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I ntroduction

Exposures to noise and the simple act of ageing have negative consequences for hearing
sensitivity: both result in loss of hearing. When studies have been conducted to determine the
effect of either ageing or noise exposure on hearing, the primary task has been sort out the
hearing impairment due to each. There are two standards (3,2) that propose methods for
predicting the impact of noise exposure on hearing. Each standard provides reference
databases; ANSI S3.44 included the two databases contained in 1SO 1999 plus one additional .
Just as these standards allow prediction of hearing loss due to ageing and noise exposure, their
equations may also be used in reverse to determine the amount of noise that would be
responsible for an observed, age-corrected hearing loss. These noise levels may then be
compared to observed noise exposures in order to determine the accuracy or error of the
standards. Aswell, this procedure may suggest modifications to the standards= equations may
bein order.

M ethods

Audiometric databases from mining and manufacturing sector companies were analyzed to
determine the preval ence of materials hearing impairment by worker age. These databases
contained date of employment, birth date, hearing thresholds with test dates, as well as some
indication of noise exposure level and the use of hearing protectors. Exposure ranges were as
low as 75 to 80 dBA and as high as 110 dBA. For those workers exposed to greater than 85
dBA, hearing protector usage was ranked from seldom to more than 50% of the time.

In order to have estimates of the prevalence of hearing impairment from each data base as
function of worker age, it was necessary to first Aclean@the data by removing questionable
audiograms. The NIOSH Expert System (4) was used to filter all of the audiogramsin the
databases. Audiograms were removed if the thresholds were not repeatable on subsequent
audiograms, if there were large interaural differences suggesting poorer-ear shadow
audiograms, if the audiogram appeared to be affected by excessive background noise levelsin
the test booth, and for other irregularities.

For each database, prevalence of hearing impairment (binaural average hearing levels for the
1000, 2000, 3000, and 4000-Hz pure-tone average equal to or greater than 25 dB HTL re ANS
S3.6-1996) was calculated for each database as a function of worker age and compared to
prevalence of hearing impairment predicted by the standards due to age alone. Figure 1 shows
such a comparison. By reversing the equations in the standards, the amount of noise that would
be responsible for the magnitude of observed prevalence of hearing impairment in this example
was calculated to be between 98 and 100 dBA (8-hour time weighted average based on a 5-dB
exchange rate).

From the low-noise exposed databases an age-based prevalence of hearing impairment was
established which was compared to the standards. The preval ence values from the other
databases were compared to this as well.
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Results

The results indicate that the standards provide a greater weight to age than to noise and the
differential emphasisis particularly noticeable as the exposure levelsincrease. The results aso
indicate that the standards= assumption that age effects and noise effects are additive is
probably too simplistic. While the data show most hearing loss occurring within the first few
years of employment, the standards provide alinear growth with time. Finaly, the standards do
not accurately predict further accrual of hearing loss once and initial noise-induced hearing loss
has been sustained, as occurs frequently according to the data.
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Figure 1. Percent of miners with NIOSH defined hearing impairment (average of 1000, 2000,
3000, and 4000 Hz => 25 dB) by age - solid line - compared to the percent of the non-
occupationally exposed population having hearing impaired as calculated from SO-1999-
dashed line.
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Preface

This book contains the extended abstracts to the X2001 Conference on Exposure Assessment
in Epidemiology and Practice in Goteborg, Sweden, June 10-13, 2001. The excellent work
performed by the contributing scientists has made this book a first-class, up-to-date, state of
the art review on what is known about exposure assessment today.

The outstanding scientific quality of the extended abstracts was secured through the work of
five international programme committees. The chairmen for the committees were: Chemical,
Patricia Stewart; Ergonomic, Alex Burdorf; Physical, Ulf Bergqvist; Psychosocial, Annika
Harenstam and Biological, Jean-Francois Caillard.

Financial support to the conference and thereby to the publishing of this book was made
possible by contributions from The National Institute for Working Life, Stockholm, Sweden;
The Swedish Council for Working Life and Social Research, Stockholm and Volvo. Without
the excellent skills of the organizing committee - Ulrika Agby (administration and layout),
Ann-Sofie Liljenskog Hill (administration) and Christina Lindstrom Svensson
(administration) - the production of this book would not have been possible.

We want to express our gratitude to the contributing authors, session chairmen and to the
participants who presented papers and contributed in the discussions, for making X2001 an
outstanding meeting.

Goteborg in June 2001
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