Abstract

We have developed a method for the objective confirmation of
occupational asthma which is suitable for implementation in all
lung function and occupational health departments. It has been
provided free of charge to 351 users worldwide and is
supported by our website www.occupationalasthma.com. The
method is <called Oasys (1) and analyses 2-hourly
measurements of PEF at home and at work. It has an
independently validated sensitivity of 78% and specificity of
92% (2), better than any other independently validated test for
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Introduction

Occupational asthma is the commonest lung disease caused by
current occupational exposures and stops skilled people working
mid-career. The Health and Safety Executive estimate the cost
to the UK economy at £1.1 billion over the next 10 years. About
15% of adult onset asthma is caused by exposures at work.
Affected workers often lose their jobs and livelihood without a
confirmed diagnosis, which is likely to be incorrect in around
45% based on history alone. The diagnosis of occupational
asthma is difficult and previously beyond the resources of most
lung function and occupational health departments. A recent
survey showed that only 15% of departments were able to offer
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Hypothesis

If asthma is due to workplace exposures, lung function must be
measurably worse following workplace exposure

Problems

e Asthmatic reactions may be immediate or delayed for up to
12 hours.

e Spontaneous diurnal variation in asthmatics is superimposed
on any changes related to work.

e Workers with occupational asthma react to non-specific
triggers such as exercise, cold air etc in a similar way to non-
occupational asthmatics.

e More treatment may be taken on work days. Increased
treatment may mask occupational affects.

e An upper RTI may cause more prolonged falls in PEF
simulating occupational asthma

e Not everybody records PEF reliably.

A plot showing a patient with occupational asthma with
an improvement during the working day.

Earliest, Mode and Latest

Earliest, Mode and Latest . L
times of finishing work

times of starting work

Solutions

e More prolonged recordings of serial PEF. Most confounding
factors should be evenly distributed between work and rest
days.

e Specific identification of uRTI and exclusion of this part of the
record.

e Treatment to be kept constant on work and rest days

e Training and supervision of workers in the performance and
reading of PEFs and the use of logging meters.

e Plotting in @ manner which aids expert analysis

In the beginning

As an aid to diagnosis, plots of the maximum, mean and
minimum peak flow were created from these, by hand, using
graph paper.
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Plotting and analysis

It is more difficult to diagnose occupational asthma from the
traditional serial plot of a peak flow, as shown below. Late
reactions, progressive daily deterioration and confoudning
factors are all easily missed and it is not easily possible to see

The graph below of all work and rest readings averaged by the
time of day shows a mild but definite 12 hour delayed reaction.
This improves recognition of such mild and complicated effects.
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Oasys-2 uses a discriminant analysis to score the record
between 1 and 4 using a cutoff of 2.5. Scores above this have a
949% specificity for occupational asthma and a 75% sensitivity
when using independent methods of diagnosis.

Peak flows are "day interpreted"”, so that all exposed readings
are analysed as "work days" and all unexposed as "rest days".
Thus any readings before work are not included in that "work

day".

Grey boxes indiciate the

start and end of a "day". This "rest day" stops before

This screenshot shows the results of an Oasys-2 analysis in the
beta version of the program, which is available for free (the
other screenshots come from out latest version). The score is
1.86 (negative), there are only a small number of rest days, all
days have a good number of readings and there is no obvious
fabrication or rounding.
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Oasys Availability

The basic version of the Oasys program is currently
available free of charge to anyone who requests it. It
should easily be implemented into all lung function
laboratories where occupational asthmatic clinics take
place. It is a quick and easy tool to use and is
constantly being updated and developed to keep up
with new technology available.

Oasys Team
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A combined plot showing the daily mean relative peak flow for all workers making records at a factory. This was used to investigate a major outbreak and look at the effectiveness of cleaning and respiratory protective equipment.
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