will celebrate its Golden Jubilee in
conjunction with the Symposium. The
Institute was founded in April 1945.
The Symposium will comprise

A plenary lectures by distinguished scien-
tists

A free communications as oral presenta-
tions or

A poster session discussions
A triathlon session.
The Symposium will focus on:

I modem occupational medicine
II safety
III chemical and physical factors in the

work environment
IV psychosocial factors
V musculoskeletal disorders.

For further information contact: From
research to prevention, Finnish Institute of
Occupational Health, Topeliuksenkatu 41 a
A, 5th floor, FIN-00250 Helsinki, Finland.
Telephone: Int. + 358-0-47 471. Fax:
Int. + 358-0-47 548 telex: 121394
occuphealth fi e-mail:msal(occuphealth.fi.

NIVA 1995 Calendar-Advanced courses
and symposia in occupational health
and safety
i Leaders of inter-disciplinary research, 6-

10 February 1995, Charlottenlund,
Denmark

i Individual susceptibility to toxicity
13-17 February 1995, Geilo, Norway

i Physiological responses to work 27-31
March 1995, Oslo, Norway

i Musculoskeletal disorders, 24-28 April
1995, Charlottenlund, Denmark

i Participative approaches to workplace
design, 24-28 April 1995, Mustio,
Finland

i The ethics of occupational health
research, 7-10 May 1995, HeinAvesi,
Finland

i Occupational respiratory hypersensitivi-
ty, 4-8 June 1995, Hdmeenlinna,
Finland

i International quality standards, 5-8 June
1995, Rungsted Kyst, Denmark

i Introduction to occupational epidemiol-
ogy, 14-25 August 1995, Gentofte,
Denmark

i Epidemiologic study design, 14-25
August 1995, Espoo, Finland

i Seamen and fish industry, 5-8
September 1995, Tiirshavn, Faroe
Islands

v Estimation and measurement of air pol-
lutants, 16-19 October 1995,
Stockholm, Sweden

v Safety research, 6-10 November 1995,
Reykjavik, Iceland

* Risk assessment and risk management,
13-17 November 1995, Vedbaek,
Denmark

e The productivity impact of occupational
health and safety; 6 November 1995,
Helsinki, Finland 13 November 1995,
Solna, Sweden; 20 November 1995,
Oslo, Norway; 27 November 1995,
Copenhagen, Denmark
For further information contact: NIVA,

Topeliuksenkatu 41 a A, FIN-00250
Helsinki, Finland. Telephone + 358 0
47471: Fax + 358 0 4747 497.
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