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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
A. Asbestos Hazard Identification

No./Title

Asbestos hazard identification

Author/Contributor

Park EK
University of Occupational and Environmental Health, Japan (UOEH)

Bibliographic ID

Introduction
Asian context

Asbestos is still widely used in Asian countries, however, the basic information about
asbestos hazards is lacking in the region. This compendium along with the reference
documents should provide useful information on asbestos to promote better
understanding of its hazard in the region and means for their identification.

Critical appraisal

Unique keywords
Abstract

Objective: This compendium describes the types of asbestos and their
physical and chemical properties, together with their available hazard
information. It is appended by a practical checklist for hazard identification
used commonly in Japan.

Full text
1-A.pdf
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

a. Methodologies related to environmental
monitoring of asbestos

Author/Contributor

Occupational Safety and Health Research Institute, Korea Occupational Safety
and Health Agency (KOSHA), Korea

Bibliographic ID

Introduction
Asian context

Critical appraisal

Unique keywords
Abstract

Full text
1-B-a.pdf

More than 30 different standard methods have been issued by various
governmental agencies and standard organizations to standardize laboratory
analysis results by using the same analytical procedures. Because positive
identification of asbestos requires analysis of the morphology, chemical
composition and crystal structure of fibers due to the attributes of asbestos
minerals, various analytical techniques are used in these standard methods.
Among these analytical techniques, microscopy is the most important tool
used for the detection of fibrous morphology. For the counting analysis of
airborne fibers, microscopic techniques such as phase contrast microscopy
(PCM), transmission electron microscopy (TEM) and scanning electron
microscopy (SEM) are widely used. For the analysis of bulk asbestos such as
asbestos in commercial products and building materials, polarized light
microscopy (PLM), TEM and SEM are generally used. As non-microscopic
techniques, X-ray diffraction (XRD) and differential thermal analysis (DTA)
have also been adopted in several standard methods. Different techniques
have their own strong and weak points and different methods have their own
applications. Therefore care should be taken to select and apply a standard
method. The following present a review of existing standard testing methods
related to asbestos in air or bulk materials for the monitoring of asbestos in
occupational settings.
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

a-1. Determination of airborne fibre number
concentration: A recommended method by phasecontrast optical microscopy (membrane filter method)

Author/Contributor

World Health Organization (WHO)

Bibliographic ID

Introduction
Asian context

Critical appraisal

WHO method is one of the representative PCM-based methods which can be taken into
account as a national standard testing method of airborne asbestos in a work
environment for Asian countries. This PCM-based method is inexpensive, time-efficient
and suitable for the monitoring of airborne asbestos in work environment and its control.
This method does not provide positive confirmation of asbestos fibers. Alternative
differential counting techniques should be used if discrimination is desirable.
Supplementary methods for the differentiation of fiber types are discussed in Annex 2.

Unique keywords
Abstract

Full text
1-B-a-1.pdf

Background: This sampling and analytical method for asbestos in air,
generally called the WHO method, was established and recommended by the
WHO to unify various methodologies for the evaluation of airborne fibers,
including asbestos in the work environment.
Objective: This method measures the airborne concentration of countable
fibers using. Countable fibers are defined as particles with length >5 μm,
width <3 μm and aspect ratio (length: width ratio) >3:1. The collection of
airborne asbestos fibers using calibrated sampling pumps with mixedcellulose ester (MCE) filters and the analysis by PCM are described.
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http://www.who.int/occupational_health/publications/airfibre/en/index.html
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B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

a-2. Asbestos and other fibers by PCM. NMAM
7400

Author/Contributor

National Institute of Occupational Safety and Health (NIOSH)

Bibliographic ID

Manual of Analytical Methods (NMAM) 4th ed. DHHS (NIOSH) Publication Aug 1994

Introduction
Asian context

Critical appraisal

The NIOSH 7400 method is one of the representative PCM-based methods which can
be taken into account as a national standard testing method of airborne asbestos in a
work environment by Asian countries. This PCM-based method is inexpensive, timeefficient and suitable for the monitoring of airborne asbestos in work environment and its
control.
This method specifies the airborne fiber counting process and the result does not provide positive
confirmation of asbestos fibers. Alternate differential counting techniques should be used if
discrimination is desirable. As a supplementary method, Method 7402, which uses TEM, is
provided in the NIOSH Manual of Analytical Methods.

Unique keywords
Abstract

Full text
1-B-a-2.pdf

Background: This document, generally called the NIOSH 7400, is a method
for sampling and analyzing contaminants in workplace air. This method has
been developed by NIOSH and evaluated according to established
experimental protocols and performance criteria.
Objective: This method measures the airborne concentration of countable
fibers using PCM. Countable fibers are defined as particles with length >5 μm
and aspect ratio (length: width ratio) >3:1. The collection of airborne asbestos
fibers using calibrated sampling pumps with mixed-cellulose ester (MCE)
filters and the analysis by PCM are described.
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http://www.cdc.gov/niosh/docs/2003-154/pdfs/7400.pdf
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

a-3. Asbestos in air

Author/Contributor

Occupational Safety and Health Administration (OSHA), US

Bibliographic ID

Introduction
Asian context

Critical appraisal

This PCM-based method is inexpensive, time-efficient and suitable for the monitoring of
airborne asbestos in work environment and its control. This method shows an example
for Asian countries that PCM-based method can be used for the determination of
compliance to national control limit on asbestos work.
OSHA adopted this method for the determination of compliance, although it does not
provide positive confirmation of asbestos fibers. Practical maximum air sample volumes
for specific environments are also suggested in this method.

Unique keywords
Abstract

Full text
1-B-a-3.pdf

Background: This document is a method for sampling and analyzing
contaminants in workplace air. This method was designed and tested for
internal use by OSHA personnel to determine compliance to OSHA
permissible exposure level (PEL).
Objective: This method measures the airborne concentration of countable
fibers using PCM. Countable fibers are defined as particles with length >5 μm
and aspect ratio (length: width ratio) >3:1. The collection of airborne asbestos
fibers using calibrated sampling pumps with mixed-cellulose ester (MCE)
filters and the analysis by PCM are described.
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Chapter
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1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

a-4. Fibres in air: sampling and evaluation of by
phase contrast microscopy (PCM). Asbestos: the
analysts' guide for sampling, analysis and
clearance procedures

Author/Contributor

Health and Safety Executive (HSE), UK

Bibliographic ID

HSE. 2005. p. 45-63. Appendix 1

Introduction
Asian context

Critical appraisal

This method can be used not only for measuring airborne asbestos concentration in the
workplace but also for clearance testing of asbestos abatement sites in the UK. This
method shows an example for Asian countries that the PCM-based method can be used
for the site assessment for reoccupation of asbestos abatement sites, although the US,
EPA adopts the TEM-based method for same purpose in AHERA.
Detailed uncertainty budget of the method is exemplified in this method. Other fibers which are not asbestos
may be included in the count unless differential counting is performed. HSE recommends that discrimination
against non-asbestos fibers should be applied after the initial total count. Several differential counting
techniques of airborne asbestos fibers are well discussed in MDHS 100 by HSE.

Unique keywords
Abstract

Full text
1-B-a-4.pdf

Background: This sampling and analytical method was described for the
measurement of airborne fiber concentrations and recommended by the HSE
in the UK. This method replaced the previously recommended guidance in
MDHS39/4.
Objective: This method measures the airborne concentration of countable
fibers using PCM. Countable fibers are defined as particles with length >5
μm, width <3 μm and aspect ratio (length: width ratio) >3:1. The collection of
airborne asbestos fibers using calibrated sampling pumps with mixedcellulose ester (MCE) filters and the analysis by PCM are described.
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1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

a-5. Guidance note on the membrane filter method
for estimating airborne asbestos fibres

Author/Contributor

National Occupational Health and Safety Commission (NOHSC)

Bibliographic ID

Introduction
Asian context

Critical appraisal

This method can be used not only for measuring airborne asbestos concentration in the workplace but also for
clearance testing of asbestos abatement sites in Australia. This method shows an example for Asian countries
that the PCM-based method can be used for the site assessment for reoccupation of asbestos abatement
sites, although the US. EPA adopts the TEM-based method for same purpose in Asbestos Hazard
Emergency Response Act (AHERA).
Detailed sampling strategies according to the purpose are well discussed in this method. Several technical
processes such as microscope adjustment procedure and calibration are well described in this method. This
method does not provide positive confirmation of asbestos fibers. Alternate differential counting techniques
should be used if discrimination is desirable.

Unique keywords
Abstract

Full text
1-B-a-5.pdf

Background: This sampling and analytical method was issued to
provide laboratories and analysts with a consistent methodology for the
sampling and analysis of airborne asbestos fibers in workplaces by the
NOHSC in Australia.
This method measures the airborne concentration of countable fibers
using PCM. Countable fibers are defined as particles with length >5
μm, width <3 μm and aspect ratio (length: width ratio) >3:1. The
collection of airborne asbestos fibers using calibrated sampling pumps
with mixed-cellulose ester (MCE) filters and the analysis by PCM are
described.
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1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

a-6. Determination of airborne fibrous particles –
Part 1: optical microscopy method and scanning
electron microscopy (SEM) method

Author/Contributor

Japanese Industrial Standard Organization

Bibliographic ID

JIS K 3850-1. 2006

Introduction
Asian context

Critical appraisal

Any Asian countries adopting the area sampling technique as a national sampling
strategy need to refer to the sampling process of this method. In addition, the DS-PCMbased technique is a rapid and inexpensive differential counting method compared to
analytical electron microscopy (AEM)-based techniques.
This method is valuable because both area sampling and DS-PCM-based technique
were detailed.

Unique keywords
Abstract

Full text

Background: This sampling and analytical method for asbestos in air provides
detailed procedure for sampling and analysis of fibrous particles in air using
PCM, dispersion staining PCM (DS-PCM) and SEM.
Objective: This method measures the airborne concentration of countable
fibers using PCM and differential counting techniques are applied using DSPCM or SEM. Countable fibers are defined as particles with length >5 μm,
width <3 μm and aspect ratio (length: width ratio) >3:1.

No available PDF
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

a-7. Asbestos by TEM. NMAM 7402

Author/Contributor

National Institute for Occupational Safety and Health (NIOSH)

Bibliographic ID

Manual of Analytical Methods (NMAM) 4th ed. DHHS (NIOSH) Publication Aug 1994

Introduction
Asian context

Critical appraisal

The NIOSH 7402 method is one of the representative differential counting methods of
airborne asbestos using TEM. However, this TEM-based method is expensive and its
long turnaround restricts availability for monitoring of work control.

This method provides positive confirmation of asbestos fibers in PCM-countable fibers
but should be applied with the PCM method. The accuracy of this method is not covered
in this method.

Unique keywords
Abstract

Full text
1-B-a-7.pdf

Background: This method, generally called NIOSH 7402, provides detailed
procedure for sampling and analyzing fibrous particles in air using TEM. This
method has been developed by NIOSH and evaluated according to
established experimental protocols and performance criteria and generally
applicable to monitoring of workplace exposure to asbestos.
Objective: This method is a supplementary differential counting method of
asbestos and measures the ratio of asbestos to total PCM-countable fibers
using TEM. The collection of airborne asbestos fibers using calibrated
sampling pumps with MCE filters and analysis by TEM are described.
Countable fibers are defined as particles with length >5 μm and aspect ratio
(length: width ratio) >3:1.
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http://www.cdc.gov/niosh/docs/2003-154/pdfs/7402.pdf

28

Factsheet on Asbestos and Asbestos-Related Diseases

Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

a-8. Interim TEM analytical methods

Author/Contributor

Environmental Protection Agency (EPA), US

Bibliographic ID

40CFR Part 763 Appendix A to Subpart E . Fed. Reg. 52(210), 41857-41894. 1987

Introduction
Asian context

Critical appraisal

As a standard testing method for clearance testing of asbestos abatement sites, the US, EPA
applies this TEM-based method. When introducing the TEM-based method as a national standard
testing method, its cost and effectiveness should be taken into account. Although there are some
controversies on using the PCM-based method for clearance testing, many developed countries
did not adopt the TEM-based method like the US.

This method specifies a detailed direct TEM analysis method which is generally applied
in other TEM methods in the US. The analysis results can not be directly compared with
current occupational exposure limits on asbestos.

Unique keywords
Abstract

Full text
1-B-a-8.pdf

Background: This method, generally called the AHERA TEM, provides
detailed procedure for sampling and analyzing asbestos in air using TEM.
This method has been issued by the US. EPA to determine completion of
response actions such as asbestos abatement in school buildings under the
Asbestos Hazard Emergency Response Act (AHERA) in the US.
Objective: For abatement clearance, five or more area air samples inside the
containment are compared with five or more area air samples collected
outside the containment. Countable fibers are defined as particles with length
>0.5 μm, width >0.002 μm and aspect ratio (length: width ratio) >5:1. Detailed
sampling and pretreatment and analysis procedures are specified.
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1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

a-9. Ambient air – determination of asbestos fibres
– direct-transfer TEM method

Author/Contributor

International Organization for Standardization

Bibliographic ID

ISO 10312. 1995

Introduction
Asian context

Critical appraisal

This method is one of the representative direct TEM methods frequently used and its
appendices include specific technical details that are very useful for the introduction of
TEM microscopy for Asian countries. Valuable discussions on the calibration procedure
and determination process of asbestos are well provided in this method.
This method provides a specified and refined technique using TEM that permits
characterization of both fiber size and type. In order to compare the analysis results of
this method directly with current occupational exposure limits on asbestos, analysis
results of PCME fibers should be used.

Unique keywords
Abstract

Full text
No available PDF

Background: This method provides a detailed procedure for sampling and
analyzing asbestos in ambient atmospheres using TEM.
Objective: The method is defined for polycarbonate capillary-pore filters or
cellulose ester (either mixed esters of cellulose or cellulose nitrate) filters
through which a known volume of air has been drawn. The method is suitable
for determining asbestos in both exterior and building atmospheres.
Countable asbestos fibers are defined as asbestos structures with length
>0.5 μm, width >0.002 μm and aspect ratio (length: width ratio) >5:1. PCM
equivalent fibers with length >5 μm, width >0.25 μm and aspect ratio (length:
width ratio) >3:1 are also counted.
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

a-10. Ambient air – determination of asbestos
fibres – indirect-transfer TEM method

Author/Contributor

International Organization for Standardization

Bibliographic ID

ISO 13794. 1999

Introduction
Asian context

Critical appraisal

This method is one of the representative indirect TEM methods frequently used and its
appendices include specific technical details that are very useful for the introduction of
TEM microscopy for Asian countries. Valuable discussions on the calibration procedure
and determination process of asbestos are well provided in this method.
This method provides a specified and refined indirect analysis method using TEM.
Because asbestos bundles can be separated into thinner fibers or bundles, care should
be taken to compare analysis results of this method directly with current occupational
exposure limits on asbestos.

Unique keywords
Abstract

Full text

Background: This method provides a detailed procedure for sampling and
analyzing asbestos in ambient atmospheres using TEM.
Objective: The method is defined for polycarbonate capillary-pore filters or
cellulose ester (either mixed esters of cellulose or cellulose nitrate) filters
through which a known volume of air has been drawn. The method is suitable
for determining asbestos in both exterior and building atmospheres.
Countable asbestos fibers are defined as asbestos structures with length
>0.5 μm, width >0.002 μm and aspect ratio (length: width ratio) >5:1.

No available PDF
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

a-11. Standard practice for sampling and counting
airborne fibers, including asbestos fibers, in the
workplace, by phase contrast microscopy (PCM; with
the option of transmission electron microscopy; TEM)

Author/Contributor

American Society for Testing and Materials (ASTM)

Bibliographic ID

ASTM D7201-06. 2006

Introduction
Asian context

Critical appraisal

Introducing the PCM-based method followed by the TEM-based method for the counting
of PCME fibers is the most widely used technique to determine the concentration of
airborne asbestos in occupational settings. This method gives a good example of the
combination of these two methods.
This method provides specified and detailed procedures for the analysis of airborne
fibers with PCM and TEM that is similar to the NIOSH 7400 and 7402 methods.

Unique keywords
Abstract

Full text
No available PDF

Background: This method, issued by the ASTM, provides a detailed
procedure for determining the concentration of fibers using PCM and
optionally TEM to evaluate particulate material collected on a membrane filter
in the breathing zone of an individual or by area sampling in a specific
location.
Objective: The method is defined for cellulose ester (either mixed esters of
cellulose or cellulose nitrate) filters, housed in a conductive polypropylene
cassette, through which a known volume of air has been drawn. Countable
asbestos fibers are defined as asbestos structures with length >5 μm, width
>0.2 μm and aspect ratio (length: width ratio) >3:1.
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

a-12. Standard test method for airborne asbestos
concentration in ambient and indoor atmospheres as
determined by transmission electron microscopy
direct transfer (TEM)

Author/Contributor

American Society for Testing and Materials (ASTM)

Bibliographic ID

ASTM D6281-09. 2009

Introduction
Asian context

Critical appraisal

This method provides specified technical details on a direct TEM method that will be
valuable for Asian countries.

As most fibers in ambient atmospheres are not asbestos, such fibers need to be identified. Most of the
airborne asbestos fibers in ambient atmospheres have diameters below the resolution limit of optical
microscopy. This test method is based on TEM, which has an adequate resolution to allow detection of small
thin fibers and is capable of unequivocal identification of the majority of individual fibers of asbestos.

Unique keywords
Abstract

Full text

Background: This method, issued by ASTM, provides a detailed procedure
for determining the concentration of airborne asbestos in a wide range of
ambient air situations and for detailed evaluation of any atmosphere in which
asbestos structures are likely to be present.
Objective: The method is defined for cellulose ester (either mixed esters of
cellulose or cellulose nitrate) filters, housed in a conductive polypropylene
cassette, through which a known volume of air has been drawn.

No available PDF
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

a-13. Determination of numerical concentration of
inorganic fibrous particles – SEM method

Author/Contributor

International Standards Organization

Bibliographic ID

ISO 19466. Geneva. 2002

Introduction
Asian context

Critical appraisal

SEM is less positive than TEM in its ability to differentiate between asbestos and nonasbestos fibers. However the SEM-based method is applicable to the discriminatory
counting of airborne fibers at a lower cost than the TEM-based method.

This method provides a specified and refined technique using SEM that permits
characterization of both fiber size and type.

Unique keywords
Abstract

Full text
No available PDF

Background: This method provides detailed procedure for sampling and
analyzing inorganic particles in ambient atmospheres using SEM.
Objective: The method specifies the use of gold-coated, capillary-pore, tracketched membrane filters, through which a known volume of air has been
drawn. Using energy-dispersive X-ray analysis, the method can discriminate
between fibers with compositions consistent with those of the asbestos
varieties (e.g., serpentine and amphibole), gypsum and other inorganic fibers.
Annex C in this method provides a summary of fiber types which can be
measured. Countable fibers are defined as particles with length >5 μm, width
0. 2-3 μm and aspect ratio (length: width ratio) >3:1.
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Chapter
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1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

a-14. Asbestos (bulk) by PLM. NMAM 9002

Author/Contributor

National Institute for Occupational Safety and Health (NIOSH)

Bibliographic ID

Manual of Analytical Methods (NMAM) 4th ed. DHHS (NIOSH) Publication Aug 1994

Introduction
Asian context

Critical appraisal

This PLM procedure provides an economical technique for screening large numbers of
samples. Despite some disadvantages, it is worth considering the PLM-based method
for analyzing asbestos in bulk for Asian countries.

This method is designed for use with NIOSH Methods 7400 (PCM) and 7402 (electron
microscopy/EDS). This method provides a detailed procedure of bulk asbestos analysis
using PLM. Any material which is long, thin, and small enough to be viewed under the
microscope can be considered an interference for asbestos.

Unique keywords
Abstract

Full text
1-B-a-14.pdf

Background: This method describes the collection and analysis of asbestos
bulk materials by PLM techniques including central-stop dispersion
microscopy. This method has been developed by NIOSH and evaluated
according to established experimental protocols and performance criteria.
Objective: This method measures the presence of asbestos and its type and
contents in a positive sample using PLM. Asbestos is identified on the basis
of optical properties and its amount is estimated in relation to the rest of the
bulk sample. The method estimates the asbestos percentage visually as
perceived by the analyst in comparison to standard area projections, photos,
and drawings, or trained experience.
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http://www.cdc.gov/niosh/docs/2003-154/pdfs/9002.pdf
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1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

a-15. Polarized light microscopy (PLM) of asbestos

Author/Contributor

Occupational Safety and Health Administration (OSHA), US

Bibliographic ID

OSHA ID-191

Introduction
Asian context

Critical appraisal

This PLM procedure provides an economical technique for screening large numbers of
samples. Despite some disadvantages, it is worth considering the PLM-based method
for analyzing asbestos in bulk for Asian countries.

This method provides a detailed procedure of bulk asbestos analysis using PLM. Any
material which is long, thin, and small enough to be viewed under the microscope can
be considered an interference for asbestos.

Unique keywords
Abstract

Full text

Background: This method describes the collection and analysis of asbestos
bulk materials by PLM techniques including central-stop dispersion
microscopy. This method was designed and tested for internal use by OSHA
personnel to determine compliance to OSHA PEL.
Objective: This method measures the presence of asbestos and its type and
contents in a positive sample using PLM. Asbestos is identified on the basis
of optical properties and its amount is estimated in relation to the rest of the
bulk sample. Quantitative estimates are given in terms of percentages.

No available PDF
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http://www.osha.gov/dts/sltc/methods/inorganic/id191/id191.html
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

a-16. Method for the determination of asbestos in
bulk building materials

Author/Contributor

Environmental Protection Agency (EPA), US

Bibliographic ID

EPA 600-R-93-116. 1993

Introduction
Asian context

Critical appraisal

The detailed procedures on sample preparation and quality control/quality assurance
operations specified in this method are very valuable

This method is one the most commonly used analysis methods for asbestos in bulk
samples.

Unique keywords
Abstract

Full text
1-B-a-16.pdf

Background: This method describes the analysis of asbestos bulk materials
by PLM. Additional techniques and detailed procedures for sample
preparation are also provided.
Objective: In this method, bulk asbestos is analyzed by stereomicroscopic
examination always followed by PLM analysis. If additional techniques are
needed to positively identify asbestos, accurately quantify the quantity of
asbestos in the sample or perform quality assurance activities, XRD, (Ed- this
acronym has already been defined above) analytical electron microscopy
(AEM) or gravimetric method is applied.
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

a-17. Asbestos in bulk materials: sampling and
identification by polarized light microscopy (PLM)

Author/Contributor

Health and Safety Executive (HSE), UK

Bibliographic ID

Asbestos: The analysts' guide for sampling, analysis and clearance procedures. HSE. 2005. p. 65
-84.

Introduction
Asian context

Critical appraisal

This PLM procedure provides an economical technique for screening large numbers of
samples. Despite some disadvantages, it is worth considering the PLM-based method
for analyzing asbestos in bulk for Asian countries. The colored micrographs of the HSE
reference samples in this method are also useful.
This method is designed for use with the sampling procedures described in Chapters 3 and 4 of
the HSE guidance book on asbestos analysts. This method provides a detailed procedure of bulk
asbestos analysis using PLM. Any material which is long, thin, and small enough to be viewed
under the microscope can be considered an interference for asbestos.

Unique keywords
Abstract

Background: This method describes the collection and analysis of asbestos
bulk materials by PLM techniques including central-stop dispersion
microscopy.
Objective: This method identifies asbestos in a bulk sample using PLM.
Asbestos is identified on the basis of optical properties. This method does not
provide quantitative estimation of asbestos in samples.

Full text
1-B-a-17.pdf
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References

http://www.hse.gov.uk/pubns/books/hsg248.htm
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

a-18. Method for the qualitative identification of
asbestos in bulk samples.

Author/Contributor

Standards Australia International

Bibliographic ID

AS4964-2004. Standards Australia International. 2004

Introduction
Asian context

Critical appraisal

This PLM procedure provides an economical technique for screening large numbers of
samples. Despite some disadvantages, it is worth considering the PLM-based method
for analyzing asbestos in bulk for Asian countries. The guidelines and strategies for
sampling and the flowchart for bulk asbestos identification in the appendix are also very
informative.
This method provides a detailed procedure of bulk asbestos analysis using PLM. This
method also provides detailed preparation procedures for soil samples. The introduction
of trace analysis for the negative samples is distinctive.

Unique keywords
Abstract

Background: This method describes the collection and analysis of asbestos
bulk materials by PLM techniques including central-stop dispersion
microscopy.
Objective: This method identifies asbestos in a bulk sample using PLM.
Asbestos is identified on the basis of optical properties. This method does not
provide quantitative estimation of asbestos in samples.

Full text
No available PDF
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

a-19. Asbestos, chrysotile by XRD. NMAM 9000

Author/Contributor

National Institute for Occupational Safety and Health (NIOSH)

Bibliographic ID

Manual of Analytical Methods (NMAM) 4th ed. DHHS (NIOSH) Publication Aug 1994

Introduction
Asian context

Critical appraisal

This method is useful because the analysis results are close to the weight percentages.
However, the high cost and complicated sample preparation and analysis process of
this method should be taken into account for its availability

The XRD-based method should be applied in conjunction with another microscopic
technique such as PLM and TEM because asbestiform and non-asbestiform minerals
are not differentiated using the XRD technique.

Unique keywords
Abstract

Full text
1-B-a-19.pdf

Background: This method describes the analysis of chrysotile in bulk
materials by XRD techniques. This method has been developed by NIOSH
and evaluated according to established experimental protocols and
performance criteria.
Objective: This method measures the weight percentages of chrysotile
asbestos in a positive sample using XRD. The response of an unknown
sample is compared to a calibration curve of standard chrysotile and the
weight percentages are calculated. The working range of this method is from
1% to 100%.
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http://www.cdc.gov/niosh/docs/2003-154/pdfs/9000.pdf
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

a-20. Determination of asbestos in building
material products

Author/Contributor

Japan Standard Association

Bibliographic ID

JIS A 1481. Akasaka. 2008

Introduction
Asian context

Critical appraisal

This method is useful because the analysis results are close to the weight percentages.
However, the high cost and complicated sample preparation and analysis process of
this method should be taken into account for its availability.

The advantage of this XRD-based method is that its quantitative analysis results are
close to the weight percentages of asbestos. However there is controversy on the
availability of this method associated with low content samples nearby 0.1%.

Unique keywords
Abstract

Full text
No available PDF

Background: This method describes the analysis of asbestos in bulk
materials by XRD techniques coupled with dispersion staining PCM (DSPCM).
Objective: The building material products to be measured with this method
are fire proofing protecting coverings, interior finishing materials, floor tiles,
exterior materials, roofing materials, chimney materials, heat insulating
materials, textile goods, sealing compounds and expansion joints. This
standard is mainly applied to materials with an asbestos content less than 5%
in mass.
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

b. Work practices for preventing asbestos
exposure

Author/Contributor

Occupational Safety and Health Research Institute, Korea Occupational Safety
and Health Agency (KOSHA), Korea

Bibliographic ID

Introduction
Asian context

Critical appraisal

Unique keywords
Abstract

Full text
1-B-b.pdf

Work practices are ways of structuring things that must be done, or ways in
which something is done. Several agencies have issued work practices for
preventing asbestos exposure but only a few documents dealing with safe
work practice for asbestos in general industries are available.
In 1984, the International Labor Office (ILO) issued an ILO code of practice,
which provides recommendations and safe work practices for asbestos. The
practices detailed in this document are appropriate actions to be taken by
Asian developing countries for preventing asbestos exposure. In addition, the
regulations and guidelines of the US, the UK and Canada on asbestos are
reviewed in this document. The detailed recommendations and requirements
of the regulations and guidelines reviewed in this document should be read in
the context of local conditions, the scale of operation involved and the
technical possibilities of Asian countries.
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

b-1. Safety in the use of asbestos: an ILO code of
practice

Author/Contributor

International Labor Office (ILO)

Bibliographic ID

1984 (please refer to file 2-C-4)

Introduction
Asian context

Critical appraisal

Local circumstances and technical possibilities determine how practicable it is to follow
its provisions. Furthermore, these provisions should be read in the context of local
conditions, the scale of operation involved and technical possibilities. The detailed
practices of this document are valuable for Asian developing countries.
This document presents specified recommendations and work practices for asbestos through all industries.
This document also includes the principles of the membrane filter method for determining airborne asbestos
fiber concentrations by light microscopy, the principles of gravimetric methods for measuring airborne dust
containing asbestos at the workplace, and recommendations concerning medical examinations.

Unique keywords
Abstract

Full text
1-B-b-1.pdf

Background: The practical recommendations of this code of practice are
intended for the use of all those, in both the public and private sectors, who
have responsibility for safety in the use of asbestos. The code has been
drawn up with the objective of providing guidance to those who may be
engaged in the framing of provisions of this kind and, in particular,
governmental or other public authorities, committees or management in
related enterprises.
Objective: The ILO code of practice on safety in the use of asbestos
incorporates recommendations regarding the following topics: the general
duties, exposure limits, workplace monitoring, general preventive methods,
personal protection, cleaning of premises, transport and storage, disposal of
asbestos waste, supervision of the health of workers, information, labeling,
education and training, control of asbestos exposure and specific activities.
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http://www.ilo.org/wcmsp5/groups/public/---ed_protect/---protrav/--safework/documents/normativeinstrument/wcms_107843.pdf
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

b-2. Asbestos, 29 CFR 1910.1001

Author/Contributor

Occupational Safety and Health Administration (OSHA), US

Bibliographic ID

Introduction
Asian context

Critical appraisal

This regulation provides not only OSHA’s regulatory requirements but also detailed work
practices which can be a common factor for safe work practices in general industries.
However, the provisions in this regulation should be read in the context of local
conditions, the scale of operation involved and technical possibilities.
OSHA’s reference sampling and analytical methods, medical questionnaires, interpretation and classification
of chest roentgenograms, work practices and engineering controls for automotive brake and clutch inspection,
disassembly, repair and assembly, substance technical information for asbestos, medical surveillance
guidelines for asbestos smoking cessation program, and information for asbestos are also provided in the
appendix.

Unique keywords
Abstract

Full text

Background: This mandatory regulation of the US, OSHA specifies the
regulatory requirements and work practices that must be implemented by the
employer in general industries.
Objective: Regulatory requirements such as permissible exposure limit,
exposure monitoring, respiratory protection, hygiene facilities and practices,
communication of hazards to employees, medical surveillance, and
recordkeeping are detailed to reduce employees' asbestos exposure below
the PEL in general industries.

No available PDF
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http://www.osha.gov/pls/oshaweb/owadisp.show_document?
p_table=STANDARDS&p_id=9995
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

b-3. Asbestos, 29 CFR 1926.1101

Author/Contributor

Occupational Safety and Health Administration (OSHA), US

Bibliographic ID

Introduction
Asian context

Critical appraisal

This regulation provides not only OSHA’s regulatory requirements but also detailed work
practices which can be a common factor for safe work practices in construction
industries. However, the provisions in this regulation should be read in the context of
local conditions, the scale of operation involved and technical possibilities.
OSHA classifies asbestos-containing materials into 4 categories according to their friability and regulates
friable materials more strictly. OSHA’s mandatory and non-mandatory technical information such as reference
sampling and analytical methods, medical questionnaires, interpretation and classification of chest
roentgenograms, work practices and engineering controls for Class I asbestos operations are also provided in
the appendix.

Unique keywords
Abstract

Full text

Background: This mandatory regulation of the US, OSHA specifies the
regulatory requirements and work practices that must be implemented by the
employer in construction industries.
Objective: Regulatory requirements and work procedures of asbestos
abatement sites such as permissible exposure limit, exposure monitoring,
personal protective equipments, and decontamination facilities are detailed to
reduce employees' asbestos exposure below the PEL in construction
industries.

No available PDF
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http://www.osha.gov/pls/oshaweb/owadisp.show_document?
p_table=STANDARDS&p_id=10862
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

b-4. Asbestos, 29 CFR 1915.1001

Author/Contributor

Occupational Safety and Health Administration (OSHA), US

Bibliographic ID

Introduction
Asian context

Critical appraisal

This regulation provides not only OSHA’s regulatory requirements but also detailed work
practices which can be a common factor for safe work practices in shipyard industries.
However, the provisions in this regulation should be read in the context of local
conditions, the scale of operation involved and technical possibilities.
OSHA’s mandatory and non-mandatory technical information such as reference
sampling and analytical methods, medical questionnaires, interpretation and
classification of chest roentgenograms, work practices and engineering controls for
Class I asbestos operations are also provided in the appendix.

Unique keywords
Abstract

Full text

Background: This mandatory regulation of the US, OSHA specifies the
regulatory requirements and work practices that must be implemented by the
employer in shipyard industries.
Objective: Regulatory requirements and work procedures of asbestos
abatement sites such as permissible exposure limit, exposure monitoring,
and personal protective equipments are detailed to reduce employees'
asbestos exposure below the PEL in shipyard industries.

No available PDF
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http://www.osha.gov/pls/oshaweb/owasrch.search_form?
p_doc_type=STANDARDS&p_toc_level=1&p_keyvalue=1915
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

b-5. Guidance for controlling asbestos-containing
materials in buildings

Author/Contributor

Environmental Protection Agency (EPA), US

Bibliographic ID

EPA 560/5-85-024. 1985

Introduction
Asian context

Critical appraisal

Controlling asbestos in buildings is important because most asbestos has been used in
building materials. This manual provides detailed information about the maintenance of
asbestos in buildings.

This document is one of the most well organized manuals for the management of
asbestos in buildings.

Unique keywords
Abstract

Full text
No available PDF

Background: This manual, issued by the US, EPA is a building owners’
guidance to understand the technical issues, determine if asbestos is present
in a building, plan a control program, and choose the course of further action
if necessary.
Objective: This manual covers the steps that a building owner should take to
control asbestos. This manual details determining if asbestos-containing
material is present in buildings, establishing a special operations and
maintenance program, asbestos control beyond special operations and
maintenance, abatement methods and conducting abatement projects.
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

b-6. How to manage asbestos in school buildings:
The AHERA designated person's self study guide

Author/Contributor

Environmental Protection Agency (EPA), US

Bibliographic ID

EPA 910-B-96-001. 1996

Introduction
Asian context

Critical appraisal

Although this manual is for the management of asbestos in schools in the US, its
general management process and requirement can be expanded and applied to the
management of public buildings.

This document is one of the most well organized manuals for the management of
asbestos in schools. Sometimes more strict regulations are required for children who
are more vulnerable to asbestos.

Unique keywords
Abstract

Full text
1-B-b-6.pdf

Background: This document is for persons recently appointed to the position
of AHERA-designated person, as well as persons who have held the position
for some time. EPA requires schools to appoint an asbestos manager, called
the “Asbestos Hazard Emergency Response Act (AHERA)-Designated
Person”.
Objective: This manual covers an introduction to asbestos, asbestos health
risks, requirements of local education agencies, AHERA inspection,
management plan, re-inspections and periodic surveillance, operation and
management program, training and accreditation, recordkeeping and related
regulations in the US.
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http://www.epa.gov/region2/ahera/e23.pdf
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

b-7. Asbestos essentials

Author/Contributor

Health and Safety Executive (HSE), UK

Bibliographic ID

Introduction
Asian context

Critical appraisal

This document provides safe work practices for the operation and management of
asbestos-containing buildings and facilities.

This document is one of the most well organized safe work practices for asbestos work
but does not cover work activities involving work in general industries and work with
friable asbestos-containing materials, which are classified as the licensed works and are
more strictly regulated in the UK.

Unique keywords
Abstract

Full text
No available PDF

Background: This document is a task manual for buildings, maintenance and
allied trades on non-licensed asbestos work by the Control of Asbestos
Regulations 2006 in the UK.
Objective: A manual with guidance and an extensive list of task sheets are
provided for all workers (employers, employees and self-employed) who may
come into contact with asbestos, such as electricians, builders, plumbers,
carpenters and other trades. The 38-specific task sheets cover most aspects
of potentially hazardous work on, or near, asbestos materials including
drilling, removing, repairing, painting, enclosing and cleaning. Broader issues
relating to uncovering or damaging asbestos, the required training,
vacuuming, damp wetting, decontamination, personal protective equipments
and disposal are covered by general advice given in stage-by-stage method
sheets.

69

Factsheet on Asbestos and Asbestos-Related Diseases

Annotation
Fact 1

Annotation is not provided for this factsheet.

Fact 2

Fact 3

Fact 4

Fact 5

References

http://www.hse.gov.uk/asbestos/essentials/index.htm
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

b-8. A comprehensive guide to managing asbestos
in premises

Author/Contributor

Health and Safety Executive (HSE), UK

Bibliographic ID

Introduction
Asian context

Critical appraisal

This document provides safe work practices for the operation and management of
asbestos-containing buildings and facilities for Asian countries.

This document does not cover work activities involving work in general industries.

Unique keywords
Abstract

Full text
1-B-b-8.pdf

Background: This guidance issued by the UK, HSE is for those who have a
duty to manage the risks from asbestos-containing materials in premises.
HSE mentions that following this guidance is not compulsory but will normally
be sufficient to comply with the law in the UK.
Objective: This guidance covers how to prevent, or, where this is not
reasonably practicable, minimize, exposure to this group of workers and other
employees by managing the asbestos-containing materials. This guidance
also includes appendices on surveying to find asbestos in buildings, how to
assess the risks from the asbestos, the options available for the management
of the asbestos-containing materials present, deciding which management
option is appropriate and assessing information of selecting surveyors,
consultants and licensed asbestos removal contractors. Real examples of
approaches to the management of asbestos-containing program are also
provided.
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http://www.hse.gov.uk/pubns/books/hsg227.htm
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

b-9. Safe work practices for handling asbestos

Author/Contributor

WorkSafe BC

Bibliographic ID

Introduction
Asian context

Critical appraisal

This document provides safe work practices for the operation and management of
asbestos-containing buildings and facilities for Asian countries.

This document is one of the most well organized safe work practices for asbestos work
but does not cover work activities in general industries.

Unique keywords
Abstract

Full text
1-B-b-9.pdf

Background: This document provides safe work practices for handing
asbestos and is issued by WorkSafeBC, which is dedicated to promoting
workplace health and safety for the workers and employers of British
Columbia.
Objective: This manual provides general information that employers can use
to develop their own site-specific procedures. The manual covers safe
employer’s responsibilities, safe work procedures, personal protective
equipment and emergencies and incidents for handling of asbestos in
buildings and facilities.
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http://www.worksafebc.
com/publications/health_and_safety/by_topic/assets/pdf/asbestos.pdf
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

b-10. Safe work practices for asbestos laboratories

Author/Contributor

WorkSafe BC

Bibliographic ID

Introduction
Asian context

Critical appraisal

The increasing demand for asbestos analysis can produce many asbestos analysts and
surveyors who are also asbestos workers and who need to be taken care of. For Asian
countries facing an increase in laboratory asbestos testing due to the strengthening of
regulations on asbestos, this document shows good examples of safe work practices on
asbestos laboratories.
This document provides well organized safe work practices for asbestos laboratories
that should be applied by occupational health and safety regulation of British Columbia.

Unique keywords
Abstract

Background: This manual is intended for asbestos laboratories and laboratory
analysts, including field analysts, who examine building products, other
materials (brake pads, clutch pads, furniture, etc.), and air samples for the
presence of asbestos and is issued by WorkSafeBC, which is dedicated to
promoting workplace health and safety for the workers and employers of
British Columbia.

Full text

Objective: This manual provides general health and safety requirements and
detailed procedures for safe laboratories, including identifying and assessing
hazards, exposure control plans, personal protective equipment, emergency
preparedness and waste disposal. An occupational health and safety
regulation checklist for asbestos laboratories is also provided.

1-B-b-10.pdf
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http://www.worksafebc.
com/publications/health_and_safety/by_topic/assets/pdf/asbestos_labs.pdf
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
B. Asbestos Exposure Assessment and Control in Occupational Settings

No./Title

c. Asbestos exposure levels of various situations
and conditions

Author/Contributor

Occupational Safety and Health Research Institute, Korea Occupational Safety
and Health Agency (KOSHA), Korea

Bibliographic ID

Introduction
Asian context

Critical appraisal

Unique keywords
Abstract

Full text
1-B-c.pdf

Asbestos has been used widely in various industries because of its useful
physical and chemical properties such as high flexibility, durability of abrasion
and heat resistance. The published literature contains numerous data sets on
airborne asbestos concentrations in various occupational settings. In 2007,
Williams et al reviewed the published and selected unpublished literature on
historical asbestos exposure among skilled craftsmen in various non-shipyard
and shipyard settings. In this document, 24 published studies, including
recent ones not covered by Williams et al, on asbestos exposure
concentration are reviewed and exposure levels commonly encountered in
variable situations and conditions in occupational settings are presented
according to the industries and worker tasks in the format of tables. In spite of
limited detailed information associated with the data sets, data mining
through this document and Williams’s work shall provide information about
asbestos exposure levels of various situations and conditions in occupational
settings.
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
C. Epidemiology of ARDs

No./Title

1. Towards elimination of asbestos-related
diseases: a theoretical basis for international
cooperation

Author/Contributor

Takahashi K, Kang S

Bibliographic ID

Saf Health Work 2010 Dec;1:103-6

Introduction
Asian context

International collaboration in combination with a transfer of core preventive technologies
available in developed countries is an effective strategy to eliminate and prepare for
asbestos-related diseases in countries which lack the relevant technologies.

Critical appraisal

Unique keywords

Elimination, international cooperation

Abstract

We develop a theoretical framework for international cooperation that can be
used for the elimination of asbestos-related diseases (ARDs). The framework
is based on the similarities in the temporal patterns of asbestos use and
occurrence of ARDs in diverse countries. The status of each nation can be
characterized by observing asbestos use and ARD frequency therein using a
time window. Countries that supply technology for prevention of ARDs can be
classified as donors and countries that receive these technologies as
recipients. We suggest identification of three levels of core preventative
technologies. Development of a common platform to gather and manage core
preventative technologies will combine the strengths of donor countries and
the needs of recipient countries.

Full text
1-C-1.pdf
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Fact 1

Classification of countries based on the state of asbestos use and prevalence of
asbestos-related diseases (ARDs) is an important first step to identify roles in
transferring technologies to eliminate ARDs.

Fact 2

Technologies for primary prevention are air sampling and identification and counting
asbestos fibers in the work environment.

Fact 3

Technologies for secondary prevention include clinical diagnostic skills of ARDs (e.g.,
radiography and pathology) and follow-up schemes for individuals exposed to
asbestos

Fact 4

Technologies for tertiary prevention include effective treatment of ARDs, in particular,
the development of new treatment modalities for mesothelioma, and the introduction
of equitable compensation schemes.

Fact 5

The most effective means to eliminate ARDs is to discontinue the use of asbestos,
but national processes often require gradual transition.

References
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
C. Epidemiology of ARDs

No./Title

2. The global burden of diseases due to
occupational carcinogens

Author/Contributor

Driscoll T, Nelson DI, Steenland K

Bibliographic ID

Am J Ind Med 2005 Dec;48(6):419-31

Introduction
Asian context

Mortality and morbidity from malignant mesothelioma is not well characterized in Asian
countries despite the recent massive increase in asbestos use in Asian countries.
.

Critical appraisal

Authored by an international group of known researchers in the field. The estimated
annual mesothelioma deaths reported in this paper is endorsed by the WHO. Often
cited as a global reference.

Unique keywords

Disability-adjusted life year, mesothelioma

Abstract

Background: The worldwide mortality and morbidity from lung cancer,
leukemia, and malignant mesothelioma arising from occupational exposure to
carcinogens are described. Cases reported in the year 2000 that resulted
from relevant past and current exposures are assessed.
Methods: The proportions of workers exposed to the carcinogens of interest,
and their levels of exposure, were estimated using workforce data and the
CAREX (CARcinogen EXposure) database. These were combined with
relative risk measures (for lung cancer and leukemia) or absolute risk
measures (for malignant mesothelioma) to develop estimates of deaths,
disability-adjusted life years (DALYs) and attributable fraction (for lung cancer
and leukemia).
Results: There were an estimated 152,000 deaths (lung cancer: 102,000;
leukemia: 7,000; and malignant mesothelioma: 43,000) and nearly 1.6 million
DALYS (lung cancer: 969,000; leukemia: 101,000; and malignant
mesothelioma: 564,000) due to exposure to occupational carcinogens.
Conclusions: Occupational carcinogens are an important cause of death and
disability worldwide.

Full text
1-C-2.pdf
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Fact 1

The annual deaths of malignant mesothelioma in the world is estimated at 43,000.

Fact 2

Deaths due to malignant mesothelioma occur predominately among older persons up
to 79 years.

Fact 3

The disability-adjusted life years (DALYs) due to malignant mesothelioma in the world
was estimated to be 564,000 DALY.

Fact 4

Fact 5

References
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
C. Epidemiology of ARDs

No./Title

3. The European mesothelioma epidemic

Author/Contributor

Peto J, Decarli A, La Vecchia C, Levi F, Negri E

Bibliographic ID

Br J Cancer 1999 Feb;79(3-4):666-72

Introduction
Asian context

An epidemic of malignant mesothelioma has been well documented in a number of European countries. This
situation is in clear contrast with Asian countries as only a few of them have reported such epidemic. This
could be due to the fact that Asian countries have not yet reached the latency time or lack the technologies to
identify mesothelioma or a combination of the above. Many Asian countries are increasing asbestos use and
need to prepare for a potential epidemic.

Critical appraisal

Authored by Julian Peto et al. This paper is one of the first of its kind and referenced
widely in the context of predicting the future burden of malignant mesothelioma.

Unique keywords

Epidemic, mesothelioma, disease burden

Abstract

Summary: Projections for the period 1995-2029 suggested that the number of
men dying from mesothelioma is Western Europe each year will almost
double over the next 20 years, from 5,000 in 1998 to about 9,000 around
2018, and then decline, with a total of about a quarter of a million deaths over
the next 35 years. The highest risk will be suffered by men born around 1945
-1950, of which about 1 in 150 will die of mesothelioma. Asbestos use in
Western Europe remained high until 1980, and substantial quantities are still
used in several European countries. These projections are based on the fit of
a simple age and birth cohort model to male pleural cancer mortality from
1970 to 1989 for six countries (Britain, France, Germany, Italy, The
Netherlands and Switzerland) which together account for three-quarters of
the population of the Western Europe. The model was tested by comparing
observed and predicted numbers of deaths for the period 1990-94. The ratio
of mesothelioma to recorded pleural cancer morality has been 1.6:1 in Britain
but was assumed to be 1:1 in other countries.

Full text
1-C-3.pdf
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Annotation
Fact 1

In six Western European countries (Britain, France, Germany, Italy, Netherlands,
Switzerland), the total number of deaths due to malignant mesothelioma among
males from 1995-2029 is predicted to be 190,200.

Fact 2

In the six Western European countries, the total number of deaths due to malignant
mesothelioma among males is predicted to peak in 2015-2019.

Fact 3

The extraordinarily high mesothelioma incidence throughout Western Europe in men
born around 1945-1950 reflects the extent of asbestos use in the 1960s and 1970s at
the beginning of their working lives.

Fact 4

The number of male mesothelioma deaths in the whole of Western Europe is likely to
be about 250,000 over the next 30-35 years.

Fact 5

Based on the authors’ analysis of mesothelioma data, the authors discussed that the
number of lung cancers caused by asbestos is unlikely to exceed the number of
mesothelioma and may be substantially less.
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4. The expected burden of mesothelioma mortality
in Great Britain from 2002 to 2050

Author/Contributor

Hodgson JY, McElvenny DM, Darnton AJ, Price MJ, Peto J

Bibliographic ID

Br J Cancer 2005 Feb;92(3):587-93

Introduction
Asian context

Since the study for Great Britain published in 1995, malignant mesothelioma deaths
continue to increase and is predicted to increase further up to 2011-2015.

Critical appraisal

Authored by Hodgson JT et al of UK (Peto J is last author).An update of the landmark
study by Peto J in 1995.

Unique keywords

Prediction, mesothelioma

Abstract

The British mesothelioma register contains all deaths from 1968 to 2001
where mesothelioma was mentioned on the death certificate. These data
were used to predict the future burden of mesothelioma mortality in Great
Britain Poisson regression analysis was used to model male mesothelioma
deaths from 1968 to 2001 as a function of the rise and fall of asbestos
exposure during the 20th century, and hence to predict numbers of male
deaths in the years 2002-2050. The annual number of mesothelioma deaths
in Great Britain has risen increasing rapidly from 153 deaths in 1968 to 1,848
in 2001 and, using our preferred model, is predicted to peak at around 1,950
to 2,450 deaths per year between 2011 and 2015. Following this peak, the
number of deaths is expected to decline rapidly. The eventual death rate will
depend on the background level and any residual asbestos exposure.
Between 1968 and 2050, there will have been approximately 90,000 deaths
from mesothelioma in Great Britain, 65,000 of which will occur after 2001.

Full text
1-C-4.pdf
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Annotation
Fact 1

Malignant mesothelioma mortality in Great Britain is predicted to peak at around
1,950-2,450 deaths per year some time between 2011 and 2015.

Fact 2

Around 90,000 deaths due to mesothelioma are predicted to occur until 2050, with
65,000 of these occurring from 2002 onwards in Great Britain.

Fact 3

The annual number of mesothelioma deaths in Great Britain has risen increasingly
rapidly by about 12-fold from 1968 (153 deaths) to 2001 (1,848 deaths).

Fact 4

The mesothelioma death rate in males has continued to increase in older age groups,
but has decreased among younger men in recent years in Great Britain.

Fact 5

Men born around 1940 have suffered higher death rates than any previous or
subsequent birth cohort.
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5. Asbestosis mortality in the USA: facts and
predictions

Author/Contributor

Antao VC, Pinheiro GA, Wassell JT, et al

Bibliographic ID

Occup Environ Med 2009 May;66(5):335-8

Introduction
Asian context

A strong association between asbestosis mortality and previous asbestos consumption
at the national level is demonstrated. This provides a clear message to many Asian
countries where asbestos is still used.

Critical appraisal

This paper applies a statistical model previously used in the field of air pollution and
health (Am J Epidemiol, 2002). The method is fairly straightforward and clear
implications.

Unique keywords

Prediction, asbestosis

Abstract

Background: Mortality trends in the USA show that deaths from asbestosis are
increasing, while deaths related to other pneumoconiosis are declining.
Objectives: To analyze the association between asbestos consumption and
asbestosis mortality trends.
Methods: In an epidemiological time series study, we used a modern computerintensive local regression method to evaluate the relationship between asbestos
consumption per capita (1900-2006) as the predictor variable and number of deaths
from asbestosis (1968-2004). The predictor variable was progressively lagged by
annual increments from 30 to 60 years and the goodness of fit assessed for each lag
period. The model having the smallest Akaike`s Information Criteria was used to
derive extrapolated estimates of future mortality based on more recent asbestos
consumption data.
Results: Asbestos consumption per capita reached a peak in 1951 and gradually
declined until 1973, when it started to drop rapidly. In 2006, it was 0.0075
kg/person/year. There were 25,564 deaths from asbestosis over the period 1968
-2004. The best-fitting model (adjusted coefficient of determination (R²) = 99.7%) for
1968-2004 deaths from asbestosis used asbestos consumption per capita 48 years
prior (1920-1956) and the log value of asbestos consumption per capita 43 years
prior (1925-1961). This model predicts a total of 29,667 deaths (95% CI; 19,629 to
39,705) to occur during 2005-2027 (an average of 1,290 deaths per year).
Conclusions: This study demonstrates a clear association between asbestos
consumption and deaths from asbestosis and indicates that asbestosis deaths are
not expected to decreases sharply in the next 10-15 years.

Full text
1-C-5.pdf
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Annotation
Fact 1

There were 25,564 asbestosis deaths recorded over the period 1968-2004 in the
USA.

Fact 2

The model predicted a total of 29,667 asbestosis deaths (95% CI; 19,629 to 39,705)
during 2005-2027 in the USA.

Fact 3

There is a clear association between asbestos consumption and deaths from
asbestosis as reported on death certificates.

Fact 4

Asbestosis deaths are not expected to decrease sharply in the next 10-15 years (note
that the paper was published in 2008).

Fact 5
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6. A review of human carcinogens part C: arsenic,
metals, fibres, and dusts

Author/Contributor

World Health Organization (WHO), International Agency For Research On Cancer
(IARC)

Bibliographic ID

IARC Monographs on the Evaluation of Carcinogenic Risks to Humans, Volume 100, 2012, Lyon,
France

Introduction
Asian context

Asbestos (chrysotile, amosite, crocidolite, tremolite, actinolite and anthophyllite) is the subject in
pages 219-309. The information includes “chemical and physical properties”, “production and
use”, “occurrence and exposure”, “regulation and guidelines”, “studies of cancer in humans”,
“studies of cancer in experimental animals”, “other data relevant to an evaluation of
carcinogenicity and its mechanisms” with reference information.

Critical appraisal

Currently this is the most recent updated IARC monograph in reference to asbestos.

Unique keywords

IARC, monograph, carcinogenicity, evidence, Group 1

Abstract

Background: In March, 2009, 27 scientists from eight countries met at the
International Agency for Research on Cancer (IARC) to reassess the
carcinogenicity of metals, arsenic, dusts, and fibres previously classified as
“carcinogenic to humans” (Group 1) and to identify additional tumour sites
and mechanisms of carcinogenesis.
Objective: The objective of the programme is to elaborate and publish in the
form of monographs critical reviews of data on carcinogenicity for agents to
which humans are known to be exposed and on specific exposure situations;
to evaluate these data in terms of human risk with the help of international
working groups of experts in chemical carcinogenesis and related fields; and
to indicate where additional research efforts are needed.
Conclusion: All forms of asbestos (chrysotile, amosite, crocidolite, tremolite,
actinolite and anthophyllite) are carcinogenic to humans (Group 1).

Full text
1-C-6.pdf
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Annotation
Fact 1

Globally, each year, an estimated 125 million people are occupationally exposed to
asbestos (page 225).

Fact 2

There is sufficient evidence that all forms of asbestos are carcinogenic to humans
(Group 1).

Fact 3

Asbestos causes mesothelioma and cancer of the lung, larynx, and ovary.

Fact 4

Positive associations have been observed between exposure to all forms of asbestos
and cancer of the pharynx, stomach, and colorectum.

Fact 5

There is sufficient evidence in humans that Talc containing asbestiform fibres is
carcinogenic to humans (lung and mesothelioma) (Group 1).

References

http://monographs.iarc.fr/ENG/Monographs/vol100C/index.php
Review of human carcinogens (metals, arsenic, dust and fibres) by WHO's International Agency
for Research on Cancer (external site)
http://monographs.iarc.fr/ENG/Monographs/suppl7/Suppl7-20.pdf
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7. Are current or future mesothelioma epidemics in
Hong Kong the tragic legacy of uncontrolled use of
asbestos in the past?

Author/Contributor

Tse LA, Tak-sun Yu IT, Goggins W, et al

Bibliographic ID

Environ Health Perspect 2010 Mar;118(3):382-6

Introduction
Asian context

A positive association between mesothelioma incidence and a historical use of asbestos
is reported in Hong Kong.

Critical appraisal

A rare report from Asia on the theme.

Unique keywords

Mesothelioma

Abstract

Background: Because of the long latent period of asbestos-related mesothelioma,
investigators suggest that the high incidence of this disease will continue in the
coming decades.
Objectives: We describe the time trends of mesothelioma incidence and its
relationship to historical consumption of asbestos in Hong Kong and project future
trends of mesothelioma incidence.
Methods: We obtained local annual consumption of total asbestos for 1960-2006
(converted to kilograms per person per year). Age-standardized incidence rates
(ASIRs) of mesothelioma were computed and depicted on graphs using the centered
moving average method. Indirectly standardized rates were regressed on a
transformation of consumption data that assumed that the latency between asbestos
exposure and mesothelioma diagnosis followed a normal distribution with a mean ±
SD of 42 ± 10.5 years.
Results: ASIRs for males started to increase substantially in 1994 and were highest
in 2004; for females, ASIRs climbed in the 1980s and in the early 1990s but have
fluctuated without obvious trends in recent years. The highest asbestos consumption
level in Hong Kong was in 1960-1963 and then decreased sharply afterward. Using
past asbestos consumption patterns, we predict that the mesothelioma incidence rate
for males will peak in 2009, with the number of cases peaking in 2014, and then
slowly decline in the coming decades.
Conclusions: Hong Kong experienced an epidemic of mesothelioma from 2000 to
2006 that corresponded with the peak of local asbestos consumption in the early
1960s assuming an average latent period of 42 years. The incidence is anticipated to
decline in the coming decades but may not decrease back to the background risk
level (the risk unrelated to asbestos exposure).

Full text
1-C-7.pdf
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Annotation
Fact 1

The number of male mesothelioma cases in Hong Kong rose sharply from 1972-1976
(1 case) to 2001-2006 (63 cases

Fact 2

The indirectly standardized rates for incident mesothelioma cases for males in Hong
Kong would peak in 2009 (this paper was published in 2010), whereas the number of
cases would peak at 15 cases/year in 2014.

Fact 3

The highest asbestos consumption level in Hong Kong was in 1960-1963, with an
average use of 8.84 kg/capita/year.

Fact 4

A latency distribution was assumed with a mean of 42 years and a SD of 10.5 years
for mesothelioma.

Fact 5

Hong Kong has been experiencing an epidemic of mesothelioma since 2000, which
well parallels the peak of local asbestos consumption in the early 1960s.
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8. Asbestosis and mesothelioma among British
asbestos workers (1971–2005)

Author/Contributor

Harding AH, Darnton AJ

Bibliographic ID

Am J Ind Med 2010 Nov;53(11):1070-80

Introduction
Asian context

Because high incidence of asbestosis and mesothelioma is expected in Asian countries,
a valid method for ascertainment needs to be established therein.

Critical appraisal

Ascertaining asbestosis and mesothelioma from underlying cause of death will
underestimate the true incidence of disease. The authors estimated the true frequency
of asbestosis and mesothelioma among asbestos workers in Great Britain (GB).

Unique keywords

Asbestosis, mesothelioma

Abstract

Background: Ascertainment of asbestosis and mesothelioma from underlying cause
of death underestimates the burden of these diseases. The aims of this study were to
estimate the true frequency of asbestosis and mesothelioma among asbestos
workers in Great Britain (GB), and to identify factors associated with the risk of death
with these diseases.
Methods: The GB Asbestos Survey was established in 1971 to monitor long-term
health outcomes among workers covered by regulations to control asbestos at work.
Asbestosis and mesothelioma cases were defined by multiple cause of death, and
were ascertained by identifying asbestos workers on the GB Asbestosis and
Mesothelioma Registers. Standardized mortality ratios (SMRs) were calculated; the
risks of asbestosis and mesothelioma were modeled with Poisson regression
analysis. Deaths to the end of 2005 were included.
Results: There were 15,557 deaths between 1971 and 2005 among the 98,912
workers. Altogether 477 asbestosis and 649 mesothelioma cases were identified.
The SMR for all causes was 1.42, for asbestosis 51.3, and for mesothelioma 13.5. In
multiply adjusted analysis, age, sex, job, and birth cohort were significantly
associated with asbestosis and mesothelioma. For asbestosis year of first exposure,
and for mesothelioma latency, were also statistically significant.
Conclusions: The asbestos workers experienced high mortality from all causes,
asbestosis, and mesothelioma. There was some evidence that the risk of asbestosis
and mesothelioma was lower in later birth cohorts and among those first
occupationally exposed to asbestos more recently. Due to the long latency of both
diseases, further follow-up is required to confirm these trends.

Full text
1-C-8.pdf
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Annotation
Fact 1

There were 477 asbestosis and 649 mesothelioma deaths among 98,912 British
asbestos workers between 1971 and 2005.

Fact 2

The standardized mortality ratios (SMRs) for asbestosis and mesothelioma,
compared to the general population are 1.42 (95% CI; 1.39-1.44) and 13.5 (95% CI;
12.5-14.6), respectively. Women have higher SMRs (30.9, 95% CI; 18.3-48.8) than
men (13.3, 95% CI; 12.3-14.4).

Fact 3

Insulation workers had the highest relative risks (RR) compared to manufacturing
workers (RR asbestosis 8.22, 95% CI; 6.56-10.3; RR mesothelioma 4.03, 95% CI;
3.26-4.99), followed by removal workers (RR asbestosis 1.72, 95% CI; 1.32-2.24; RR
mesothelioma 1.92, 95% CI; 1.58-2.34).

Fact 4

Mesothelioma death (649 deaths) among British asbestos workers selected in this
study accounted for a small proportion of the 33,000 mesothelioma deaths that
occurred during the period 1970-2005.

Fact 5

Mesothelioma death (649 deaths) among British asbestos workers selected in this
study accounted for a small proportion of the 33,000 mesothelioma deaths that
occurred during the period 1970-2005.
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No./Title

9. Analysis of latency time and its determinants in
asbestos related malignant mesothelioma cases of
the Italian register

Author/Contributor

Marinaccio A, Binazzi A, Cauzillo G, et al

Bibliographic ID

Eur J Cancer 2007 Dec;43(18):2722-8

Introduction
Asian context

It is widely known that malignant mesothelioma has long latency time, but the exact
distribution may vary according to local conditions.

Critical appraisal

The latency time of mesothelioma in Italy is analyzed in detail. The situation in other
countries may vary according to local conditions.

Unique keywords

Latency time, mesothelioma

Abstract

Italy was an important producer of raw asbestos until 1992 (when it was
banned) and it is now experiencing severe public health consequences due
to large-scale industrial use of asbestos in shipbuilding and repair, asbestoscement production, railways, buildings, chemicals and many other industrial
sectors. Latency of malignant mesothelioma generally shows a large
variability and the relationship with the modality of asbestos exposure is still
not fully clarified. We present an analysis of latency period among the case
list collected by the Italian mesothelioma register (ReNaM) in the period of
diagnosis 1993-2001 (2,544 malignant mesothelioma (MM) cases with
asbestos exposure history). Exposure is assessed retrospectively by
interview. Statistical univariate analyses were performed to estimate median
and variability measures of latency time by anatomical site, gender and
diagnosis period. The role of diagnostic confidence level, the morphology of
the tumour and the modalities of asbestos exposure were verified in a
regression multivariate model. We found a median latency period of 44.6
years increasing in recent years with a linear trend. Anatomical site, gender
and morphology were not relevant for MM latency time whereas a shorter
latency period was documented among occupationally exposed subjects (43
years) with respect to environmentally and household exposed ones (48
years).

Full text
1-C-9.pdf

95

Factsheet on Asbestos and Asbestos-Related Diseases

Annotation
Fact 1

There are 5,173 malignant mesothelioma cases diagnosed during the period 1993
-2001 in the Italian National Mesothelioma Registry.

Fact 2

In this population, the mean latency of mesothelioma after first exposure to asbestos
was 44.6 years (95% CI; 44.1 - 45.0) with a SD of 12 years.

Fact 3

Latency length for mesothelioma appeared related to the age at diagnosis, the year of
diagnosis and the modalities of asbestos exposure.

Fact 4

An increase of latency period for mesothelioma in recent years is observed with a
trend close to linear. Shorter latency periods were observed among occupational
exposed subjects (43.4 years) in contrast to those environmentally (48.0 years) and
household (48.1 years) exposed.

Fact 5

The increase in latency time by years of diagnosis could be due to some reduction of
the intensity of asbestos exposure in most workplaces during the period before the
asbestos ban or to the increased proficiency of Regional Operating Center to detect
the earliest asbestos exposure.
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10. Projected mesothelioma incidence in men in
New South Wales

Author/Contributor

Clements M, Berry G, Shi J, et al

Bibliographic ID

Occup Environ Med 2007 Nov;64(11):747-52

Introduction
Asian context

Asian countries should also apply statistical models for future projection of
mesothelioma in due consideration of available data (type and timeframe). Prediction of
future mesothelioma cases will be required in Asian countries because asbestos has
been used widely in this region.

Critical appraisal

Two separate models for future projection of mesothelioma incidence were applied and
compared, producing similar and thus reasonable results. Authored by UOEH
researchers.

Unique keywords

Prediction, model, male, mesothelioma

Abstract

Objectives: Based on observed numbers of incident mesotheliomas since
1972, to predict future numbers in men in New South Wales.
Methods: The incidence of mesothelioma was modeled in two ways. First by
using an age/birth cohort model, and second by using a model based on
potential exposure to asbestos in terms of age and calendar year. The latter
model included a term for clearance of asbestos fibers from the lungs, and a
term for diagnostic fraction. The age and calendar year model was based on
the model introduced by Hodgson and colleagues but replaced piecewise
effects by smooth functions represented by cubic splines.
Results: The number of mesotheliomas between 2004 and 2060 was
predicted as 6,690 with the age-cohort model and as 6,779 by the age and
calendar year model, with peak annual numbers of 187 in the year 2021 and
196 in the year 2014 with the two models respectively.
Conclusions: The pattern of parameter estimates in the two models was in
accord with the known use of amphibole asbestos in Australia. The predicted
peak year of 2014-21 is 30-35 years after the phasing out of amphibole use,
and this period is in accord with predictions for the UK and the US; in the
latter country the peak was 10-15 years earlier corresponding to a marked
decline of amphibole use in and following the 1960s.

Full text
1-C-10.pdf
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Annotation
Fact 1

The total number of male mesothelioma incident cases in New South Wales (NSW),
Australia during 1972 to 2002 was 2,461, with an age range of 22-97 years.

Fact 2

The age and birth cohort model (Model 1) gives a predicted future number of male
mesothelioma cases in NSW for 2004-2060 of 6,690 with a peak annual incidence of
187 in 2021.

Fact 3

The age and calendar year model (Model 2) predicted 6,779 (95% CI; 5,243-9,431),
with a peak of 196 cases in 2014.

Fact 4

Future predicted mesothelioma incidence is useful to establish health service plan to
potentially contribute to public and product liability.

Fact 5
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11. Possible effect of environmental exposure to
asbestos on geographical variation in
mesothelioma rates

Author/Contributor

Goldberg S, Rey G, Luce D, et al

Bibliographic ID

Occup Environ Med 2010 Jun;67(6):417-21

Introduction
Asian context

This report on the role of environmental exposure to asbestos is based on French data.
In Asian countries, the role of occupational exposure to asbestos is still to be
established. However, if occupational exposure can be truly ruled out, environmental
exposure should be sought.

Critical appraisal

Strongly positive geographical correlations between men and women in France were
considered to reflect environmental exposure to asbestos among women.

Unique keywords

Environmental exposure, mesothelioma

Abstract

Background: In population-based mesothelioma studies in industrialized
countries, the incidence of mesothelioma without any identified asbestos
exposure (IAE) is usually higher among women, while male incidence is
mainly attributed to IAE. Through a comparison of the spatial distribution of
male and female rates, and IAE and no IAE incidence, this study investigated
whether mesothelioma without IAE are in fact induced by non-recognized
asbestos exposure, mostly from environmental sources.
Methods: We calculated mesothelioma mortality (SMR) and incidence (SIR)
ratios by district in France, pooling 30 and 10 years of data, respectively.
Using correlation coefficients, we compared geographical patterns of male
and female mesothelioma ratios, and IAE and no IAE mesothelioma ratios.
Results: The raw numbers of male and female mesothelioma cases were
equivalent. Mesothelioma SMR (0.76) and SIR (0.80) geographical
correlations between men and women were strongly positive. SIR correlation
between occupationally IAE and no IAE cases was also positive (0.69).
Correlation between occupationally IAE and no IAE cases was positive
among women but not among men.
Conclusions: Data analyses of mesothelioma mortality and incidence showed
that female cases occur in the same geographical areas as male cases.
Female mesotheliomas with no IAE occur in the same geographical areas as
exposed cases, suggesting asbestos has a major influence on female
mesothelioma, likely through environmental exposure.

Full text
1-C-11.pdf
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Annotation
Fact 1

There were 26,074 deaths certificates (30.1% women) coded as malignant neoplasm
of the pleura or pleural during 1974-2005 in mortality data for metropolitan France.

Fact 2

Mesothelioma mortality rates are spatially very heterogeneous over the whole country
of France and higher among men (0.84-5.08 per 100,000 men) than among women
(0.11-1.62 per 100,000 women).

Fact 3

The number of cases with no identified asbestos exposure (IAE) is almost the same in men (154) as in
women (172), which is striking since the mesothelioma standardized incidence rate for cases with IAE is
0.83 per 100,000 men, almost ten times the corresponding 0.09 per 100,000 women. Combined with other
findings, this study strongly suggested a major influence of asbestos on female mesothelioma, likely
through environmental exposure.

Fact 4

There is a real burden of environmental asbestos exposure in industrialized countries
that could account for approximately 20% of all mesotheliomas.

Fact 5

The high proportion of female mesothelioma cases with no IAE also suggests that the
burden of environmental asbestos exposure in industrialized countries is far from
negligible.
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12. Asbestosis-related years of potential life lost
before age 65 years – United States, 1968–2005

Author/Contributor

Castellan RM, Middendorf PJ

Bibliographic ID

MMWR Morbidity and Mortality Weekly Report 2008 Dec;57(49):1321-5

Introduction
Asian context

Asbestos causes premature mortality in asbestosis patients during the most productive
years of life, which fact should also be considered in Asian countries.

Critical appraisal

A rare paper investigating premature mortality caused by asbestosis which may serve
as a model paper for other ARDs.

Unique keywords

Years of potential life lost (YPLL), asbestosis

Abstract

Exposure to asbestos fibers can cause asbestosis and other diseases after a
latency of 10-40 years from initial exposure to onset of illness. Asbestos still
is used in the United States (approximately 2,200 metric tons in 2006) in
certain products manufactured domestically. In addition, an undocumented
amount of asbestos continues to be imported in products manufactured
elsewhere, and a substantial amount of asbestos remains in existing
buildings and manufactured products. An estimated 1.3 million construction
and general industry workers in the United States potentially are exposed to
asbestos each year, mainly from manipulation of asbestos during renovation
or demolition activities. Also, although asbestos ore is no longer mined in the
United States, some U.S. mine workers might remain at risk for exposure to
asbestos contained in other ores. To characterize trends in premature
mortality attributed to asbestosis in the United States, CDC analyzed annual
underlying cause-of-death data for 1968-2005, the most recent years for
which data were available. This report describes the results of that analysis,
which indicated that annual years of potential life lost before age 65 years
(YPLL) attributed to asbestosis increased 64%, from an average of 146.0
YPLL per year during 1968-1972 to 239.6 per year during 2001-2005
(regression trend for the 5-year moving average, p<0.001), for an overall total
of 7,267 YPLL (mean per decedent: 6.2) over the entire period. These results
demonstrate that asbestosis-attributable YPLL continue to occur and that
efforts to prevent, track, and eliminate asbestosis need to be maintained.

Full text
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Annotation
Fact 1

In the USA during 1968-2005, asbestosis was identified as the underlying cause of
death for 9,024 decedents.

Fact 2

The majority of asbestosis decedents aged 25-64 years were male (1,125; 96.2%)
and white (1,064; 91.0%), accounting for 7,038 (96.8%) and 6,470 YPLL (89.0%)
(Years of Potential Life Lost), respectively.

Fact 3

YPLL attributed to asbestosis deaths increased 64%, from an average of 146.0 per
year during 1968-1972 to 239.6 per year during 2001-2005 (regression trend,
p<0.001).

Fact 4

The greatest industry-specific YPLL values are associated with work in construction
(244 YPLL), and ship and boat building and repairing (41 YPLL).

Fact 5

Occupations reported with the greatest YPLL are insulation workers (112 YPLL),
managers and administrators (43 YPLL)and plumbers, pipefitters, and steamfitters
(42 YPLL).
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13. Relation between lung asbestos fibre burden
and exposure indices based on job history

Author/Contributor

Takahashi K, Case BW, Dufresne A, et al

Bibliographic ID

Occup Environ Med 1994 Jul;51(7):461-9

Introduction
Asian context

Most Asian countries still do not have the technology/expertise to measure lung
asbestos fiber burden nor identify asbestos-related job history. This paper showed that
lung asbestos fibre burden is correlated with past history of asbestos exposure
determined by a careful interview.

Critical appraisal

Higher lung asbestos content paralleled with higher exposure indices for asbestos
representing concentration, frequency, and reliability. These exposure indices as well as
duration of exposure (in years) were independent predictors of total asbestos content in
regression analyses when combined in a model with age.

Unique keywords

lung asbestos fiber, fiber burden, occupational history, interview

Abstract

Lung asbestos burden was compared with exposure indices derived from job history
interviews in 42 male subjects originating from the Montreal Case-Control Study
projects, 12 of whom had documented asbestos exposed job histories. Job interview
data consisting of a chronological timetable of job histories were translated into
detailed exposure indices by an expert group of hygienists and chemists. Total and
individual asbestos fiber type concentrations were quantified by transmission electron
microscopy with fiber identification by energy dispersive x ray spectrometry after
deparaffinisation of tissue blocks and low temperature plasma ashing. Geometric
mean or median asbestos content was higher in subjects with an asbestos exposed
job history than those without for retained dose of amosite, total commercial
amphiboles, and total asbestos fiber. Except for crocidolite fiber diameter, which was
significantly less in the lungs of exposed workers, no consistent differences were
found in measurements of fiber dimension for any fiber type. Subgroups of subjects
exposed to silica, metals, or smokers and non-smokers without significant
occupational exposure showed varying patterns of lung asbestos fiber type deficit
compared with the asbestos exposed subgroup. There was an overall trend for
higher lung asbestos content proportional to higher exposure indices for asbestos
representing concentration, frequency, and reliability. These exposure indices as well
as duration of exposure (in years) were independent predictors of total asbestos
content in regression analyses when combined in a model with age. Stepwise
regression indicated that exposure concentration was the most important variable,
explaining 32% of the total variation in total asbestos content. Smoking, whether
expressed in ever or never smoked dichotomy or in smoked-years, had no relation to
lung asbestos content in this model.

Full text
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Annotation
Fact 1

A relation was found between level of retained lung asbestos fiber and exposure
indices derived from job history.

Fact 2

Duration of exposure significantly correlated with lung fiber content.

Fact 3

A significant negative association was found between age at the time of post-mortem
examination or pneumonectomy and lung asbestos retained dose. This may be
related to asbestos clearance from the lung.

Fact 4

Chrysotile was present in the lungs of 33% of workers and 37% of the unexposed
subjects.

Fact 5
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14. Cancer incidence and asbestos in drinking
water, Town of Woodstock, New York, 1980–1998

Author/Contributor

Lowe H, Wolfgang P,Burnett W, Nasca P,Youngblood L

Bibliographic ID

Environ Res 2005 Jun;98(2):224-32

Introduction
Asian context

A possible relation between exposure to asbestos in drinking water (via corrosive
asbestos-cement pipes) was investigated in New York but did not produce positive
findings. In Asian countries, the use of asbestos-cement is more recent and widespread
and such hypothesis should be kept in mind by researchers.

Critical appraisal

A study conducted in New York on the possible relation between exposure to asbestos
in drinking water and cancer occurrence, which produced negative findings.

Unique keywords

Gastrointestinal cancer, drinking water

Abstract

Late in 1985, asbestos contamination was discovered in the public water supply of
the Town of Woodstock, Ulster County, New York. Contamination resulted from
asbestos-cement pipes installed in the town water system in the mid to late 1950s
and the corrosiveness of the local water. The New York State (NYS) Department of
Health established the Woodstock Asbestos Exposure Registry (WAER) in 1986 to
monitor rates of cancer among individuals who lived on the water supply between
1960 and 1985. Demographic, health, and residential information were collected on
2,936 registrants. The follow-up period for observation of cancer was 1980-1998,
consistent with the expected lag of 20-30 + years for development of asbestosrelated cancers. The NYS Cancer Registry was used to ascertain cancer diagnoses.
Standardized incidence ratios (SIRs) for gastrointestinal, respiratory, and total
cancers were all approximately1.00 or less and all 95% confidence intervals (CIs)
included 1.00. For individual types of the gastrointestinal cancers, only the SIR for
pancreatic cancer was marginally statistically significant at 2.19 (95% CI = 1.00-4.16),
based on a total of nine observed cases. The excess in pancreatic cancer occurred
primarily among men (SIR = 3.08; 95% CI = 1.13-6.70) and was only slightly elevated
among women (SIR = 1.39; 95% CI = 0.29-4.06). This association may be related to
factors other than asbestos exposure such as occupation and lifestyle or to chance.
No cases of mesothelioma were observed among WAER participants. There was no
increase in incidence by latency or duration of residence on the water supply, but the
ability to detect these trends is limited by small numbers and unknown dates of initial
exposure. The general pattern of results did not demonstrate a likely link between
exposure to asbestos in drinking water and cancer occurrence among participants in
the WAER.

Full text
1-C-14.pdf
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Annotation
Fact 1

In the district where asbestos-cement pipes were used for water supply, only
pancreatic cancer was significantly elevated and the excess occurred primarily among
males (SIR = 3.08; 95% CI; 1.13-6.70) than females (SIR = 1.39; 95% CI; 0.29-4.06).

Fact 2

The association between elevated pancreatic cancer and exposure to asbestos in
drinking water in this study may be related to factors other than asbestos exposure
such as occupation and lifestyle or to chance.

Fact 3

The investigated water mains (network of pipes) had asbestos levels greater than 10
million fibers per liter (MFL), with the equaling 304.5 MFL and over 90% of the
asbestos was chrysotile, the remainder was crocidolite.

Fact 4

The source of the asbestos was asbestos-cement pipes installed in the water system
due to significant deterioration of their interiors.

Fact 5
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15. The mesothelioma epidemic in Western
Europe: an update

Author/Contributor

Pelucchi C, Malvezzi M, La Vecchia C, et al

Bibliographic ID

Br J Cancer 2004 Mar;90(5):1022-4

Introduction
Asian context

Prediction of future mesothelioma deaths in Asian countries is far less than Europe and
grossly insufficient. This is particularly a problem for countries which do not report
mesothelioma but record high consumption of asbestos.

Critical appraisal

Short communication. Descriptive statistical analyses on number of mesothelioma
deaths as compared to predicted values.

Unique keywords

Mortality, mesothelioma

Abstract

The number of male deaths from pleural cancer in France, Germany and Italy
increased from about 8,750 in 1990-1994 to 9,550 in 1995-1999, suggesting
that mesothelioma deaths in males may be leveling off in most of Western
Europe.

Full text
1-C-15.pdf
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Annotation
Fact 1

The total number of male deaths from pleural mesothelioma in France, Germany and
Italy has continued to increase from 7,550 in 1985-1989 to 8,750 in 1990-1994, and
9,550 in 1995-1999.

Fact 2

The highest age-standardized mortality rate in 1995-1999 was reported for France
(1.54 per 100,000 men), followed by (1.31 per 100,000 men) and Germany (1.05 per
100,000 men)

Fact 3

For the period 1995-1999, the observed male death numbers were 2.3% lower than
predicted for Germany, 6.4% lower for Italy and 11.4% lower for France. In each of
the 3 countries, the difference between the observed and predicted values was
largest in the youngest age group and smallest in the oldest.

Fact 4

To explain the development of the mesothelioma epidemic, other factors need to be
invoked, such as the type of asbestos mainly used in different countries over time,
duration of exposure and years since last exposure.

Fact 5
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No./Title

16. Occupational, domestic and environmental
mesothelioma risks in the British population: a
case-control study

Author/Contributor

Rake C, Gilham C, Hatch J

Bibliographic ID

Br J Cancer 2009 Apr;100(7):1175-83

Introduction
Asian context

Implementation of surveillance programs to monitor asbestos-related diseases (ARDs)
in general and mesothelioma in particular among a wide range of occupations is
essential to manage the diseases.

Critical appraisal

Odds ratios (ORs) were converted to lifetime risk (LR) estimates for Britons born in the
1940s. High ORs were observed for certain occupations, i.e., high-risk occupations.

Unique keywords

Mesothelioma risk, occupation

Abstract

We obtained lifetime occupational and residential histories by telephone
interview with 622 mesothelioma patients (512 men, 110 women) and 1,420
population controls. Odds ratios (ORs) were converted to lifetime risk (LR)
estimates for Britons born in the 1940s. Male ORs (95% confidence interval
(CI)) relative to low-risk occupations for >10 years of exposure before the age
of 30 years were 50.0 (25.8-96.8) for carpenters (LR 1 in 17), 17.1 (10.3
-28.3) for plumbers, electricians and painters, 7.0 (3.2-15.2) for other
construction workers, 15.3 (9.0-26.2) for other recognized high-risk
occupations and 5.2 (3.1-8.5) in other industries where asbestos may be
encountered. The LR was similar in apparently unexposed men and women
(approximately 1 in 1,000), and this was approximately doubled in exposed
workers` relatives (OR 2.0, 95% CI 1.3-3.2). No other environmental hazards
were identified. In all, 14% of male and 62% of female cases were not
attributable to occupational or domestic asbestos exposure. Approximately
half of the male cases were construction workers, and only four had worked
for more than 5 years in asbestos product manufacture.

Full text
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Annotation
Fact 1

Odd Ratios (95% CI) and corresponding Lifetime Risk for male mesothelioma
employed only in low-risk occupations for >10 years of asbestos exposure before 30
years of age were highest for carpenters (OR 50.0 (25.8-96.8), LR 5.9%) and high for
electricians, painters and plumbers (OR17.1 (10.3-28.3), LR 2.0%).

Fact 2

Living with a potentially exposed worker before 30 years of age (OR 2.0, 95% CI; 1.3
-3.2) corresponded to an increase in LR.

Fact 3

Unexplained risk of mesothelioma due to ambient or unreported asbestos exposure
or to other or natural causes is similar for non-industrial (including retail, office,
educational, health-care and agricultural) and low-risk industrial work.

Fact 4

At least 30% of female mesothelioma cases are caused either by environmental
asbestos exposure or by occasional or ambient exposure in occupational settings
which were classified as low risk.

Fact 5

The mesothelioma death rate in the British population is still increasing above 60
years of age, but the reduction in asbestos use since the mid-1970s has been
followed 20 years later by a rapid fall in the number of mesothelioma deaths at 35-49
years of age in men, although less in women.
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No./Title

17. Cohort mortality study of women compensated
for asbestosis in Italy

Author/Contributor

Germani D, Belli S, Bruno C

Bibliographic ID

Am J Ind Med 1999 Jul;36(1):129-34

Introduction
Asian context

Asbestos-related diseases in women have rarely, if ever, been looked into in Asian
countries.

Critical appraisal

A rare study which looked into cause-specific mortality of women compensated for
asbestosis in Italy.

Unique keywords

Asbestosis, lung cancer, ovarian cancer, women

Abstract

Background: The carcinogenic effect of asbestos is accepted for lung cancer
and mesothelioma, while conflicting opinions exist for other cancer sites. The
aim of the present investigation is to study cause-specific mortality of women
compensated for asbestosis who had certainly been exposed to high levels of
asbestos fibers.
Methods: The cause-specific mortality of all Italian women compensated for
asbestosis and alive December 31, 1979, was investigated through October
30, 1997. In the total cohort, which included 631 subjects, 277 deaths
occurred. Cause-specific SMRs (Standardized Mortality Ratio) were
computed using the national rates for comparison.
Results: A significantly increased mortality for all diseases related to asbestos
exposure was observed. Mortality for all causes, all neoplasms, lung cancer,
uterine cancer, ovarian cancer, and non-neoplastic respiratory diseases was
significantly increased. Separate analyses for textile (n=276) and asbestoscement (n=278) workers were performed. Women employed in the textile
industry, mainly exposed to chrysotile, who are compensated at a younger
age, showed higher SMRs for lung cancer and asbestosis. Women in the
asbestos-cement industry, mainly exposed to crocidolite containing asbestos
mixtures, experienced higher mortality for pleural malignancies.
Conclusions: The role of asbestos exposure in the development of
gastrointestinal and genital neoplasms is discussed.

Full text
1-C-17.pdf
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Annotation
Fact 1

The total number of Italian women compensated for asbestosis who were alive
December 31, 1979 was 631.

Fact 2

Mortality for malignancies of the respiratory system was significantly increased such
as lung (Standardized Mortality Ratio 483, 95% CI; 276-784) and pleura (SMR 6,404,
95% CI; 3,503-10,749).

Fact 3

Malignant neoplasms of the genitourinary organs were significantly increased (SMR
274, 95% CI; 163-434), for the ovarian cancer (SMR 477, 95% CI; 218-906) and for
uterine cancer (SMR 256, 95% CI; 103-528).

Fact 4

Women in the textile industry are compensated at a younger age and show relatively
higher SMRs for asbestosis and lung cancer (SMR 682, 95% CI; 312-1,295).

Fact 5

Women in asbestos-cement workers are compensated at an older mean age and
show lower SMRs for asbestosis and lung cancer, but mortality from malignant pleural
neoplasms is higher.
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18. Ovarian cancer and occupational exposures in
Finland

Author/Contributor

Vasama-Neuvonen K, Pukkala E, Paakkulainen H, et al

Bibliographic ID

Am J Ind Med 1999 Jul;36(1):83-9

Introduction
Asian context

Among the wide range of occupational exposures studied, a high level of asbestos exposure was
associated with a non-significant elevated risk for ovarian cancer (1.3; 0.9-1.8) among Finnish
women. Because IARC recently acknowledged that asbestos can cause ovarian cancer,
asbestos-related ovarian cancer should be monitored in Asian countries, especially among
females workers with other types of asbestos-related diseases.

Critical appraisal

The authors admits the various drawbacks in linkage studies and job-exposure
matrices, and thus the excesses found in this study need confirmation in individual-level
studies.

Unique keywords

Ovarian cancer, women

Abstract

Background: No single occupational or environmental agent has been
established as causing ovarian cancer, existing studies often being based on
ecologic or proportional mortality data in which potential confounders related
to reproductive history have not been taken into account.
Methods: This study linked 324 job titles of occupationally active Finnish
women (n = 892,591) at 1970 census with incidence of ovarian cancer
(Finnish Cancer Registry, 5,072 cases) during 1971-1995 (over 15 million
person-years). The job titles were converted into indicators of exposure to 33
agents, using a national job-exposure matrix based on measurements and
surveys (FINJEM). Poisson regression analyses were performed with
stratification by birth cohort, follow-up period, and socioeconomic status, and
adjusted for mean number of children, mean age at first delivery, and
turnover rate for each job title.
Results: We found indications of elevated risks for aromatic hydrocarbon
solvents (standardized incidence ratio 1.3 (95% CI 1.0-1.7), leather dust (1.4;
0.7-2.7), man-made vitreous fibers (1.3; 0.9-1.8), and high levels of asbestos
(1.3; 0.9-1.8), and diesel (1.7; 0.7-4.1), and gasoline (1.5; 1.0-2.0) engine
exhausts). Previously reported findings for hairdressers and women in the
printing industry were supported in our data, but not for women in dry
cleaning jobs.
Conclusions: Given the various drawbacks in linkage studies and jobexposure matrices, the excesses found in this study need confirmation in
individual-level studies.

Full text
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Annotation
Fact 1

Job-specific standardized incidence ratio (SIR) of ovarian cancer in association with
high levels of asbestos exposure was 1.3 (95% CI; 0.9-1.8).

Fact 2

Excess risks for ovarian cancer in relation to asbestos exposure were driven by
assisting building workers (SIR 1.2, 95% CI; 0.8-1.7), who perform simple tasks in
building houses, but not including other construction work during 1960-1984.

Fact 3

Talc, which represents the most consistent finding among chemical agents increasing
risk of ovarian cancer, may have been contaminated by asbestos.

Fact 4

Fact 5
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No./Title

19. Clinical study on mesothelioma in Japan:
relevance to occupational asbestos exposure

Author/Contributor

Kishimoto T, Gemba K, Fujimoto N, et al

Bibliographic ID

Am J Ind Med 2010 Nov;53(11):1081-7

Introduction
Asian context

Comprehensive surveillance programs such as interviewing and recording exposure
histories via occupation or environment, in combination with thorough clinical
examination including pathology and analysis of lung fiber content, are necessary to
monitor asbestos-related diseases in Asian countries.

Critical appraisal

This paper investigated the number of deaths and the number of compensationauthorized cases of malignant mesothelioma in Japan. The authors concluded that of
442 definite cases of malignant mesothelioma diagnosed during 2003-2005 (median
age 68 years), 79.2% were caused by asbestos exposure.

Unique keywords

Compensation, mesothelioma, Japan

Abstract

Background: In 2003, the number of deaths due to malignant mesothelioma
in Japan was 878; however, only 85 cases of mesothelioma due to asbestos
exposure were authorized for compensation. The reasons for this
discrepancy require evaluation.
Methods: We examined medical records, X-rays, and pathology results to
evaluate mesothelioma cases in Japan between 2003 and 2005; used a
questionnaire to identify occupational and environmental histories, and
determined the concentration of asbestos fibers in pathology specimens.
Results: We identified 442 definite cases of malignant mesothelioma with a
median age of 68 years. There were 316 malignant mesothelioma cases with
occupational asbestos exposure, 12 cases with neighborhood exposure and
5 cases with likely domestic exposure. Most (78%) of the 87 cases exceeded
1,000 asbestos particles per gram of dry lung tissue.
Conclusions: We conclude that 79.2% of cases of mesothelioma in Japan in
recent years were caused by asbestos exposure.

Full text
1-C-19.pdf
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Annotation
Fact 1

In Japan, the number of mesothelioma deaths was 500 in 1995, increasing to 878
cases in 2003 and 1,050 cases in 2006.

Fact 2

In Japan, only 85 mesothelioma cases due to asbestos exposure were authorized to
receive worker`s compensation insurance in the fiscal year of 2003when 878
mesothelioma cases were recorded.

Fact 3

During 2003-2005 in Japan, there were 320 male and 52 female confirmed cases of
pleural mesothelioma: male/female ratio was 6.2 to 1. There were also 46 male and
19 female (2.2:1, males/females) confirmed cases of peritoneal mesothelioma.

Fact 4

79% of Japanese mesothelioma cases have been caused by asbestos exposure.

Fact 5

The types of occupation that were commonly held among Japanese mesothelioma
patients were construction work, working in a shipyard, electricians, steel products,
and other manufacturing work.
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No./Title

20. Mapping the risk of mesothelioma due to
neighborhood asbestos exposure

Author/Contributor

Kurumatani N, Kumagai S

Bibliographic ID

Am J Respir Crit Care Med 2008 Sep;178(6):624-9

Introduction
Asian context

Neighborhood asbestos exposure is another source to cause asbestos-related
diseases, and thus they are should be carefully monitored.

Critical appraisal

Unique keywords

Neighborhood exposure, mesothelioma, Japan, Amagasaki

Abstract

Rationale: Little is known about neighborhood exposure to asbestos and
mesothelioma risk among residents around an industrial source of asbestos.
Objectives: To investigate the magnitude of the risk among residents by asbestos
exposure levels and to determine the range of the area affected by asbestos.
Methods: We calculated standardized mortality ratios of mesothelioma from 1995 to
2006 among the estimated population at risk that lived around a former large
asbestos cement pipe in Amagasaki City, Japan, between 1957 and 1975, the time
when the plant had used crocidolite and chrysotile. The distance between the plant
and homes and relative asbestos concentrations obtained by diffusion equations
involving meteorological conditions were used to determine asbestos exposure levels
among residents.
Measurements and Main Results: We identified 73 mesothelioma deaths of 35 men
and 38 women who had no occupational exposure to asbestos. Among persons who
had lived within a 300-m radius of the plant, the standardized mortality ratio of
mesothelioma was 13.9 (95% confidence interval, 5.6-28.7) for men and 41.1 (95%
confidence interval, 15.2-90.1) for women. When the study area was divided into five
regions by relative asbestos concentration, standardized mortality ratios of
mesothelioma declined, for both sexes, in a linear dose-dependent manner with
concentration. The regions with a significantly elevated standardized mortality ratio
reached 2,200 m from the plant in the same direction in which the wind
predominantly blew.
Conclusions: Neighborhood exposure to asbestos can pose a serious risk to
residents across a wide area.

Full text
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Annotation
Fact 1

The Standardized Mortality Ratio (SMR) of mesothelioma was 13.9 (95% CI; 5.6
-28.7) for men and 41.1 (95% CI; 15.2-90.1) for women in a neighborhood population
who had lived within a 300-m radius of a plant producing asbestos-cement pipes
using crocidolite and chrysotile.

Fact 2

The SMR of mesothelioma within a 1,500-m radius of the center of the plant
producing asbestos-cement pipes using crocidolite and chrysotile was 4.3 (95% CI;
3.4-5.4).

Fact 3

The relation between relative asbestos concentration used as dose of asbestos
exposure (x) and SMR of the neighborhood population for mesothelioma (y) was
linear.

Fact 4

The regions with a significantly elevated SMR for mesothelioma of women (SMR
47.7, 95% CI; 20.8-105.7) reached 2,200 m from the plant in the same direction in
which the wind predominantly blew.

Fact 5
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21. Increased risk of malignant mesothelioma of the
pleura after residential or domestic exposure to
asbestos: a case-control study in Casale Monferato,
Italy

Author/Contributor

Magnani C, Dalmasso P, Biggeri A

Bibliographic ID

Environ Health Perspect 2001 Sep;109(9):915-9

Introduction
Asian context

Asian countries should be aware of the role of residential and/or domestic exposure to
asbestos.

Critical appraisal

The study investigated the role of environmental and domestic asbestos exposure among cases (male and
female) of pleural malignant mesothelioma in an Italian city with asbestos cement (AC) factory where the
largest Italian asbestos cement (AC) factory was located. After controlling for other sources of asbestos
exposure, the risk of environmental asbestos exposure was confirmed which was greater than that of
domestic exposure.

Unique keywords

Residential exposure, domestic exposure

Abstract

The association of malignant mesothelioma (MM) and nonoccupational
asbestos exposure is currently debated. Our study investigates
environmental and domestic asbestos exposure in the city where the largest
Italian asbestos cement (AC) factory was located. This population-based
case-control study included pleural MM (histologically diagnosed) incidents in
the area in 1987-1993, matched by age and sex to two controls (four if
younger than 60). Diagnoses were confirmed by a panel of five pathologists.
We interviewed 102 cases and 273 controls in 1993-1995, out of 116 and 330
eligible subjects. Information was checked and completed on the basis of
factory and Town Office files. We adjusted analyses for occupational
exposure in the AC industry. In the town there were no other relevant
industrial sources of asbestos exposure. Twenty-three cases and 20 controls
lived with an AC worker [odds ratio (OR) = 4.5; 95% confidence interval (CI),
1.8-11.1)]. The risk was higher for the offspring of AC workers (OR = 7.4;
95% CI, 1.9-28.1). Subjects attending grammar school in Casale also showed
an increased risk (OR = 3.3; 95% CI, 1.4-7.7). Living in Casale was
associated with a very high risk (after selecting out AC workers: OR = 20.6;
95% CI, 6.2-68.6), with spatial trend with increasing distance from the AC
factory. The present work confirms the association of environmental asbestos
exposure and pleural MM, controlling for other sources of asbestos exposure,
and suggests that environmental exposure caused a greater risk than
domestic exposure.

Full text
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Annotation
Fact 1

Twenty-three cases and 20 controls lived with an asbestos cement worker [odds ratio
(OR) = 4.5; 95% confidence interval (CI), 1.8-11.1)].

Fact 2

The risk of pleural mesothelioma was higher for the offspring of asbestos cement
workers (OR = 7.4; 95% CI, 1.9-28.1).

Fact 3

The odds ratio of mesothelioma development for residence in Casale (at any distance
from the factory) was 20.6 (95% CI, 6.2-68.6).

Fact 4

Domestic exposure from asbestos-containing items caused OR 1.5 (95% CI, 0.7-3.0)
considering any indoor and/or outdoor domestic exposure.

Fact 5
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No./Title

22. Increased risk of lung cancer mortality among
residents near asbestos product manufacturing
plant

Author/Contributor

Kumagai S, Kurumatani N, Tsuda T, Yorifuji T, Suzuki E

Bibliographic ID

Int J Occup Environ Health 2010 Jul-Sep;16(3):268-78

Introduction
Asian context

A paper reporting elevated risk of lung cancer associated with neighborhood asbestos
exposure in Hashima, Japan.

Critical appraisal

The authors concluded that neighborhood asbestos exposure can increase the risk of
lung cancer mortality in men and probably in women.

Unique keywords

Lung cancer, neighborhood exposure

Abstract

We investigated whether individuals exposed to asbestos by living near an
asbestos-manufacturing facility experienced increased lung cancer mortality.
We studied a neighborhood around such a plant in the central Japanese city
of Hashima. From 1943 to 1991 this plant produced insulation and packing
material using amosite- and chrysotile-type asbestos fibers. The study group
was comprised of 577 households. We obtained demographic information by
a questionnaire and determined the underlying cause of death for deceased
household members from death certificates. Using hourly meteorological data
from local observatories, we estimated relative asbestos concentrations in the
plant`s vicinity, determined the quartile boundaries, and designated each
study subject`s quartile of ambient exposure. Finally, we calculated
standardized mortality ratios to evaluate the association of residential
asbestos with lung cancer risk. Our findings strongly suggest that
neighborhood asbestos exposure can increase the risk of lung cancer
mortality in men and probably in women.

Full text
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Annotation
Fact 1

The standardized mortality ratio (SMR) among male residents living near an asbestos
manufacturing plant was 2.15 (95% CI; 1.35-3.25) for lung and tracheal cancer and
8.63 (95% CI; 1.04-31.2) for malignant neoplasm of the central nervous system.

Fact 2

The highest asbestos exposure group (asbestos concentrations; 211.2 to 1,586.8 m
-3) incurred high risk of lung cancer mortality at SMR=3.31 (1.51-6.28) for men and
SMR=4.70 (1.28-12.0) for women.

Fact 3

When occupational exposure to asbestos is precluded, the aforementioned risks still
remained but were lessened to SMR=2.94 ( 1.27-5.79) for men and SMR=3.52 (0.73
-10.3) for women.

Fact 4

When occupational exposure to asbestos and silica is precluded, the aforementioned
risks still remained but were lessened to SMR=2.57 (95% CI; 1.03-5.30) for men and
SMR=3.52 (95% CI; 0.73-10.3) for women.

Fact 5
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23. Occupational asbestos exposure among
respiratory cancer patients in Lithuania

Author/Contributor

Everatt RP, Smolianskiene G, Tossavainen A, Cicenas S, Jankauskas R

Bibliographic ID

Am J Ind Med 2007 Jun;50(6):455-63

Introduction
Asian context

The study, under the theme of lung cancer caused by asbestos exposure, implemented
a personal interview using an internationally established questionnaire covering most
likely activities of asbestos exposure at the workplace.

Critical appraisal

Using the Helsinki criterion of ≥ 25 fiber years, the authors estimated the proportion of
lung cancer cases attributable to heavy occupational exposure to asbestos. This
proportion was further multiplied with the total annual number of cases to derive the
number of asbestos-related compensable lung cancer cases.

Unique keywords

Lung cancer, Helsinki criterion, heavy occupational exposure, compensation, Lithuania

Abstract

Background: Despite intensive use of asbestos, no cancer case has ever been
diagnosed as asbestos-related in Lithuania. This paper attempts to estimate the
proportion of those occupationally exposed to asbestos among respiratory cancer
patients.
Material and Methods: Occupational exposure to asbestos was assessed
retrospectively for 298 lung cancer and four mesothelioma patients, admitted to the
Institute of Oncology, Vilnius. The evaluation was based on personal interview data
using an internationally established questionnaire covering most likely activities of
asbestos exposure at the workplace. Cumulative exposure to asbestos at work was
estimated in fiber years. Lung tissue asbestos fiber burden analysis was conducted
by scanning transmission electron microscopy on 23 samples.
Results: A cumulative asbestos exposure of ≥ 25 fiber years was found for 10 lung
cancer patients (3.4%). They worked in foundries, construction, installation, shipyard,
power plant, railway, asbestos cement, glass and chemical industry. In a further 56
lung cancer patients (18.8%) and for one (25%) mesothelioma patient, a cumulative
exposure from 5 to 24.9 fiber years was assessed. Asbestos fibers were detected in
18 cases, the burden ranged from 0.1 to 4.1 million fibers/g dry lung tissue;
concentrations exceeding 1 million f/g dry lung tissue were found in four cases. All
fibers were chrysotile.
Conclusions: Findings indicate that a fraction (3.4%) of the lung cancer cases could
be attributed to heavy occupational exposure to asbestos using the Helsinki criterion
of ≥ 25 fiber years. Therefore, approximately 50 lung cancer cases per year in
Lithuania could be asbestos-related compensable occupational diseases.

Full text
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Annotation
Fact 1

In a Lithuanian case-series study, 182 of 298 lung cancer patients (61.1%) were
exposed to asbestos and their estimated average cumulative exposure to asbestos
was 6.94 fiber years (minimum 0.01, maximum 102.4).

Fact 2

116 (38.9%) lung cancer patients had low cumulative asbestos exposure (<5 fiber
years) 56 (18.8%) had middle cumulative asbestos exposure (5-24.9 fiber years) and
10 (3.4%) had high cumulative asbestos exposure (≥ 25 fiber years).

Fact 3

Asbestos fibers were detected in 18 among 23 cases with concentrations ranging
from 0.1 to 4.1 million f/g dry lung tissue and there was only chrysotile in the lung
tissue.

Fact 4

The proportion of current and ex-smokers among male lung cancer patients was high
in this study (98.9%).

Fact 5

References
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
C. Epidemiology of ARDs

No./Title

24. Vermiculite, respiratory disease, and asbestos
exposure in Libby, Montana: update of a cohort
mortality study

Author/Contributor

Sullivan PA

Bibliographic ID

Environ Health Perspect 2007 Apr;115(4):579-85

Introduction
Asian context

Vermiculite is contaminated with tremolite and has been used in loose-fill attic (space
below the roof) insulation in millions of homes in Northern America. Asian countries
should identify the extent to which vermiculite was used and for other possible sources
of contaminated minerals.

Critical appraisal

Dose-related increases in asbestosis and lung cancer mortality was observed among
workers who mined, milled, and processed the Libby vermiculite. Authors raise caution
for the relevant homeowners or construction workers.

Unique keywords

Vermiculite, tremolite, contamination, Libby Montana, historical cohort mortality study

Abstract

Background: Vermiculite from the mine near Libby, Montana, is contaminated
with tremolite asbestos and other amphibole fibers (winchite and richterite).
Asbestos-contaminated Libby vermiculite was used in loose-fill attic (space
below the roof) insulation that remains in millions of homes in the United
States, Canada, and other countries.
Objective: This report describes asbestos-related occupational respiratory
disease mortality among workers who mined, milled, and processed the Libby
vermiculite.
Methods: This historical cohort mortality study uses life table analysis
methods to compare the age-adjusted mortality experience through 2001 of
1,672 Libby workers to that of white men in the U.S. population.
Results: Libby workers were significantly more likely to die from asbestosis
[standardized mortality ratio (SMR) = 165.8; 95% confidence interval (CI),
103.9-251.1], lung cancer (SMR = 1.7; 95% CI, 1.4-2.1), cancer of the pleura
(SMR = 23.3; 95% CI, 6.3-59.5), and mesothelioma. Mortality from asbestosis
and lung cancer increased with increasing duration and cumulative exposure
to airborne tremolite asbestos and other amphibole fibers.
Conclusions: The observed dose-related increases in asbestosis and lung
cancer mortality highlight the need for better understanding and control of
exposures that may occur when homeowners or construction workers
(including plumbers, cable installers, electricians, telephone repair personnel,
and insulators) disturb loose-fill attic insulation made with asbestoscontaminated vermiculite from Libby, Montana.

Full text
1-C-24.pdf
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Annotation
Fact 1

In a historical cohort mortality study of workers who mined, milled, and processed the
Libby vermiculite, there was excess mortality of asbestosis (SMR = 165.8; 103.9
-251.1), cancer of the pleura (SMR = 23.3;6.3-59.5) and mesothelioma (SMR =
15.1;1.8-54.4).

Fact 2

Libby workers also experienced significant excess mortality from cancer of the
trachea, bronchus, and lung (SMR = 1.7; 1.4-2.1) and nonmalignant respiratory
disease (SMR = 2.4; 2.0-2.9).

Fact 3

Among Libby workers, those working < 1 year experienced a significant excess in
lung cancer (SMR = 1.6; 95% CI, 1.1-2.1), with the SMR rising to 2.5 (95% CI, 1.4
-4.3) among those working for ≥ 10 years.

Fact 4

Among Libby workers, those working < 15 months were 38.2 (95% CI, 7.7-125.1)
times more likely than expected to die from asbestosis; among those employed ≥ 10
years, the SMR of asbestosis was 628.6 (95% CI, 301.1-1,185.1).

Fact 5

SMRs for asbestosis increased with increasing cumulative exposure. tThe SMR rose
from 37.3 (7.5-122.3) among workers with < 50 fibers/cc-years exposure, to 749.1
(373.0-1,367.8) among those with ≥ 250 fibers/cc-years cumulative exposure.
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
C. Epidemiology of ARDs

No./Title

25. Cancer risk after cessation of asbestos
exposure: a cohort study of Italian asbestos
cement workers

Author/Contributor

Magnani C, Ferrante D, Barone-Adesi F

Bibliographic ID

Occup Environ Med 2008 Mar;65(3):164-70

Introduction
Asian context

Lung cancer and pleural mesothelioma mortality risks are reduced after cessation of
asbestos exposure, which sends a clear message to Asian countries which continue to
use asbestos.

Critical appraisal

After a long-term follow up of a cohort of asbestos exposed workers, a reduction in lung
cancer mortality was observed after the end of exposure. It also suggested a reduction
in risk for pleural mesothelioma with over 40 years of latency, while risk for peritoneal
mesothelioma showed a continuing increase.

Unique keywords

Asbestos cement worker, lung cancer, mesothelioma

Abstract

Objectives: We aimed to study mortality for asbestos related diseases and the
incidence of mesothelioma in a cohort of Italian asbestos cement workers after
cessation of asbestos exposure.
Methods: The Eternit factory operated from 1907 to 1986. The cohort included 3,434
subjects active in 1950 or hired in 1950-86, ascertained from company records,
without selections. Local reference rates were used for both mortality and
mesothelioma incidence.
Results: Mortality was increased in both sexes for all causes (overall 1,809 observed
(obs) vs 1,312.3 expected (exp); p<0.01), pleural (135 obs vs 3.6 exp; p<0.01) and
peritoneal (52 vs 1.9; p<0.01) malignancies and lung cancer (249 vs 103.1; p<0.01).
In women, ovarian (9 vs 4.0; p<0.05) and uterine (15 vs 5.8; p<0.01) malignancies
were also in excess. No statistically significant increase was found for laryngeal
cancer (16 obs vs 12.2 exp). In Poisson regression analyses, the RR of death from
pleural neoplasm linearly increased with duration of exposure, while it showed a
curvilinear increase with latency and time since cessation of exposure. RR for
peritoneal neoplasm continued to increase by latency, duration and time since
cessation of exposure. RR for lung cancer showed a reduction after 15 years since
cessation of exposure and leveled off after 40 years of latency.
Conclusions: This study of a cohort of asbestos exposed workers with very long
follow-up confirmed the reduction in risk of death from lung cancer after the end of
exposure. It also suggested a reduction in risk for pleural mesothelioma with over 40
years of latency, while risk for peritoneal mesothelioma showed a continuing
increase.

Full text
1-C-25.pdf
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Annotation
Fact 1

In a cohort of Italian asbestos cement workers, male workers showed significantly
increased mortality for all causes (SMR 135.1; 128.2-142.3), pleural (SMR 3,203.9;
2,595.2-3,912.2) and peritoneal (SMR 2,786.6; 1,951.7-3,857.8) malignancies and
lung cancer (SMR 242.5; 212.6-275.5).

Fact 2

In a cohort of Italian asbestos cement workers, female workers showed significantly
increased mortality for all causes (SMR 149.5; 134.7-165.5), pleural (SMR 6,208.6;
4,415.0-8,487.4) and peritoneal (SMR 2,567.3; 1,467.4-4,169.1) malignancies and
lung cancer (SMR 220.5; 114.0-385.2).

Fact 3

In a cohort of Italian asbestos cement workers, ovarian and uterine cancers were
more frequent than expected [SMRs 227.3 (103.9-431.5) and 256.9 (143.8-423.8),
respectively].

Fact 4

This long follow-up study indicated a reduction in risk for lung cancer after the
cessation of asbestos exposure and suggested a reduction in risk for pleural
mesothelioma with over 40 years of latency.

Fact 5
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
C. Epidemiology of ARDs

No./Title

26. Mortality among shipyard Coast Guard
workers: a retrospective cohort study

Author/Contributor

Krstev S, Stewart P, Rusiecki J, Blair A

Bibliographic ID

Occup Environ Med 2007 Oct;64(10):651-8

Introduction
Asian context

Shipbuilding and shipwrecking constitute a major source of asbestos exposure in Asia,
but epidemiological studies have been few.

Critical appraisal

Mortality risk of civilian workers in a US Coast Guard shipyard revealed a small but
significant excess mortality from all causes, lung cancer and mesothelioma, most of
which is probably related to asbestos exposure.

Unique keywords

Lung cancer, mesothelioma, shipyard

Abstract

Background: The mortality experience of 4,702 (4,413 men and 289 women) civilian workers in
a US Coast Guard shipyard was evaluated.
Methods: All workers employed at the shipyard between 1 January 1950 and 31 December
1964 were included in the study and were followed through 31 December 2001 for vital status.
Detailed shipyard and lifetime work histories found in the shipyard personnel records and job
descriptions were evaluated. Workers were classified as likely exposed to any potential
hazardous substances. In addition, 20 job groups were created on likely similar exposures.
Standardized mortality ratios (SMRs) were calculated based on the general population of the
state and adjusted for age, calendar period, sex and race.
Results: The follow-up was successful for 93.3% of the workers. Among all men employed in
the shipyard, there was an excess of mortality from all causes of death (SMR 1.08; 95% CI
1.04 to 1.12), respiratory cancers (SMR 1.29; 95% CI 1.15 to 1.43), lung cancer (SMR 1.26;
95% CI 1.12 to 1.41), mesothelioma (SMR 5.07; 95% CI 1.85 to 11.03) and emphysema (SMR
1.44; 95% CI 1.01 to 1.99) and a decrease for cardiovascular diseases (OR 0.95; 95% CI 0.90
to 1.00), vascular lesions of the central nervous system (SMR 0.80; 95% CI 0.67 to 0.96),
cirrhosis of the liver (SMR 0.38; 95% CI 0.25 to 0.57) and external causes of death (SMR 0.55;
95% CI 0.44 to 0.68). A similar pattern was observed for the men classified as exposed. No
increasing trend of mortality was found with duration of employment in the shipyard, with the
exception of mesothelioma (SMRs of 4.23 and 6.27 for < 10 years and ≥ 10 years,
respectively). In occupations with at least three cases and with an SMR of ≥ 1.3, the authors
observed a significantly elevated mortality for lung cancer among machinists (SMR 1.60; 95%
CI 1.08 to 2.29) and shipfitters, welders and cutters (SMR 1.34; 95% CI 1.07 to 1.65) and for
oral and nasopharyngeal cancers among wood workers (SMR 6.20; 95% CI 2.27 to 13.50).
Conclusions: Employment in this Coast Guard shipyard revealed a small but significant excess
mortality from all causes, lung cancer and mesothelioma, most of which is probably related to
asbestos exposure.

Full text
1-C-26.pdf
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Annotation
Fact 1

In a retrospective cohort mortality study of US Coast Guard shipyard workers, significantly
increased mortality among male workers was observed for all causes of death (standardized
mortality ratio (SMR) 1.08; 1.04-1.12), all respiratory cancers (SMR 1.29; 95% CI, 1.15-1.43),
mesothelioma (SMR 5.07; 1.85-11.03), lung cancers (SMR 1.26; 1.12-1.41) and emphysema
(SMR 1.44; 1.01-1.99).

Fact 2

Risk of death from mesothelioma increased with duration of employment in shipyard
being SMR 4.25 (0.85-12.42) for shorter duration of employment (< 10 years) and
reaching statistical significance of SMR 6.27 (1.26-18.32) for longer employment
duration (≥ 10 years).

Fact 3

Among male workers exposed to any potential hazardous substances, significant
excesses occurred for cancers of the respiratory system (SMR 1.28; 1.14-1.43),
mesothelioma (SMR 5.39; 1.97-11.74) and lung cancer (SMR 1.26; 1.11-1.41).

Fact 4

Increased risks for mesothelioma were observed for many occupational groups, e.g.,
carpenters, electricians, plumbers, indicating that asbestos exposure was probably
widespread in the shipyards.

Fact 5

Excess mortality from lung and laryngeal cancers was found in the shipyards due to
widespread exposure to asbestos.
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
C. Epidemiology of ARDs

No./Title

27. Asbestos related mortality in Northern Ireland:
1985–1994

Author/Contributor

O'Reilly D, Reid J, Middleton R, Gavin AT

Bibliographic ID

J Public Health Med 1999 Mar;21(1):95-101

Introduction
Asian context

The study presents a model of analyzing all deaths in a region with shipbuilding
industry.

Critical appraisal

All deaths in Northern Ireland between 1985 and 1994 were studied, in which an
asbestos related disease was mentioned anywhere on the death certificate. Asbestos
related diseases comprise a heavy disease burden although the upward trend may be
on the wane.

Unique keywords

Northern Ireland, asbestosis, mesothelioma, shipbuilding

Abstract

Background: The association between Belfast and research into the hazardous
effects of asbestos exposure goes back many years. This paper aims to update
previous papers and review the burden of asbestos related disease in Northern
Ireland today.
Methods: A study was carried out of all deaths in Northern Ireland between 1985 and
1994 inclusive, in which an asbestos related disease was mentioned anywhere on
the death certificate.
Results: During this 10 year period, 527 asbestos related deaths were recorded; 88
per cent of these were in men. A total of 410 (77.8 per cent) were registered as the
primary cause of death but only 405 (76.9 per cent) of cases were the subject of an
autopsy. Standardized rates of pleural cancer in males have been increasing at 3.2
per cent per year though the trend was not significant. Lower rates in the last two
years may herald the commencement of a decline. Deaths were clustered around the
Belfast estuary (i.e., transition zone between river and ocean environment), the site
of Northern Ireland`s shipbuilding industry. High proportional mortality ratios were
demonstrated for occupations associated with the shipbuilding and construction
industries. Evidence is presented that casts doubt on the attribution of peritoneal
cancers in females to asbestos exposure. If lung cancers are included, there may be
an average of 81 asbestos related deaths in Northern Ireland every year.
Conclusions: Asbestos related diseases continue to extract a heavy burden of ill
health in Northern Ireland today. There are some indications that the upward trend
may be on the wane but confirmation of this will have to await further data. Measures
to reduce exposure in the workplace to both asbestos and to tobacco smoke are the
only means of reducing this burden.

Full text
1-C-27.pdf
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Annotation
Fact 1

In a study of all deaths in Northern Ireland, a total of 527 asbestos-related deaths
were recorded between 1985 and 1994 in which pleural or peritoneal cancer or
asbestosis were mentioned as either the underlying or the contributory cause of
death.

Fact 2

Standardized mortality rates per 100,000 from asbestosis, pleural and peritoneal
cancers among males were 1.06 (0.86-1.27), 3.07 (2.72-3.43) and 0.41 (0.40-0.42),
respectively.

Fact 3

The rate of death from male pleural cancer between 1985 and 1994 had an average
increase of 3.2 per cent per year.

Fact 4

The distribution of male pleural cancer death was high in the hub (i.e., center) of the
country’s shipbuilding industry.

Fact 5

Most occupations associated with shipbuilding such as plate metal workers, fitters,
fitter’s mates and sheet metal workers were prominent amongst those dying from
pleural cancer.
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Chapter
Section
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C. Epidemiology of ARDs

No./Title

28. Low-dose exposure to asbestos and lung
cancer: dose-response relations and interaction
with smoking in a population-based case-referent
study in Stockholm, Sweden

Author/Contributor

Gustavsson P, Nyberg F,Pershagen G, et al

Bibliographic ID

Am J Epidemiol 2002 Jun;155(11):1016-22

Introduction
Asian context

Among lung cancer cases, a synergistic effect between tobacco smoke and low-dose
exposure to asbestos was found between additivity and multiplicativity.

Critical appraisal

Findings from a population-based case-referent study in Sweden. The definition of lowdose exposure to asbestos was in reference to Swedish TLV of 0.30 fiber/milliliter in
1993.

Unique keywords

Lung cancer, smoking, asbestos exposure

Abstract

This population-based case-referent study investigated the lung cancer risk
associated with occupational exposure to asbestos, focusing on doseresponse relations and the interaction with tobacco smoking. Incident cases
of lung cancer among males aged 40-75 years in Stockholm County,
Sweden, were identified from 1985 to 1990. Referents were selected
randomly within strata (age, inclusion year) of the study base. Questionnaires
administered to subjects or their next of kin gave information on occupations,
tobacco smoking habits, and residences. Response rates of 87% and 85%
resulted in 1,038 cases and 2,359 referents, respectively. Occupational
exposures were assessed by an industrial hygienist. Lung cancer risk
increased almost linearly with cumulative dose of asbestos. The risk at a
cumulative dose of 4 fiber-years was 1.90 (95% confidence interval (CI):
1.32, 2.74), higher than that predicted by downward linear extrapolation from
highly exposed occupational cohorts. The relative risk (exp(beta)) for a
transformed dose variable In(fiber-years + 1) was 1.494 (95% CI: 1.193,
1.871) per unit of exposure. The joint effect of asbestos and smoking was
estimated to be 1.15 (95% CI: 0.77, 1.72) times that predicted from the sum
of their individual effects and 0.31 (95% CI: 0.11, 0.86) times that predicted
from their product, indicating a joint effect between additivity and
multiplicativity.

Full text
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Annotation
Fact 1

Based on a population-based case-referent study among males aged 40-75 yr in
Stockholm County, Sweden, the relative risk of lung cancer increased monotonically
(graph is provided) with cumulative dose of asbestos in fiber-years..

Fact 2

Exposure to asbestos was associated with an increased lung cancer risk for both
current smokers of different quantities of tobacco and lifelong nonsmokers.

Fact 3

The synergy index among men who have a history of asbestos exposure (≥ 1.0 fiberyears) and who smoke currently is 1.15 (95% CI; 0.77-1.72) times, indicating a joint
effect close to additivity.

Fact 4

Fact 5
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
C. Epidemiology of ARDs

No./Title

29. Occupational airborne exposure and the
incidence of respiratory symptoms and asthma

Author/Contributor

Eagan TML, Gulsvik A, Eide GE, Bakke P

Bibliographic ID

Am J Respir Crit Care Med 2002 Oct;166(7):933-8

Introduction
Asian context

The study looked into the effect of exposure to quartz, asbestos, and dust or fumes on
incidence of respiratory symptoms and asthma, which may provide a model to do a
comprehensive study in Asia settings with multiple sources of exposure.

Critical appraisal

In an 11-year Norwegian community cohort study with 2,819 subjects, the incidence of
respiratory symptoms and asthma was examined in relation to ifetime exposure to
quartz, asbestos, and dust or fumes.

Unique keywords

Respiratory symptoms, mesothelioma, asbestos in combination with exposure to quartz, dust or
fumes

Abstract

Several prevalence studies have suggested an association between
occupational exposure and respiratory symptoms and asthma, but there has
been a lack of incidence studies to verify this. This study examined the
incidence of respiratory symptoms and asthma in an 11-year Norwegian
community cohort study with 2,819 subjects. Predictors examined were sex,
age, educational level, lifetime exposure to quartz, asbestos, and dust or
fumes, as well as smoking habits and pack-years. The prevalence of
exposure to quartz, asbestos, and dust or fumes was, respectively, 3.7%,
5.0%, and 28.3% at baseline. In those exposed to dust or fumes, the odds
ratios (95% confidence intervals) varied between 1.4 (1.1, 1.7) and 2.1 (1.3,
3.2) for developing respiratory symptoms or asthma after adjusting for sex,
age, educational level, and smoking. Between 5.7% and 19.3% of the
incidence of respiratory symptoms and 14.4% of the incidence of asthma
were attributable to dust or fumes exposure after adjustment for sex, age,
educational level, and smoking. In conclusion, airborne occupational
exposure increases the incidence of respiratory symptoms and asthma,
independent of sex, age, educational level, smoking habits, and pack-years.

Full text
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Annotation
Fact 1

Those exposed to asbestos had higher incidence of the cough symptoms and had a
marked increase in the cumulative incidence of the symptom-complex wheezing and
attacks of dyspnea, as well as asthma.

Fact 2

Those reporting prior exposure to asbestos had significantly higher risks of
developing phlegm cough (Odds Ratio 1.7; 1.02-2.8), attacks of dyspnea (OR 1.8; 1.1
-3.2) and the symptom-complexes chronic cough with phlegm cough (OR 1.9; 1.01
-3.5) and attacks of dyspnea with wheezing (OR 1.9; 1.00-3.6).

Fact 3

Among the single symptoms, the attributable fraction for asbestos was highest for
chronic cough, being 3.0%.

Fact 4

The attributable fraction for asbestos to the symptom-complex chronic cough and
phlegm cough was 6.4%.

Fact 5

Occupational airborne exposure (to a range of agents), measured in a general
population setting, increases the risk for developing respiratory and asthma.This
effect is independent of sex, age, educational level, and smoking habits.
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
C. Epidemiology of ARDs

No./Title

30. Cancer incidence among workers in the
asbestos-cement producing industry in Norway

Author/Contributor

Ulvestad B, Kjærheim K, Martinsen JI

Bibliographic ID

Scand J Work Environ Health 2002 Dec;28(6):411-7

Introduction
Asian context

Asbestos-cement factories are the major source of industrial exposure to asbestos in
Asia.

Critical appraisal

Findings from a studyof workers at an asbestos-cement factory (chrysotile with 8%
amphiboles) in Norway operating in 1942-1968.

Unique keywords

Asbestos-cement workers, lung cancer, mesothelioma

Abstract

Objectives: The incidence of cancer among employees of a Norwegian
asbestos-cement factory was studied in relation to duration of exposure and
times since first exposure. The factory was active in 1942-1968. Most of the
asbestos in use was chrysotile, but for technical reasons 8% amphiboles was
added.
Methods: For the identification of cancer cases, a cohort of 541 male workers
was linked to the Cancer Registry of Norway. The analysis was based on the
comparison between the observed and expected number of cancer cases.
Standardized incidence ratios (SIR) and 95% confidence intervals (95% CI)
were estimated. Period of first employment, duration of employment, and time
since first employment were used as indicators of exposure. Poisson
regression analysis was used for the internal comparisons.
Results: The standardized incidence ratio was 52.5 (95% CI; 31.1-83.0) for
pleural mesothelioma, on the basis of 18 cases. The highest standardized
incidence ratio was found for workers first employed in the earliest production
period (SIR 99.0, 95% CI; 51.3-173). No peritoneal mesothelioma was found.
The standardized incidence ratio for lung cancer was 3.1 (95% CI; 2.1-4.3),
but no dose-response effect was observed. The ratio of mesothelioma to lung
cancer was 1:2.
Conclusions: This study showed a high incidence of mesothelioma and a high
ratio of mesothelioma to lung cancer among asbestos-cement workers. The
high incidence of mesothelioma was probably due to the fact that a relatively
high proportion of amphiboles was used in the production process.

Full text
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Annotation
Fact 1

Pleural malignant mesothelioma risk was significantly increased among male
asbestos-cement workers in Norway based on 18 cases (standardized incidence ratio
(SIR) 52.5; 31.1-83.0).

Fact 2

Lung cancer risk was significantly elevated with 33 observed cases versus 10.7
expected (SIR 3.1; 2.1-4.3).

Fact 3

The ratio of mesothelioma to lung cancer cases in this cohort of asbestos-cement
workers in Norway was 1:2.

Fact 4

The risk of malignant mesothelioma increased with duration of employment, and the
SIR of malignant mesothelioma was highest for the workers employed 15 years or
more (SIR 84.1; 44.8-144).

Fact 5

The risk of lung cancer was elevated for workers employed 1-4 years (SIR 4.4; 2.0
-8.3) and for those with 15 or more years of employment (SIR 3.1; 1.8-5.0).

References

138

Factsheet on Asbestos and Asbestos-Related Diseases

Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
C. Epidemiology of ARDs

No./Title

31. Explaining Alberta’s rising mesothelioma rates

Author/Contributor

Cree M, Lalji M, Jiang B, et al

Bibliographic ID

Chronic Dis Can 2009 Oct;29(4):144-52

Introduction
Asian context

In Alberta, Canada, there are ongoing efforts to eliminate asbestos-related disease, but
the authors emphasize that the real challenge is to implement surveillance systems to
prevent future epidemics of preventable occupational cancers.

Critical appraisal

Using Alberta Cancer Board Registry data, the authors predicted that 783 of
mesothelioma deaths among men 40 yr and older will occur between 2010 and 2024 in
Alberta, Canada, with numbers likely peaking sometime between 2015 and 2019.

Unique keywords

Mesothelioma

Abstract

Although mesothelioma rates have been rising worldwide, little is known
about mesothelioma trends in Alberta. This population-based descriptive
study used Alberta Cancer Board Registry data from 1980 to 2004 to develop
an age-period-cohort model of male pleural mesothelioma incidence rates
over time. Both age and cohort effects are associated with incidence rates.
The highest-risk cohort comprised men born between 1930 and 1939,
reflecting widespread asbestos use and exposure beginning in the 1940s in
Canada. We predict that 1,393 Albertan men 40 years and older will die of
pleural mesothelioma between 1980 and 2024; 783 (56.2%) of these deaths
will occur between 2010 and 2024. The total number of mesothelioma deaths
in Alberta will be higher when all age groups, both sexes, and all disease
sites are included, with numbers likely peaking sometime between 2015 and
2019. In addition to the ongoing efforts that focus on eliminating asbestosrelated disease in Alberta, the challenge is to implement surveillance systems
to prevent future epidemics of preventable occupational cancers in Alberta.

Full text
1-C-31.pdf

139

Factsheet on Asbestos and Asbestos-Related Diseases

Annotation
Fact 1

A total of 570 cases of mesothelioma were diagnosed in Alberta, Canada between
1980 and 2004, of which 487 (85%) cases were pleural mesotheliomas and 470
(82%) occurred in men.

Fact 2

In men 60 years and older, the age-standardized rates of pleural mesothelioma
increased 9.42% (6.91-12.00) per year between 1980 and 2004.

Fact 3

The male mesothelioma age-specific incidence rate per 100,000 increased from 9.1
(when aged 65 to 69 years) to 16.8 (when aged 70 to 74 years).

Fact 4

The number of pleural mesothelioma in men 40 years and older in Alberta, Canada, is
expected to increase to 247 cases between 2010 and 2014 and peak at 269 cases
between 2015 and 2019. The number of cases will drop slightly to 267 cases between
2020 and 2024.

Fact 5

The age-standardized incidence rate in female Albertans averaged 0.3 per 100,000
between 1987 and 2004 and the primary source of asbestos exposure was
environmental rather than occupational.
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No./Title

32. Occupational exposure to asbestos and
mortality among asbestos removal workers: a
Poisson regression analysis

Author/Contributor

Frost G, Harding A-H, Darnton A, McElvenny D, Morgan D

Bibliographic ID

Br J Cancer 2008 Sep;99(5):822-9

Introduction
Asian context

Asbestos removal is also a significant problem in Asia, but very few studies have been
conducted therein. The study is noteworthy in that preventive measures were accounted
for and the finding that an elevated risk for circulatory disease and ischemic heart
disease was found.

Critical appraisal

In a study of asbestos removal workers in Great Britain, spending more than 40 h per week stripping rather
than less than 10, increased mortality risk from all causes (RR 1.4, 95% CI 1.2-1.7), circulatory disease and
ischaemic heart disease. The study considered risk factors including dust suppression technique, type of
respirator used, hours spent stripping, smoking status and exposure length.

Unique keywords

Asbestos removal, mesothelioma, circulatory disease, ischemic heart disease, Great Britain

Abstract

The asbestos industry has shifted from manufacture to stripping/removal
work. The aim of this study was to investigate early indications of mortality
among removal workers. The study population consisted of 31,302
stripping/removal workers in the Great Britain Asbestos Survey, followed up
to December 2005. Relative risks (RR) for causes of death with elevated
standardized mortality ratios (SMR) and sufficient deaths were obtained from
Poisson regression. Risk factors considered included dust suppression
technique, type of respirator used, hours spent stripping, smoking status and
exposure length. Deaths were elevated for all causes (SMR 123, 95% CI 119
-127, n=985), all cancers including lung cancer, mesothelioma, and
circulatory disease. There were no significant differences between
suppression techniques and respirator types. Spending more than 40 h per
week stripping rather than less than 10, increased mortality risk from all
causes (RR 1.4, 95% CI 1.2-1.7), circulatory disease and ischaemic heart
disease. Elevated mesothelioma risks were observed for those first exposed
at young ages or exposed for more than 30 years. This study is a first step in
assessing long-term mortality of asbestos removal workers in relation to
working practices and asbestos exposure. Further follow-up will allow the
impact of recent regulations to be assessed.

Full text
1-C-32.pdf
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Annotation
Fact 1

Standardized mortality ratios (SMR) of mesothelioma and asbestosis among asbestos
strippingworkers in Great Britain between 1971 and 2005 were 808.2 (512.3-1,212.7)
and 3,849.6 (794.3-11,249.8), respectively.

Fact 2

A statistically significant increase in the risk of mortality among asbestos removal
workers from all cancers, lung cancer, and mesothelioma was seen among long-term
as compared with short-term workers (all cancers: relative risk (RR) 1.5, 1.2-1.9; lung
cancer: RR 1.6, 1.1-2.4; mesothelioma: RR 4.5, 1.3-16.0).

Fact 3

Mortality risk for mesothelioma among asbestos removal workers with at least 30
years exposure was significantly higher than those with less than 20 years exposure
(RR 7.3, 2.5-21.6).

Fact 4

The risk of mortality from mesothelioma was significantly lower for those first exposed
post-Asbestos Licensing Regulation (ALR) compared with those exposed pre-ALR
(RR 0.2,.04-0.6).

Fact 5

A reduction in mortality risk for all cancers and for mesothelioma with increasing age
of first occupational exposure was observed, and the risk of mortality for all causes
was lower for those whose first exposure to asbestos was after age 50 years (RR 0.7,
0.6-0.9).

References

142

Factsheet on Asbestos and Asbestos-Related Diseases

Chapter
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No./Title

33. Asbestos burden predicts survival in pleural
mesothelioma

Author/Contributor

Christensen BC, Godleski JJ, Roelofs CR, et al

Bibliographic ID

Environ Health Perspect 2008 Jun;116(6):723-6

Introduction
Asian context

Asbestos fiber burden predicts survival of pleural mesothelioma patients.

Critical appraisal

American malignant pleural mesothelioma (MPM) patients with a low asbestos burden had a 3-fold elevated
risk of death compared to patients with a moderate fiber burden [95% confidence interval (CI), 0.95-9.5;
p=0.06], and patients with a high asbestos burden had a 4.8-fold elevated risk of death (95% CI, 1.5-15.0;
p<0.01) versus those with moderate exposure.Self-reported exposure to asbestos was not predictive of
survival among the cases.

Unique keywords

Survival, asbestos fiber burden, lung tissue burden, mesothelioma

Abstract

Background: Malignant pleural mesothelioma (MPM) is a rapidly fatal asbestos-associated
malignancy with a median survival time of < 1 year following diagnosis. Treatment strategy is
determined in part using known prognostic factors.
Objective: The aim of this study was to examine the relationship between asbestos exposure
and survival outcome in MPM in an effort to advance the understanding of the contribution of
asbestos exposure to MPM prognosis.
Methods: We studied incident cases of MPM patients enrolled through the International
Mesothelioma Program at Brigham and Women’s Hospital in Boston, Massachusetts, using
survival follow-up, self-reported asbestos exposure (n=128), and a subset of cases (n=80) with
quantitative asbestos fiber burden measures.
Results: Consistent with the established literature, we found independent, significant
associations between male sex and reduced survival (p<0.04), as well as between
nonepithelioid tumor histology and reduced survival (p<0.02). Although self-reported exposure
to asbestos was not predictive of survival among our cases, stratifying quantitative asbestos
fiber burden [number of asbestos bodies per gram of lung (wet weight)] into groups of low (0
-99 asbestos bodies), moderate (100-1,099), and high fiber burden (>1,099), suggested a
survival duration association among these groups (p=0.06). After adjusting for covariates in a
Cox model, we found that patients with a low asbestos burden had a 3-fold elevated risk of
death compared to patients with a moderate fiber burden [95% confidence interval (CI), 0.95
-9.5; p=0.06], and patients with a high asbestos burden had a 4.8-fold elevated risk of death
(95% CI, 1.5-15.0; p<0.01) versus those with moderate exposure.
Conclusions: Our data suggest that patient survival is associated with asbestos fiber burden in
MPM and is perhaps modified by susceptibility.

Full text
1-C-33.pdf
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Annotation
Fact 1

Malignant Pleural Mesothelioma (MPM) patients with high asbestos fiber burden
(>1,099 asbestos bodies/g lung) had 4.8-fold (1.5-15.0, p<0.01) elevated risk of death
compared to patients with moderate burden (100-1,099 asbestos bodies/g lung).

Fact 2

Among the studied MPM patients of both sexes, a significant association between
self-reported asbestos exposure and older age at diagnosis was observed (reported
exposure; 62.0 ± 9.5 years: no reported exposure; 56.9 ± 9.7 years).

Fact 3

Quantitative asbestos burden data from 80 mesothelioma showed that males (median
count, 219 asbestos bodies/g lung; range, 0-6, 211) had significantly higher asbestos
burden than females (median count, 20 asbestos bodies/g lung; range, 0-2,437; p <
0.0001).

Fact 4

Fact 5
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No./Title

34. Non-occupational exposure to asbestos and
malignant mesothelioma in the Italian National
Registry of Mesotheliomas

Author/Contributor

Mirabelli D, Cavone D, Merlel E, et al

Bibliographic ID

Occup Environ Med 2010 Nov;67(11):792-4

Introduction
Asian context

Non-occupational exposure to asbestos is difficult to identify and may play a role in
cases where occupational exposures have been ruled out. In Asia, non-occupational
exposure to asbestos should be recognized as an important cause of malignant
mesothelioma.

Critical appraisal

In Italy, cases registered by the national mesothelioma registry (ReNaM) were
examined for possible sources of non-occupational exposure to asbestos. 8.3% of all
cases were found to have either environmental or familial exposure.

Unique keywords

Non-occupational exposure, family exposure, mesothelioma

Abstract

Background: Malignant mesotheliomas are strictly related to asbestos, but in
a proportion of cases no exposure can be recalled. Published estimates of
this proportion have important variations. Historical and geographical
differences in the fraction of cancer due to any given exposure are to be
expected, but incomplete identification of non-occupational exposures may
have played a role.
Methods: To assess the role of non-occupational exposures in causing
malignant mesotheliomas in Italy, the exposures of cases registered by the
national mesothelioma registry (ReNaM) were examined. ReNaM started in
1993 in five regions and currently covers 98% of the Italian population.
Information on occupational and non-occupational exposures of cases is
collected whenever possible.
Results: From 1993 to 2001 ReNaM registered 5,173 malignant
mesothelioma cases, and exposures were assessed in 3,552 of them. 144
and 150 cases with exposures limited to environmental (living in the
neighborhood of an industrial or natural source of asbestos) or familial (living
with a person occupationally exposed to asbestos) circumstances,
respectively, were identified, accounting for 8.3% of all cases.
Conclusions: Geographical variations in the proportion of cases due to nonoccupational exposures may be explained by the past distribution of
asbestos-using industries.

Full text
1-C-34.pdf
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Annotation
Fact 1

In Italy, between 1993 and 2001, 294 cases (8.3%) out 3,552 mesothelioma cases
that had exposure assessment were classified as having had environmental (144
cases) or familial (150 cases) exposure and without any evidence of occupational
exposure.

Fact 2

Among Italian mesothelioma cases, women represented 51% of all cases with
environmental exposure, but 84% of those with familial exposure.

Fact 3

Regarding environmental exposure episodes, more than one in three was classified
as due to residence in the neighborhood of an asbestos-cement plant, in areas that
were considered affected by its airborne emissions.

Fact 4

In cases of familial exposure, most often a close relative, a parent or a spouse, had
been employed in activities or professions entailing exposure to asbestos.

Fact 5
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
C. Epidemiology of ARDs

No./Title

35. Occupational asbestos exposure and digestive
cancers – a cohort study

Author/Contributor

Clin B, Morlais F, Dubois B, et al

Bibliographic ID

Aliment Pharmacol Ther 2009 Aug;30(4):364-74

Introduction
Asian context

Cancer of the small intestine and of the oesophagus should be given attention as
possibly related to asbestos exposure in Asian countries.

Critical appraisal

Based on a retrospective cohort morbidity study conducted in France, with 2,024 subjects (both sexes)
occupationally exposed to asbestos, 85 cases (both sexes) of digestive cancer were observed compared to
an expected number of 66.90 (SIR=1.27 [1.01; 1.57]). The authors concluded a relationship between
exposure to asbestos and cancer of the small intestine and of the oesophagus in men (women had overincidence for the peritoneum).

Unique keywords

Digestive cancers, occupational asbestos exposure

Abstract

Background: Although the role of asbestos in the genesis of mesothelioma and
primary bronchopulmonary cancers has been established, results from studies
focusing on the relationship between occupational exposure to asbestos and
digestive cancer remain contradictory.
Aim: To determine whether occupational asbestos exposure increases the incidence
of digestive cancers.
Methods: Our study was a retrospective morbidity study based on 2,024 subjects
occupationally exposed to asbestos. The incidence of digestive cancer was
calculated from 1st January 1978 to 31st December 2004 and compared with levels
among the local general population using Standardized Incidence Ratios. Asbestos
exposure was assessed using the company’s job exposure matrix.
Results: Eighty-five cases of digestive cancer were observed within our cohort, for
an expected number of 66.90 (SIR=1.27 [1.01; 1.57]). A significantly elevated
incidence, particularly notable among women, was observed for peritoneal
mesothelioma, independently of exposure levels. A significantly elevated incidence
was also noted among men for cancer of small intestine and oesophagus, for
cumulative exposure indexes for asbestos above 80 fibers/mL x years. A significantly
elevated incidence of cancer of the small intestine was also observed among men
having been exposed to asbestos for periods in excess of 25 years and for mean
exposure levels in excess of 4 fibers/mL.
Conclusions: This study suggests the existence of a relationship between exposure
to asbestos and cancer of the small intestine and of the oesophagus in men.

Full text
1-C-35.pdf
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Annotation
Fact 1

In a French cohort of 2,024 subjects occupationally exposed to asbestos, significantly
elevated incidences of peritoneal mesothelioma (SIR 15.9; 95% CI, 3.2-46.6) and
esophageal cancer (SIR 1.6; 1.0-2.5) among male workers were observed.

Fact 2

The over-incidence of peritoneal mesothelioma among female workers was four times
more frequent than among men (SIR 61.3; 19.8-143.1 for females and SIR 15.9, 3.2
-46.6 for males).

Fact 3

For male subjects having cumulative exposure in excess of 80 asbestos fibers/mL x
years, significantly elevated incidences of cancer of the small intestine (SIR 6.9; 1.4
-20.3) and of the oesophagus (SIR 1.0; 1.1-3.0) were observed.

Fact 4

For subjects having suffered cumulative exposure in excess of 80 fibers/mL x years, a
significantly elevated incidence of peritoneal mesothelioma was observed in both
genders, four times more frequent among women (SIR 97.7; 31.5-227.9), than among
men (SIR 22.6; 4.6-66.1).

Fact 5

Significantly elevated incidences of cancer of the small intestine (SIR 9.5; 1.1-34.3)
and of peritoneal mesothelioma (SIR 45.9; 9.2-134) were observed among male
subjects having asbestos exposure duration of > 25 years.
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No./Title

36. Mortality of former crocidolite (blue asbestos)
miners and millers at Wittenoom

Author/Contributor

Musk AW, de Klerk NH, Reid A, et al

Bibliographic ID

Occup Environ Med 2008 Aug;65(8):541-3

Introduction
Asian context

Unique study on workers exposed primarily to blue asbestos.

Critical appraisal

A historical cohort study on nearly 7,000 male former miners and millers at Wittenoom,
Australia producing blue asbestos. Main findings were increased mortality from lung
cancer (SMR = 1.52), pneumoconiosis (SMR = 15.5), respiratory diseases (SMR =
1.58) and tuberculosis (SMR = 3.06).

Unique keywords

Wittenoom, Australia, crocidolite, mining, milling, occupational exposure, mesothelioma

Abstract

Background: Blue asbestos was mined and milled at Wittenoom in Western
Australia between 1943 and 1966.
Methods: Nearly 7,000 male workers who worked at the Wittenoom mine and
mill have been followed up using death and cancer registries throughout
Australia and Italy to the end of 2000. Person-years at risk were derived
using two censoring dates in order to produce minimum and maximum
estimates of asbestos effect. Standardized mortality ratios (SMRs) compare
the mortality of the former Wittenoom workers with the Western Australian
male population.
Results: There have been 190 cases of pleural and 32 cases of peritoneal
mesothelioma in this cohort of former workers at Wittenoom. Mortality from
lung cancer (SMR = 1.52), pneumoconiosis (SMR = 15.5), respiratory
diseases (SMR = 1.58), tuberculosis (SMR = 3.06), digestive diseases (SMR
= 1.47), alcoholism (SMR = 2.24) and symptoms, signs and ill defined
conditions (SMR = 2.00) were greater in this cohort compared to the Western
Australian male population.
Conclusions:
Asbestos
related
diseases,
particularly
malignant
mesothelioma, lung cancer and pneumoconiosis, continue to be the main
causes of excess mortality in the former blue asbestos miners and millers of
Wittenoom.

Full text
1-C-36.pdf
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Annotation
Fact 1

In a historical cohort study on nearly 7,000 male former miners and millers at
Wittenoom, Australia producing blue asbestos followed up to year 2000, 190 cases of
pleural mesothelioma and 32 cases of peritoneal mesothelioma were observed.

Fact 2

Mortality risks from lung cancer (SMR1.52; 1.35-1.71), pneumoconiosis (SMR 15.48;
95% CI, 12.5-19.0), respiratory diseases (SMR 1.58; 1.39-1.79), tuberculosis (SMR
3.06; 1.58-5.35) and digestive diseases (SMR 1.47; 1.21-1.77) were increased among
male former blue asbestos workers.

Fact 3

Asbestos related diseases (mesothelioma, lung cancer and pneumoconiosis)
continue to be the main causes of mortality among male former blue asbestos
workers.

Fact 4

Fact 5
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No./Title

37. Mortality from all cancers of asbestos factory
workers in east London 1933–1980

Author/Contributor

Berry G, Newhouse ML, Wagner JC

Bibliographic ID

Occup Environ Med 2000 Nov;57(11):782-5

Introduction
Asian context

The study looked into cancers known to be caused by asbestos exposure (lung cancer
and mesothelioma) but gave attention also to cancers that may be potentially related to
asbestos exposure (ovarian and colon cancer).

Critical appraisal

In a cohort study of over 5,000 men and women exposed to asbestos (consisting of factory workers
manufacturing of asbestos textiles, AC pipes and of insulators), excess risk was observed for cancer of the
lung and mesothelioma. There were significant excesses of cancer of the ovary, of the liver, and of the
oesophagus but with no consistent relation to exposure.

Unique keywords

London, UK, ovarian cancer, colon cancer, lung cancer, mesothelioma

Abstract

Objective: To give the observed and expected deaths due to cancer at all
separate sites in asbestos workers in east London, and to analyze these for
overall effect and exposure-response trend.
Methods: The mortality experience of a cohort of over 5,000 men and women
followed up for over 30 years since first exposure to asbestos has been
extracted.
Results: There was a large excess of deaths due to cancer (537 observed,
222 expected). Most of these were due to cancer of the lung (232 observed,
77 expected) and pleural (52) and peritoneal (48) mesothelioma. The
exposure-response trend for all these three causes was highly significant.
There was also an excess of cancer of the colon (27 observed, 15 expected)
which was significantly related to exposure. There were significant excesses
of cancer of the ovary, of the liver, and of the oesophagus but with no
consistent relation to exposure.
Conclusions: The excess risk of cancer after exposure to asbestos was
mainly due to cancer of the lung and mesothelioma. An exposure related
excess of cancer of the colon was also detected but the possibility that some
of these deaths may have been peritoneal mesothelioma could not be
excluded. There was no consistent evidence of exposure related excesses at
any other site.

Full text
1-C-37.pdf
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Annotation
Fact 1

In a cohort study of UK workers exposed to asbestos, there were five sites with a
significant excess of deaths: lung (relative risk (RR) 3.0; 2.6-3.4), liver (RR 2.7; 1.3
-4.9), ovary (RR 2.5; 1.2-4.8), oesophagus (RR 2.1; 1.1-3.6) and colon (RR 1.8; 1.2
-2.7).

Fact 2

Workers previously exposed to asbestos had substantially elevated risks from pleural
mesothelioma (RR 61; 46-80) and peritoneal mesothelioma (RR 54; 40-72).

Fact 3

There was a significant excess of ovarian cancer in women with severe asbestos
exposure of more than 2 years.

Fact 4

The increasing risk of mesothelioma with increasing length of asbestos exposure is
clear, but was stronger for the peritoneum than for the pleura.

Fact 5

There was evidence of excess lung cancer and mesothelioma in the lowest exposure
group which meant the level of asbestos exposure experienced by the entire
observed group was sufficient to produce an health effect.
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No./Title

38. Chest pain in asbestos and silica-exposed
workers

Author/Contributor

Park EK, Thomas PS, Wilson D, Choi HJ, Johnson AR, Yates DH

Bibliographic ID

Occup Med (Lond) 2011 May;61(3):178-83

Introduction
Asian context

It should be realized that subjective respiratory symptoms are common among those
exposed to asbestos and this theme requires careful examination when monitoring
asbestos-related diseases.

Critical appraisal

First authored by a UOEH researcher. In a cross-sectional study using a standardized
questionnaire administered on 621 subjects, researchers found that chest pain is
common in subjects with asbestos-related disorders and silicosis.

Unique keywords

Chest pain, cough, dyspnea

Abstract

Background: Chest pain may be the first symptom of developing respiratory
malignancy, particularly in subjects with asbestos exposure, yet little
information exists on this topic.
Aims: To investigate chest pain in a cohort of subjects exposed to asbestos
and silica dust applying for compensation.
Methods: Cross-sectional study using a standardized questionnaire. Data
collection included: smoking history, Medical Research Council scales of
exercise capacity and respiratory symptoms.
Results: We studied 621 subjects. Six disease groups were categorized:
asbestosis (n=27), diffuse pleural thickening (DPT) (132), asbestosis and
DPT (14), silicosis (26), pleural plaques only (160) and healthy subjects with
a history of dust exposure (256). Crude prevalence rates of chest pain were
high, with chest pain approximately twice as common in subjects with
asbestos-related disorders and silicosis as in healthy subjects, with an overall
frequency of ~40%. However, when other variables were taken into account
in a multivariate analysis the differences between groups disappeared. The
factor most significantly related to chest pain was age.
Conclusions: Chest pain is apparently common in subjects with asbestosrelated disorders and silicosis, but after adjustment for other variables, no
increased prevalence was apparent in subjects with pleural disorders. More
sophisticated questionnaires and dedicated imaging are required to elucidate
this further.

Full text
1-C-38.pdf
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Annotation
Fact 1

The crude prevalence of dyspnea, chest pain and cough differed significantly among
the six different groups studied (p < 0.01), i.e., asbestosis, diffuse pleural thickening,
asbestosis and diffuse pleural thickening, pleural plaques only, silicosis, healthy but
exposed to asbestos.

Fact 2

Chest pain was present in 43% of subjects with diffuse pleural thickening and
asbestosis compared with 38% of subjects with pleural plaques (non-significant) and
dyspnea in 77% of these subjects compared with 45% of those with pleural plaques
(p < 0.001).

Fact 3

Odds ratios for dyspnea were significantly increased by increasing age over 50 years.

Fact 4

Breathlessness was the only symptom statistically significantly elevated by 14% by
the presence of diffuse pleural thickening and by 22% by the presence of asbestosis
and diffuse pleural thickening.

Fact 5
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No./Title

39. Incidence trends and gender differences in
malignant mesothelioma in New South Wales,
Australia

Author/Contributor

Hyland RA, Ware S, Johnson AR, Yates DH

Bibliographic ID

Scand J Work Environ Health 2007 Aug;33(4):286-92

Introduction
Asian context

The issue of malignant mesothelioma in women is also important in Asia especially in
relation to non-occupational exposure to asbestos.

Critical appraisal

Based on a comparative study between mesothelioma data in the Central Cancer
Registry and the registry of the NSW Workers’ Compensation (Dust Diseases) Board,
the authors found that the mean latency is increasing, and increasing numbers of
“nonoccupational” cases are being reported.

Unique keywords

New South Wales, Australia, women, gender difference, mesothelioma

Abstract

Objectives: Features of malignant mesothelioma reportedly differ between
men and women, including occupational asbestos exposure, histological
subtype, and median survival. In this study, incidence trends and clinical
features for malignant mesothelioma were compared between genders in
New South Wales (NSW), where notification of malignant mesothelioma to
the Central Cancer Registry is a statutory requirement.
Methods: Notifications to the Central Cancer Registry were compared with
those to the registry of the NSW Workers’ Compensation (Dust Diseases)
Board. The latter includes occupational and clinical data.
Results: Of the 3,090 cases of malignant mesothelioma reported to the
Central Cancer Registry between 1972 and 2004, 456 (15%) were female.
Altogether 1,995 malignant mesotheliomas were compensated between 1969
and 2004, of which 105 (5%) occurred among women. The incidence
increased for both genders by approximately 15-fold. Median survival was
similar for the men and women for all of the cases (7 versus 6 months), but
was better among the women who received compensation (8.5 versus 10.4
months, P<0.0001). The mean disease latency (42.8 years) increased over
the study period (P<0.001)
Conclusions: In New South Wales over the last 30 years, the total number of
malignant mesotheliomas and the number of compensated cases of
malignant mesothelioma have risen for both genders. The mean latency is
increasing, and increasing numbers of “nonoccupational” cases are being
reported. Survival remains poor.

Full text
1-C-39.pdf
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Annotation
Fact 1

The Central Cancer Registry in New South Wales, Australia recorded 456 women and
2,634 men mesothelioma cases between 1972 and 2004.

Fact 2

The most common occupations for the women with mesothelioma were steam press
operator (15%), process worker (14%) and clerical worker (14%). The most common
industry for the women was textile manufacturing.

Fact 3

The most common occupation for the male mesothelioma patients was carpenter
(20%) followed by fitter (16%), trade assistant (9%) and electrician (9%).

Fact 4

The latency period (the time between the year of first exposure to asbestos and the
year of diagnosis) was significantly shorter for peritoneal malignant mesothelioma
among both men (38.8 versus 44 years, P<0.01) and women (29.7 versus 43.6 years,
P<0.01) compared with their pleural counterparts.

Fact 5

Mesothelioma survival was poor among both genders but in overall, the women
compensated for malignant mesothelioma survived longer than men (median survival
10.4 months for the women versus 8.5 months for the men, P<0.0001).

References

156

Factsheet on Asbestos and Asbestos-Related Diseases

Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
C. Epidemiology of ARDs

No./Title

40. Asbestos exposure among Seoul metropolitan
subway workers during renovation of subway airconditioning systems

Author/Contributor

Yu IJ, Yoo CY, Chung YH, Han JH, Yhang SY, Yu GM, Song KS

Bibliographic ID

Environ Int 2003 Jan;29(7):931-4

Introduction
Asian context

Korean study on measurement of environment air during the renovation of the subway’s
air-conditioning system. Potential asbestos fiber sources and exposure among workers
should be monitored in Asian countries, especially, countries which have still used
asbestos-containing products.

Critical appraisal

The level of exposure to asbestos was examined for Seoul metropolitan subway
workers during the renovation of the subway’s air-conditioning system. TEM-EDX was
employed. While asbestos levels were below Korean occupational limit of 2 fibers/cm3,
they were still detectable.

Unique keywords

Seoul, Korea, subway station, air monitoring

Abstract

Air quality in underground spaces has seldom been evaluated in Korea.
Accordingly, the current study recently evaluated asbestos exposure among
Seoul metropolitan subway workers during the renovation of the subway’s airconditioning system. To identify possible routes of asbestos exposure,
suspected sources, including gaskets, ceiling boards, ceiling materials, and
dust settled inside ducts, were all sampled. Personal air samples were also
taken to evaluate any asbestos exposure during the renovation. The
asbestos fibers found in the samples were analyzed using a transmission
electron microscope (TEM) equipped with an energy dispersive X-ray
analyzer (EDX). Twelve out of eighteen bulk samples contained asbestos, the
majority of which was chrysotile fibers. Asbestos was detected in 9 out of 72
personal air samples and the level ranged from 0.003 to 0.02 fibers/cm3.
While asbestos levels were below Korean occupational limit of 2 fibers/cm3,
they were still detectable and therefore further monitoring would be
appropriate.

Full text
1-C-40.pdf
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Annotation
Fact 1

In a Korean study on measurement of environment air during the renovation of the
subway’s air-conditioning system, twelve of the 18 bulk samples were found to
contain asbestos. Ten samples contained chrysotile fibers and 2 samples contained
tremolite fibers.

Fact 2

Asbestos containing products used in subway stations were gaskets used in the duct
connections, ceiling boards, ceiling-coating and wall-coating materials.

Fact 3

Asbestos was detected in 9 out of 72 personal air sampling samples and the majority
of asbestos type was chrysotile.

Fact 4

The concentrations of asbestos identified ranged from 0.003 to 0.02 fibers/cm3 that
was much lower than the current Korean occupational exposure limit (2 fibers/cm3)
[this paper was published in 2003].

Fact 5

References

158

Factsheet on Asbestos and Asbestos-Related Diseases

Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
C. Epidemiology of ARDs

No./Title

41. The French national mesothelioma surveillance
program

Author/Contributor

Goldberg M, Imbernon E, Rolland P, et al

Bibliographic ID

Occup Environ Med 2006 Jun;63(6):390-5

Introduction
Asian context

National mesothelioma surveillance program provides a valuable information source to
improve knowledge of this neoplasm and for better management of patients.

Critical appraisal

A detailed analysis of data of NMSP (French National Mesothelioma Surveillance
Program) records on incident pleural tumors in 21 French districts that cover a
population of approximately 16 million people. The attributable risk fraction for
occupational asbestos exposure in men was 83.2% (76.8% to 89.6%).

Unique keywords

France, surveillance program, mesothelioma

Abstract

Objectives: The French National Mesothelioma Surveillance Program (NMSP) was established
in 1998 by the National Institute for Health Surveillance (InVS). Its objectives are to estimate
the trends in mesothelioma incidence and the proportion attributable to occupational asbestos
exposure, to help improve its pathology diagnosis, to assess its compensation as an
occupational disease, and to contribute to research.
Methods: The NMSP records incident pleural tumors in 21 French districts that cover a
population of approximately 16 million people (a quarter of the French population). A
standardized procedure of pathological and clinical diagnosis ascertainment is used. Lifetime
exposure to asbestos and to other factors (man made mineral fibers, ionizing radiation, SV40
virus) is reconstructed, and a case-control study was also conducted. The proportion of
mesothelioma compensated as an occupational disease was assessed.
Results: Depending on the hypothesis, the estimated number of incident cases in 1998 ranged
from 660 to 761 (women: 127 to 146; men 533 to 615). Among men, the industries with the
highest risks of mesothelioma are construction and ship repair, asbestos industry, and
manufacture of metal construction materials; the occupations at highest risk are plumbers,
pipe-fitters, and sheet-metal workers. The attributable risk fraction for occupational asbestos
exposure in men was 83.2% (95% CI 76.8 to 89.6). The initial pathologist’s diagnosis was
confirmed in 67% of cases, ruled out in 13%, and left uncertain in the others; for half of the
latter, the clinical findings supported a mesothelioma diagnosis. In all, 62% applied for
designation of an occupational disease, and 91% of these were receiving workers’
compensation.
Conclusions: The NMSP is a large scale epidemiological surveillance system with several
original aspects, providing important information to improve the knowledge of malignant pleural
mesothelioma, such as monitoring the evolution of its incidence, of high risk occupations and
economic sectors, and improving pathology techniques.

Full text
1-C-41.pdf
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Annotation
Fact 1

Based on a detailed analysis of data of NMSP (French National Mesothelioma Surveillance
Program) records on incident pleural tumors in 21 French districts (population covers
approximately 16 million people), the estimated number of incidence mesothelioma cases in
France in 1998 ranged from 660 to 761 (women: 127-146; men: 533-615).

Fact 2

The industries where the risks of mesothelioma were highest were construction and
ship repair, transformation and manufacture of asbestos products, and the
manufacture of metal construction materials (bridges, tanks, pipes, scaffolding, and
staircases).

Fact 3

The occupations most at risk were plumbers and pipe-fitters, sheet metal workers and
boilermakers, and welders and flame-cutters.

Fact 4

The risk fraction attributable to occupational asbestos exposure was 83.2% (76.8
-89.6) in men, and 38.4% (26.8-50.0) in women.

Fact 5
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No./Title

42. Exposure of UK industrial plumbers to
asbestos, part 1: monitoring of exposure using
personal passive samplers

Author/Contributor

Burdett G, Bard D

Bibliographic ID

Ann Occup Hyg 2007 Mar;51(2):121-30

Introduction
Asian context

Asbestos fiber monitoring using the passive personal sampler could be efficient and
cost-effective means to obtain data on maintenance workers’ exposure to asbestos.

Critical appraisal

Asbestos exposure of industrial plumbers was measured using personal passive
samplers (i.e., light-weight samplers, which collect particles by electrostatic attraction)
developed at the Health and Safety Laboratory, UK

Unique keywords

United Kingdom, Aasbestos-containing material (ACM), monitoring, exposure, plumber

Abstract

Epidemiological data suggest that there has been and may continue to be a significant risk to
maintenance workers, who through their work may disturb asbestos-containing materials
(ACM). The sampling and assessment of maintenance workers' exposure is a particular
problem because they may not know that they are working with ACM. A strategy to monitor
their true exposure has been developed and applied to one group of workers. The asbestos
exposure of industrial plumbers was measured using personal passive samplers developed at
the Health and Safety Laboratory (HSL). The light-weight samplers, which collect particles by
electrostatic attraction, are simple to use and do not require prior knowledge that asbestos is to
be disturbed as does conventional sampling. The samplers were issued by post and analysed,
after return, using transmission electron microscopy (TEM). The strategy was found to be a
reasonably efficient and cost-effective way to obtain data on maintenance worker's exposure to
asbestos. The results of the TEM analysis of the passive samplers showed that the percentage
of workers exposed to >5 microm long asbestos fibres was 62% in Round 1 and 58% in Round
2. For phase contrast microscopy equivalent (PCME) asbestos fibres, the values were 46 and
29%, respectively. The three samples with the highest numbers of fibres were followed up and
were associated with plumbers working in areas which had supposedly been stripped of
asbestos just prior to their starting work, suggesting that poor removal, clean-up and clearance
practice presents a significant part of the risk to plumbers. Although flow rates will vary with
conditions and time, an approximate average sampling rate from previous comparisons was
used to calculate the concentration. This gave an average exposure to regulated PCME fibres
of 0.009 f ml-1 for amphibole asbestos and 0.049 f ml-1 for chrysotile. The calculate risk based
on the PCME fibre types collected and their estimated concentrations, showed that the risk
from airborne amphibole fibres was approximately 6 times greater than from chrysotile fibres. If
representative, the estimated lifetime risk of death from an asbestos related cancer for an
exposure from age 20 for 40 years would be 68 per 100,000, which equates to an annual risk
of death of the order of 10 per million.

Full text
1-C-42.pdf
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Annotation
Fact 1

In a study measuring asbestos exposure of industrial plumbers using personal passive
samplers (i.e., light-weight samplers, which collect particles by electrostatic attraction), thirtyone (62%) of the analyses found >5 µm long asbestos structures, of which 30 (60%) contained
chrysotile asbestos and 6 (12%) contained amphibole asbestos with 5 (10%) containing both
chrysotile and amphibole (mainly amosite) asbestos.

Fact 2

Twenty-three (46%) of the analyses detected PCME (phase contrast microscopy
equivalent) asbestos fibers, of which 21 (42%) were found to contain chrysotile
asbestos, 6 (12%) were found to contain amphibole asbestos with 4 (8%) containing
both chrysotile and amphibole (mainly amosite) asbestos.

Fact 3

The concentrations of PCME (phase contrast microscopy equivalent) asbestos fibers
for chrysotile and amphibole (mainly amosite) asbestos were 0.069 and 0.011 f/ml,
respectively.

Fact 4

The average PCME (phase contrast microscopy equivalent) concentration for amosite
and chrysotile was 0.009 and 0.049 f/ml, which equated to an estimated lifetime risk
of 68 per 100,000 and 10.1 per 100,000, respectively, based on 40 years of
continuous workplace exposure from the age of 20.

Fact 5

The use of the passive sampler in a postal survey has been shown to be a reasonably
efficient and cost-effective way to monitor workers’ exposure to asbestos.
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No./Title

43. Asbestos release from whole-building
demolition of buildings with asbestos-containing
material

Author/Contributor

Perkinsa RA, Hargesheimerb J, Fouriea W

Bibliographic ID

J Occup Environ Hyg 2007 Dec;4(12):889-94

Introduction
Asian context

Airborne asbestos fibers released from asbestos-containing materials during the
demolition process needs to be regulated and controlled to avoid asbestos-related
health risks.

Critical appraisal

A paper reporting on asbestos air monitoring from two demolition projects involving
asbestos-containing material (ACM). The monitoring found the concentrations of fibers
detected by phase contrast microscopy were generally well below the permissible
exposure limits (PEL) of workers.

Unique keywords

Alaska, USA, demolition, whole-building demolition, air monitoring

Abstract

Objectives: The French National Mesothelioma Surveillance Program (NMSP) was established
in 1998 by the National Institute for Health Surveillance (InVS). Its objectives are to estimate
the trends in mesothelioma incidence and the proportion attributable to occupational asbestos
exposure, to help improve its pathology diagnosis, to assess its compensation as an
occupational disease, and to contribute to research.
Methods: The NMSP records incident pleural tumors in 21 French districts that cover a
population of approximately 16 million people (a quarter of the French population). A
standardized procedure of pathological and clinical diagnosis ascertainment is used. Lifetime
exposure to asbestos and to other factors (man made mineral fibers, ionizing radiation, SV40
virus) is reconstructed, and a case-control study was also conducted. The proportion of
mesothelioma compensated as an occupational disease was assessed.
Results: Depending on the hypothesis, the estimated number of incident cases in 1998 ranged
from 660 to 761 (women: 127 to 146; men 533 to 615). Among men, the industries with the
highest risks of mesothelioma are construction and ship repair, asbestos industry, and
manufacture of metal construction materials; the occupations at highest risk are plumbers,
pipe-fitters, and sheet-metal workers. The attributable risk fraction for occupational asbestos
exposure in men was 83.2% (95% CI 76.8 to 89.6). The initial pathologist’s diagnosis was
confirmed in 67% of cases, ruled out in 13%, and left uncertain in the others; for half of the
latter, the clinical findings supported a mesothelioma diagnosis. In all, 62% applied for
designation of an occupational disease, and 91% of these were receiving workers’
compensation.
Conclusions: The NMSP is a large scale epidemiological surveillance system with several
original aspects, providing important information to improve the knowledge of malignant pleural
mesothelioma, such as monitoring the evolution of its incidence, of high risk occupations and
economic sectors, and improving pathology techniques.

Full text
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Annotation
Fact 1

In an American study on asbestos air monitoring from two demolition projects involving
asbestos-containing material (ACM),the highest worker exposure observed was 0.141 f/cm3 by
phase contrast microscopy (PCM), but was 0.013 f/cm3 by the NIOSH 7402 transmission
electron microscopy (TEM) method, which counts only asbestos fibers.

Fact 2

The building demolition produced debris of 2,700 tons which required 20,000 gallons
of water per day (75 m3/day) during the wetting process.

Fact 3

No significant release of fibers occurred, despite the presence of Categories I and II
asbestos-containing materials (ACM) and gypsum wallboard (GWB) with ACM joint
compound, which is not considered ACM by EPA rules.

Fact 4

Mean of personal air monitoring among general labor, excavator cab and front-end
loader resulted in 0.042 (0.0066-0.14), 0.038 (0.008-0.1) and 0.036 (0.009-0.084)
f/cm3, respectively.

Fact 5

Significant amounts of ACM remained in the buildings but very low levels of asbestos
fibers during demolition with the wetting process were detected at less than 0.004
f/cm3 by TEM in downwind areas, and less than 0.03 f/cm3 by TEM of personal air
monitoring of the most heavily exposed workers.
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No./Title

44. Exposure to chrysotile asbestos associated
with unpacking and repacking boxes of automobile
brake pads and shoes

Author/Contributor

Madl AK, Scott LL, Murbach DM, Fehling KA, Finley BL, Paustenbach DJ

Bibliographic ID

Ann Occup Hyg 2008 Aug;52(6):463-79

Introduction
Asian context

The authors focused on handling procedures for automobile brake pads and shoes to
and examined levels of asbestos exposure. This has relevance to Asian countries
where such products are used widely in this region.

Critical appraisal

In response to concerns raised regarding asbestos exposure from asbestos-containing brakes, the authors
conducted a simulation study involving the unpacking and repacking of boxes of brakes. The authors
concluded that a worker handling a relatively large number of boxes of brakes over short periods of time will
not be exposed to airborne asbestos in excess of its historical or current short-term occupational exposure
limits.

Unique keywords

Automobile brakes, brake shoes, exposure, chrysotile

Abstract

Industrial hygiene surveys and epidemiologic studies of auto mechanics have shown that these workers
are not at an increased risk of asbestos-related disease; however, concerns continue to be raised
regarding asbestos exposure from asbestos-containing brakes. Handling new asbestos-containing brake
components has recently been suggested as a potential source of asbestos exposure. A simulation study
involving the unpacking and repacking of 105 boxes of brakes (for vehicles ca. 1946-80), including 62
boxes of brake pads and 43 boxes of brake shoes, was conducted to examine how this activity might
contribute to both short-term and 8-h time-weighted average exposures to asbestos. Breathing zone
samples on the lapel of a volunteer worker (n = 80) and area samples at bystander (e.g. 1.5 m from
worker) (n = 56), remote area (n = 26) and ambient (n=10) locations collected during the unpacking and
repacking of boxes of asbestos-containing brakes were analyzed by phase contrast microscopy and
transmission electron microscopy. Exposure to airborne asbestos was characterized for a variety of
parameters including the number of boxes handled, brake type (i.e. pads versus shoes) and the distance
from the activity (i.e. workers, bystander and remote area). This study also evaluated the fiber size and
morphology distribution according to the International Organization for Standardization analytical method
for asbestos. It was observed that (i) airborne asbestos concentrations increased with the number of boxes
unpacked and repacked, (ii) handling boxes of brake pads resulted in higher worker asbestos exposures
compared to handling boxes of brake shoes, (iii) cleanup and clothes-handling tasks produced less
airborne asbestos than handling boxes of brakes and (iv) fiber size and morphology analysis showed that
while the majority of fibers were free (e.g. not associated with a cluster or matrix), <30% were respirable
and even fewer were of the size range (> 20 µm length) considered to pose the greatest risk of asbestosrelated diseases. It was found that average airborne chrysotile concentrations (30 min) ranged from 0.086
to 0.368 and 0.021 to 0.126 f/cc for a worker unpacking and repacking 4-20 boxes of brake pads and 4-20
boxes of brake shoes, respectively. Additionally, average airborne asbestos exposures (30 min) at
bystander locations ranged from 0.004 to 0.035 and 0.002 to 0.011 f/cc when 4-20 boxes of brake pads
and 4-20 boxes of brake shoes were handled, respectively. These data show that a worker handling a
relatively large number of boxes of brakes over short periods of time will not be exposed to airborne
asbestos in excess of its historical or current short-term occupational exposure limits.

Full text
1-C-44.pdf
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Fact 1

In a simulation study involving the unpacking and repacking of boxes of brakes where
airborne asbestos concentrations were measured, the concentration level generally
increased with the number of boxes handled for both pads and shoes.

Fact 2

Average 30-min samples in the worker’s breathing zone ranged from 0.086 to 0.368
f/cc for handling 4-20 boxes of break pads and 0.021 to 0.126 f/cc for the same
number of boxes of break shoes.

Fact 3

At the bystander sampling locations for the same number of boxes, average airborne
asbestos concentrations were observed at 0.004-0.035 f/cc for brake pads and 0.002
-0.011 f/cc for brake shoes.

Fact 4

Average airborne asbestos concentrations decreased from 0.356 to 0.021 f/cc after
unpacking and repacking of break pads ceased. Also average airborne asbestos
concentrations decreased from 0.030 to 0.013 f/cc after unpacking and repacking of
break shoe boxes ceased.

Fact 5

Eight-hour TWA (time-weighted average) worker exposures handling up to 40 boxes
of brakes in a workday was 0.063 f/cc.
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No./Title

45. Predicted mortality from malignant
mesothelioma among women exposed to blue
asbestos at Wittenoom, Western Australia

Author/Contributor

Reid A, Berry G, Heyworth J, de Klerk NH, Musk AW

Bibliographic ID

Occup Environ Med 2009 Mar;66(3):169-74

Introduction
Asian context

Future mesothelioma deaths among women have rarely been estimated but merit
investigation in Asian countries.

Critical appraisal

The objective was to estimate the future burden of female mesothelioma deaths in a cohort exposed to blue
asbestos at Wittenoom, Western Australia. 40 deaths from mesothelioma were observed to the end of 2004.
Using a range of models that incorporate time since first exposure, competing risks from other diseases,
latency periods and clearance of mesothelioma from the lungs, the authors predicted 66 to 87 deaths from
mesothelioma until 2030, which were characterized as high and persisting by the authors.

Unique keywords

Crocidolite, women, mesothelioma, Wittenoom

Abstract

Introduction: Nearly 3,000 women and girls were documented to have lived at
the blue asbestos mining and milling town of Wittenoom in Western Australia
between 1943 and 1992. Eight per cent of deaths among these women to the
end of 2004 have been from malignant mesothelioma of the pleura.
Aim: To predict future mortality from mesothelioma to 2030 in this cohort.
Methods: Mesothelioma mortality rates incorporating parameters for
cumulative exposure, a power of time since first exposure and annual rates of
fiber clearance from the lung were calculated from maximum likelihood
estimates. These rates plus age specific mortality rates for Western Australia
females incorporating an excess lung cancer risk were then applied to all
Wittenoom cohort women surviving to the end of 2004, in yearly increments,
to predict the future numbers of cases of mesothelioma to 2030.
Results: There were 40 deaths from mesothelioma among the Wittenoom
women to the end of 2004. Using a range of models that incorporate time
since first exposure, competing risks from other diseases, latency periods
and clearance of mesothelioma from the lungs we predict 66 (lowest
estimate) to 87 (highest estimate) deaths from mesothelioma until 2030. This
represents one and a half to two and a half times the number of deaths that
have already occurred to the end of 2004.
Conclusion: The high toll from mesothelioma in this cohort of women and girls
will continue well into the future.

Full text
1-C-45.pdf
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Fact 1

Among the roughly 3,000 women and girls exposed to blue asbestos in Wittenoom
during 1943-1992, 40 deaths (10 among workers and 30 among residents) from
malignant mesothelioma of the pleura occurred during 1950-2004.

Fact 2

The mesothelioma mortality rate appears to peak for workers at 30 or more years
since first exposure, but for residents the rate is still increasing, with the rate at 40 or
more years since first exposure being 43% greater than the rate for 30-39 years since
first exposure.

Fact 3

Predicted mesothelioma deaths between 2005 and 2030 ranged from 66 to 87 among
2,402 women.

Fact 4

A longer latency period appears to be consistent with t lower exposures to asbestos
among women. This may also explain why there has been no obvious decrease in
mesothelioma predicted numbers to 2030.

Fact 5

The future age distribution of mesothelioma will be similar to the pattern that was
observed up to the end of 2004, in which the median age at death was 60 years
(inter-quartile range 52-75).
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No./Title

46. The mortality of women exposed
environmentally and domestically to blue asbestos
at Wittenoom, Western Australia

Author/Contributor

Reid A, Heyworth J, de Klerk N, Musk AW

Bibliographic ID

Occup Environ Med 2008 Nov;65(11):743-9

Introduction
Asian context

The authors studied mortality risks among women with environmental and domestic
exposures to asbestos.

Critical appraisal

Mortality patterns were studied for 2,552 women and girls having lived in the blue
asbestos mining and milling township of Wittenoom during 1943-1992 uninvolved in
asbestos mining or milling. Excess cancer mortality, including mesothelioma was found.

Unique keywords

Crocidolite, women, environment and domestic exposure, mesothelioma

Abstract

Objectives: Knowledge of mortality patterns following exposure to asbestos has been
determined mostly from cohort studies of men who were exposed to asbestos in their
workplace. Women are more likely to have obtained their asbestos exposure domestically or
from their environment.
Methods: 2,552 women and girls are documented to have lived in the blue asbestos mining
and milling township of Wittenoom between 1943 and 1992 and were not involved in asbestos
mining or milling. Quantitative asbestos exposure measurements were derived from periodic
dust surveys undertaken in the industry and around the township. Death records were obtained
for the period 1950-2004. Standardized mortality ratios (SMRs) were calculated to compare the
Wittenoom women’s mortality with that of the Western Australian female population.
Results: There were 425 deaths, including 30 from malignant mesothelioma. There was
excess mortality for all causes of death (SMR = 1.13), all neoplasms (SMR = 1.42), symptoms,
signs and ill defined conditions (SMR = 6.35), lung cancer (SMR = 2.15) and pneumoconiosis
(SMR = 11.8). Mortality from cancer of the ovary (SMR = 1.52), upper aerodigestive cancers
(SMR = 2.70) and tuberculosis (SMR = 5.38) was increased but not significantly. The risk of
death from mesothelioma was increased, but not significantly, in residents known to have lived
with or washed the clothes of an Australian Blue Asbestos Company asbestos worker (HR =
2.67, 95% CI 0.77 to 9.21; HR = 2.61, 95% CI 0.85 to 7.99, respectively).
Conclusion: Women who were former residents of Wittenoom, exposed to asbestos in their
environment or in their home, have excess cancer mortality, including mesothelioma,
compared with the Western Australian female population.

Full text
1-C-46.pdf
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Fact 1

In a mortality study of 2,552 women and girls having lived in the blue asbestos mining
and milling township of Wittenoom, excess mortality was found for lung cancer (SMR
2.15; 1.45-3.07) and pneumoconiosis (SMR 11.8; 1.42-42.5).

Fact 2

There were 30 women deaths from malignant pleural mesothelioma (no value for
SMR was provided) of which 26 women (90%) lived with an asbestos worker and 16
women (53%) reported washing the clothes of an asbestos miner or miller.

Fact 3

The risk of mesothelioma tended to increase for those residents who were known to
have washed the clothes of or lived with an asbestos worker (HR 2.61; 0.85-7.99 and
HR 2.67; 0.77-9.21, respectively).

Fact 4

99% of residents had asbestos intensity exposures estimates of less than 5 f/ml and
the median estimated cumulative exposure for all resident women was 3.15 f/ml years
(range 1.23-7.35 f/ml years).

Fact 5
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No./Title

47. Personal and static sample measurements of
asbestos fibers during two abatement projects

Author/Contributor

Dufresne A, Dion C, Frielaender A, Audet E, Perrault G

Bibliographic ID

Bull Environ Contam Toxicol 2009 Apr;82(4):440-3

Introduction
Asian context

Asbestos fibers can be liberated from asbestos-containing products during demolition
and renovation processes.

Critical appraisal

In a study assessing exposure during abatement of amosite containing material (ACM)
and chrysotile containing material (CCM), mean fiber concentrations (MFC) in breathing
zone (BZ) were 20.3 ± 7.9 f/cc and 6.3 ± 2.2 f/cc, respectively.

Unique keywords

Abatement, monitoring, amosite containing material (ACM), chrysotile containing material (CCM)

Abstract

Exposure assessment was performed during the abatement of amosite
containing material (ACM) and chrysotile containing material (CCM). Mean
fiber concentrations (MFC) in breathing zone (BZ) were 20.3 ± 7.9 f/cc and
6.3 ± 2.2 f/cc during abatements of ACM and CCM, respectively. At the fixed
station, MFC were 5.4 ± 3.5 f/cc for ACM and 2.9 ± 1.6 f/cc for CCM. For
observer’s BZ, MFC were 3.1 ± 1.3 f/cc (ACM) and 1.8 ± 0.33 f/cc (CCM)
during the abatement. Though elevated, area and observer-type samples
clearly underestimate exposure. Exposure remained unacceptable in the
worksite with the class of respiratory protection used.

Full text
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Fact 1

In a study assessing exposure during abatement of amosite containing material (ACM) and
chrysotile containing material (CCM), mean fiber concentration in worker’s breathing zone
(WBZ) was 20.3 f/cc (SD 7.9) during abatement of amosite containing material while mean fiber
concentration in WBZ was 6.3 f/cc (SD 2.2) during the abatement of chrysotile containing
material.

Fact 2

At the fixed station, mean fiber concentration was 5.4 f/cc (SD 3.5) for amosite
containing material and was 2.9 f/cc (SD 1.6) for chrysotile containing material.

Fact 3

For observer’s breathing zone, mean fiber concentration was 3.1 f/cc (SD 1.3) during
the abatement of amosite containing material and 1.8 f/cc (SD 0.33) during the
abatement of chrysotile containing material.

Fact 4

The ratios of worker’s breathing zone to fixed stations was 3.8 and 2.2 for amosite
and chrysotile abatement projects, respectively. The ratio of worker’s breathing zone
to observer’s breathing zone were 6.5 and 3.5 for amosite and chrysotile abatement
activities.

Fact 5

Wetting the asbestos and spraying water mist are common techniques to reduce fiber
concentrations in the air by soaking the minerals, increasing their density and causing
them to settle more rapidly.
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No./Title

48. Risk assessment of the decay of asbestos
cement roofs

Author/Contributor

Campopiano A, Ramires D, Zakrzewska M, Ferri R, D'Annibale A, Pizzutelli G

Bibliographic ID

Ann Occup Hyg 2009 Aug;53(6):627-38

Introduction
Asian context

In Asia, asbestos cement roofs are widely used. More attention should be given to the
problem of deterioration of asbestos cement roofs and their treatment.

Critical appraisal

With an aim to evaluate the differences among several methods used for the risk assessment that lead to a
specific choice of abatement techniques, the authors evaluated the state of deterioration of 40 asbestos
cement roofs using two priority assessment algorithms elaborated in Italy, It was concluded that the two
methods of risk assessment of the decay of asbestos cement roofs show slight differences .

Unique keywords

Asbestos cement roof, risk assessment

Abstract

Objectives: In an assessment of the risk of asbestos fibers release from
asbestos cement materials, an important role is played by the assessment of
the surface corrosion and by the disaggregation of asbestos cement. The aim
of this work is to evaluate the differences among several methods used for
the risk assessment that lead to a specific choice of abatement techniques.
Methods: The state of deterioration of 40 asbestos cement roofs was
evaluated using two priority assessment algorithms elaborated in Italy, the
‘pull-up test’ described by the Italian Organization for Standardization and the
indicators described in the Italian legislation coupled with the observation of a
small sample, taken from each roof, by a stereomicroscope.
Results: The results obtained with the methods, proposed in this study, for
the risk assessment of the decay of asbestos cement roofs show slight
differences among them, only one deviates from the others in judgment on
the state of conservation of the roof.
Conclusions: It is very important to train the operator conducting the study
since a completely subjectivity-free method does not exist. Whatever method
is used will always be affected by the subjectivity linked to the competency
and the training of the operator. Moreover, each method on its own cannot
assess the risk of exposure to asbestos, but reliable assessment of asbestoscontaining materials requires the use of more than one method, such as
visual inspections, a pull-up test, and an assessment algorithm.

Full text
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Fact 1

In a risk assessment study of 40 asbestos cement roof deterioration in Italy, mean
concentrations of airborne asbestos fibers measured in adjacent areas to buildings
with asbestos cement roofs were 0.4 f/L for farms, industrial sheds and repair shops
and 0.6 f/L for industrial disused sites.

Fact 2

Despite the high deterioration of roofing, the levels of airborne asbestos are low.

Fact 3

The roofing materials classified as ‘very poor’ has undergone the effects of leaching
and the asbestos fibers were completely free from the cement.

Fact 4

The high quantity of asbestos fibers found in the material gathered from the gutters is
testimony to the fact that a slow and continued release of asbestos fibers takes place
from the materials.

Fact 5
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49. Assessment of cancer risks due to
environmental exposure to asbestos

Author/Contributor

Driece HAL, Siesling S, Swuste P, Burdorf A

Bibliographic ID

J Expo Sci Environ Epidemiol 2010 Jul;20(5):478-85

Introduction
Asian context

The study focuses on environmental exposure to asbestos in a rural area where the soil
is polluted with waste products containing asbestos.

Critical appraisal

The Dutch study employed household and site approaches to conduct risk assessment of a rural area, where
the soil is polluted with waste products containing asbestos It was shown that asbestos waste on the surface
of roads and yards in an area with over 130,000 inhabitants may result in long-term exposure to asbestos that
will cause several cases of malignant mesothelioma each year.

Unique keywords

Environmental exposure, mesothelioma

Abstract

In a rural area widespread pollution of friable and non-friable waste products was present,
used to harden dirt tracks, yards, and driveways during 1935-1974. Exposure to environmental
asbestos was assessed by a site approach, based on number of polluted sites within postal
code areas, and by a household approach, based on number of households in the close
vicinity to polluted sites within postal code areas. Based on asbestos soil investigations, 293
sites were identified with asbestos waste material at the surface, of which 77% contained
crocidolite fibers as well as chrysotile fibers. The 293 sites-at-risk varied from 5 m2 to 2,722
m2 and were surrounded by 347 households within 100 m of these sites. Distance to the plant
was associated with the number of sites (r=0.36), and with the number of households (r=0.52).
However, categorization of postal code areas into low, intermediate or high likelihood of
exposure to asbestos showed a modest agreement between the site and household approach.
In the site approach a total of 2.3 million person-years at risk were estimated with an average
exposure of 1,674 fibers/m3 and an expected 1.8 cases of malignant mesothelioma each year.
The household approach resulted in estimates of 1.2 million person-years at risk, and 0.9
cases of malignant mesothelioma per year, respectively. This study illustrates that asbestos
waste on the surface of roads and yards in an area with over 130,000 inhabitants may result in
long-term exposure to asbestos that will cause several cases of malignant mesothelioma each
year. Although distance to plant, number of polluted sites and number of exposed household
were associated, the modest agreement among these measures of exposure indicate that the
exposure assessment strategy chosen in a particular study may result in considerable
misclassification. Without detailed information on individual behavior within the polluted area, it
is difficult to show that a more individually oriented approach will perform better than an
ecological approach.

Full text
1-C-49.pdf
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Fact 1

Cancer risk assessment due to environmental exposure to asbestos was done in a
Dutch rural area. From all relevant sites where friable waste material was identified,
77% of the asbestos samples contained crocidolite and chrysotile fibers and in 22%
only chrysotile fibers were reported.

Fact 2

The polluted area with low, intermediate, and high exposure to asbestos covers on
average only 0.04% (0-0.2%) 0.09% (0.01-0.34%), and 0.55% (0.09-1.40%) of the
total surface available for daily human activities, respectively.

Fact 3

For sites with asbestos waste at surface, a total of 2.3 million person-years at risk with
average exposure below 1,674 fibers/m3, resulted in an estimated additional 1.8
cases of mesothelioma each year, with a maximum estimate of 9.6 cases of
mesothelioma per year.

Fact 4

For sites with asbestos waste at surface, a total of 2.3 million person-years at risk with
average exposure below 1,674 fibers/m3, resulted in an estimated additional 1.8
cases of mesothelioma each year, with a maximum estimate of 9.6 cases of
mesothelioma per year.

Fact 5
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50. Global use of asbestos and the incidence of
mesothelioma

Author/Contributor

Tossavainen A

Bibliographic ID

Int J Occup Environ Health 2004 Jan-Mar;10(1):22-5

Introduction
Asian context

Mesothelioma deaths are strongly associated with the past use of asbestos which in
turn suggests that current use of asbestos is associated with future mesothelioma
deaths.

Critical appraisal

Widely referenced paper that showed about 170 tons of produced and consumed
asbestos will cause at least one death from mesothelioma based on average
calculation,.

Unique keywords

Global, mesothelioma

Abstract

In Western Europe, Scandinavia, North America, and Australia the
manufacture and use of asbestos products peaked in the 1970s. Current
incidences of mesothelioma range from 14 to 35 cases/million/year in 11
industrialized countries that had used asbestos 2.0 to 5.5 kg/capita/year
about 25 years earlier. A significant linear correlation (r=0.80, p=0.01) exists
between the two variables. Accordingly, about 170 tons of produced and
consumed asbestos will cause at least one death from mesothelioma, most
often as a consequence of occupational exposure.

Full text
1-C-50.pdf
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Fact 1

Data on asbestos use and mesothelioma mortality (as a surrogate for incidence) during 1995
-2000 were analyzed for 11 industrialized countries (Australia, Finland, France, Germany,
Great Britain, Italy, Netherlands, New Zealand, Norway, Sweden and United States). , a
significant linear relationship (r=0.8, p=0.01) exists between the mortality of mesothelioma and
the preceding per capita consumption of asbestos.

Fact 2

In 1995-2000, death number (as a surrogate for incidence) of mesothelioma ranged
from 14 (Norway) to 35 (Australia) per million/year, with a mean of 18
cases/million/year.

Fact 3

About 25 years earlier, those 11 countries had used asbestos in amounts of 2.0 to 5.5
kg/capita/year, with a mean of 2.8 kg/capita/year.

Fact 4

The national use of 2.8 kg of asbestos per capita induced 18 mesothelioma
cases/million people, resulting in that 170 tons of produced and consumed asbestos
may cause one death from pleural or peritoneal mesothelioma.

Fact 5

Even with a 170 ton per case ration, conditions such as heterogeneity of technologic
applications, types of products, industrial structures, workplace conditions and
consumer exposures may cause variation in mesothelioma incidence.
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No./Title

51. Comparison of lung asbestos fiber content in
cancer subjects with healthy individuals with no
known history of occupational asbestos exposure in
Korea

Author/Contributor

Han JH, Park JD, Sakai K, et al

Bibliographic ID

J Toxicol Environ Health A 2009;72(21-22):1292-5

Introduction
Asian context

Asbestos fibers were detected in lung tissue among general population, which will be
expected in Asia because of, heavily use of asbestos in this region.

Critical appraisal

In comparing lung fiber content between lung cancer cases and healthy individual, the
authors found no difference in the asbestos content but found a difference in the nonasbestos fiber content and thus suggested a potential role for non-asbestos fibers being
associated with lung cancer.

Unique keywords

Lung, asbestos fiber counting

Abstract

To evaluate the effects of environmental asbestos exposure on the
inducement of lung cancer, pulmonary asbestos and non-asbestos fiber
content was determined in 36 normal Korean subjects and 38 lung cancer
subjects with no known occupational history of asbestos exposure.
Pulmonary asbestos fiber content was measured by transmission electron
microscopy (TEM) with energy-dispersive x-ray analysis after applying a lowtemperature ashing procedure. Chrysotile fibers were the major fiber type
found in the lungs of the Korean subjects. The asbestos fiber concentrations
found in the lungs of normal males (25) and females (11) were 0.26 x 106
fibers/g of dry lung tissue and 0.16 x 106 fibers/g of dry lung tissue,
respectively. The asbestos concentrations found in the lungs of cancer
subjects were 0.16 x 106 fibers/g of dry lung tissue for 32 males and 0.44 x
106 fibers/g of dry lung tissue for 6 females. No statistical difference was
found in pulmonary asbestos content between the normal and lung cancer
subjects, whereas a statistical difference was noted between normal and lung
cancer subjects with respect to lung non-asbestos content, indicating a
potential role for non-asbestos fibers being associated with lung cancer.

Full text
1-C-51.pdf
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Fact 1

In a comparison study of lung asbestos fiber content between healthy individuals and
lung cancer patient in Korea, the number of asbestos fibers observed in lungs of the
(pathologically) normal males and females were 0.26 x 106 fibers/g of dry lung tissue
and 0.16 x 106 fibers/g of dry lung tissue, respectively.

Fact 2

By comparison, the number of asbestos fibers found in the lungs of males and
females with lung cancer were 0.16 x 106 fibers/g of dry lung tissue and 0.44 x 106
fibers/g of dry lung tissue, respectively. Yet, there were no statistically significant
difference between healthy individual and lung cancer patients.

Fact 3

In the lungs of (pathologically) normal subjects, chrysotile (55% for normal subjects)
was the major type of asbestos, . and also crocidolite (17%), tremolite (28%),
actinolite (31%) and amosite (8%) were detected.

Fact 4

In the lungs of lung cancer subjects, chrysotile (50% for lung cancer subjects) was the
major type of asbestos, Aand also crocidolite (3%), tremolite (11%), actinolite (24%)
and amosite (3%) were found.

Fact 5

The quantity of asbestos fibers present in lungs of normal subjects represented 4.7%
of total fibers in male and 2.6% in females, whereas the amount found in lung cancer
subjects represented 1.4% of total fibers in males and 3.2% in females.
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52. The rise and fall in incidence of malignant
mesothelioma from a British Naval Dockyard,
1979–1999

Author/Contributor

Hilliard AK, Lovett JK, McGavin CR

Bibliographic ID

Occup Med (Lond) 2003 May;53(3):209-12

Introduction
Asian context

Dockyard work is known to have had poor dust control in the past and exposed many
workers to high asbestos levels.

Critical appraisal

To investigate the effects of exposure control measures in dockyard workers, cases of mesothelioma of the
pleura and peritoneum between 1979 and 1999 in workers at a naval dockyard in south-west England, were
sought. The authors concluded that reduction in incidence of mesothelioma is greater than can be accounted
for by reduction in numbers of dockyard workers, which was attributed to improved industrial hygiene
measures

Unique keywords

Dockyard, mesothelioma

Abstract

Background: The incidence of malignant mesothelioma in Britain is predicted to rise
over the next 15-25 years because of past failure to protect the workforce against
inhalation of asbestos. In British Naval Dockyards, alternative insulation materials
and respiratory protection were introduced from the mid-1960s.
Aims: This study was carried out to investigate the effects of these control measures
on mesothelioma deaths in dockyard workers.
Methods: Cases of mesothelioma of the pleura and peritoneum between 1979 and
1999 in workers from the Devonport Naval Dockyard, south-west England, were
sought from coroners’ and medico-legal records.
Results: Three hundred and one cases were identified, 7% peritoneal. The peak
incidence occurred in 1991 with 25 cases per annum (quadratic model fit R² = 74.2%,
P < 0.001) and we predict that by 2003 the incidence will fall to fewer than five cases
per annum. The mean time between first exposure and presentation was 48.5 years
[95% confidence interval (CI) = 47.3-49.8], but this was significantly shorter in the
more heavily exposed trades, when compared with the less heavily exposed (42
years, 95% CI = 39.0-45.0, versus 49.5 years, 95% CI = 48.2-50.9). Those with
higher exposure were also at significantly greater risk of peritoneal disease (P <
0.023, Fisher’s exact test).
Conclusion: The reduction in incidence of mesothelioma is greater than can be
accounted for by reduction in numbers of dockyard workers over the last 50 years.
Changes in insulation materials and improved industrial hygiene measures
introduced into the Devonport Dockyard from the mid-1960s have resulted in an
earlier decline in the incidence of malignant mesothelioma than that predicted for the
British workforce as a whole.

Full text
1-C-52.pdf
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Fact 1

Three hundred and one deaths from mesothelioma in the period 1979-1999 were
identified among workers from the Devonport Naval Dockyard, the UK.

Fact 2

In the 41 workers known to have been in a ‘continuously exposed’ trade, the latent
period was significantly shorter (42.0 years, 39.0-45.0) than in the 214 workers in an
‘intermittently exposed’ trade (49.5 years, 48.2-50.9, P<0.001).

Fact 3

A peak incidence of death from mesothelioma in the period of 1979-1999 was found
in the years 1989-1994 (quadratic model of R2 = 74.2%, P < 0.001). The model
suggest that the death rate has fallen by 35% between 1991 and 1999.

Fact 4

Twenty-one (7%) cases of peritoneal mesothelioma were identified and those with
continuous exposure were also at significantly greater risk of peritoneal disease (P <
0.023, Fisher’s exact test).

Fact 5

The reduction in asbestos exposure resulting from change in insulation materials and
the introduction of respiratory protection in the Devonport Dockyard in the 1960s and
1970s was responsible for a fall in incidence of mesothelioma in the last decade.
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53. Modeling mesothelioma risk associated with
environmental asbestos exposure

Author/Contributor

Maule MM, Magnani C, Dalmasso P, Mirabelli D, Merletti F, Biggeri A

Bibliographic ID

Environ Health Perspect 2007 Jul;115(7):1066-71

Introduction
Asian context

Mesothelioma risk increases in a general population exposed to asbestos from an
industrial source.

Critical appraisal

The study examined the spatial variation of mesothelioma risk in an area with high
levels of asbestos pollution from an industrial plant in Italy, adjusting for occupational
and domestic exposures and found a rapidly decreasingly risk with increasing distance
from the factory.

Unique keywords

Environmental asbestos exposure, mesothelioma

Abstract

Background: Environmental asbestos pollution can cause malignant mesothelioma, but few
studies have involved dose-response analyses with detailed information on occupational,
domestic, and environmental exposures.
Objectives: In the present study, we examined the spatial variation of mesothelioma risk in an
area with high levels of asbestos pollution from an industrial plant, adjusting for occupational
and domestic exposures.
Methods: This population-based case-control study included 103 incident cases of
mesothelioma and 272 controls in 1987-1993 in the area around Casale Monferrato, Italy,
where an important asbestos cement plant had been active for decades. Information collected
included lifelong occupational and residential histories. Mesothelioma risk was estimated
through logistic regression and a mixed additive-multiplicative model in which an additive scale
was assumed for the risk associated with both residential distance from the plant and
occupational exposures. The adjusted excess risk gradient by residential distance was
modeled as an exponential decay with a threshold.
Results: Residents at the location of the asbestos cement factory had a relative risk for
mesothelioma of 10.5 [95% confidence interval (CI), 3.8-50.1], adjusted for occupational and
domestic exposures. Risk decreased rapidly with increasing distance from the factory, but at
10-km the risk was still 60% of its value at the source. The relative risk for occupational
exposure was 6.0 (95% CI, 2.9-13.0), but this increased to 27.5 (95% CI, 7.8-153.4) when
adjusted for residential distance.
Conclusions: This study provides strong evidence that asbestos pollution from an industrial
source greatly increases mesothelioma risk. Furthermore, relative risks from occupational
exposure were underestimated and were markedly increased when adjusted for residential
distance.

Full text
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Fact 1

In an Italian case-control study to determine spatial variation modeling of mesothelioma risk in
surrounding area of an asbestos cement plant, the risks of pleural mesothelioma in relation to
occupations were 7.1 (3.5-14.3) for asbestos cement workers, 1.7 (1.1-2.7) for domestic
exposure to asbestos and 3.4 (1.8-6.5) for relatives’ asbestos cement workers.

Fact 2

Risk of pleural mesothelioma decreased with increasing distance from the asbestos
cement plant, with strong evidence of a spatial trend (p<0.0001). The band at 3-5 km
from the asbestos cement plant included a remarkably high concentration of cases
(OR 14.3; 4.7-43.6).

Fact 3

Relative risks (RR) of pleural mesothelioma in relation to occupations after adjustment
for the residential distance from the asbestos cement plant are 27.5 (7.8-153.4) for
asbestos cement workers, 1.3 (0.8-2.3) for domestic exposure to asbestos and 1.4
(0.7-2.9) for relatives’ asbestos cement occupation.

Fact 4

At 10 km from the asbestos cement plant, the relative risk of pleural mesothelioma
was estimated to have decreased by about 60%, from 10.5 to 4.2 (still remarkably
high).

Fact 5

Residential distance exposure to asbestos was a very strong confounder of
occupational exposure.
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54. South Africa’s export trade in asbestos: demise
of an industry

Author/Contributor

Harington JS, McGlashan ND, Chelkowska EZ

Bibliographic ID

Am J Ind Med 2010 May;53(5):524-34

Introduction
Asian context

Asian countries are major consumers of asbestos in which asbestos-related diseases
are expected to increase accordingly in the near future.

Critical appraisal

Data on asbestos trade by South Africa were analyzed. The export trade has changed
significantly since 1960 from being dominantly to European countries to being directed
in recent years to the Far East, in particular Japan, South Korea and Thailand.

Unique keywords

Asbestos export, South Africa

Abstract

Background: South Africa’s export of each of its three types of asbestos,
crocidolite, amosite, and chrysotile, and the total amounts to 84 countries in
metric tons is examined over a 24-year period, 1980-2003.
Methods: For convenience, the countries are divided into nine world regional
groups, Europe, Eastern Europe, North America with the Caribbean, South
America, Africa, Middle East, Far East, South Asia, and Oceania.
Results: The three greatest importing countries of total asbestos in metric
tons were all in the Far East region, ranging from Japan, South Korea to
Thailand, and followed by USA and Italy. All exports to all countries
diminished steadily as the South African trade came virtually to an end by
2003, due to ever increasing international pressure.
Conclusion: The export trade has changed significantly since 1960 from
being dominantly to European countries to being directed in recent years to
the Far East, with serious implications for asbestos-related ill-health in those
countries.

Full text
1-C-54.pdf
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Fact 1

South Africa exported three types of asbestos, crocidolite (890,974 metric tons),
amosite (422,945 metric tons) and chrysotile (1,568,928 metric tons) to 84 countries
over the 24-year period, 1980-2003.

Fact 2

Europe as the major region of import in the earlier period has been replaced by
countries of the Far East Region in the more recent period.

Fact 3

The three greatest importing countries of total asbestos in metric tons were all in the Far East
region, ranging from Japan (1,102,399 metric tons), South Korea (468,094 metric tons) to
Thailand (116,457 metric tons). Chrysotile was the dominant asbestos type and crocidolite was
at less than one-tenth of the total import over the period 1980-2003.

Fact 4

Whilst the peak of total export had been reached in 1975, the percentage of chrysotile
had always been the highest of any single fiber; 47% in 1960, 50% in 1975, and 54%
over the period 1980-2003 and over the same dates crocidolite export had gone from
47% to 24% to 31%.

Fact 5
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55. Occupation and risk of malignant pleural
mesothelioma: a case-control study in Spain

Author/Contributor

Agudo A, González CA, Bleda MJ, et al

Bibliographic ID

Am J Ind Med 2000 Feb;37(2):159-68

Introduction
Asian context

Most mesothelioma cases can be related to occupational exposure to asbestos with
high relative risk (odds ratio in this study). However, a sizeable proportion could also be
attributed to non-occupational exposure to asbestos, domestic (including family contact)
and environmental.

Critical appraisal

In a case-control study of mesothelioma conducted in Spain, the odds ratio (OR) for
exposure to asbestos was calculated to be 13.2 to 27.1 but a sizeable proportion did not
have occupational exposure and was thus attributed to other sources of asbestos
exposure, mainly domestic or environmental.

Unique keywords

Occupational exposure, mesothelioma

Abstract

Background: The association of mesothelioma and asbestos exposure is well
known, but some data suggest that probably many people are still being
exposed to asbestos without knowing it.
Methods: Between 1993 and 1996, 132 cases (77% males) of histologically
confirmed malignant pleural mesothelioma and 257 controls, residents in two
provinces of Spain (Barcelona and Cadiz), were interviewed. They were
classified according to their probability and intensity of occupational asbestos
exposure by a panel of industrial hygienists, based on a detailed occupational
history.
Results: Age and sex-adjusted odds ratio (OR) for the highest probability of
exposure to asbestos was 13.2 (95% confidence interval 6.4-27.3), and 27.1
(9.28-79.3) for high intensity. A dose-response trend was observed for both,
probability and intensity. Overall, 61% of cases and 42% of controls had ever
worked in an occupation with risk of asbestos exposure, with an OR of 2.59
(1.60-4.22). In our population 62% of cases could be attributed to
occupational asbestos exposure.
Conclusion: A high risk of pleural mesothelioma due to occupational asbestos
exposure is confirmed, but there is still a sizeable proportion for which no
evidence of occupational exposure was found. Most of these cases could be
due to other sources of asbestos exposure, mainly domestic or
environmental.

Full text
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Fact 1

In a case-control study of mesothelioma conducted in Spain, three occupations had a
significantly high risk of pleural mesothelioma; printers and related workers (Odds
Ratio 11.9; 1.41-10.1), production and related workers (OR 3.89; 95% CI, 1.50-10.0)
and material-handling (OR 2.42; 1.36-4.28).

Fact 2

Four groups of industrial activities had a significant increased risk of pleural mesothelioma;
manufacture of rubber and plastic products (OR 2.66; 1.11-6.39), manufacturing not elsewhere
classified (OR 2.47; 1.16-5.24), manufacture of non-metallic products including asbestos
cement (OR 2.23; 1.22-4.09) and manufacture of transport equipment including shipbuilding
(OR 2.08; 1.08-4.00).

Fact 3

The odds ratio for subjects with probability of asbestos exposure classified as sure at
the highest level of intensity of asbestos exposure was 41.6 (12.3-140).

Fact 4

Manufacture of non-metallic products including asbestos cement worker had the
highest probability and risk of asbestos exposure (OR 21.17; 4.45-101) followed by
launderers (i.e., laundry worker), dry cleaners and pressers (OR 17.91; 2.08-155),
electrical fitters (OR 9.10; 1.68-49.4) and plumbers (OR 7.49; 1.30-43.3).

Fact 5

A high risk of pleural mesothelioma due to occupational asbestos exposure is
confirmed but there is still a sizeable proportion for non-occupational asbestos
exposure such as domestic and environmental.
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56. Occupations and industries in France at high
risk for pleural mesothelioma: a population-based
case-control study (1998–2002)

Author/Contributor

Rolland P, Gramond C, Lacourt A

Bibliographic ID

Am J Ind Med 2010 Dec;53(12):1207-19

Introduction
Asian context

Based on similar studies, Asian countries need to identify their own high-risk
occupations which incur asbestos exposure and leading to mesotheliomaThe needs for
prevention of asbestos exposure in occupational activities where asbestos has been
used in Asian countries are required to reduce asbestos-related diseases.

Critical appraisal

Based on a population-based case-control study, the ranking of occupations and
industries at high risk for pleural mesothelioma was investigated. Risks were confirmed
for occupational activities reported earlier and pointing out risks in activities never
previously reported, e.g., sheet metal workers and welders.

Unique keywords

Occupational risk, mesothelioma

Abstract

Background: Occupational exposure to asbestos, widely used in various industries
for decades, is the most important risk factor for pleural mesothelioma. We report
here the ranking of occupations and industries in France at high risk for this cancer
among men and women.
Methods: A population-based case-control study, conducted from 1998 to 2002,
included 462 cases (80.3% men) and 897 controls. Data were collected in face-toface interviews with a standardized questionnaire. Odds ratios (ORs) and 95%
confidence intervals (CIs) were calculated for each occupation and industry; subjects
never employed in each category were the reference.
Results: For men, risks were high for several occupations and industries. Besides the
expected high risks for non-metallic mineral product makers and manufacturing
asbestos products, occupations such as plumbers (OR=5.57, 95% CI: 2.90-10.69),
sheet-metal workers, welders, metal molders, coremakers, and cabinetmakers were
also at high risk. Elevated risks were found in the industries of shipbuilding (OR=9.13,
95% CI: 5.20-16.06) and construction, but also in the manufacturing of metal
products, chemicals, and railroad and aircraft equipment. The results for women
showed increased but not significant risks in several occupational activities.
Conclusions: This report provides new insight into the epidemiology of mesothelioma,
confirming risks for occupational activities reported earlier and pointing out risks in
activities never previously reported. It offers guidance to authorities for the
compensation of asbestos victims and for prevention in at-risk activities still involving
asbestos-containing products.

Full text
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Fact 1

Based on a population-based case-control study in France where the ranking of occupations and industries
at high risk for pleural mesothelioma was investigated, eleven occupations had a significantly elevated risk
of pleural mesothelioma among men, with the highest risks for plumbers and pipe fitters (OR = 5.57; 2.90
-10.69), structural metal preparers and erectors (OR = 5.01; 1.92-13.18), and sheet-metal workers (OR =
5.00; 3.01-8.33).

Fact 2

For industries, significant high risks of pleural mesothelioma were confirmed for men
in the manufacture of asbestos products (OR = 11.41; 3.80-34.30), followed by the
industry of shipbuilding and repairing (OR = 9.13; 5.20-16.06) and manufacture of
structural metal products (OR = 3.82; 2.35-6.20).

Fact 3

Previously unreported risks for pleural mesothelioma were found for certain
occupations. The findings offer guidance to authorities for the compensation of
asbestos victims and for prevention in at-risk activities still involving asbestoscontaining products.

Fact 4

Fact 5
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57. Attributable risk in men in two French casecontrol studies on mesothelioma and asbestos

Author/Contributor

Lacourt A, Rolland P, Gramond C, et al

Bibliographic ID

Eur J Epidemiol 2010 Nov;25(11):799-806

Introduction
Asian context

There is limited information regarding attributable risk in the population (ARp) for
mesothelima in Asia.

Critical appraisal

The focus of the study is on pleural mesothelioma and asbestos exposure as its cause.
After conducting two case-control studies in France, the attributable risk in the
population (ARp) was estimated to be higher than 36.3% and lower than 69.7%.

Unique keywords

Attributable risk, Attributable risk in the population, mesothelioma, occupational exposure

Abstract

Pleural mesothelioma is a primary tumor of the pleura that is mainly due to
asbestos exposure. To study the relationship between mesothelioma and
occupational asbestos exposure in France, two case-control studies (A and
B) were conducted. A substantial difference in the attributable risk in the
population (ARp) was observed among men: 44.5% (95% CI: [32.6-56.4]) in
study A and 83.2% (95% CI: [76.8-89.6]) in study B. As different exposure
assessment expert methods were used, the main objective of this work was
to re-estimate the ARp men in two case-control studies according to a
common standardized exposure assessment by using a Job Exposure Matrix
(JEM) and to assess the role of subjects' selection. The initial observed ARp
difference was maintained: 36.3% (95% CI: [24.3-50.3]) in study A and 69.7%
(95% CI: [51.7-83.2]) in study B. Further investigations highlighted the
potential selection bias introduced in both studies, especially among controls.
The ARp could be underestimated in study A and overestimated in study B.
After weighting subjects according to distribution of socio-economic status in
the general population for controls and according to distribution of socioeconomic status of cases registered by the French National Mesothelioma
Surveillance Program, re-estimated ARp values were 52.4% in study A and
70.2% in study B. These results provide additional information to describe the
relationship between pleural mesothelioma and occupational asbestos
exposure, but also confirm the importance of subjects' recruitment in case
control studies, particularly control selection.

Full text
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Fact 1

Based on 2 case-control studies conducted in France, the attributable risk in the
population (ARp) for occupational asbestos exposure was estimated to be 36.8%
(18.8-50.8) in study A and 72.3% (63.8-78.8) in study B.

Fact 2

In the case-control studies, mesothelioma risk increased with the probability and
duration of job exposure, cumulative exposure (expressed in the unite “fibers per
milliliter * years”) and time since first exposure to asbestos.

Fact 3

There was a significant difference between participating controls and refusing controls
regarding the distribution of their socioeconomic status (p < 0.01). There were more
blue-collar workers among refusing controls and more white-collar workers among
participating controls were found.

Fact 4

Fact 5
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58. Asbestos-related cancers among 28,300
military servicemen in the Royal Norwegian Navy

Author/Contributor

Strand LA, Martinsen JI, Koefoed VF, Sommerfelt-Pettersen J, Grimsrud TK

Bibliographic ID

Am J Ind Med 2010 Jan;53(1):64-71

Introduction
Asian context

Risks of asbestos-related disease among servicemen in the military (e.g., navy) have
seldom, if ever, been studied in Asia. Also, exposure to asbestos in closed workplaces
such as engine rooms in vessels should be looked into.

Critical appraisal

In a historical cohort study of navy personnel of Norway, standardized incidence ratios (SIR) were calculated
for malignant mesothelioma, lung cancer, and laryngeal, pharyngeal, stomach, and colorectal cancers. The
authors found an overall increase (65%) in mesothelioma confined to marine engine crews, a modestly
elevated risk for lung cancer, but no risks for other cancers. Authored by UOEH researchers.

Unique keywords

Military personnel, navy, Norway, lung cancer, mesothelioma, vessel

Abstract

Introduction: This study focus on the incidence of asbestos-related cancers
among 28,300 officers and enlisted servicemen in the Royal Norwegian
Navy. Until 1987, asbestos aboard the vessels potentially caused exposure to
11,500 crew members.
Methods: Standardized incidence ratios (SIR) were calculated for malignant
mesothelioma, lung cancer, and laryngeal, pharyngeal, stomach, and
colorectal cancers according to service aboard between 1950 and 1987 and
in other Navy personnel.
Results: Increased risk of mesothelioma was seen among engine room
crews, with SIRs of 6.23 (95% CI = 2.51-12.8) and 6.49 (95% CI = 2.11-15.1)
for personnel who served less than 2 years and those with longer service,
respectively. Lung cancer was nearly 20% higher than expected among both
engine crews and non-engine crews. An excess of colorectal cancer
bordering on statistical significance was seen among non-engine crews (SIR
= 1.14; 95% CI = 0.98-1.32). Land-based personnel and personnel who
served aboard after 1987 had lower lung cancer incidence than expected
(SIR = 0.77; 95% CI = 0.64-0.92). No elevated risk of laryngeal, pharyngeal,
or stomach cancers was seen.
Conclusion: The overall increase (65%) in mesothelioma among military Navy
servicemen was confined to marine engine crews only. The mesothelioma
incidence can be taken as an indicator of the presence or absence of
asbestos exposure, but it offered no consistent explanation to the variation in
incidence of other asbestos-related cancers.

Full text
1-C-58.pdf
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Fact 1

In a historical cohort study of navy personnel of Norway, the standardized incidence
ratio (SIR) of mesothelioma was 3.00 (1.44-5.51) for personnel who served aboard
more than 2 years.

Fact 2

The standardized incidence ratio (SIR) of lung cancer was 1.24 (1.03-1.50) for
personnel who served aboard more than 2 years.

Fact 3

Engine room service was associated with a six-fold increase in mesothelioma for both
the shorter (less than 2 years) and longer service (2 years or more) duration
categories (SIR = 6.23; 2.51-12.8 and SIR = 6.49; 2.11-15.2, respectively).

Fact 4

A 7-fold relative risk of mesothelioma was observed in personnel who served in the
engine room, compared with personnel who served aboard but never in the engine
room.

Fact 5

22 cases of malignant mesothelioma were all located in the pleura between 1983 and
2007 in Norwegian Navy personnel.
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59. Asbestos-related occupational cancers
compensated under the industrial accident
compensation insurance in Korea

Author/Contributor

Ahn YS, Kang SK

Bibliographic ID

Ind Health 2009 Apr;47(2):113-22

Introduction
Asian context

The characteristics of asbestos-related cancers (mesothelioma and lung cancer)
compensated (Industrial Accident Compensation Insurance, IACI) in Korea has unique
characteristics different from those reported by Western countries and should serve as a
good reference for other Asian countries.

Critical appraisal

In Korea during 1993-2007, 60 asbestos-related cancers (19 mesothelioma and 41 lung cancer) were
compensated. The most common age group was 50-59 yr (45.0%). The major industries associated with
mesothelioma were shipbuilding and maintenance (4 cases) and manufacture of asbestos textiles (3 cases).
Those for lung cancer cases were shipbuilding and maintenance (7 cases), construction (6 cases), and
manufacture of basic metals (4 cases).

Unique keywords

Compensation, Korea, lung cancer, mesothelioma

Abstract

Compensation for asbestos-related cancers occurring in occupationally-exposed workers is a
global issue; this is also an issue in Korea. To provide basic information regarding
compensation for workers exposed to asbestos, 60 cases of asbestos-related occupational
lung cancer and mesothelioma that were compensated during 15 yr; from 1993 (the year the
first case was compensated) to 2007 by the Korea Labor Welfare Corporation (KLWC) are
described. The characteristics of the cases were analyzed using the KLWC electronic data and
the epidemiologic investigation data conducted by the Occupational Safety and Health
Research Institute (OSHRI) of the Korea Occupational Safety and Health Agency (KOSHA).
The KLWC approved compensation for 41 cases of lung cancer and 19 cases of
mesothelioma. Males accounted for 91.7% (55 cases) of the approved cases. The most
common age group was 50-59 yr (45.0%). The mean duration of asbestos exposure for lung
cancer and mesothelioma cases was 19.2 and 16.0 yr, respectively. The mean latency period
for lung cancer and mesothelioma cases was 22.1 and 22.6 yr, respectively. The major
industries associated with mesothelioma cases were shipbuilding and maintenance (4 cases)
and manufacture of asbestos textiles (3 cases). The major industries associated with lung
cancer cases were shipbuilding and maintenance (7 cases), construction (6 cases), and
manufacture of basic metals (4 cases). The statistics pertaining to asbestos-related
occupational cancers in Korea differ from other developed countries in that more cases of
mesothelioma were compensated than lung cancer cases. Also, the mean latency period for
disease onset was shorter than reported by existing epidemiologic studies; this discrepancy
may be related to the short history of occupational asbestos use in Korea. Considering the
current Korean use of asbestos, the number of compensated cases in Korea is expected to
increase in the future but not as much as developed countries.

Full text
1-C-59.pdf
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Fact 1

As a background, Tthe mortality rate of mesothelioma among male in Korea
increased from 0.65 per million persons in 1996 to 1.57 per million persons in 2006.

Fact 2

Among the asbestos-related cancers compensated during 1993-2007 in Korea, 19
cases of mesothelioma had a mean age of 53.1 years at the time of diagnosis.

Fact 3

Among the asbestos-related cancers compensated during 1993-2007 in Korea, 41
cases of asbestos-related occupational lung cancer had a mean age of 50.6 years at
the time of diagnosis.

Fact 4

The types of exposures associated with compensated mesothelioma cases were
manufactures of asbestos-containing products, use of asbestos-containing products
in the manufacturing process and handling of asbestos-containing products in the
course of work.

Fact 5

The most common industries associated with compensated mesothelioma cases
were shipbuilding and repair followed by manufactures of asbestos textiles.
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60. Lung cancer mortality and fibre exposures
among North Carolina asbestos textile workers

Author/Contributor

Elliott L, Loomis D, Dement J, Hein MJ, Richardson D, Stayner L

Bibliographic ID

Occup Environ Med 2009 Aug;66(8):535-42

Introduction
Asian context

Exposure to chrysotile (white asbestos) increased the risk of lung cancer, asbestosis,
and mesothelioma among asbestos textile workers in the US.

Critical appraisal

The study is a historical cohort study of 5,770 workers who worked at four asbestos textile factories in North
Carolina with 181,640 person-years of observation and 2,583 deaths from all causes. Mortality from all
causes, all cancers and lung cancer was significant higher than expected, allowing the researchers to
conclude a positive risk from exposure to chrysotile asbestos in textile manufacturing.

Unique keywords

Chrysotile, textile workers, lung cancer, mesothelioma

Abstract

Objective: To describe mortality among workers exposed to chrysotile asbestos and
evaluate the relationship between lung cancer and asbestos fiber exposure.
Methods: Workers employed for at least 1 day between 1 January 1950 and 31
December 1973 in any of four plants in North Carolina, USA that produced asbestos
textile products were enumerated. Vital status was ascertained through 31 December
2003. Historical exposures to asbestos fibers were estimated from work histories and
3,578 industrial hygiene measurements taken in 1935-1986. Mortality of the cohort
was compared with that of the national population via standardized mortality ratios
(SMRs). Exposure-response relationships for lung cancer were examined within the
cohort using Poisson regression to compute adjusted mortality rate ratios.
Results: Follow-up of 5,770 workers included in the cohort resulted in 181,640
person-years of observation, with 2,583 deaths from all causes and 277 from lung
cancer. Mortality from all causes, all cancers and lung cancer was significant higher
than expected, with SMRs of 1.47 for all causes, 1.41 for all cancer and 1.96 (95% CI
1.73 to 2.20) for lung cancer. SMRs for pleural cancer, mesothelioma and
pneumoconiosis were also elevated. The risk of lung cancer and asbestosis
increased with cumulative fiber exposure (RR 1.102 per 100 fiber-year/ml, 95% CI
1.044 to 1.164, and RR 1.249 per 100 fiber-year/ml, 95% CI 1.186 to 1.316,
respectively, for total career exposure).
Conclusions: This study provides further evidence that exposure to chrysotile
asbestos in textile manufacturing is associated with increased risk of lung cancer,
asbestosis cancer of the pleura and mesothelioma.

Full text
1-C-60.pdf
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Fact 1

In a historical cohort study of 5,770 workers who worked at four asbestos textile
factories in North Carolina, mortality from all causes (SMR 1.47; 1.41-1.53) and all
cancers (SMR 1.41; 1.31-1.53) was higher than expected relative to the national
population.

Fact 2

Mortality rates for lung cancer (SMR 1.96; 1.73-2.20), cancer of the pleura (SMR
12.43; 3.39-31.83) and mesothelioma (SMR 10.92; 2.98-27.96) were all significantly
higher than expected among the North Carolina asbestos textile workers.

Fact 3

Mortality from pneumoconiosis, which includes asbestosis, was elevated (SMR 3.48;
2.73-4.38) among asbestos textile workers.

Fact 4

For total cumulative exposure, the relative risk of lung cancer and asbestosis
increased with cumulative fiber exposure [rate ratios (RR) 1.102 per 100 fiber-year/ml;
1.044-1.164 and RR 1.249 per 100 fiber-year/ml; 1.186-1.316, respectively].

Fact 5

The rate ratios for lung cancer increased with duration of exposure, reaching 2.35
(1.27-4.33) among North Carolina asbestos textile workers employed for 20 or more
years.
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61. Cancer mortality among workers exposed to
amphibole-free chrysotile asbestos

Author/Contributor

Yano E, Wang Z, Wang X, Wang M, Lan Y

Bibliographic ID

Am J Epidemiol 2001 Sep;154(6):538-43

Introduction
Asian context

The study focused on risks of asbestos plant workers in China exposed to chrysotile
only with negligible amphibole contamination. Chrysotile asbestos causes asbestosrelated malignancy such as lung cancer and malignant mesothelioma.

Critical appraisal

In China, 515 male asbestos plant workers exposed to chrysotile only were followed up (the control cohort
included 650 non-dust-exposed workers) for 25-years (1972-1996). Relative risks of mortality due to all
causes, all cancers, and lung cancer showed, adjusted for age and smoking, were 2.9, 4.3, and 6.6,
respectively. The authors suggested that heavy exposure to pure chrysotile asbestos alone, with negligible
amphibole contamination, can cause lung cancer and malignant mesothelioma.

Unique keywords

Chrysotile, lung cancer, mesothelioma

Abstract

The issue of whether exposure to chrysotile asbestos alone, without
contamination from amphibole asbestos, causes lung cancer and
mesothelioma was investigated in a 25-year longitudinal study (1972-1996) in
Chongqin, China. The study cohort comprised 515 male asbestos plant
workers exposed to chrysotile only; the control cohort included 650 non-dustexposed workers. The results of analysis in which the proportional hazards
model was used indicated that mortality due to all causes, all cancers, and
lung cancer was related to asbestos exposure; the relative risks, adjusted for
age and smoking, were 2.9, 4.3, and 6.6, respectively. Fiber concentrations in
the raw material section and the textile section of the plant were 7.6 and 4.5
fibers/ml, respectively. Because of differences between the study and control
plants, the authors also compared various sections of the asbestos plant that
had different levels of dust exposure. The adjusted relative risk of lung cancer
was 8.1 for workers exposed to high versus low levels of asbestos. Two
cases of malignant mesothelioma, one pleural and the other peritoneal, were
found in the asbestos cohort. These results suggest that heavy exposure to
pure chrysotile asbestos alone, with negligible amphibole contamination, can
cause lung cancer and malignant mesothelioma in exposed workers.

Full text
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Annotation
Fact 1

In a Chinese longitudinal study of 515 male asbestos plant workers exposed to
chrysotile followed up for 25-years (1972-1996), the highest relative risk for lung
cancer was associated with the raw material section (relative risk (RR) = 17.6; 4.5
-69.3) followed by the textile section (RR = 9.8; 95% CI, 2.1-44.4).

Fact 2

The incidence of lung cancer was much higher in the group exposed to high levels of
asbestos (RR = 8.1; 1.8-36.1) followed by the group exposed to intermediate level
(RR = 3.6; 0.7-17.5).

Fact 3

The relative risks of lung cancer by smoking, asbestos exposure, and both asbestos
and smoking exposure, after adjustment for age, were 1.5. 3.4 and 12.6 (of the 3
values, only this value was statistically significant), respectively.

Fact 4

The highest asbestos fiber concentration was found in the raw material section, e.g.,
the bagging operation [12.6 fibers/ml (range 5.2-58.4)] and opening operation [6.5
fibers/ml (range 5.8-7.5)], followed by the textile section [4.5 fibers/ml (range 0.7
-17.0)].

Fact 5

There were two mesothelioma cases; one pleural mesothelioma case who worked in
the raw materials section and the other peritoneal mesothelioma case who worked in
the textile section.
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62. Pulmonary function in long-term asbestos
workers in China

Author/Contributor

Wang XR, Yano E, Wang M, Wang Z, Christiani DC

Bibliographic ID

Occup Environ Med 2001 Jul;43(7):623-9

Introduction
Asian context

Pulmonary dysfunction is common among workers heavily exposed to asbestos
(chrysotile), which can be used as an indicator to screen and monitor asbestos-related
diseases in Asian countries.

Critical appraisal

Functional data of 269 Chinese asbestos workers, with average exposure years of 23 for male workers and 18
for female workers were compared with those of 274 controls without exposure to dust.After adjustment for
covariates, asbestos exposure, asbestosis, and pleural abnormalities were associated with decreased
parameters of pulmonary function, including lung volume, diffusing capacity, and airway flow.

Unique keywords

Pulmonary function, asbestos workers, chrysotile

Abstract

The relationship of pulmonary function to exposure to asbestos and
radiographic abnormalities has been controversial, especially when smoking
is present as a confounder. The aim of the study was to provide further
understanding on the radiographic-physiologic associations in nonsmoking
and smoking asbestos workers. Radiographic asbestosis, pleural lesion, and
pulmonary function were studied in 269 Chinese asbestos workers, with
average exposure years of 23 for male workers and 18 for female workers.
Their functional data were compared with those of 274 controls without
exposure to dust. Although most of the male workers were smokers, none of
the female workers smoked. In comparison with controls, asbestos workers
had significantly lower lung volume and diffusing capacity, irrespective of
gender. Female workers and smoking male workers had lower measurement
of forced expiratory volume in 1 second and instantaneous forced expiratory
flow at 50% and 25% of forced vital capacity. After adjustment for relevant
covariates, asbestos exposure, asbestosis, and pleural abnormalities were
associated with decreased parameters of pulmonary function, including lung
volume, diffusing capacity, and airway flow. These data indicate that
asbestos-related functional defects manifested by lung restriction and mild
airway obstruction correlate with exposure to asbestos and with parenchymal
and pleural abnormalities, independent of smoking.

Full text
1-C-62.pdf
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Fact 1

Lung functional data of 269 Chinese asbestos workers were compared with those of
274 controls without exposure to dust. Of the asbestos (chrysotile) workers, 50
(35.2%) male and 21 (16.5%) female workers were diagnosed as having asbestosis
(category I or higher).

Fact 2

Radiographic pleural abnormalities (either diffuse pleural thickening or circumscribed
plaque) were recognized more frequently in asbestos exposed workers than in
unexposed workers.

Fact 3

A comparison of pulmonary function between asbestos exposed and unexposed
workers revealed that values (total lung capacity, residual volume/TLC, FVC, FEV1,
DLco, alveolar volume, V50 and V25) were consistently lower in exposed workers.

Fact 4

Asbestos exposure duration was associated with a reduction of FVC, FEV1, PEF and
V75 in male workers (p<0.01).

Fact 5

In male asbestos workers, significant association were shown between asbestosis
and decreased TLC and DLco, and between pleural abnormalities and TLC, RV/TLC,
FVC, FEV1, and V75.
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63. Lung fiber burden in the Nottingham gas mask
cohort

Author/Contributor

Berry G, Pooley F, Gibbs A, Harris JM, McDonald JC

Bibliographic ID

Inhal Toxicol 2009 Feb;21(2):168-72

Introduction
Asian context

A unique study to follow-up a cohort of 1,154 employees, mainly women, who had
worked 1940-1945 on the manufacture of military gas masks using filter pads containing
20% crocidolite, traced through 2003.Mesothelioma deaths in Asian countries continue
to increase because of heavy use of asbestos in this region.

Critical appraisal

In this cohort 65 were known to have died from mesothelioma. Researchers
investigated the lung fiber content of 50 cases who died from mesothelioma and 20
cases who died from other causes. The authors estimated a 7.5% annual rate of
elimination of crocidolite, corresponding to a half life of 9.2 years.

Unique keywords

Military gas mask, lung fiber, mesothelioma, asbestos worker

Abstract

A cohort of 1,154 employees, mainly women, who had worked 1940-1945 on
the manufacture of military gas masks using filter pads containing 20%
crocidolite, was traced through 2003, by which time 65 were known to have
died from mesothelioma. The last known death with mesothelioma was in
1994, whereas a further 5 cases would have been expected in those with
known duration of exposure. Lung tissue samples, from 50 deaths from
mesothelioma and 20 other causes, had been analyzed for mineral fiber
content. For ten of the mesothelioma cases data on fiber size were collected.
Crocidolite fiber concentrations were analyzed in relation to exposure by time
and duration. Fiber concentrations overall fell fairly steadily by decade of
death, and increased with length of exposure up to 36 months and then fell
sharply. The annual rate of elimination estimated by regression was 7.5%
corresponding to a half life of 9.2 years. The proportion of fibers longer than
6µm increased over time implying that the shorter fibers were eliminated
more rapidly than the longer ones. The decline in concentrations with time
confirms the hypothesis that crocidolite and, by inference, other amphibole
fibers are slowly removed from the lung, but since the longer more
carcinogenic fibers were cleared more slowly it is unclear to what extent this
clearance explains the slowing down of the increase in mesothelioma
mortality from about 40 years from the most recent exposure. The exact
biostatistical models which most closely conform with the data remain open to
question.

Full text
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Fact 1

In a follow-up study of a cohort of 1,154 employees, mainly women, who had worked
1940-1945 on the manufacture of military gas masks using filter pads containing 20%
crocidolite,the crocidolite counts ranged from 0 to 1,949 (mean 234, median 47)
fibers/µg dry lung among the former employees.

Fact 2

The rate of decline of crocidolite was 7.5% per year, corresponding to a half-life of 9.2
years.

Fact 3

The risk of mesothelioma mortality was fairly stable between 35 and 55 years after
exposure which suggests that mesothelioma mortality is unlikely to be significantly
increased after about 40 years from most recent amphibole exposure.

Fact 4

Fact 5
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64. Cancer mortality in a surveillance cohort of
German males formerly exposed to asbestos

Author/Contributor

Pesch B, Taeger D, Johnen G, et al

Bibliographic ID

Int J Hyg Environ Health 2010 Jan;213(1):44-51

Introduction
Asian context

The authors confirmed that fibrotic alternations of the pleura and lung are predictors of
pleural mesothelioma as well as lung cancer. Thus a surveillance program for these
may be important to monitor future mesothelioma cases in Asian countries.

Critical appraisal

A group of 576 highly exposed subjects identified in a registry of former employees
exposed to asbestos dust were examined by HRCT and followed up through 2007. A
high risk was observed for pleural mesothelioma (SMR 28.10; 15.73-46.36) and
asbestosis was a significant risk factor for mesothelioma (RR 6.0; 2.4-14.7).

Unique keywords

Mesothelioma, lung cancer, mortality, asbestosis

Abstract

The objective of this analysis was the estimation of the cancer risks of
asbestos and asbestosis in a surveillance cohort of high-exposed German
workers. A group of 576 asbestos workers was selected for high-resolution
computer tomography of the chest in 1993-1997. A mortality follow-up was
conducted through 2007. Standardized mortality ratios (SMRs) were
calculated and Poisson regression was performed to assess mesothelioma
risks. A high risk was observed for pleural mesothelioma (SMR 28.10; 95%
CI, 15.73-46.36) that decreased after cessation of exposure (RR 0.1; 95% CI,
0.0-0.6 for ≥30 vs. <30 years after last exposure). Asbestosis was a
significant risk factor for mesothelioma (RR 6.0; 95% CI, 2.4-14.7).
Mesothelioma mortality was still in excess in former asbestos workers
although decreasing after cessation of exposure. Fibrosis was associated
with subsequent malignancy.

Full text
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Fact 1

In a German study of 576 highly exposed subjects identified from a registry of former
employees exposed to asbestos dust, 15 male workers died from pleural
mesothelioma (SMR 28.10; 15.73-46.36).

Fact 2

Pleural thickening and plaques at baseline were related with a non-significantly
increased relative risk of 2.1 (0.9-4.9) for developing subsequent pleural
mesothelioma.

Fact 3

Asbestos-related occupational disease, including asbestosis and pleural thickenings,
was recognized among 13 of the 15 mesothelioma cases and associated with a
significant subsequent mesothelioma risk (RR 6.0; 2.4-14.7).

Fact 4

Fibrotic lung alternations identified by HRCT at baseline were associated with a
subsequent lung cancer risk (RR 3.1; 1.1-9.0).

Fact 5

Asbestos-related occupational disease, comprising asbestosis and pleural
thickenings, was observed in six out of eight lung cancer cases (RR 2.6; 0.9-7.3).
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65. Residential proximity to naturally occurring
asbestos and mesothelioma risk in California

Author/Contributor

Pan XL, Day HW, Wang W, Beckett LA, Schenker MB

Bibliographic ID

Am J Respir Crit Care Med 2005 Oct;172(8):1019-25

Introduction
Asian context

Environmental exposure to low levels of naturally occurring asbestos (NOA) could be a
contributing factor for mesothelioma also in Asia.

Critical appraisal

A cancer registry-based case control study of residential proximity to naturally occurring
asbestos (NOA) with malignant mesothelioma (MM) in California. The authors found
that the odds of mesothelioma decreased 6.3% for every 10 km farther from the nearest
asbestos source.

Unique keywords

Naturally occurring asbestos, residential exposure, mesothelioma

Abstract

Rationale: Little is known about environmental exposure to low levels of naturally
occurring asbestos (NOA) and malignant mesothelioma (MM) risk.
Objectives: To conduct a cancer registry-based case control study of residential
proximity to NOA with MM in California.
Methods: Incident MM cases (n = 2,908) aged 35 yr or more, diagnosed between
1988 and 1997, were selected from the California Cancer Registry and frequency
matched to control subjects with pancreatic cancer (n = 2,908) by 5-yr age group and
sex. Control subjects were selected by stratified random sampling from 28,123
incident pancreatic cancers in the same time period. We located 93.7% of subjects at
the house or street level at initial diagnosis. Individual occupational exposure to
asbestos was derived from the longest held occupation, available for 74% of MM
cases and 63% of pancreatic cancers. Occupational exposure to asbestos was
determined by a priori classification and confirmed by association with mesothelioma.
Main Results: The adjusted odds ratios and 95% confidence interval for low, medium,
and high probability of occupational exposures to asbestos were 1.71 (1.32-2.21),
2.51 (1.91-3.30), and 14.94 (8.37-26.67), respectively. Logistic regression analysis
from a subset of 1,133 mesothelioma cases and 890 control subjects with pancreatic
cancer showed the odds of mesothelioma decreased approximately 6.3% for every
10 km farther from the nearest asbestos source, an odds ratio of 0.937 (95%
confidence interval = 0.895-0.982), adjusted for age, sex, and occupational exposure
to asbestos.
Conclusions: These data support the hypothesis that residential proximity to NOA is
significantly associated with increased risk of MM in California.

Full text
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Fact 1

Based on a cancer registry-based case control study of residential proximity to
naturally occurring asbestos (NOA) with malignant mesothelioma (MM) in California, a
total of 2,966 incident cases diagnosed with malignant mesothelioma were reported
during1988 and 1997.

Fact 2

The estimated effect was a 6.3% (1.8%-10.5%; p=0.006) decrease in the odds of a
mesothelioma case for every 10 km farther away from a naturally occurring asbestos
source.

Fact 3

Among all subjects the odds ratio for mesothelioma for a 10-km increase in nearest
distance was 0.943 (0.896-0.922). The observed odds ratios for men and women
were 0.939 (0.887-0.994) and 0.961 (0.861-1.073), respectively.

Fact 4

Industries with high probability of occupational exposure to asbestos in men such as
shipyard and navy were significantly associated with the elevated mesothelioma risk
in California.

Fact 5

The adjusted odds ratios for low, medium, and high probability of occupational
exposures to asbestos were 1.71 (1.32-2.21), 2.51 (1.91-3.30), and 14.94 (8.37
-26.67), respectively.
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66. The effect of smoking on the risk of lung
cancer mortality for asbestos workers in Great
Britain (1971–2005)

Author/Contributor

Frost G, Darnton A, Harding AH

Bibliographic ID

Ann Occup Hyg 2011 Apr;55(3):239-47

Introduction
Asian context

This study substantiated the widely held notion that those who smoke and have
asbestos exposure incurred risk of lung cancer to an extent greater than the risk for
those who only smoke or those who only have asbestos exposure.

Critical appraisal

To investigate the interaction between asbestos exposure and smoking on lung cancer, 1,878
deaths from lung cancer were examined using the Synergy (S) and Multiplicativity (V) indices,
which test the hypotheses of additive and multiplicative interaction, respectively. The combined
effect was greater than additive and multiplicativity could not be rejected.

Unique keywords

Smoking, asbestos worker, lung cancer

Abstract

Objectives: Workers in the asbestos industry tend to have high smoking rates compared to the general
population. Both asbestos exposure and cigarette smoking are recognized risk factors for lung cancer
mortality, but the exact nature of the interaction between the two remains uncertain. The aim of this study
was to examine the effect of smoking and smoking cessation among asbestos workers in Great Britain
(GB) and investigate the interaction between asbestos exposure and smoking.
Methods: The study population consisted of 98,912 asbestos workers recruited into the GB Asbestos
Survey from 1971, followed-up to December 2005. Poisson regression was used to estimate relative risks
of lung cancer mortality associated with smoking habits of the asbestos workers and to assess whether
these effects differed within various categories of asbestos exposure. The interaction between asbestos
exposure and smoking was examined using the Synergy (S) and Multiplicativity (V) indices, which test the
hypotheses of additive and multiplicative interaction, respectively. The proportion of lung cancers among
smokers attributable to the interaction of asbestos and smoking was also estimated.
Results: During 1,780,233 person-years of follow-up, there were 1,878 deaths from lung cancer (12% of all
deaths). Risk of lung cancer mortality increased with packs smoked per day, smoking duration, and total
smoke exposure (pack-years). Asbestos workers who stopped smoking remained at increased risk of lung
cancer mortality up to 40 years after smoking cessation compared to asbestos workers who never
smoked. The effects of smoking and stopping smoking did not differ by duration of asbestos exposure,
main occupation, age at first asbestos exposure, year of first exposure, or latency period. The interaction
between asbestos exposure and smoking for asbestos workers was greater than additive [S 1.4, 95%
confidence interval (CI) 1.2-1.6], and the multiplicative hypothesis could not be rejected (V 0.9, 95% CI 0.3
-2.4). For those asbestos workers who smoked, an estimated 26% (95% CI 14-38%) of lung cancer deaths
were attributable to the interaction of asbestos and smoking.
Conclusions: This study emphasizes the importance of smoking prevention and cessation among those
who work in the asbestos industry.

Full text
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Annotation
Fact 1

This study investigated the interaction between asbestos exposure and smoking on lung
cancer. After adjustment for age, calendar period, sex, main occupation, and length of
occupational exposure to asbestos, both current and former smokers had significantly elevated
risks of lung cancer mortality compared to never-smokers (RR 14.7; 10.5-20.6 and RR 4.6; 3.3
-6.6, respectively).

Fact 2

The risk of mortality from lung cancer for never-smokers with high asbestos exposure
was greater than never-smokers with low asbestos exposure but this was not
statistically significant (RR 1.6; 0.6-4.2).

Fact 3

For those asbestos workers who smoked, an estimated 2% (-3 to 7%) of lung cancer
deaths were attributable to asbestos only, 68% (57 to 79%) to smoking only, and 26%
(14 to 38%) to the interaction of asbestos and smoking.

Fact 4

The estimated fraction of lung cancer deaths prevented; 1) if workers had not smoked (risk
attributable to smoking in the presence of asbestos) was 94%; 2) if workers had not been
exposed to asbestos (risk attributable to asbestos in the presence of smoking) was 28%; 3) if
neither exposure had occurred (risk attributable to the combined effect of asbestos and
smoking) was 96% among asbestos workers who smoked.

Fact 5

The interaction between asbestos exposure and smoking for asbestos workers was greater
than additive (each factor acts independently) (Synergy 1.4; 1.2-1.6), and the multiplicative (the
effect of asbestos exposure on lung cancer risk proportional to the effect of smoking)
hypothesis could not be rejected (V; multiplicativity 0.9; 0.3-2.4).
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67. Mortality among British asbestos workers
undergoing regular medical examinations (1971–
2005)

Author/Contributor

Harding AH, Darnton A, Wegerdt J, McElvenny D

Bibliographic ID

Occup Environ Med. 2009 Jul;66(7):487-95

Introduction
Asian context

This study substantiated the widely held notion that those who smoke and have
asbestos exposure incurred risk of lung cancer to an extent greater than the risk for
those who only smoke or those who only have asbestos exposure.

Critical appraisal

To investigate the interaction between asbestos exposure and smoking on lung cancer, 1,878
deaths from lung cancer were examined using the Synergy (S) and Multiplicativity (V) indices,
which test the hypotheses of additive and multiplicative interaction, respectively. The combined
effect was greater than additive and multiplicativity could not be rejected.

Unique keywords

Regular medical examinations, SMR, PMR, Aasbestosis, lung cancer, mesothelioma, asbestos
workers

Abstract

Objectives: The Great Britain Asbestos Survey was established to monitor mortality
among workers covered by regulations to control occupational exposure to asbestos.
This study updates the estimated burden of asbestos-related mortality in the cohort,
and identifies risk factors associated with mortality.
Methods: From 1971, workers were recruited during initially voluntary and later
statutory medical examinations. A brief questionnaire was completed during the
medical, and participants were flagged for death registrations. Standardized mortality
ratios (SMRs) and proportional mortality ratios (PMRs) were calculated for deaths
occurring before 2006. Poisson regression analyses were undertaken for diseases
with significant excess mortality.
Results: There were 15,496 deaths among 98,117 workers followed-up for 1,779,580
person-years. The SMR for all cause mortality was 141 (95% CI 139 to 143) and for
all malignant neoplasms 163 (95% CI 159 to 167). The SMRs for cancers of the
stomach (166), lung (187), peritoneum (3,730) and pleura (968), mesothelioma (513),
cerebrovascular disease (164) and asbestosis (5,594) were statistically significantly
elevated, as were the corresponding PMRs. In age and sex adjusted analysis, birth
cohort, age at first exposure, year of first exposure, duration of exposure, latency and
job type were associated with the relative risk of lung, pleural and peritoneal cancers,
asbestosis and mesothelioma mortality.
Conclusions: Known associations between asbestos exposure and mortality from
lung, peritoneal and pleural cancers, mesothelioma and asbestosis were confirmed,
and evidence of associations with stroke and stomach cancer mortality was
observed. Limited evidence suggested that asbestos-related disease risk may be
lower among those first exposed in more recent times.

Full text
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Annotation
Fact 1

In a cohort study of former asbestos workers undergoing regular medical
examinations, the relative risk of mesothelioma increased with latency: reaching a
maximum 50-59 years after first exposure (Relative Risk for 50-59 years’ latency
compared with < 20 years’ latency; 28.1; 12.2-64.6).

Fact 2

Removal workers and insulation workers had the highest relative risk of mesothelioma
during 1971-2005 among the Great Britain asbestos workers (Relative Risk 3.19; 2.16
-4.72 compared with manufacturing workers in the final model, and RR 2.65; 1.64
-4.30, respectively).

Fact 3

Insulation workers had the highest risk of asbestosis: RR 5.98 (3.84-9.31) compared
to manufacturing workers, followed by removal workers (RR 2.21; 1.24-3.93).

Fact 4

Insulation workers and removal workers had significantly higher risks of lung cancer
than manufacturing workers (RR 1.84; 1.60-2.10, and RR 1.30; 1.12-1.50,
respectively).

Fact 5

There was a statistically significant excess of deaths from all causes (SMR141; 139
-143), mesothelioma (SMR 513; 435-601), asbestosis (SMR 5,594; 4,634-6,694)
among the Great Britain asbestos workers.
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68. Patterns of pulmonary dysfunction in asbestos
workers: a cross-sectional study

Author/Contributor

Abejie BA, Wang X, Kales SN, Christiani DC

Bibliographic ID

J Occup Med Toxicol 2010 Jun;5:12

Introduction
Asian context

A study was conducted in south-west China.to examine the association of asbestos
inhalation with airway dysfunction and obstructive impairment among chrysotile exposed
male workers. The study shows the value of conducting pulmonary function test with
workers exposed to asbestos.

Critical appraisal

The authors concluded that asbestos exposure, especially when radiographic evidence
of interstitial fibrosis from asbestosis is present, leads to significant decreases in FVC,
FEV1 and the DLCO. However, asbestos exposure alone is not significantly associated
with a reduction of the FEV1/FVC.

Unique keywords

Lung function, China, chrysotile, asbestos workers

Abstract

Background: Restrictive patterns of pulmonary function abnormalities associated with asbestos
exposure are well described. Studies are less consistent, however, regarding the association
of asbestos inhalation with airway dysfunction and obstructive impairment.
Methods: We compared pulmonary function test results between 277 chrysotile exposed
workers (22% non-smokers) and 177 unexposed controls (50.3% non-smokers). Information
on exposure and smoking were collected using a standardized questionnaire. Standardized
spirometric and DLCO Measurement methods were utilized. CXRs were read based on ILO
pneumoconiosis guidelines.
Results: Asbestos exposed subjects had significantly reduced FVC, FEV1, FEV1/FVC and
DLCO. Restricting the analysis to non-smokers, asbestos workers still had about 3% lower
FEV1/FVC ratio than controls, but this difference did not reach statistical significance. Among
exposed workers, the presence of radiographic evidence of asbestosis further lowered FVC
and DLCO but not FEV1/FVC compared to asbestos exposure without radiographic
asbestosis. Additionally, smoking asbestos workers had significantly lower DLCO compared to
non-smoking workers.
Conclusion: Asbestos exposure, especially when radiographic evidence of interstitial fibrosis
from asbestosis is present, leads to significant decreases in FVC, FEV1 and the DLCO.
However, asbestos exposure alone is not significantly associated with a reduction of the
FEV1/FVC. Smoking-asbestos workers had significantly lower DLCO than their non-smoking
counterparts. Whether asbestos interacts with smoking additively or synergistically on DLCO
needs further investigation. Similarly, further studies are needed to assess the progression and
clinical significance of asbestos induced airway dysfunction.

Full text
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Annotation
Fact 1

A Chinese study examined the association of asbestos inhalation with airway dysfunction and
obstructive impairment among chrysotile exposed male workers, 277 workers vs. 177 controls
were examined. Among the workers, 36% had radiographic changes consistent with
emphysema, 31% with asbestosis, and 15% had chest-x-ray findings consistent with both
asbestosis and emphysema.

Fact 2

After accounting for age and smoking, chrysotile exposure was significantly
associated with restrictive pattern of pulmonary dysfunction and decreased DLCO
(single breath diffusion capacity for carbon monoxide).

Fact 3

The proportion of chrysotile exposed subjects with obstructive pulmonary impairment
was about 2.5 times higher than that of the controls (unexposed subjects).

Fact 4

There was no significant difference in FEV1/FVC ratios between non-smoking
asbestos workers and non-smoking controls, but asbestos workers still had almost
3% lower FEV1/FVC ratios compared to their corresponding controls.

Fact 5
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69. Surveillance of Australian workplace based
respiratory events (SABRE) in New South Wales

Author/Contributor

Hannaford-Turner K, Elder D, Sim MR, Abramson MJ, Johnson AR, Yates DH

Bibliographic ID

Occup Med (Lond) 2010 Aug;60(5):378-82

Introduction
Asian context

It is important to note this voluntary notification scheme established to determine the
incidence of occupational lung diseases in NSW Australia. Based on the reported
numbers, the rates for asbestos-related diseases can be estimated.

Critical appraisal

Among a total of 3,654 cases notified to the notification scheme, pleural plaques [1,218 (28%)] were the most
frequently reported condition, followed by mesothelioma [919 (24%)] and diffuse pleural thickening [839
(22%)]. The authors estimated rates for mesothelioma and diffuse pleural thickening (DPT) at 83 and 83
cases per million employed males per year, respectively.

Unique keywords

Surveillance, New South Wales, Australia, notification, asbestos-related disease

Abstract

Background: The Surveillance of Australian workplace Based Respiratory Events (SABRE)
New South Wales (NSW) scheme is a voluntary notification scheme established to determine
the incidence of occupational lung diseases in NSW Australia.
Aims: Data presented in this paper summarize the last 7 years of reporting to SABRE (June
2001 to December 2008)
Methods: Every 2 months, participating occupational physicians, respiratory physicians and
general practitioners (accredited by the NSW WorkCover Authority) reported new cases of
occupational lung disease seen in their practices. Data collected include gender, age, causal
agent and the occupations and industries believed responsible. Estimated incidence was
calculated for each disease.
Results: Three thousand six hundred and fifty-four cases were notified to the scheme,
consisting of 3,856 diagnoses. Most of the cases were males (76%). Pleural plaques [1,218
(28%)] were the most frequently reported condition, followed by mesothelioma [919 (24%)].
Silicosis [90 (2%)] and occupational asthma [OA; 89 (2%)] were the most frequently reported
non-asbestos-related diseases. Estimated rates for mesothelioma, diffuse pleural thickening
(DPT) and OA were 83, 83 and 5 cases per million employed males per year, respectively.
Trades such as carpenters and electricians associated with the building industry, electricity
supply and asbestos product manufacture were the most common occupations and industries
reported.
Conclusions: Asbestos-related diseases are the most frequently reported conditions to SABRE
NSW. The very low incidence of OA for NSW most likely reflects under-diagnosis as well as
under-reporting. Occupational lung disease is still occurring in NSW despite current
preventative strategies. The SABRE scheme currently provides the only available information
in this area.

Full text
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Annotation
Fact 1

Voluntary surveillance of Australian workplace based respiratory events scheme
operated by the State of New South Wales has been establishedto determine the
incidence of work-related respiratory disease and to disseminate information about
the burden of occupational respiratory disease.

Fact 2

Among all respiratory conditions reported to this surveillance scheme during the 7.5year period, asbestos-related disorders accounted for a large proportion (3,584
cases, 93%) of disease notified.

Fact 3

Pleural plaques were the most frequently reported condition (1,218 cases, 32%),
followed by mesothelioma (919 cases, 24%), diffuse pleural thickening (839 cases,
22%) and asbestosis (366 cases, 10%).

Fact 4

The most frequently reported occupations with asbestos exposure were carpenters,
maintenance fitters and turners, electricians, plumbers, pipe laggers, waterside
workers and construction workers associated with the building industry, asbestos
product manufacture, electricity supply and shipbuilding.

Fact 5
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70. Occupational asbestos exposure as a risk
factor for laryngeal carcinoma in a populationbased case-control study from Germany

Author/Contributor
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Bibliographic ID

Am J Ind Med 2011 Jul;54(7):510-4

Introduction
Asian context

Laryngeal cancer is categorized as asbestos-related by the WHO but studies are few.
Asian countries should carefully screen for and monitor laryngeal cancer among
asbestos-exposed subjects.

Critical appraisal

Moderately elevated risks for laryngeal cancer after exposure to asbestos was reported
in a population-based case-control study on laryngeal cancer conducted in South-West
Germany.

Unique keywords

Laryngeal cancer, asbestos, Germany

Abstract

Background: As several studies have identified asbestos exposure as an
independent occupational risk factor for laryngeal cancer, the aim of our
study was to confirm this association.
Methods: In a population-based case-control study on laryngeal cancer in
South-West Germany occupational exposures and other risk factors were
obtained by face-to-face interviews using a detailed standardized
questionnaire covering the complete individual working history, supplemented
by job-specific questionnaires (JSQ) especially for selected jobs known to
entail exposure to asbestos. Detailed exposure information was collected
over a wide range of asbestos related jobs and branches and analyzed using
different modeling strategies.
Results: Seventy-three (28.4%) cases and 158 (20.5%) controls reported any
exposure to asbestos. Elevated risk estimates for asbestos exposure were
found. However, those became substantially reduced after adjustment for
smoking and alcohol.
Conclusion: Moderately elevated risks for laryngeal cancer after exposure to
asbestos were confirmed. Difficulties in the collection of adequate exposure
data were demonstrated.

Full text
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Annotation
Fact 1

In a population-based case-control study on laryngeal cancer conducted in SouthWest Germany, seventy-three (28.4%) laryngeal cancer cases and 158 (20.5%)
controls reported any exposure to asbestos (Crude Odds Ratio 1.5; 1.1-2.1).

Fact 2

Asbestos risk estimates were substantially reduced after adjustment for smoking and
alcohol (Odds Ratio 1.2; 0.84-1.9 for job-specific questionnaire and OR 1.0; 0.67-1.6
for substance checklist).

Fact 3

The study concluded that moderately elevated risks for laryngeal cancer after
exposure to asbestos were confirmed.

Fact 4

Fact 5

References

218

Factsheet on Asbestos and Asbestos-Related Diseases

Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
C. Epidemiology of ARDs

No./Title

71. Estimating the number of asbestos-related lung
cancer deaths in Great Britain from 1980 to 2000

Author/Contributor

Darnton AJ, McElvenny DM, Hodgson JT
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Introduction
Asian context

Because asbestos-related lung cancer cases are not clinically distinguishable from
those due to other causes. the proportion of asbestos-related lung cancers among all
lung cancers is difficult to determine. The authors attempt to estimate this proportion
based on e.g., proportional mortality ratios for lung cancer and mesothelioma.

Critical appraisal

The authors estimated that the number of asbestos-related lung cancers was between
two-thirds and one death for every mesothelioma death. Asbestos-related lung cancer is
likely to have accounted for 2-3% of all lung cancer deaths among males in Great
Britain over the last two decades of the 20th century.

Unique keywords

Asbestos-related lung cancer, proportion, attributable fraction, estimation

Abstract

Introduction: Inhalation of asbestos fibers is known to cause two main kinds of cancermesothelioma and lung cancer. While the vast majority of mesothelioma cases are generally
accepted as being caused by asbestos, the proportion of asbestos-related lung cancers is less
clear and cannot be determined directly because cases are not clinically distinguishable from
those due to other causes. The aim of this study was to estimate the number of asbestosrelated lung cancers among males by modeling their relative lung cancer mortality among
occupations within Great Britain in terms of smoking habits, mesothelioma mortality (as an
index of asbestos exposure) and occupation type (as a proxy for socio-economic factors).
Methods: Proportional mortality ratios for lung cancer and mesothelioma for the 20-year period
from 1980 to 2000 (excluding 1981) were calculated for occupational groups. Smoking
indicators were developed from three General Household Surveys carried out during the 1980s
and 1990s. Poisson regression models were used to estimate the number of asbestos-related
lung cancers by estimating the number of lung cancer deaths in each occupation assuming no
asbestos exposure and subtracting this from the actual predicted number of lung cancer
deaths.
Results: The effect of asbestos exposure in predicting lung cancer mortality was weak in
comparison to smoking habits and occupation type. The proportion of current smokers in
occupational groups and average age at which they started smoking were particularly
important factors. Our estimate of the number of asbestos-related lung cancers was between
two-thirds and one death for every mesothelioma death: equivalent to between 11,500 and
16,500 deaths during the time period studied.
Conclusions: Asbestos-related lung cancer is likely to have accounted for 2-3% of all lung
cancer deaths among males in Great Britain over the last two decades of the 20th century.
Asbestos-related lung cancers are likely to remain an important component of the total number
of lung cancer deaths in the future as part of the legacy of past asbestos exposures in
occupational settings.

Full text
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Annotation
Fact 1

In an exercise to estimate the proportion of asbestos-related lung cancers among all
lung cancers, the total number of asbestos-related lung cancer deaths among males
between 1980 and 2000 (excluding 1981) in Great Britain was about 11,500.

Fact 2

The total number of mesothelioma deaths among males was 17,491 of which about
16,500 are likely to be due to asbestos exposure (assuming 1,000 background
cases).

Fact 3

An estimate of the ratio of the number of asbestos-related lung cancer to
mesothelioma deaths was about 0.7.

Fact 4

Asbestos-related lung cancer is likely to have accounted for 2-3% of all lung cancer
deaths among males in Great Britain between 1980 and 2000 (excluding 1981).

Fact 5

The mesothelioma PMR (Proportional Mortality Ratio) relating to zero asbestos exposure is not
equal to zero since there is evidence to suggest that there are about 100 mesothelioma deaths
each year in Great Britain not linked to asbestos exposure, with roughly equal numbers
occurring in males and females, which is the so-called ‘background’ level of mortality.
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72. Under-reporting of compensable mesothelioma
in Alberta
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Introduction
Asian context

Only a small fraction of mesothelioma cases in Alberta, Canada, filed a claim but the
majority of the filed claims was accepted for compensation.

Critical appraisal

Alberta, Canada recorded a total of 568 histologically confirmed mesothelioma cases between 1980 and
2004, but only 42% of cases filed a claim; 83% of filed claims were accepted for compensation. The authors
conclude that patient under-reporting of compensable mesothelioma is a problem and raises larger questions
regarding under-reporting of other asbestos-related cancers in the area.

Unique keywords

Workers’ compensation, reporting system, mesothelioma

Abstract

Background: When combined with a history of occupational asbestos
exposure, mesothelioma is often presumed work-related. In Canada, workers
diagnosed with mesothelioma caused by occupational asbestos exposure are
often eligible for compensation under provincial workers' compensation
boards. Although occupational asbestos exposure causes the majority of
mesothelioma, Canadian research suggests less than half of workers actually
apply for compensation. Alberta's mandatory reporting requirements may
produce higher filing rates but this is currently unknown. This study evaluates
Alberta's mesothelioma filing and compensation rates.
Methods: Demographic information on all mesothelioma patients diagnosed
between 1980 and 2004 were extracted from the Alberta Cancer Board's
Cancer Registry and linked to Workers' Compensation Board of Alberta
claims data.
Results: Alberta recorded a total of 568 histologically confirmed
mesothelioma cases between 1980 and 2004. Forty-two percent of cases
filed a claim; 83% of filed claims were accepted for compensation.
Conclusions: Patient under-reporting of compensable mesothelioma is a
problem and raises larger questions regarding under-reporting of other
asbestos-related cancers in Alberta. Strategies should focus on increasing
filing rates where appropriate.

Full text
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Annotation
Fact 1

In a study investigating the number of mesothelioma cases (incident, filed and compensated) in
Alberta, Canada, a total of 568 histologically confirmed cases of mesothelioma was reported
between 1980 and 2004, and during this period, the number of cases has increased from an
average of roughly 10 cases per year in the early 1980s to approximately 40 cases per year in
recent years.

Fact 2

Two hundred and thirty seven cases of mesothelioma were in both the Workers’
Compensation Board dataset and the Cancer Registry, yielding an overall
compensation filing rate of 42%.

Fact 3

Of 237 application for compensation, 197 (83%) were accepted and no decision had
been made for three.

Fact 4

Further research should focus on reasons for under-reporting of mesothelioma and
filing rates for other asbestos-related cancers such as lung cancer.

Fact 5
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73. Asbestos in Poland: occupational health
problems

Author/Contributor

Szeszenia-Dąbrowska N, Swiątkowska B, Szubert Z, Wilczyńska U

Bibliographic ID

Int J Occup Med Environ Health 2011 Jun;24(2):142-52

Introduction
Asian context

A rare report on the situation of asbestos use and asbestos-related diseases in Poland.
Asbestos-related diseases classified as occupational diseases require diagnosing skills,
government regulations and compensation to deal with these diseases.

Critical appraisal

In Poland, since 1997, importing, manufacture and sale of asbestos and asbestoscontaining materials are prohibited. The authors raise concern for the delayed health
effects attributable to past exposure.

Unique keywords

Poland, regulation, compensation, asbestosis, lung cancer, mesothelioma

Abstract

The presentation addresses current problems of health risk and health effects associated with
exposure to asbestos, including data on historical exposure and on currently valid occupational
exposure limits. The quantity and types of the raw material used for the production of various
asbestos products have also been discussed in relation to the particular types of asbestosinduced occupational diseases. The authors describe the medical care system for former
asbestos workers and those currently exposed during removal of asbestos-containing
products. The national system for medical certification of occupational asbestos-related
diseases and the compensation procedure have been outlined as well. According to the
parliamentary Act of 1997, importing, manufacture and sale of asbestos and asbestoscontaining materials are prohibited in Poland. Thus, the assessment of asbestos exposure and
the monitoring of health conditions of workers at asbestos-processing plants have become
irrelevant. However, the delayed health effects attributable to past exposure continue to be the
matter of concern for public health. Likewise, the environmental pollution from asbestos waste
landfills in the vicinity of asbestos-processing plants (where high levels of asbestos fiber in
ambient air have been recorded) will continue to be a serious public health problem. Presently,
two programmes aimed at minimizing the adverse effects of asbestos on population health are
underway. One of them is the governmental programme for "Elimination of asbestos and
asbestos-containing products used in Poland, 2002-2032". The programme was updated in
2009 to cover the workers contracted to perform demolition works and provide protective
covers to asbestos waste landfills. This will be the exposed group who need prophylactic
health care. The other is a programme of prophylactic examinations for former asbestos
workers and is referred to as the AMIANTUS programme. Both programmes have been briefly
described.
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Annotation
Fact 1

In the manufacture of asbestos-cement products in Poland, the total consumption of
asbestos since 1960s to 1998 is estimated to be about 1.5 million tonnes including
about 86,000 tonnes of crocidolite and about 8,500 tones of amosite.

Fact 2

The total quantity of asbestos products in Poland is estimated to be approximately
15.5 million tonnes, the 14.9 million tonnes of which are asbestos-cement boards
(1351.5 million m2) and 600,000 tonnes are piping and other asbestos-cement
products.

Fact 3

Over the period of 1976-2010 in Poland, 4,253 cases of diseases were recorded as
deriving from occupational exposure to asbestos dust. The most prevalent were
asbestosis (65.8%, n=2,801), lung cancer (12.6%, n=537), diseases of pleura or
pericardium (10.0%, n=427) and pleural mesothelioma (6.6%, n=279).

Fact 4

The major factors accounting for the underrated occupational fraction of mesothelioma are; 1)
difficulties in diagnosing this rare cancer, 2) long latency period for mesothelioma, 3) low
cumulative dose of asbestos dust due to short periods of employment, 4) small number of
workers employed at workplaces with high asbestos dust concentrations.

Fact 5

The procedure for diagnosing and medical certification of occupational diseases are
1) reporting a suspected occupational disease; 2) diagnosis and medical certification
of occupational disease; and 3) administrative decision whether or not the case can
be regarded as an occupational disease.
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74. Global magnitude of reported and unreported
mesothelioma

Author/Contributor
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Introduction
Asian context

Number of “missing” mesothelioma is estimated for a range of Asian developing
countries, eg, China, India, Thailand, which do not report mesothelioma.

Critical appraisal

Authored by UOEH researchers. First paper to assess the magnitude of “missing” or
“unaccounted for” mesothelioma cases in the world.

Unique keywords

Mesothelioma, mortality, prediction, missing, unreported cases

Abstract

Background: Little is known about the global magnitude of mesothelioma. In particular, many
developing countries, including some with extensive historical use of asbestos, do not report
mesothelioma.
Objectives: We estimated the global magnitude of mesothelioma accounting for reported and
unreported cases.
Methods: For all countries with available data on mesothelioma frequency and asbestos use (n
= 56), we calculated the 15-year cumulative number of mesotheliomas during 1994–2008 from
data available for fewer years and assessed its relationship with levels of cumulative asbestos
use dur¬ing 1920–1970. We used this relationship to predict the number of unreported
mesotheliomas in countries for which no information on mesothelioma is available but which
have recorded asbestos use (n = 33).
Results: Within the group of 56 countries with data on mesothelioma occurrence and asbestos
use, the 15-year cumulative number of mesothelioma was approximately 174,300. There was
a sta¬tistically significant positive linear relation between the log-transformed national
cumulative mesothelioma numbers and the log-transformed cumulative asbestos use (adjusted
R² = 0.83, p < 0.0001). Extrapolated to the group of 33 countries without reported
mesothelioma, a total of approximately 38,900 (95% confidence interval, 36,700–41,100)
mesothelioma cases were estimated to have occurred in the 15 year period (1994–2008).
Conclusions: We estimate conservatively that, globally, one mesothelioma case has been
over¬looked for every four to five reported cases. Because our estimation is based on
asbestos use until 1970, the many countries that increased asbestos use since then should
anticipate a higher disease burden in the immediate decades ahead.
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Fact 1

The “predicted” 15-year cumulative mesothelioma mortality in the 33 countries which
lacked data on mesothelioma frequency is 38,900; leading countries for the
“predicted” 15-year cumulative mesothelioma mortality are Russia (21,300),
Kazakhstan (6,500), China (5,100), India (2,200) and Thailand (500).

Fact 2

One mesothelioma case is unreported for every 4 to 5 cases reported worldwide
(38,900 unreported versus 174300 reported).

Fact 3

The estimated global burden of mesothelioma is 213,200 during 1994-2008,
equivalent to annual average of 14,200 cases.

Fact 4

A total of 92,133 mesothelioma (C45, ICD-10) deaths have been reported by 56
countries during 1994-2008 (of which 336 were coded as 163, ICD9).

Fact 5

The estimated 15-year cumulative mesothelioma mortality in the 56 countries is
174,300. Among the 56 countries, the world’s leading countries (estimated 15-year
cumulative mortality) are the USA (36,600), the UK (28,400), Italy (18,500), Germany
(16,000) and France (12,400).
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No./Title

75. National use of asbestos in relation to
economic development

Author/Contributor

Giang LV, Takahashi K, Karjalainen A, et al

Bibliographic ID

Environ Health Perspect. 2010 Jan;118(1):116-9

Introduction
Asian context

Why do Asian developing countries continue to use asbestos? Is there any economical
reason for continuing asbestos use?

Critical appraisal

Authored by UOEH researchers. Only paper to assess the relation between asbestos
use and economic development.

Unique keywords

Economy, Kuznets Curve, Geary-Khamis dollars

Abstract

Background: National disparities in asbestos use will likely lead to an unequal
burden of asbestos diseases.
Objectives: As economic status may be linked to asbestos use, we assessed,
globally, the relation¬ship between indicators of national economic
development and asbestos use.
Methods: For the 135 countries that have ever used asbestos, per capita
asbestos use (kilograms per capita per year) was compared with per capita
gross domestic product (GDP) in 1990 Geary–Khamis dollars (GKD) for the
period 1920–2003. Countries were grouped into three income levels (high,
middle, and low) that were adapted from the 2003 World Bank categories.
Results: The historical pattern of asbestos use followed the environmental
Kuznets curve in which use by high-income countries peaked when incomes
attained 10,000–15,000 GKD and essentially ceased at income levels over
20,000 GKD. Currently, middle- and low-income countries are increas¬ing
their use of asbestos, closely following the paths once traced by higher
income countries.
Conclusions: Developing countries have the opportunity to eliminate asbestos
use sooner than high-income countries and thus reduce the future burden of
asbestos diseases.

Full text
1-C-75.pdf
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Annotation
Fact 1

Countries tend to increase asbestos use until national income of 10,000-15,000
dollars is reached.

Fact 2

Countries tend to cease asbestos use when national income of 20,000 dollars is
reached.

Fact 3

Middle and low-income countries are closely following paths of high-income countries
in terms of asbestos use. The middle- and low-income groups surpassed the level of
asbestos use incurred by the high-income group in 1990–1995 and 1999,
respectively.

Fact 4

The 135 countries that ever recorded use of asbestos (& with available economic
data) cumulatively used 181 million tons during 1920-2003 with an overall per capita
annual average of 0.79 kg (/capita/year).

Fact 5

Per capita asbestos use above 1.0 kg/capita/year is thus excessive and probably
consequential.

References
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No./Title

76. Ecological association between asbestosrelated diseases and historical asbestos
consumption: an international analysis

Author/Contributor

Lin RT, Takahashi K, Karjalainen A, et al

Bibliographic ID

Lancet 2007 Mar 10;369(9564):844-9

Introduction
Asian context

Some developed Asian countries such as Japan, Korea and Israel were included in the
ecological relationship between historical asbestos use and asbestos-related diseases
(all, pleural and peritoneal mesothelioma and asbestosis, by gender).

Critical appraisal

Authored by UOEH researchers. Based on the experience of 33 countries, an
international analysis determined an ecological relationship between historical asbestos
use and mortality of ARDs.

Unique keywords

Asbestos use per capita, mortality predictor, age adjusted mortality rate by sex, ecological
relationship

Abstract

Background: The potential for a global epidemic of asbestos-related diseases is a
growing concern. Our aim was to assess the ecological association between national
death rates from diseases associated with asbestos and historical consumption of
asbestos.
Methods: We calculated, for all countries with data, yearly age-adjusted mortality
rates by sex (deaths per million population per year) for each disease associated with
asbestos (pleural, peritoneal, and all mesothelioma, and asbestosis) in 2000–04 and
mean per head asbestos consumption (kg per person per year) in 1960–69. We
regressed death rates for the specified diseases against historical asbestos
consumption, weighted by the size of sex-specific national populations.
Findings: Historical asbestos consumption was a significant predictor of death for all
mesothelioma in both sexes (adjusted R²=0.74, p<0.0001, 2.4-fold [95% CI 2.0–2.9]
mortality increase was predicted per unit consumption increase for men; 0.58,
p<0.0001, and 1.6-fold [1.4–1.9] mortality increase was predicted for women); for
pleural mesothelioma in men (0.29, p=0.0015, 1.8-fold [1.3–2.5]); for peritoneal
mesothelioma in both sexes (0.54, p<0.0001, 2.2-fold [1.6–2.9] for men, 0.35,
p=0.0008, and 1.4-fold for women [1.2–1.6]); and for asbestosis in men (0.79,
p<0.0001, 2.7-fold [2.2–3.4]). Linear regression lines consistently had intercepts near
zero.
Interpretation: Within the constraints of an ecological study, clear and plausible
associations were shown between deaths from the studied diseases and historical
asbestos consumption, especially for all mesothelioma in both sexes and asbestosis
in men. Our data strongly support the recommendation that all countries should move
towards eliminating use of asbestos.

Full text
1-C-76.pdf
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Annotation
Fact 1

Historical asbestos consumption (per capita use from 1960-1970) was a significant
predictor of death for all mesothelioma (age-adjusted mortality rate from 2000-2004)
with adjusted R²=0.74, p<0.0001 in males.

Fact 2

Death rate predicted for the mean consumption value (1.67 kg per head) was 3.18
(2.55 to 3.82) in men and 1.05 (0.56 to 1.54) (per million people per year) in women;
thus the male-to-female death rate ratio was 3.0.

Fact 3

In men, mesothelioma mortality increased 2.4-fold [95% CI 2.0–2.9] per unit increase
in asbestos consumption (Δ=1 kg/capita) with adjusted R²=0.74, p<0.0001.

Fact 4

In men, asbestosis mortality increased 2.7-fold [95%CI 2.2-3.4] per unit increase in
asbestos consumption (Δ=1 kg/capita) with adjusted R²=0.79, p<0.0001.

Fact 5

The regression lines had intercepts close to zero for all diseases associated with
asbestos; small amounts of historical asbestos consumption are therefore predictive
of few deaths from such diseases.
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No./Title

77. Recent mortality from pleural mesothelioma,
historical patterns of asbestos use, and adoption
of bans: a global assessment

Author/Contributor

Nishikawa K, Takahashi K, Karjalainen A, et al

Bibliographic ID

Environ Health Perspect 2008 Dec;116(12):1675-80

Introduction
Asian context

Few Asian countries introduced total ban of asbestos so far. Based on the experience of
western countries, total asbestos ban decreases mortality of mesothelioma.

Critical appraisal

Authored by UOEH researchers. A rare paper investigating the relation between
adoption of asbestos ban and possible reduction of mesothelioma.

Unique keywords

Asbestos use per capita, national ban, mesothelioma, mortality trend

Abstract

Background: In response to the health risks posed by asbestos exposure, some
countries have imposed strict regulations and adopted bans, whereas other countries
have intervened less and continue to use varying quantities of asbestos.
Objective: This study was designed to assess, on a global scale, national
experiences of recent mortality from pleural mesothelioma, historical trends in
asbestos use, adoption of bans, and their possible interrelationships.
Methods: For 31 countries with available data, we analyzed recent pleural
mesothelioma (International Classification of Diseases, 10th Revision) mortality rates
(MRs) using age-adjusted period MRs (deaths/million/year) from 1996 to 2005. We
calculated annual percent changes (APCs) in age-adjusted MRs to characterize
trends during the period. We characterized historical patterns of asbestos use by per
capita asbestos use (kilograms per capita/year) and the status of national bans.
Results: Period MRs increased with statistical significance in five countries, with
marginal significance in two countries, and were equivocal in 24 countries (five
countries in Northern and Western Europe recorded negative APC values). Countries
adopting asbestos bans reduced use rates about twice as fast as those not adopting
bans. Turning points in use preceded bans. Change in asbestos use during 1970–
1985 was a significant predictor of APC in mortality for pleural mesothelioma, with an
adjusted R² value of 0.47 (p < 0.0001).
Conclusions: The observed disparities in global mesothelioma trends likely relate to
country-to country disparities in asbestos use trends.

Full text
1-C-77.pdf
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Annotation
Fact 1

Increments in recent mortality rates are associated with increments in historical asbestos use;
the change in asbestos use (Δ) [during 1970–1985] was the strongest predictor of annual
percent change (APC) of the mortality of pleural mesothelioma [among the many periods tried,
with an adjusted R² value of 0.47 (p <0.0001)].

Fact 2

Regionally, countries of Northern and Western Europe and Oceania showed high and
stable mortality rates; those of Eastern and Southern Europe, South America, and
Asia showed low and increasing rates.

Fact 3

Period mortality rates of pleural mesothelioma from 1996-2005 (in 31 countries with
data) increased with statistical significance in 5, with marginal significance in 2 and
were equivocal in 24 countries.

Fact 4

Among analyzed countries, the median annual percent change was 4.5 %/year; five
countries in Northern and Western Europe recorded negative annual percent change
values of period mortality rate of pleural mesothelioma.

Fact 5

In terms of period mortality rates of pleural mesothelioma from 1996-2005 (in 31
countries with data), mortality was highest in United Kingdom (31.1
deaths/million/year), with a median of 7.8 deaths/million/year among analyzed
countries.
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No./Title

78. Asbestos-related diseases: time for technology
sharing

Author/Contributor

Takahashi, K

Bibliographic ID

Occup Med (Lond) 2008 Sep;58(6):384-5

Introduction
Asian context

Asian countries should start sharing technology to eliminate asbestos and its disease
burden.

Critical appraisal

Authored by UOEH researcher. Editorial paper.

Unique keywords

Industrialization, asbestos use, total ban, Asia, Asian Asbestos Initiative

Abstract

Full text
1-C-78.pdf
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Annotation
Fact 1

Asia increased its global share of asbestos use in the raw form from 19% (i.e. 840 of
4350 thousand metric tons) in 1985 to 47% (i.e. 950 of 2040 thousand metric tons) in
2000.

Fact 2

In Asia, (a unique troubling trait is) the second hand treatment of asbestos, a practice
that remains common in the region involving machinery repair, maintenance and
demolition, as well as shipwrecking.

Fact 3

The relatively low burden of disease in Asia probably reflects an insufficient latency
time as well as inadequate recognition of asbestos-related diseases (ARDs).

Fact 4

The most effective means to prevent ARDs is to discontinue the use of asbestos;
however, it should also be acknowledged that the process will require a gradual
transition involving progressive steps.

Fact 5

References
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No./Title

High risk occupation and industries in regards to
asbestos related diseases

Author/Contributor

Occupational Safety and Health Research Institute, Korea Occupational Safety
and Health Agency (KOSHA), Korea

Bibliographic ID

Introduction
Asian context

Critical appraisal

Compile information on methods to identify high risk occupations and industrial sectors in relation to asbestos
related diseases (ARDs) from information sources including the database system of European Union for
carcinogenic exposure in workers (CAREX), surveillance system of developed countries, and job exposure
matrix for asbestos exposure of published peer reviewed articles.

Unique keywords
Abstract

High risk industry and occupation exposed to asbestos can be classified to primary
and secondary asbestos production or manufacturing industry, and others. CAREX is
comprehensive evaluation of asbestos industries developed by European Union,
which lists 41 kinds of industries. It also estimated the magnitude and the proportion
of exposed workers by industries. Industries with high exposure prevalence were
mining, fishing, petroleum refineries, construction, and others (from EU CAREX
report). Construction industry and the related occupation was the most common
referred sector for asbestos exposure in many countries.

Full text
1-D.pdf

USA, Germany, Netherlands and Korea developed Industry/occupation with the
exposure level of asbestos based on historical records from their own countries,
which can be used for the basic frame of Job exposure matrix of asbestos in
workplace. The highest level of asbestos exposure reported from mining industry in
USA, textile industries in Germany and Korea. In Netherlands, asbestos insulation,
cement and friction materials were the highest exposure level from historical review.
Surveillance system of ARDs have been operating in many developed countries
(USA, UK, New Zealand, and Australia) by compulsory or voluntarily reporting
system, which provides informative lists of high risk occupations.
Combined these information especially CAREX, USA and British databases,
informative JEM can be accomplished.
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Fact 1

Annotation is not provided for this factsheet.

Fact 2

Fact 3

Fact 4

Fact 5
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No./Title

1. Occupational exposure to carcinogens in the
European Union in 1990–93

Author/Contributor

Finnish Institute of Occupational Health (FIOH)

Bibliographic ID

1998 [updated 21.06.2010]

Introduction
Asian context

Critical appraisal

Among 55 industries, the highest proportion of asbestos exposure was from
construction industry followed by personal service, mining, and agriculture. This trend
can be applied to most Asian countries.

The information for asbestos exposed industries in CAREX system is comprehensive with high validity which
is reviewed by experts of European countries. However, most information of exposure to carcinogen was from
surveillance data of Finnish and USA. The disposal and demolition industry which was developed after ban of
asbestos, might have been underestimated.

Unique keywords
Abstract

Full text

Background: CAREX is an international information system on occupational
exposure to known and suspected carcinogens which provides selected
exposure data and documented estimates of the number of exposed workers
by country, carcinogen, and industry. This project is substudy of a project on
the estimation of the burden of occupational cancer in Europe.
Objective: This document estimates the proportion of the workers exposed to
carcinogens including asbestos across industrial classes of industries in
European countries.

1-D-1.pdf
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Fact 1

Annotation is not provided for this factsheet.
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Fact 4
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1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
D. High Risk Occupation and Industries in regards to ARDs

No./Title

2. Occupational exposure to carcinogens in the
European Union

Author/Contributor

Kauppinen T, Toikkanen J, Pedersen D, et al

Bibliographic ID

Occup Environ Med 2000 Jan;57(1):10-8

Introduction
Asian context

Critical appraisal

Among 55 industries, the highest proportion of asbestos exposure was from
construction industry followed by personal service, mining, and agriculture. This trend
can be applied to most Asian countries.

The information for asbestos exposed industries in CAREX system is comprehensive with high validity which
is reviewed by experts of European countries. However, most information of exposure to carcinogen was from
surveillance data of Finnish and USA. The disposal and demolition industry which was developed after ban of
asbestos, might have been underestimated.

Unique keywords
Abstract

Full text
1-D-2.pdf

Objectives: To construct a computer assisted information system for the estimation of the
numbers of workers exposed to established and suspected human carcinogens in the member
states of the European Union (EU).
Methods: A database called CAREX (carcinogen exposure) was designed to
provide selected exposure data and documented estimates of the number of workers exposed
to carcinogens by country, carcinogen, and industry. CAREX includes data on agents
evaluated by the International Agency for Research on Cancer (IARC) (all agents in groups 1
and 2A as of February 1995, and selected
agents in group 2B) and on ionising radiation, displayed across the 55 industrial
classes. The 1990–3 occupational exposure was estimated in two phases. Firstly, estimates
were generated by the CAREX system on the basis of national labour force data and exposure
prevalence estimates from two reference countries (Finland and the United States) which had
the most comprehensive data available on exposures to these agents. For selected countries,
these estimates were then refined by national experts in view of the perceived exposure
patterns in their own countries compared with those of the reference countries.
Results: About 32 million workers (23% of those employed) in the EU were
exposed to agents covered by CAREX. At least 22 million workers were exposed to IARC
group 1 carcinogens. The exposed workers had altogether 42 million exposures (1.3 mean
exposures for each exposed worker). The most common exposures were solar radiation (9.1
million workers exposed at least 75% of working time), environmental tobacco smoke (7.5
million workers exposed at least 75% of working time), crystalline silica (3.2 million exposed),
diesel exhaust (3.0 million), radon (2.7 million), and wood dust (2.6 million).
Conclusion: These preliminary estimates indicate that in the early 1990s, a substantial
proportion of workers in the EU were exposed to carcinogens.
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Fact 1

Annotation is not provided for this factsheet.
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http://www.ttl.
fi/en/chemical_safety/carex/Documents/5_exposures_by_agent_and_industry.pdf
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No./Title

3. An asbestos job exposure matrix to characterize
fiber type, length, and relative exposure intensity

Author/Contributor

Rice C, Heineman EF

Bibliographic ID

Appl Occup Environ Hyg 2003 Jul;18(7):506-12

Introduction
Asian context

Critical appraisal

By level of exposure, 4 categories were developed in JEM. Primary and secondary
industries using asbestos by job and exposure level were listed in the result. The
information might be useful for Asian countries.

To adapt the JEM, the kinds of asbestos products should be identified. Therefore, this
information might be limited to use in some countries.

Unique keywords
Abstract

Background: The relationship between asbestos exposure and disease has
been well documented, although questions persist as to variation in risk by
the type and length of fiber. Job exposure matrix by fiber type and length is
useful in epidemiological studies where asbestos is an exposure of interest.
Objective: This document construct the JEM based on literature review
regarding exposure level of asbestos.

Full text
No available PDF
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Fact 1

Annotation is not provided for this factsheet.
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http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=12791547
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No./Title

4. Incidence and use of asbestos, technical
prevention

Author/Contributor

Rantanen J

Bibliographic ID

European Conference 2003. [cited 2011 18th Feb]

Introduction
Asian context

Critical appraisal

In most industrialized counties, the heavily exposing thermal insulation, spraying of
surfaces and textile production has been stopped. The uses in developing countries are
primarily in asbestos cement products, pipes, sheets, and in roofing but also asbestos
textile production may still occur.
This paper compare the usage of asbestos in 1970s and 1990s. It also presented
asbestos industry and occupations in Finnish workers in 2003 and earlier time.
Asbestos related industries and occupations mixed up in the lists.

Unique keywords
Abstract

Full text

Background: It took 85 years before the International Labour Organisation
was able to agree on the International Convention on Safety in the Use of
Asbestos. At European conference of Asbestos, the author presented the
trend of usage of asbestos and incidence in Finnish society.
Objective: This document addresses the change of the production and
consumption of asbestos and the asbestos related industries and
occupations in Finland.

No available PDF
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http://www.hvbg.de/e/asbest/konfrep/konfrep/repbeitr/rantanen_en.pdf
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No./Title

5. Asbestos consumption, asbestos exposure and
asbestos-related occupational diseases in
Germany

Author/Contributor

Hagemeyer O, Otten H, Kraus T

Bibliographic ID

Int Arch Occup Environ Health 2006 Sep; 79 (8):613-20

Introduction
Asian context

Critical appraisal

It listed the high exposure industry and the exposure level in earlier industrial era. The
exposure level of asbestos in Germany during 1950s to 1990s could be informative for
Asian countries.

The exposure level of German industries came from high risk industries for asbestos
exposure. The industries limited to only 5 kinds of asbestos sector.

Unique keywords
Abstract

Background: Asbestos is a leading cause of occupational diseases,
especially malignant diseases, in Germany. Following the increased
consumption of asbestos after World War I, the recognition of asbestos
related diseases developed.
Objective: This document reviewed the historical consumption of asbestos
and the trend of related disease in Germany.

Full text
1-D-5.pdf
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http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=16523318
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No./Title

6. Linking expert judgement and trends in
occupational exposure into a job-exposure matrix for
historical exposure to asbestos in the Netherlands

Author/Contributor

Swuste P, Dahhan M, Burdorf A

Bibliographic ID

Ann Occup Hyg 2008 Jul; 52 (5):397-403

Introduction
Asian context

Critical appraisal

JEM resulted in seven categories of exposure levels to asbestos by 4 categories of
period (70~74, 75~79, 80~84, and 85-89). The exposure level of seven categories
(handling raw asbestos > manufacturing> handling products, waste management>
transportation > supervision and inspection) will be useful for estimation of exposure
level of asbestos in Asian countries.
This article provides some information for exposure level by occupation, especially the
information for supervision and inspection or waste management is valuable. Because it
does not list the industries, the information will be limited to evaluation the asbestos risk
in occupation, not industries.

Unique keywords
Abstract

Background: Netherlands is a country with late start of asbestos legislation,
with high incidence rate of mesothelioma. Because paucity of information on
asbestos exposure before 1970, a job-exposure matrix (JEM) on historical
asbestos exposure must rely heavily on qualitative descriptions of working
conditions and subsequent translation into expected exposure levels by
experts in Netherlands.

Full text

Objective: This article describes the structure and content of a JEM for
historical asbestos exposure in the Netherlands during 1945-1994, using
databases from three British sources and one Netherlands source.

1-D-6.pdf
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http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=18524755
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No./Title

7. An expert system for the evaluation of historical
asbestos exposure as diagnostic criterion in
asbestos-related diseases

Author/Contributor

Burdorf A, Swuste P

Bibliographic ID

Ann Occup Hyg 1999 Jan; 43 (1):57-66

Introduction
Asian context

Critical appraisal

Asbestos related industries in compensation system in Netherlands JEM listed three categories of industries
such as primary industries (manufacturing of insulation, textile, cements, friction materials, interior, and floors),
secondary industries (construction, ship building, installation of insulation, car maintenance), and others
(loader/sacker, engineer, furnace, foundry, demolition of ship building, etc). These lists have quite informative
for Asian countries.

Because the compensation scheme always requests confirmative causal relationship,
the list might be limited to high level of exposure. The list of industries is too simple and
short to make JEM for asbestos.

Unique keywords
Abstract

Background: In the absence of quantitative exposure information that allows
a valid estimate of an individual's historical exposure, general guidelines are
required to retrospectively evaluate asbestos exposure.
Objective: A risk matrix has been developed that contains qualitative
information on the proportion of workers exposed and the level of exposure in
particular industries over time.

Full text
1-D-7.pdf
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http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=10028894
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No./Title

8. Trends in occupational asbestos exposure and
asbestos consumption over recent decades in Korea

Author/Contributor

Park D, Choi S, Ryu K, Park J, Paik N

Bibliographic ID

Int J Occup Environ Health 2008 Jan-Mar; 14 (1):18-24

Introduction
Asian context

Critical appraisal

Asbestos exposure level of Korea was categorized according to the time period and the
industries such as primary and secondary industries. This information will be helpful for
Asian countries, especially late-developed or developing countries where the asbestos
usage started late 1980s.
Because the peak of asbestos using was 1980s in Korea, and the lack of information
earlier than 1980s, the expected high exposure level of asbestos mining in Korea in
1940s is ignored in this article.

Unique keywords
Abstract

Full text

Background: In Korea, asbestos was first recorded as having been mined in
the mid-1930s and in the mid-1980s, asbestos mining again ceased. The
trend of asbestos exposure is related with industrial structure and social
policy.
Objective: This article analyzed a total of 2,089 asbestos exposure data sets
compiled from 1995 through 2006 as well as all occupational asbestos
exposure levels reported in occupational health related journals in Korea.

No available PDF
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http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=18320728
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D. High Risk Occupation and Industries in regards to ARDs

No./Title

9. The work-related lung disease surveillance
report, 2007

Author/Contributor

National Institute for Occupational Safety and Health (NIOSH)

Bibliographic ID

DHHS (NIOSH) Publication No. 2008-143a NIOSH; 2008 [updated Sep 2008; cited 2011 May]

Introduction
Asian context

Critical appraisal

The construction industry accounted for nearly one-fourth of decedents with asbestosis
and mesothelioma in USA, Insulation workers or boilermakers had proportionate
asbestosis mortality 20 times higher than that in all occupations combined. The lists of
industries and occupation of this report can be used for Asian countries’ high risk lists.
The risk rate and ratio was based on US population, which might not appropriate for
other countries.

Unique keywords
Abstract

Background: Work-Related Lung Disease (WoRLD) Surveillance Report
presents national and state summary statistics such as counts, crude and
age-adjusted mortality rates by industry and occupation.
Objective: This report includes national rates of asbestos related disease
(ARDs) such as asbestosis and mesothelioma. It represents the high risk
industries and occupation for ARDs.

Full text
1-D-9.pdf
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No./Title

10. Mesothelioma mortality in Great Britain from
1968 to 2001

Author/Contributor

McElvenny DM, Darnton AJ, Price MJ, Hodgson JT

Bibliographic ID

Occup Med (Lond) 2005 Mar; 55 (2):79-87

Introduction
Asian context

Critical appraisal

The highest SMRs over the period 1981-2000. The occupations with the highest PMRs are metal
plate workers, vehicle body builders, plumbers and gas fitters and carpenters. The trends over
time suggest a change in the balance of risk away from traditional asbestos exposure industries to
industries where one could describe the exposure as secondary, such as plumbers and gas
fitters, carpenters, and electricians.

The risk rate and ratio was based on UK population, which might not appropriate for
other developing countries.

Unique keywords
Abstract

Full text

Background: The British mesothelioma register contains all deaths from 1968
to 2001 where mesothelioma was mentioned on the death certificate. The
information analyzed to assess the proportional mortality ratio (PMR) of
mesothelioma by occupations.
Objective: This report estimates summary statistics of the British
mesothelioma epidemic including summaries by occupation and geographical
area.

1-D-10.pdf
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http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=15757980
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Chapter
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1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
D. High Risk Occupation and Industries in regards to ARDs

No./Title

11. Occupational, domestic and environmental
mesothelioma risks in Britain: a case-control study

Author/Contributor

Health and Safety Executive (HSE), UK

Bibliographic ID

HSE; 2009 [cited 2011 May]

Introduction
Asian context

Critical appraisal

The risk ration was estimated according to three categories of occupations, such as
high, medium and low risk group. This study developed construction and nonconstruction lists of risk group for risk of mesothelioma. Asian countries will adapt this
list.
The risk rate and ratio was based on UK population, which might not appropriate for
other developing countries.

Unique keywords
Abstract

Background: UK mesothelioma mortality is the highest worldwide, but no
large case-control study with personal interviews has been conducted. This
article obtained lifetime occupational and residential histories from 622
mesothelioma patients.
Objective: This report estimates the high risk industry and occupation for
mesothelioma due to the asbestos exposure in UK.

Full text
1-D-11.pdf
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http://www.hse.gov.uk/research/rrpdf/rr696.pdf
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1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
D. High Risk Occupation and Industries in regards to ARDs

No./Title

12. Malignant mesothelioma – German
mesothelioma register 1987–1999

Author/Contributor

Neumann V, Gunthe S, Mulle KM, Fischer M

Bibliographic ID

Int Arch Occup Environ Health 2001 Aug; 74 (6):383-95

Introduction
Asian context

Critical appraisal

The high risk occupations were asbestos using manufacturers, insulation sectors, car
manufacturing, ship building, and etc. This information can be adapted Asian countries.

The risk rate and ratio was based on German population, which might not appropriate
for other developing countries. Among 1,605 patients, 364 cases did not have record of
occupation, which means that reliability of this data could be questionable.

Unique keywords
Abstract

Background: The study group comprised a collective of 1,605 patients with
malignant mesotheliomas from German central registries. This registry have
been collection the useful information from asbestos exposed patients
Objective: This report evaluates the asbestos bodies of lung tissue from
mesothelioma patients due to explore high risk occupation.

Full text
1-D-12.pdf
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http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=11563601
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1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
D. High Risk Occupation and Industries in regards to ARDs

No./Title

13. An occupation-industry matrix analysis of
mesothelioma cases in Australia 1980–1985

Author/Contributor

Yeung P, Rogers A

Bibliographic ID

Appl Occup Environ Hyg 2001 Jan; 16 (1):40-4

Introduction
Asian context

Critical appraisal

Definite, probable, or possible occupational exposure had occurred in 57 percent of the subjects.
The primary asbestos production or manufacturing industry constituted the largest number of
cases, followed by shipbuilding, repair and demolition, the building industry, and the railway
locomotive construction and maintenance industry. The information seems to be comparable with
many Asian countries.

In case of the Laborers of which 14% of them had a history of exposure to asbestos, the
classification of the occupation was to broad to understand the working situation.

Unique keywords
Abstract

Full text

Background: Australia has one of the highest national incidences of
mesothelioma in the world and the rate is still rising. Australia has been
operating Mesothelioma Surveillance Program and registration system, which
could provide reliable information for JEM.
Objective: An industry-occupation matrix analysis was conducted for the 858
mesothelioma cases that were reported to the Australian Mesothelioma
Surveillance Program between 1980 and 1985.

No available PDF
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http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=11202027
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D. High Risk Occupation and Industries in regards to ARDs

No./Title

14. Distribution of mesothelioma cases in different
occupational groups and industries in Australia,
1979–1995

Author/Contributor

Yeung P, Rogers A, Johnson A

Bibliographic ID

Appl Occup Environ Hyg 1999 Nov; 14 (11):759-67

Introduction
Asian context

Critical appraisal

The high risk occupations were categorized to primary, secondary and other industries.
More than 40 % of asbestos related mesothelioma came from other industries.
Therefore, not only primary and secondary asbestos industries, but also other industries
are important regarding asbestos exposure.
The insufficient information for industries were 16-28% in the data, which means the
possibility of misclassification of the occupation in this surveillance data.

Unique keywords
Abstract

Background: Occupational histories of a total of 3758 mesothelioma cases
collected by two sequential national schemes--the Australian Mesothelioma
Surveillance Program (1979-1985) and Australian Mesothelioma Register
(1986-1995)--were reviewed and coded by the authors.
Objective: Review of the occupational and industrial distribution of
mesothelioma cases.

Full text
No available PDF
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http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=10590549
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1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
D. High Risk Occupation and Industries in regards to ARDs

No./Title

15. Epidemiology of occupational asbestos-related
diseases in China

Author/Contributor

Cai SX, Zhang CH, Zhang X, Morinaga K

Bibliographic ID

Ind Health 2001 Apr;39(2):75-83

Introduction
Asian context

Critical appraisal

In 1950s and 60s, asbestosis had been a major health hazard for asbestos exposed
workers. In the late 1970s, lung cancers with or without asbestosis were found among
asbestos workers. There have been not so many cases of malignant mesothelioma
reported. Experience of China is relevant to most of Asian counties especially where the
mining and textile is prevalent.
More specific industrial profile is not presented in this article. The usage for JEM is very
limited.

Unique keywords
Abstract

Background: Various industries were produce or using asbestos, mainly
chrysotile in China. Therefore systematic review of the asbestos related
disease in China is necessary to summarize the asbestos and the health
effects in China.
Objective: Review of epidemiological studies on asbestosis, lung cancer,
malignant mesothelioma, and pleural plaques in China.

Full text
1-D-15.pdf
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http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=11341561
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1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
D. High Risk Occupation and Industries in regards to ARDs

No./Title

16. Asbestos in the non-mining industry on the
Witwatersrand, South Africa

Author/Contributor

Kgalamono SM, Rees D, Kielkowski D, Solomon A

Bibliographic ID

S Afr Med J 2005 Jan; 95(1):47-51

Introduction
Asian context

Critical appraisal

Majority (54%) of the cases arose from exposure in primary asbestos industries, i.e.
companies selling, distributing, refining, milling or using raw asbestos to manufacture
products. This information will be practical for the Asian countries where the major
portion of asbestos related industry is non-mining sector.
The cases were collected from compensation system; therefore the information from
exposure might be limited to high exposure industries.

Unique keywords
Abstract

Full text

Background: Asbestos was commonly found in most sectors of South African
industry. Consequently there is a large but indeterminate pool of formerly
exposed workers, will present possible asbestosis, the pneumoconiosis.
Objective: Review the specific situation of asbestos exposure in 141 cases of
asbestosis identified for the years 1980-2000 in South Africa. Patients were
included in if they had no asbestos exposure in mining, and had been
certified with asbestosis by a compensation panel.

1-D-16.pdf
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http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&dopt=Citation&list_uids=15762249
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1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
D. High Risk Occupation and Industries in regards to ARDs

No./Title

17-1. Asbestos and other occupational Lung
diseases in New Zealand

Author/Contributor

Department of labour, New Zealand

Bibliographic ID

2010 [cited 2011 May]

Introduction
Asian context

Critical appraisal

Carpenters, plumbers and electricians are together responsible for 67 percent of all
cases. Department of Labor listed the high risk occupation related to asbestos and their
level of the exposure. The information is identical from Australian system, might be
helpful for Asian workers.
Surveillance of New Zealand present only percentage of the cases, not estimate the risk
rate or ratio. The cases were collected from compensation system; therefore the
information from exposure might be limited to high exposure industries.

Unique keywords
Abstract

Full text

Background: The Department of Labour’s two Asbestos Registers - the
Disease Register and the Exposure Register - have been in existence since
1992.
Objective: This report reviews 1198 cases that were notified to the National
Asbestos Medical Panel between March 1992 and July 2010. They include:
224 cases of mesothelioma, 116 cases of lung cancer, 269 cases of
asbestosis, and 589 cases of pleural abnormalities.

1-D-17-1.pdf
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http://www.osh.dol.govt.nz/publications/booklets/asbestos-report-2010/report-2010.pdf
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1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
D. High Risk Occupation and Industries in regards to ARDs

No./Title

17-2. Asbestos exposure and disease: notes for
medical practitioners

Author/Contributor

Department of Labour, New Zealand

Bibliographic ID

1992

Introduction
Asian context

Critical appraisal

Carpenters, plumbers and electricians are together responsible for 67 percent of all
cases. Department of Labor listed the high risk occupation related to asbestos and their
level of the exposure. The information is identical from Australian system, might be
helpful for Asian workers.
Surveillance of New Zealand present only percentage of the cases, not estimate the risk
rate or ratio. The cases were collected from compensation system; therefore the
information from exposure might be limited to high exposure industries.

Unique keywords
Abstract

Full text

Background: The Department of Labour’s two Asbestos Registers - the
Disease Register and the Exposure Register - have been in existence since
1992.
Objective: This report reviews 1198 cases that were notified to the National
Asbestos Medical Panel between March 1992 and July 2010. They include:
224 cases of mesothelioma, 116 cases of lung cancer, 269 cases of
asbestosis, and 589 cases of pleural abnormalities.

1-D-17-2.pdf
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http://www.osh.dol.govt.nz/order/catalogue/237.shtml
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1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
E. Asbestos Substitute

No./Title

Asbestos Substitute

Author/Contributor

Occupational Safety and Health Research Institute, Korea Occupational Safety
and Health Agency (KOSHA), Korea

Bibliographic ID

Introduction
Asian context

Critical appraisal

Unique keywords
Abstract

Full text
1-E.pdf

It is true that substitute products, particularly fibres, are often more expensive
than asbestos. However, this additional cost must be considered in the light
of the enormous cost of asbestos-related diseases to society. The
carcinogenicity of certain substitute fibres remains under close surveillance
and the development of substitute products continues. Doubts remain as
regards the health effects of certain fibres which up to now have not been
fully examined, because seldom used (from ISSA technical report).
Considerable effort has been devoted to finding alternative fibers or minerals
to replace asbestos fibers in their applications. Such efforts have been
motivated by various reasons, typically, availability and cost, and more
recently, health and liability concerns. The substitution of asbestos fibers by
other types of fibers or minerals must, in principle, comply with three types of
criteria: the technical feasibility of the substitution; the gain in the safety of the
asbestos-free product relative to the asbestos-containing product; and the
availability of the substitute and its comparative cost (from USGS Asbestos
2002).
Safer substitutes for asbestos products of all kinds are increasingly available.
These include fiber-cement products using combinations of local vegetable
fibers and synthetic fibers, as well as other products that serve the same
purposes. The WHO is actively involved in evaluating alternatives (from WBG
good practice note).
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
E. Asbestos Substitute

No./Title

1. Asbestos: protecting the future and coping with
the past

Author/Contributor

Leprince A. et al (National Research and Safety Institute, Responsible for International
Cooperation, France)

Bibliographic ID

International Social Security Association (ISSA); 2007. Technical Report No. 08

Introduction
Asian context

Critical appraisal

The report provides information about asbestos substitutes and encourages Asian
countries to take into account a ban of asbestos.

The main alternatives to the traditional uses of asbestos are summarized in the report.
Especially the report includes information about substitute methods and materials by
asbestos category and types of use.

Unique keywords
Abstract

Full text
1-E-1.pdf

Background: All types of asbestos cause cancer in humans. It is thus
estimated that hundreds of thousands of people around the world fall ill each
year as a result of asbestos exposure in the workplace. This article laid
emphasis on a ban of asbestos and following measures such as asbestos
removal and substitution.
Objective: A ban of asbestos is inevitable. Additional cost for asbestos
substitution must be considered in the light of the enormous cost of asbestosrelated diseases to society. The authors looked into the practical implication
of the different stages that will follow an asbestos ban, namely a) the removal
of asbestos-containing material and b) the availability of alternative, substitute
products.
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http://www.issa.int/Resources/Technical-Reports/Asbestos
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1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
E. Asbestos Substitute

No./Title

2. US Geological Survey: asbestos (geology,
mineralogy, mining, and uses)

Author/Contributor

Virta RL

Bibliographic ID

US Department of the Interior: Open-File 02-149; 2002. p. 13-23

Introduction
Asian context

Critical appraisal

The survey results provide important information for Asian countries preparing a ban of
asbestos. Especially the survey results include basic principle of substitution and
estimated cost of substitution materials.

This paper provides some information about basic principle of substitution and
estimated cost of substitution materials. Asbestos consumption can be expected to
decline as substitutes and alternative products gain favor in the remaining world
markets.

Unique keywords
Abstract

Full text

Background: This paper is the results of the US geological survey in 2002
about geology, mineralogy, mining, and uses of asbestos. The paper includes
some information about alternative industrial fibers and materials, and costs
of asbestos substitutes.
Objective: This paper introduced criteria and strategies for asbestos
substitution, examples of asbestos substitution, and estimated cost range of
asbestos fibers and several types of substitution materials.

1-E-2.pdf
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http://pubs.usgs.gov/of/2002/of02-149/
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1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
E. Asbestos Substitute

No./Title

3. Good practice note: asbestos: occupational and
community health issues

Author/Contributor

World Bank Group

Bibliographic ID

Washington, D.C: The Group; 2009 May

Introduction
Asian context

Critical appraisal

The good practice note presents an overview of some of the available product
alternatives on the market. Information about asbestos substitution is very useful to
Asian countries taking into account a ban of asbestos and substitution of asbestoscontaining materials.
The good practice note deals with growing marketplace, substitutes for asbestos products and
cost-performance issues. Safer substitutes for asbestos products of all kinds are increasingly
available. These include fiber-cement products using combinations of local vegetable fibers and
synthetic fibers, as well as other products that serve the same purposes.

Unique keywords
Abstract

Background: Good practice is to minimize the health risks associated with
asbestos-containing materials (ACMs) by avoiding their use in new
construction and renovation, and, if installed ACMs are encountered, by using
internationally recognized standards and best practices to mitigate their
impact. In all cases, the Bank expects borrowers and other clients of World
Bank funding to use alternative materials wherever feasible.

Full text

Objective: The purpose of this good practice note is to increase the
awareness of the health risks related to occupational asbestos exposure,
provide a list of resources on international good practices available to
minimize these risks, and present an overview of some of the available
product alternatives on the market.

1-E-3.pdf
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http://siteresources.worldbank.org/EXTPOPS/Resources/AsbestosGuidanceNoteFinal.
pdf
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1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
E. Asbestos Substitute

No./Title

4. Testing of fibrous particles: short-term assays

Author/Contributor

International Life Sciences Institute (ILSI) risk science institute working group

Bibliographic ID

Inhal Toxicol 2005; 17: 497-537

Introduction
Asian context

Critical appraisal

This article will help Asian counties to understand and select asbestos substitutes. It will
be also used as reference to conduct research on health hazard of fibers.

This article includes very useful information, such as classification and health effects of
asbestos substitutes, as well as review results of short-term assay systems for
assessing fiber toxicity and carcinogenic potential.

Unique keywords
Abstract

Full text
1-E-4.pdf

Background: In contrast to asbestos or synthetic vitreous fibers, other types
of fibers have not been systematically assessed for carcinogenicity using
lifetime rodent inhalation assays because these are technically demanding,
expensive, and require large numbers of animals. ILSI risk science institute
(RSI) convened an expert working group to review and evaluate the available
short-term assay systems for assessing fiber toxicity and carcinogenic
potential.
Objective: The objectives of the working group were 1) to summarize the
current state of the science on short-term assay systems for assessing
potential fiber toxicity and carcinogenicity, 2) to offer insights and
perspectives on the strengths and limitations of the various methods and
approaches, and 3) to consider how the available methods might be
combined in a testing strategy to assess the likelihood that particular fibers
may present a hazard and therefore may be candidates for further testing.
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www.cdc.gov/niosh/nas/RDRP/appendices/chapter3/a3-83.pdf
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Chapter
Section

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
E. Asbestos Substitute

No./Title

5. The development of a substitute for asbestos
gasket material

Author/Contributor

National Institute of Advanced Industrial Science and Technology (AIST)

Bibliographic ID

Sealing Technology 2007; 6:9-10

Introduction
Asian context

Critical appraisal

In many industrial chemical fields, gaskets are used to prevent liquids and gases from
leaking from the pipe connections in the production processes at high temperatures.
The article introduces a good example of substitute for asbestos-containing gasket.
Efforts for development of asbestos substitutes will encourage Asian countries to take
into account a ban of asbestos.
Performance tests of the gasket were carried out to evaluate ease in handling, powder-off
properties, and adhesion to flanges. The test proved that this gasket material maintains good seal
performance even after exposure to temperatures up to 420°C. But a verification test is currently
being conducted in the high temperature piping division of actual petrochemical plants.

Unique keywords
Abstract

Background: In the field of gaskets and packing, asbestos production is
scheduled to be banned completely in Japan by 2008. The Research Center
for Compact Chemical Process of the National Institute of Advanced
Industrial Science and Technology (AIST) and Japan Matex Co. Ltd. have
combined a heat-resistant clay membrane and exfoliated graphite, a
conventional material, to develop a non-asbestos gasket.

Full text

Objective: This article describes the development of a non-asbestos gasket
that is easy to handle and extensively applicable. It is composed of exfoliated
graphite and a clay membrane that make it suitable for applications across a
wide temperature range in a variety of chemical processing and power plants.

1-E-5.pdf
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http://www.aist.go.jp/aist_e/latest_research/2007/20070206/20070206.html
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Chapter
Section
No./Title

1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
E. Asbestos Substitute

6~12. United State patents related to technology
and development of asbestos-free materials

Author/Contributor
Bibliographic ID

Introduction
Asian context

Critical appraisal

The patents provide good examples for asbestos substitutes including technologies
applied and development method. These efforts for development of asbestos
substitutes will encourage Asian countries to take into account a ban of asbestos.

Development of available asbestos substitutes will facilitate efforts of international
society to eliminate asbestos-related disease.

Unique keywords
Abstract

Background: Recently the demand for asbestos free materials has increased.
Asbestos-containing materials such as gaskets, brake linings, pneumatic
tires, conveyor belts, timing belts, power transmission coupling, shock
absorbers, sealants, and paints are well known and have achieved significant
commercial success. However, health hazard problems of asbestos fibers
have made related industries search for replacement composition.

Full text

Objective: The patents describe several asbestos substitutes such as
manufacture of asbestos-free friction facing material (Patent No. 4631209),
method for manufacturing a reinforcing element for asbestos free friction
material (Patent No. 4924566, Date of Patent: May 15, 1990), fiber blend for
low cost, asbestos free friction material (Patent No. 5508109), asbestos-free
gaskets and the like containing blends of organic fibrous and particulate
components (Patent No. 5472995), soft asbestos-free sealing material
(Patent No. 5437920), asbestos-free roof coatings (Patent No. 5693133) and
polymer based backing plates for railway brake shoes and disc pads (Patent
No. 6474452).

1-E-6~12.pdf
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1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
E. Asbestos Substitute

No./Title

13. Report of the World Health Organization
workshop on mechanisms of fibre carcinogenesis
and assessment of chrysotile asbestos substitutes

Author/Contributor

United Nations (UN)

Bibliographic ID

UN UNEP/FAO/RC/COP.4/INF/16; 2008 Oct 9 (8–12 November 2005, Lyon, France)

Introduction
Asian context

Critical appraisal

The survey results provide important information for Asian countries preparing a ban of
asbestos. Especially the results of hazard assessment for the 15 substitutes will provide
Asian countries with guidance for selecting asbestos substitutes.

The WHO is actively involved in evaluating alternatives. The report is providing useful information about evaluation principles
and examples for asbestos substitutes. The workshop developed general principles for the evaluation of chrysotile asbestos
substitutes. The workshop decided to group substitutes roughly into hazard groupings of high, medium and low. However for
some substitutes there was insufficient information to draw any conclusion on hazard and in this case the workshop
categorized the hazard as indeterminate. The hazard groups high, medium and low should be considered in relation to each
other, and did not have reference to formal criteria or definitions, as such.

Unique keywords
Abstract

Background: The WHO workshop on mechanisms of fibre carcinogenesis
and assessment of chrysotile asbestos substitutes was convened at IARC in
Lyon, in response to a request from the Intergovernmental Negotiating
Committee (INC) for the Rotterdam Convention on the prior informed consent
procedure for certain hazardous chemicals and pesticides in international
trade.

Full text

Objective: The workshop established a framework for hazard assessment
based on: epidemiologic data (whether data are sufficient to determine
carcinogenicity); in vivo animal data (whether there is a indication of
carcinogenicity or lung fibrosis); mechanistic information (whether critical
indictors of carcinogenicity exist, e.g. positive results for genotoxicity in in
vitro tests); and physico-chemical and biopersistence data as determinants of
dose at the target site and possible indicators of carcinogenic potential. The
workshop conducted the hazard assessment of the 15 chrysotile substitutes
focusing on lung cancer, mesothelioma and lung fibrosis.

No available PDF
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http://www.pic.int/home.php?type=b&id=138
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1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
E. Asbestos Substitute

No./Title

14. IARC Monographs on the evaluation of carcinogenic risk to
humans: silica, some silicates, coal dust and para-aramid fibrils
15. IARC Monographs on the evaluation of carcinogenic risk to
humans: man-made vitreous fibres

Author/Contributor

International Agency for Research on Cancer (IARC)

Bibliographic ID

14. vol. 68. Lyon: The Agency; 1997
15. vol. 81. Lyon: The Agency; 2002

Introduction
Asian context

Critical appraisal

The Monographs provide useful information about various types of asbestos substitutes, such as attapulgite,
sepiolite, wollastonite, zeolites, para-Aramid and man-made vitreous fibres. The information includes
“chemical and physical properties”, “production and use”, “occurrence and exposure”, “regulation and
guidelines”, “studies of cancer in humans”, “studies of cancer in experimental animals”, “other data relevant to
an evaluation of carcinogenicity and its mechanisms” with reference information.

The IARC Monographs will be a basic reference on research or project concerning
asbestos substitutes.

Unique keywords
Abstract

Full text
1-E-15.pdf

Background: ln 1969, the International Agency for Research on Cancer
(IARC) initiated a programme to evaluate the carcinogenic risk of chemicals
to humans and to produce monographs on individual chemicals. The
Monographs programme has since been expanded to include consideration
of exposures to complex mixtures of chemicals and of exposures to asbestos
substitutes, such as some silicates, para-aramid fibrils and man-made
vitreous fibres.
Objective: The objective of the programme is to elaborate and publish in the
form of monographs critical reviews of data on carcinogenicity for agents to
which humans are known to be exposed and on specific exposure situations;
to evaluate these data in terms of human risk with the help of international
working groups of experts in chemical carcinogenesis and related fields; and
to indicate where additional research efforts are needed.
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E. Asbestos Substitute

No./Title

16. Comparative hazards of chrysotile asbestos
and its substitutes: a European perspective

Author/Contributor

Harrison PTC, Levy LS, Patrick G, Pigott GH, Smith LL

Bibliographic ID

Environ Health Perspect 1999 Aug; 107 (8):607-11

Introduction
Asian context

Critical appraisal

These efforts for development of asbestos substitutes will encourage Asian countries to
take into account a ban of asbestos. Especially this article explains basic principles to
select asbestos substitutes. Diameter is a key determinant of the intrinsic hazard of a
fiber, the propensity of a material to release fibers into the air is also important.
The authors conclude that chrysotile asbestos is intrinsically more hazardous than p-aramid, PVA,
or cellulose fibers and that its continued use in asbestos-cement products and friction materials is
not justifiable in the face of available technically adequate substitutes. This paper focuses only on
health impacts and does not attempt a cost-benefit analysis.

Unique keywords
Abstract

Full text
1-E-16.pdf

Background: Chrysotile asbestos remains in use in a number of widely used
products, notably asbestos cement and friction linings in vehicle brakes and
clutches. A ban on chrysotile throughout the European Union for these
remaining applications is currently under consideration, but this requires
confidence in the safety of substitute materials.
Objective: This paper evaluated comparative hazards of chrysotile asbestos
and its substitutes. The paper specifically addresses p-aramid, polyvinyl
alcohol (PVA), and cellulose, which are currently being exploited in the United
Kingdom as substitutes for remaining uses of chrysotile asbestos. The paper
does not cover substitute materials already widely used for thermal and
sound insulation, such as glass and other man-made mineral fibers.
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http://ehp03.niehs.nih.gov/article/fetchArticle.action?articleURI=info:
doi/10.1289/ehp.99107607
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E. Asbestos Substitute

No./Title

17. Report on the expert panel on health effects of
asbestos and synthetic vitreous fibers: the
influence of fiber length

Author/Contributor

Agency for Toxic Substances and Disease Registry (ATSDR)

Bibliographic ID

Atlanta GA: The Agency; 2003 Mar 17

Introduction
Asian context

Critical appraisal

Smaller fibers and non-fibrous particles may be generated as fibrous materials such as
SVFs are processed, disposed of, or damaged. Therefore, this report will provide Asian
countries with important information for health protection of workers exposed to SVFs.

The report includes reviews for various articles about physiological deposition pattern,
clearance/biopersistence and health effects of synthetic vitreous fibers (SVFs).

Unique keywords
Abstract

Background: The Agency for Toxic Substances and Disease Registry
(ATSDR) hold a panel discussion to review and discuss health effects
associated with asbestos and synthetic (man-made) vitreous fibers (SVFs),
especially those of less than 5 microns in length. ATSDR has invited a crosssection of scientific experts in the fields of toxicology, epidemiology,
pulmonology/pathology, and medicine.

Full text

Objective: Significant toxicology and occupational health research has
focused on asbestos fibers and SVF greater than five microns in length,
however, it seems that much less is known about the potential health effects
of smaller fibers. ATSDR has identified a need to understand the potential for
fibers less than 5 microns in length to contribute to adverse health effects.

1-E-17.pdf
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E. Asbestos Substitute

No./Title

18. NIOSH Respiratory Disease Research Program;
evidence package for the national academies'
review 2006–2007: fiber-induced disease

Author/Contributor

National Institute for Occupational Safety and Health (NIOSH)

Bibliographic ID

cited 2011 Mar 3

Introduction
Asian context

Critical appraisal

Information about health hazards of flock and refractory ceramic fibers, and
determinants of fiber toxicity will be helpful to select asbestos substitutes or conduct
related research.

This evidence package includes very useful information. Fiber-induced diseases are
presented with detailed cases and many valuable references.

Unique keywords
Abstract

Full text
1-E-18.pdf

Background: The Respiratory Diseases Research Program (RDRP) is the
broad range of individuals and groups supported by NIOSH to do work that is
relevant to occupational respiratory disease. The National Academies was
asked to evaluate what NIOSH research programs are producing and to
determine the extent to which NIOSH research is responsible for changes in
the workplace that reduce the risk of occupational injuries, illnesses, and
deaths.
Objective: The evidence package introduces approach, outputs,
intermediated outcomes, and progress towards end outcomes of RDRP
about some issues concerning fiber-induced diseases (1. occupational
hazard associated with asbestiform fibers contaminating vermiculite from a
mine in Montana, 2. identification and control of a newly recognized
occupational lung disease affecting flock workers, 3. occupational exposure
to refractory ceramic fibers, and 4. determinants of fiber toxicity).
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1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
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19. Documentations of the threshold limit values
(TLVs) for chemical substances and physical agents
and biological exposure indices (BEIs): synthetic
vitreous fibers

Author/Contributor
Bibliographic ID

American Conference of Governmental Industrial Hygienists (ACGIH),7th ed. Cincinnati: the
Conference; 2010

Introduction
Asian context

Critical appraisal

This article provides important information for health protection of workers using
synthetic vitreous fibers.

A hundred of references were reviewed to establish TLVs for synthetic vitreous fibers.
This is very informative documentation about characteristics and health effects for
synthetic vitreous fibers with plenty of references.

Unique keywords
Abstract

Full text
No available PDF

Background: The documentations of the Threshold Limit Values (TLVs) and
Biological Exposure Indices (BEIs) presents the basic rationale for the
establishment of occupational exposure values for cited chemical substances
and physical agents and data on BEIs, all of which are summarized in the
TLV and BEIs Book.
Objective: The documentations for synthetic vitreous fibers provides
comprehensive information about chemical and physical properties,
classification and types, composition, characteristics, nominal diameters,
sources of occupational exposure, health effects (animal studies, human
studies, cell culture studies, and epidemiological studies), and carcinogenicity
for each synthetic vitreous fibers, as well as TLV recommendations.
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1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
E. Asbestos Substitute

No./Title

20. Effects of fiber characteristics on lung
deposition, retention, and disease

Author/Contributor

Lippmann M

Bibliographic ID

Environ Health Perspect 1990 Aug; 88: 311-7

Introduction
Asian context

Critical appraisal

This article will provide information on characteristics of fiber in selecting asbestos
substitutes. It will be also used as reference to conduct research on health hazard of
fibers or select asbestos substitutes.

This article explains effects of fiber characteristics in the aspect of size of fiber,
penetration into lung, durability.

Unique keywords
Abstract

Background: The author’s earlier review demonstrated the critical role of fiber
dimensions on the pathogenesis of the chronic diseases associated with
inhalation exposures to asbestos and other natural mineral fibers. This paper
has examined the underlying roles that the physicochemical properties of
mineral fibers play in modifying the pathogenic responses associated with
inhaled fibers.

Full text

Objective: This article reviewed effects of fiber characteristics on lung
deposition, retention, dissolution, translocation. The reasons for the lesser
durability of MMMF were summarized in this review, along with the principal
factors affecting fiber deposition patterns and efficiencies, i.e., the
aerodynamic properties of the fibers and the nature of convective flow within
lung airways.

1-E-20.pdf
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1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
E. Asbestos Substitute

No./Title

21. Safety in the use of synthetic vitreous fibre
insulation wools (glass wool, rock wool, slag wool)

Author/Contributor

International Labour Office (ILO)

Bibliographic ID

ISBN 92-2-111629-8. ILO, Geneva, 2001

Introduction
Asian context

Critical appraisal

The code of practice includes comprehensive information about health protection for
workers using insulation wools.

Although the code was written for insulation wools (glass wool, rock wool and slag wool), many of its
provisions could be applied to other synthetic vitreous fibre materials. The code sets out the general duties for
manufacturers, suppliers, specifiers, employers, workers and competent authorities, all of whom have an
important role to play in maintaining the safety of the entire process, from production to waste management
and disposal.

Unique keywords
Abstract

Full text

Background: The use of synthetic fibre insulation wools in construction has
become increasingly widespread. This ILO code of practice is intended to be
applied worldwide, and particularly in countries that do not have, or are in the
process of developing, safe work practices in the use of insulation wools. The
code takes an integrated approach since insulation wools do not appear in
their pure forms but rather as products with mixed components. It addresses
all the hazards arising from the product (insulation fibres, binders and other
materials), with regard to real-life situations, and contains useful appendices
on classification systems, exposure data and risk assessment.

1-E-21.pdf
Objective: This code of practice addresses occupational hazards due to
insulation wools. Its purpose is to protect workers’ health by ensuring safety
in the use of insulation wools. The provisions of this code are aimed at: (i)
minimizing exposure to fibres and dust from insulation wools at work; (ii)
preventing the mechanical irritation and discomfort known to be associated
with these materials, and averting the potential for long-term health effects;
and (iii) providing practical control measures for minimizing occupational
exposure to fibres and dust from insulation wools during manufacture,
transport and storage, use, maintenance, removal, recycling and disposal of
insulation wools.
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1. Asbestos Exposure Assessment, Risk Identification, and Substitutes
E. Asbestos Substitute

No./Title

22. NIOSH Mineral Fibers Work Group: asbestos
and other mineral fibers: a roadmap for scientific
research

Author/Contributor

National Institute for Occupational Safety and Health (NIOSH)

Bibliographic ID

Atlanta: the Institute; 2007 Feb

Introduction
Asian context

Critical appraisal

The roadmap will provide guidance for hazard evaluations of asbestos substitutes.

Despite draft stage, the roadmap includes a comprehensive approach to evaluate
asbestos and mineral fibers such as sampling and analytical methods, development on
information on occupational exposures to fibers, and toxicity for fibers and fiber-like
cleavage fragments.

Unique keywords
Abstract

Full text
1-E-22.pdf

Background: For over a decade, the NIOSH Recommended Exposure Limit
(REL) has defined airborne asbestos fibers as those particles that, when
examined using phase contrast microscopy, have: (1) an aspect ratio of 3:1
or greater and a length greater than 5 μm; and (2) the mineralogic
characteristics of the asbestos minerals or their nonasbestiform analogs.
Several issues have been raised about the minerals covered by this
definition. The first issue is whether other fibrous minerals, amphiboles and
zeolites, should also be included; the second is whether the inclusion of fiberlike cleavage fragments of nonasbestiform amphiboles is appropriate; and the
third issue is whether the specified dimensional criteria for fibers are
appropriate.
Objective: To reduce the uncertainty and controversy concerning exposure
assessment and health effects of asbestos and other mineral fibers, strategic
research endeavors are needed in toxicology, epidemiology, exposure
assessment, and analytical methods. To bridge the uncertainty gaps, this
Roadmap proposes to address the following three strategic goals: (1) to
develop improved sampling and analytical methods for fibers; (2) to develop
information on occupational exposures to fibers and health outcomes; and (3)
to develop a broader understanding of the important determinants of toxicity
for fibers and fiber-like cleavage fragments.
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2. Asbestos-Related Legislations and Regulations
A. Case studies of Asbestos-Related National Legislations

No./Title

a. Asbestos-related legislation of Korea

Author/Contributor

Occupational Safety and Health Research Institute, Korea Occupational Safety
and Health Agency (KOSHA), Korea

Bibliographic ID

Introduction
Asian context

Critical appraisal

Unique keywords
Abstract

Full text
2-A-a.pdf

Two main governmental agencies regulate asbestos and asbestos-containing
materials in Korea: the Ministry of Employment and Labor (MOEL) and the
Ministry of Environment (MOE).
The Occupational Safety and Health (OSH) Act started to regulate asbestos
as a chemical that can only be used with permission of MOEL in 1990, and
prohibited crocidolite and amosite in 1997 and anthophyllite, tremolite, and
actinolite asbestos in 2003. The occupational exposure limit of asbestos was
reduced from 2 f/cc for chrysotile, 0.5 f/cc for amosite, 0.2 f/cc for crocidolite
and 2 f/cc for other types of asbestos to 0.1 f/cc for all types of asbestos. In
2009, MOEL made major revision for the protection of asbestos construction
workers by mandating the asbestos surveying of buildings and the abatement
of asbestos by designated contractors. MOEL also prohibited the
manufacture, import, transfer, offer and use of asbestos-containing products
in 2007. In April 2011, MOE issued the Safe Asbestos Control Act to protect
human health and the environment from asbestos and this Act will be put into
force in April 2012. In addition to the Acts controlling current and future
asbestos exposure, MOE issued the Asbestos Victim Compensation Act in
March 2010 to provide financial compensation for victims suffering from
asbestos-related diseases. The following fact sheets briefly describe the
major provisions of the asbestos-related legislation in Korea.
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1. Korean Ministry of Employment and Labor. Occupational Safety and Health Act. 2009 Dec. [In Korean]
2. Korean Ministry of Environment. Safe Asbestos Control Act. 2011 Apr. [In Korean]
3. Korean Ministry of Environment - Asbestos Victim Compensation Act. 2010 Mar. [In Korean]
4. Korean Ministry of Environment. Hazardous Chemical Control Act. 2010 Mar. [In Korean]
5. Korean Ministry of Environment. Waste Control Act. 2010 Mar. [In Korean]
6. Korean Ministry of Knowledge Economy. Quality Management and Safety Control of Industrial Products Act. 2010 Feb.
[In Korean]
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Chapter
Section

2. Asbestos-Related Legislations and Regulations
A. Case studies of Asbestos-Related National Legislations

No./Title

a-1. Occupational safety and health (OSH) act

Author/Contributor

Ministry of Employment and Labor (MOEL) (In Korean)

Bibliographic ID

December 2009

Introduction
Asian context

Critical appraisal

For Asian countries that continue to manufacture and use asbestos products, the
primary concern is worker exposure in occupational environments because workers can
be exposed to very high concentrations of airborne asbestos. The regulation of
asbestos in occupational settings should take into account asbestos workers in both
general industries and the construction industry.
This Act also specifies the evaluation, instruction and education of asbestos
investigation institutions and designated contractors.

Unique keywords
Abstract

Full text
No available PDF

Background: The purpose of this Act is to maintain and promote the safety
and health of workers by preventing industrial accidents and creating
comfortable working environments through establishing OSH standards and
clarifying the location of responsibility.
Objective: This Act covers prohibition and permission of manufacturing,
asbestos survey of buildings, abatement of asbestos by designated
contractors and detailed mandatory standard work practices designed to
protect employees from asbestos exposure.
According to this Act, a notification to prohibit the manufacture, import,
transfer, offer and use of asbestos-containing products was issued by MOEL
in 2007 and products containing all types of asbestos were totally banned in
2009. The occupational exposure limit of asbestos was set at 0.1 f/cc for all
types of asbestos in Korea.
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2. Asbestos-Related Legislations and Regulations
A. Case studies of Asbestos-Related National Legislations

No./Title

a-2. Safe asbestos control act

Author/Contributor

Ministry of Environment (MOE) (In Korean)

Bibliographic ID

April 2011

Introduction
Asian context

Critical appraisal

The various sources of asbestos exposure include asbestos in workplaces, general
environments, buildings and soils. For Asian countries, this Act provides an example of
legislation on the control of asbestos in various situations and media.

Several Acts related to asbestos have been introduced by different ministries of the
Korean government. This Act clarifies the relationship among these Acts and covers
asbestos controls that were not covered by existing Acts.

Unique keywords
Abstract

Full text

Background: The purpose of this Act is to protect and improve public health
by regulating the safe control of asbestos.
Objective: This Act covers national asbestos control plan, prohibition and
control of asbestos-containing materials, control of naturally occurring
asbestos, asbestos in buildings and peripheral areas of asbestos abatement
sites that are not covered by existing Acts in Korea. This Act was legislated in
April 2011 and will come into force in April 2012. Subordinate regulations are
under legislation by the MOE.

No available PDF
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Chapter
Section

2. Asbestos-Related Legislations and Regulations
A. Case studies of Asbestos-Related National Legislations

No./Title

a-3. Asbestos victim compensation act

Author/Contributor

Ministry of Environment (MOE) (In Korean)

Bibliographic ID

March 2010

Introduction
Asian context

Critical appraisal

The control of current and future exposure to asbestos and the compensation for past exposure to
asbestos are both important. The aim of this Act is to provide compensation for actual expenses
incurred for the cure of and due to the loss of asbestos victims, and not to provide financial
insurance. This Act can be an example of asbestos compensation Acts that can be applied to
Asian developing countries in the future.

The asbestos compensation Act of Korea referred to the similar Act in Japan. Victims of
occupational exposure to asbestos are compensated by workers’ compensation
insurance in Korea.

Unique keywords
Abstract

Full text

Background: The purpose of this Act is to compensate asbestos victims and
their families by prescribing the regulations necessary for quick and fair
financial compensation.
Objective: This Act covers classification and amount of compensation,
detailed process on application and recognition of compensation, operation of
a fund and other matters that are required to compensate victims suffering
from asbestos-related diseases and their families. This Act was legislated in
March 2010 and came into force in January 2011.

No available PDF

311

Factsheet on Asbestos and Asbestos-Related Diseases

Annotation
Fact 1

Annotation is not provided for this factsheet.

Fact 2

Fact 3

Fact 4

Fact 5

References

312

Factsheet on Asbestos and Asbestos-Related Diseases

Chapter
Section

2. Asbestos-Related Legislations and Regulations
A. Case studies of Asbestos-Related National Legislations

No./Title

a-4. Hazardous chemical control act

Author/Contributor

Ministry of Environment (MOE) (In Korean)

Bibliographic ID

March 2010

Introduction
Asian context

Critical appraisal

This Act gives an example of provisions regulating asbestos as a toxic chemical in the
environment.

The kinds of prohibited asbestos and their concentrations that are regulated by this Act
are closely related with those of the OSH Act in Korea.

Unique keywords
Abstract

Full text
No available PDF

Background: The purpose of this Act is to enable citizens to live in a healthy
and comfortable environment by preventing any harm to people’s health and
environment caused by chemicals and by properly controlling toxic
chemicals.
Objective: This Act prohibits amosite, crocidolite, anthophyllite, tremolite and
actinolite asbestos and all substances containing 1% or more of these types
of asbestos. The importation of chrysotile and substances containing 1% or
more of these types of asbestos is also regulated under the permission of
various government agencies in Korea.
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2. Asbestos-Related Legislations and Regulations
A. Case studies of Asbestos-Related National Legislations

No./Title

a-5. Waste control act

Author/Contributor

Ministry of Environment (MOE) (In Korean)

Bibliographic ID

March 2010

Introduction
Asian context

Critical appraisal

Asbestos and asbestos-containing materials should be disposed safely and not be
recycled. This Act gives an example of national planning for the safe disposal of
asbestos and asbestos-containing wastes.

This Act provides detailed provisions specifying asbestos waste control. The kinds of
prohibited asbestos and their concentrations that are regulated by this Act are closely
related with those of the OSH Act and Hazardous Chemical Control Act in Korea.

Unique keywords
Abstract

Full text

Background: The purpose of this Act is to contribute to environmental
conservation and enhance citizens’ quality of life by minimizing the production
of wastes and ensuring the proper disposal of all generated wastes.
Objective: Wastes containing 1% or more of all types of asbestos are
classified as controlled waste in this Act. Strict requirements such as
obtaining permission for discharge and use of contractors licensed for
treatment of controlled wastes are applied in this Act.

No available PDF
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Chapter
Section

2. Asbestos-Related Legislations and Regulations
A. Case studies of Asbestos-Related National Legislations

No./Title

a-6. Quality management and safety control of
industrial products act

Author/Contributor

Ministry of Knowledge Economy (In Korean)

Bibliographic ID

Introduction
Asian context

Critical appraisal

Asbestos can be found in industrial products for children such as baby powders, toys,
and bicycle brake pads. This Act gives an example industrial products that may contain
asbestos for Asian countries.

This Act provides detailed items that should be tested for asbestos. This Act mandates
the use of Korean Standard (KS) testing methods in the testing for asbestos.

Unique keywords
Abstract

Background: The purpose of this Act is to enhance business competitiveness
and profit and ensure consumer safety by specifying the quality management
and safety control of industrial products.
Objective: This Act requires that industrial products should not contain more
than 0.1% of asbestos. Industrial products, especially those for children, must
not contain any contents of asbestos.

Full text
No available PDF
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2. Asbestos-Related Legislations and Regulations
A. Case studies of Asbestos-Related National Legislations

No./Title

b. Preventive measures to eliminate asbestosrelated diseases in Singapore

Author/Contributor

Lim JW, Koh D, Khim JSG, Vinh Le G,Takahashi K

Bibliographic ID

Saf Health Work 2011 Sep;2:201-9

Introduction
Asian context

Singapore has been identified as one of three countries which lead the technology in
Asia and in particular, its experience in primary prevention. Therefore, Singapore should
start sharing technology with other Asian countries to eliminate asbestos and its
diseases burden.

Critical appraisal

Authored by John Wah Lim et al. The authors focused on preventive measures used in
Singapore for the elimination of ARD. Review paper.

Unique keywords

Asbestos-related diseases, prevention, legislation, compensation

Abstract

The incidence of asbestos-related diseases (ARD) has increased in the last
four decades. In view of the historical use of asbestos in Singapore since the
country started banning it in phases in 1989 and the long latency of the
disease, the incidence of ARD can be expected to increase further. As
occupational exposure to asbestos still occurs, preventive measures to
eliminate ARD continue to be required to protect the health of both workers
and the public from asbestos exposure. The majority of occupational
exposures to asbestos at present occur during the removal of old buildings.
Preventive measures have been utilized by different government ministries
and agencies in eliminating ARD in Singapore over the past 40 years. These
measures have included the enforcement of legislation, substitution with safer
materials, and engineering controls during asbestos removal as well as
improvements in personal hygiene and the use of personal protective
equipment. The existing Workman’s Compensation System for ARD should
be further refined, given that is currently stipulates that claims for asbestosis
and malignant mesothelioma be made within 36 and 12 months after ceasing
employment.

Full text
2-A-b.pdf
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In the study about asbestos use and the ARD situation in Singapore between 19702007, it was shown that 108,545 metric tons of asbestos were used during the
observed period with an annual mean consumption of 1.06 kg per capita per year.

Fact 2

Asia increased its global share of asbestos use in the raw form from 19% (i.e. 840 of
4350 thousand metric tons) in 1985 to 47% (i.e. 950 of 2040 thousand metric tons) in
2000.

Fact 3

In Asia, (a unique troubling trait is) the second hand treatment of asbestos, a practice
that remains common in the region involving machinery repair, maintenance and
demolition, as well as shipwrecking.

Fact 4

The relatively low burden of disease in Asia probably reflects an insufficient latency
time as well as inadequate recognition of asbestos-related diseases (ARDs).

Fact 5

The most effective means to prevent ARDs is to discontinue the use of asbestos;
however, it should also be acknowledged that the process will require a gradual
transition involving progressive steps.

References
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2. Asbestos-Related Legislations and Regulations
B. Asbestos-Related Policies in International Organizations

No./Title

1. World Health Organization; elimination of
asbestos-related diseases, 2006

Author/Contributor

Delgermaa V
University of Occupational and Environmental Health, Japan (UOEH)

Bibliographic ID

Introduction
Asian context

Critical appraisal

Unique keywords
Abstract

Full text
2-B-1.pdf

Asian countries accounted for the major proportion of the global asbestos consumption
since the turn of the century. This is a result of unregulated asbestos import and
uncontrolled use in many Asian countries. Therefore WHO declaration is very important
for alarming Asian countries to recognize the global epidemic of ARDs and encouraging
them to introduce the total ban of all types of asbestos.
The World Health Organization strongly recommends planning for and implementation of aforementioned
countermeasures (ceasing asbestos use, replacing asbestos with safer substitutes taking preventive
measures and improving diagnostic and treatment procedures) as part of a comprehensive national approach
for elimination of ARDs. Also the declaration emphasizes that national approach should include developing
national profiles, awareness raising, capacity building, an institutional framework and a national plan for
elimination of ARDs.

Background: The World Health Organization (WHO) has recognized that
asbestos is one of the most dangerous occupational carcinogens and that the
burden of asbestos-related diseases (ARDs) is rising. In September 2006,
WHO reviewed the adverse health impacts of exposure to asbestos and
declared the need to cease asbestos use and eliminate ARDs.
Objectives:To declare WHO commitment to work with countries towards
elimination of ARDs in the following strategic directions:
(a) to recognize that the most efficient way to eliminate ARDs is to stop using
all types of asbestos;
(b) to provide information about solutions for replacing asbestos with safer
substitutes and developing economic and technological mechanisms to
stimulate its replacement;
(c) to take measures to prevent asbestos exposure in place and during
asbestos removal;
(d) to improve early diagnosis, treatment, social and medical rehabilitation of
ARDs and to establish registries of people with past and/or current exposures
to asbestos.
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B. Asbestos-Related Policies in International Organizations

No./Title

2. International Labour Organization; convention
concerning safety in the use of asbestos, 1986 (No.162)
and recommendation concerning safety in the use of
asbestos, 1986 (No.172)

Author/Contributor

Delgermaa V
University of Occupational and Environmental Health, Japan (UOEH)

Bibliographic ID

Introduction
Asian context

Critical appraisal

Many Asian countries are challenging to introduce a total ban of asbestos. Therefore
safety in the use of asbestos is crucial and important until the adoption of the total ban
of asbestos in those countries which still use asbestos and asbestos-containing
materials.
The Asbestos Convention is supplemented by the Recommendation Concerning Safety
in the Use of Asbestos which was developed in the framework of the conference
agenda.

Unique keywords
Abstract

Full text
2-B-2.pdf

Background: The General Conference of the International Labour Organization
adopted on 24 June 1986 an international convention concerning safety in the use of
asbestos which may be cited as the Asbestos Convention No.162, and an
international recommendation concerning safety in the use of asbestos which may be
cited as Asbestos Recommendation No. 172.
Objectives:
(a) The Convention applies to all activities involving the exposure of workers to
asbestos in the course of work;
(b) National laws or regulations shall prescribe the measures to be taken for the
prevention and control of, and the protection of workers against, health hazards due
to occupational exposure to asbestos;
(c) The employer is responsible for compliance, and enforcement is ensured by
inspection;
(d) Exclusions, exemptions and revisions are regulated by the Convention;
(e) The Convention prohibits the use of crocidolite and products containing this fiber,
as well as spraying of all forms of asbestos;
(f) The Convention prescribes the replacement of asbestos or certain types of
asbestos or products containing asbestos by other materials or products or the use of
alternative technology, whenever this is possible;
(g) The Convention enumerates various detailed measures for protection and
prevention, as well as the monitoring of the workplace and of the workers’ health.
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http://www.ilo.org/ilolex/cgi-lex/convde.pl?C162
[Accessed 30 January 2012]
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2. Asbestos-Related Legislations and Regulations
B. Asbestos-Related Policies in International Organizations

No./Title

3. International Labour Organization; resolution
concerning asbestos, 2006

Author/Contributor

Delgermaa V
University of Occupational and Environmental Health, Japan (UOEH)

Bibliographic ID

Introduction
Asian context

Critical appraisal

The Resolution encourages ILO member States including Asian countries to include
measures in their national programs on occupational safety and health to protect
workers from exposure to asbestos.

The Resolution encourages countries to promote the elimination of the future use of all
forms of asbestos and asbestos containing materials. It also encourages ILO member
States to ratify and give effect to the provisions of the Asbestos Convention, 1986
(No.162) and the Occupational Cancer Convention, 1974 (No. 139).

Unique keywords
Abstract

Full text
2-B-3.pdf

Background: The 95th Session of the International Labour Conference deeply
concerned that workers continue to face serious risks from asbestos
exposure, especially in asbestos removal, demolition, building maintenance,
ship breaking and waste handling activities, adopted on 14 June 2006 the
Resolution concerning asbestos.
Objectives:
The Resolution resolves that:
(a) the elimination of the future use of asbestos and the identification and
proper management of asbestos currently in place are the most effective
means to protect workers from asbestos exposure and to prevent future
asbestos related diseases and deaths; and
(b) the Asbestos Convention, 1986 (No.162) should not be used to provide a
justification for, or endorsement of, the continued use of asbestos.
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http://www.ilo.org/safework/normative/lang--en/WCMS_108556/index.htm
[Accessed 30 January, 2011]
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2. Asbestos-Related Legislations and Regulations
B. Asbestos-Related Policies in International Organizations

No./Title

4. ILO and WHO; outline for the development of
national programs for elimination of asbestosrelated diseases (NPEAD), 2007

Author/Contributor

Delgermaa V
University of Occupational and Environmental Health, Japan (UOEH)

Bibliographic ID

Introduction
Asian context

Critical appraisal

Many Asian countries still continue to use asbestos and some have even increased its use. These countries
should therefore develop their national programs for elimination of asbestos related diseases according to the
ILO/WHO Outline including strategic policy, national profile, awareness raising, capacity building, institutional
framework, and national plan of action for elimination of asbestos related diseases - all of which are
comprehensively covered in this document.
It is important and very useful Outline for countries that have a real need to develop a national program for
elimination of asbestos related diseases. The document is worthy because it provides systematic and detailed
information on how to develop a National Program for Elimination of Asbestos-Related Diseases (consensus
policy document), a National Asbestos Profile (instrument of information) and a National Asbestos Workplan
(operational tool).

Unique keywords
Abstract

Full text

Background: Taking into account the rising number of cases of asbestosrelated diseases due to the intensive use of asbestos in the past and the fact
that some countries still continue to use chrysotile asbestos, the Thirteenth
Session of the Joint ILO/WHO Committee on Occupational Health (2003)
recommended that special attention should be paid to the elimination of
asbestos-related diseases in future collaboration between ILO and WHO. To
give effect to this recommendation, the Outline for the development of
NPEAD was prepared in 2007 in the framework of collaboration between the
ILO and the WHO.

2-B-4.pdf
Objectives: The objectives of this document is to assist countries, particularly
those that still use chrysotile asbestos, in establishing their national programs
for elimination of asbestos-related diseases. It also addresses countries
efforts to prevent asbestos-related diseases arising from exposure to the
various forms of asbestos already in place and as a result of its intensive use
in the past.
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http://www.ilo.org/safework/info/publications/WCMS_108555/lang--en/index.htm
[Accessed 30 January, 2012]
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2. Asbestos-Related Legislations and Regulations
B. Asbestos-Related Policies in International Organizations

No./Title

5. United Nations Environmental Program; basel
convention on the control of transboundary
movements of hazardous wastes and their disposal,
1989

Author/Contributor

Delgermaa V
University of Occupational and Environmental Health, Japan (UOEH)

Bibliographic ID

Introduction
Asian context

Critical appraisal

In the framework of the Basel Convention, Regional Centers for training and technology transfer were
established in Asian countries such as China, India and Indonesia in order to help countries implement the
convention. The most of Asian countries are developing countries with economies in transition. Those
countries are able to gain the skills and tools necessary to properly manage their hazardous wastes through
training and sharing technology.
The core point of the convention is addressing the issue through an “integrated life-cycle approach”, which
involves strong controls from the generation of a hazardous waste to its storage, transport, treatment, reuse,
recycling, recovery and final disposal. In addition, important and integral parts of implementing the Basel
Convention are to encourage the introduction of cleaner production technologies and to build the capability to
manage and dispose of hazardous waste worldwide.

Unique keywords
Abstract

Full text
2-B-5.pdf

Background: The Basel Convention on the Control of Transboundary
Movements of Hazardous Wastes and their Disposal is the most
comprehensive global environmental treaty on hazardous and other wastes.
Cost of hazardous waste disposal increased dramatically in industrialized
countries in the late 1980s due to a tightening of environmental regulations.
The uncontrolled movement and shipping of hazardous wastes including
incidents of illegal dumping in developing countries from developed countries
was introduced as a result of searching cheaper ways to dispose the wastes.
When this activity was revealed, the United Nations Environmental Program
led to the drafting and adoption of this convention. Asbestos dust and fibers
were documented in the convention as a hazardous waste and disposal of
the wastes should be controlled. The Basel Convention was adopted 1989
and came into force in 1992.
Objectives: The main goal of the convention is “Environmentally Sound
Management” aiming to protect human health and the environment against
the adverse effects resulting from the generation, management,
transboundary movements and disposal of hazardous and other wastes. Key
objectives of the Basel Convention were formulated as follows:
(a) to minimize the generation of hazardous wastes in terms of quantity and
hazardousness
(b) to dispose of them as close to the source of generation as possible
(c) to reduce the movement of hazardous wastes
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http://basel.
int/DataEntry/AllNews/tabid/2290/ArticleType/ArticleView/ArticleID/230/Default.aspx
[Accessed 4 April 2012]
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2. Asbestos-Related Legislations and Regulations
B. Asbestos-Related Policies in International Organizations

No./Title

6. United Nations Environmental Program and Food
Agriculture Organization; Rotterdam convention on the prior
informed consent procedure (PIC) for certain hazardous
chemicals and pesticides in international trade

Author/Contributor

Delgermaa V
University of Occupational and Environmental Health, Japan (UOEH)

Bibliographic ID

Introduction
Asian context

Critical appraisal

The Rotterdam Convention is very useful for many Asian countries especially countries
lacking adequate infrastructure to monitor the import and use of chemicals.

A literature review revealed that chrysotile represents more than 95% of all asbestos
use worldwide between 1900 and 2003. However chrysotile has not been mentioned in
the list of chemicals that require a prior informed consent according to the Rotterdam
Convention.

Unique keywords
Abstract

Full text
2-B-6.pdf

Background: In past three decades the dramatic growth in chemicals’ production and
trade has been observed and it has raised public and official concern about the
potential risks posed by hazardous chemicals and pesticides. In response to these
concerns, the United Nations Environment Programme (UNEP) and the Food and
Agriculture Organization (FAO) of the United Nations jointly introduced the 1989 Prior
Informed Consent (PIC) procedure. Consequently, the FAO Council (in 1994) and the
UNEP Governing Council (in 1995) finalized of the text of the Convention on the Prior
Informed Consent Procedure for Certain Hazardous Chemicals in International Trade
in March 1998.
In the Rotterdam Convention “Chemical” means a substance whether by itself or in a
mixture or preparation and whether manufactured or obtained from nature, but does
not include any living organism. It consists of 2 categories such as pesticide and
industrial. Asbestos was categorized as an industrial and its five types (except
chrysotile) were listed in Annex III of the convention.
Objectives: The Convention was adopted and opened for signature at a Conference
of Plenipotentiaries in Rotterdam on 10 September 1998 and entered into force on 24
February 2004.
The objective of this Convention is formulated as follows:
(a) to promote shared responsibility and cooperative efforts among Parties in the
international trade of certain hazardous chemicals in order to protect human health
and the environment from potential harm
(b) to contribute to their environmentally sound use by facilitating information
exchange about their characteristics, by providing for a national decision-making
process on their import and export and by disseminating these decisions to Parties
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http://www.pic.
int/TheConvention/Overview/TextoftheConvention/tabid/1048/language/en-US/Default.
aspx
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2. Asbestos-Related Legislations and Regulations
B. Asbestos-Related Policies in International Organizations

No./Title

7. United Nations Environmental Program; proposed
workplan on the sound management of asbestos wastes
with emphasis on measures to be taken in disaster-prone
areas, 2007

Author/Contributor

Delgermaa V
University of Occupational and Environmental Health, Japan (UOEH)

Bibliographic ID

Introduction
Asian context

Critical appraisal

Lessons can be learnt by Asian countries which have been greatly affected by the
devastating tsunamis. Many Asian countries had used asbestos in the past and the
majority of asbestos in the world have been used in Asian countries since the turn of the
century. It is important to raise awareness on environmentally sound management of
asbestos wastes.
The Conference of the Parties to the Basel Convention decided to include a new Strategic Plan
focus area on asbestos wastes in its program and budget for the 2007–2008 biennium. The Basel
Convention regional and coordinating centers have promoted awareness among local residents
and municipalities on the issue in collaboration with the partnerships.

Unique keywords
Abstract

Full text
2-B-7.pdf

Background: A regional workshop for the environmentally sound management of asbestoscontaining materials was organized in Jakarta on 19 December 2006, by the Basel Convention
Regional Centre for South East Asia. The objective of this workshop was to raise awareness
on environmentally sound management of asbestos in countries that were in the process of
rebuilding and rehabilitating following the devastating tsunami in December 2004, which
greatly affected some parts of India, Indonesia, Malaysia, Maldives, Sri Lanka and Thailand.
The problems of post-tsunami clean-up of asbestos materials were highlighted in a report on
the Regional Workshop on Sound Management of Hazardous Wastes organized by the World
Health Organization and Food and Agricultural Organization in June 2006. It was noted that
during the clean-up of damaged and destroyed buildings after the disaster, large quantities of
asbestos-containing materials needed to be handled and disposed of.
Objectives: The Conference of the Parties to the Basel Convention agreed that work should
begin on the development of guidelines and training materials for the sound management of
asbestos wastes with emphasis on measures to be taken in disaster-prone areas.
Specific objectives are as follows:
(a) to promote safer alternatives and substitutes to asbestos
(b) to promote environmentally sound waste disposal practices
(c) to implement pilot projects to assist member countries to develop national action programs
for the management, control and elimination of asbestos in the environment in cooperation with
other intergovernmental organizations such as WHO and ILO
(d) to promote harmonization of national policy and regulations on asbestos use
(e) to undertake awareness-raising activities in collaboration with the Basel Convention
regional and coordinating centers and other stakeholders
(f) to develop a partnership on asbestos waste
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2. Asbestos-Related Legislations and Regulations
B. Asbestos-Related Policies in International Organizations

No./Title

8. The European Parliament and the Council of the
European Union; council directive on the protection of
workers from the risks related to exposure to asbestos at
work, 1983

Author/Contributor

Delgermaa V
University of Occupational and Environmental Health, Japan (UOEH)

Bibliographic ID

Introduction
Asian context

Critical appraisal

As of March 2011 only 13 Asian countries have adopted asbestos bans. Introduction to
total ban of asbestos is strongly recommended for all countries which still produce and
use asbestos. The directive can be a good example or model for countries still using
asbestos to adopt the laws, regulations and administrative provisions, while preparing to
introduce total ban of asbestos.
The Council Directive was amended 4 times since its first adoption in 1991, 1998, 2003 and 2007
respectively. It means each amendment can reflect common changes in asbestos use practice of Member
States. The proposal of the directive was made having the opinion of the European Economic and Social
Committee, and consultation with the Advisory Committee on Safety, Hygiene and Health Protection at Work,
the Committee of the Regions and social partners.

Unique keywords
Abstract

Full text
2-B-8.pdf

Background: The Council Resolution of 29 June 1978 on an action program of the European
Communities on safety and health at work provides for the establishment of specific
harmonized procedures regarding the protection of workers with respect to asbestos.
Therefore the Council of the European Communities has adopted its directive on protection of
workers from the risks related to exposure to asbestos at work in September, 1983. This
directive applies to activities in which workers are or may be exposed in the course of their
work to dust arising from asbestos or asbestos containing materials.
Objectives: The Council Directive has aimed to protect workers against risks to their health,
including the prevention of such risks arising or likely to arise from exposure to asbestos at
work.
There are the following specific objectives:
(a) to assess risks of exposure to asbestos dust in such a way as to determine the nature and
degree of the workers’ exposure to dust arising from asbestos or asbestos containing materials
(b) to prohibit the application of asbestos by means of the spraying process and working
procedures that involve using low-density (less than 1 g/cm3) insulating or soundproofing
materials
(c) to ensure that no workers is exposed to an airborne concentration of asbestos in excess 0.1
fibres per cm3 as an eight-hour time-weighted average
(d) to use technical preventive measures for limiting asbestos in air concentrations in certain
activities such as demolition, removal, repairing and maintenance
(e) to provide appropriate regular training for all workers who are, or are likely to be exposed to
asbestos containing dust
(f) to assess each worker’s health status prior to the beginning of exposure to asbestos dust
and to conduct clinical surveillance including a specific examination of chest
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http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?
uri=CONSLEG:1983L0477:20070628:EN:PDF
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No./Title

9. World Bank; good practice note:
asbestos: occupational and community health
issues, 2009

Author/Contributor

Delgermaa V
University of Occupational and Environmental Health, Japan (UOEH)

Bibliographic ID

Introduction
Asian context

Critical appraisal

Environmental Health and Safety Guidelines of the World Bank Groups is a useful
guidance for Asian countries which still produce and use asbestos to develop or revise
their asbestos management plan.

The World Bank Groups Environmental Health Safety Guidelines are technical reference documents with
general and industry-specific examples of Good International Industry Practice. When one or more members
of the World Bank Groups are involved in a project, the Environmental Health Safety Guidelines are applied
as required by their respective policies and standards.

Unique keywords
Abstract

Full text

Background: Asbestos-containing materials should be avoided in new
construction, including construction for disaster relief. Asbestos hazards
should be identified in reconstruction, demolition, and removal of damaged
infrastructure and a risk management plan adopted that includes disposal
techniques. Good practice is to minimize the health risks associated with
asbestos-containing materials by avoiding their use in new construction and
renovation, and, if installed asbestos-containing materials are encountered,
by using internationally recognized standards and best practices to mitigate
their impact.

2-B-9.pdf
Objectives: The purpose of this Good Practice Note is:
(a) to increase the awareness of the health risks related to occupational
asbestos exposure
(b) to provide a list of resources on international good practices available to
minimize these risks
(c) to present an overview of some of the available product alternatives on
the market
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pdf
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No./Title

10. International Social Security Association
(ISSA); asbestos: towards a worldwide ban, 2006

Author/Contributor

Delgermaa V
University of Occupational and Environmental Health, Japan (UOEH)

Bibliographic ID

Introduction
Asian context

Critical appraisal

This document can contribute to alert decision-makers and all the social partners in
Asian countries to the devastating consequences, both human and economic, which
any short-term policy would bring in the decades ahead.

The brochure “Asbestos: towards a worldwide ban” developed by the ISSA's Special Commission on
Prevention provides some useful information about the origin, production and use of asbestos. It looks into the
health effects of asbestos, the cost of asbestos-related diseases and what to do with asbestos-containing
materials which are already in place or when there is an urgent need to remove them. Also there is a range of
substitute products which can replace asbestos.

Unique keywords
Abstract

Full text
2-B-10.pdf

Background: ISSA’s Special Commission on Prevention concerned with the
prevention of occupational risks, decided to compile an information brochure
on asbestos. The purpose of this brochure is to remind people that whilst
asbestos may still be seen as a "miracle mineral", it is above all a time bomb
and the moment has now come to ban it once and for all. ISSA‘s Special
Commission on Prevention in collaboration with other international
organizations has resolved to call for a permanent ban on asbestos in all
countries throughout the world. This declaration, first made in Beijing in
September 2004 at ISSA‘s General Assembly, was repeated in September
2005 in Orlando, during the 17th World Congress on Safety and Health at
Work.
Objectives: The main objective of this document which was developed by the
Special Commission on Prevention of ISSA is:
(a) to deliver opinions on major issues regarding exposure to asbestos
(b) to urge all countries to ban the manufacture, trade and use of all types of
asbestos and asbestos-containing products as soon as possible
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http://www.issa.int/Resources/ISSA-Publications/Asbestos-Towards-a-worldwide-ban/
%28language%29/eng-GB
[Accessed 30 January, 2012]
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No./Title

1. A practical guide on best practice to prevent or
minimise asbestos risks in work that involves (or may
involve) asbestos: for the employer, the workers and
the labour inspector

Author/Contributor

Senior Labour Inspectors Committee (SLIC),EUROPEAN COMMISSION Employment,
Social Affairs and Equal Opportunities

Bibliographic ID

2006

Introduction
Asian context

Critical appraisal

Only a few countries in Asia have banned the use of asbestos, and even for them, the
practical problem of preventing exposure to asbestos in the course of removal,
demolition, servicing and maintenance activities remains. This guide should be a useful
reference for Asian countries when dealing with the elimination of asbestos-related
diseases (ARDs).
The Guide adopts a systematic approach and provides a quite comprehensive coverage of applications under 3 different
exposure scenarios: expected, low and high exposures, and for 3 groups: employers, workers and labour inspectors. It was
prepared by the Senior Labour Inspectors Committee of the European Commission, and the contents should reliable and
authoritative. The bookmarks of the pdf file allow quick and easy access to the various sections and subsections that provide
information relevant to individual users. The guide is written in easily understandable plain English, as well as providing good
photos and diagrams for illustration. The definition of notifiable works with asbestos may be different in different Asian
countries, but the EU Directive provides a good reference.

Unique keywords
Abstract

Full text
2-C-1.pdf

Background: The European Asbestos Conference in 2003 produced the
“Dresden Declaration on the Protection of Workers against Asbestos”, which
recommended that the European
Commission and the SLIC should produce practical guidelines to support the
2006 Asbestos Inspection Campaign. The guide is focused on practical
prevention, and it covers a wide range of types of work that involve, or may
involve, asbestos.
Objectives: The purpose of the guide is to provide practical advice on how to
eliminate and minimize exposure to airborne asbestos, with the following
more specific objectives.
1. To help employers, workers and labour inspectors identify asbestos and
asbestos products during use, maintenance and servicing of plant, equipment
and buildings and raise awareness of their presence;
2. To describe good practice on how to remove asbestos (inter alia by dust
suppression, enclosure and protective equipment) and how to handle
asbestos-cement products and wastes;
3. To encourage an approach to protective equipment and clothing which
takes into account human factors and individual variability.
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http://www.ilo.org/wcmsp5/groups/public/---ed_protect/---protrav/--safework/documents/publication/wcms_117883.pdf
(March 2012)
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No./Title

2. Asbestos in construction (Facts 51)

Author/Contributor

European Agency for Safety and Health at Work

Bibliographic ID

2004

Introduction
Asian context

Critical appraisal

Asbestos is still frequently being used in the construction industry in Asian countries and
the list of typical places or materials in buildings where asbestos is present, as well as
the list of trades at risk should be useful.

The simple factsheet highlighted important information on asbestos in 2 pages, but did not provide detailed
guidance on good practices. The two listings of typical places (and materials) where asbestos could be found
and the trades at risk should be particularly useful in raising the awareness of workers and contractors
involved in construction. The Factsheet is written in easily understandable plain English. It was produced by
the European Agency for Safety and Health at Work, and the contents should reliable and authoritative.

Unique keywords
Abstract

Background:This factsheet was produced to support the European Week for
Safety and Health at Work 2004.
Objectives: This factsheet explains what asbestos is, its health effects, who is
at risk, and where it may be found. The factsheet gives some basic good
practice, but cannot provide detailed guidance.

Full text
2-C-2.pdf
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http://osha.europa.eu/en/publications/factsheets/51
(June 2011)
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No./Title

3. Safe maintenance – asbestos in building
maintenance

Author/Contributor

European Agency for Safety and Health at Work – E-fact 48

Bibliographic ID

Introduction
Asian context

Critical appraisal

Asbestos is still being used in building materials in many Asian countries. Even for the few countries that have
banned asbestos, past use means a lot of asbestos is present in older buildings, and building maintenance
work can result in the release of asbestos fibers originally locked in with the building materials. Furthermore,
urban development and re-development in many developing economies are associated with the rapid turnover of buildings, with demolition of many building that hold asbestos-containing materials.
The Factsheet gives quite detailed information on areas of the building where asbestos may be found, which should raise
alert to people concerned with building maintenance. It emphasizes a structured approach to maintenance work and makes
reference to the “Best Practice Guide” issued by SLIC. Good examples of applications of guidelines from some EU countries
are provided.
The Guide is published by the European Agency for Safety and Health at Work, and the contents should reliable and
authoritative. The bookmarks of the pdf file allow quick and easy access to the various sections and subsections that provide
information relevant to individual users.

Unique keywords
Abstract

Background: Despite the banning of asbestos use in many European
countries and a relevant European Union directive in 2005, asbestos is still
present in many buildings and other structures. Building maintenance
workers are at a high risk of coming into contact with the fibres when working
on insulation in buildings and industrial installations such as pipes, roofs,
walls, etc.

Full text

Objectives: This E-fact will help building maintenance companies and
workers become more aware of the risks of asbestos, and develop the
knowledge and skills to avoid exposure to the hazardous fibres.

2-C-3.pdf
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No./Title

4. Safety in the use of asbestos: an ILO code of
practice

Author/Contributor

International Labour Organization (ILO)

Bibliographic ID

1984 (please refer to file 1-B-b-1)

Introduction
Asian context

Critical appraisal

Although the Code was published in 1984, its recommendations are applicable today in Asian countries. The General Part A
covers duties of the competent authority, employers and workers; exposure limits; monitoring in the workplace; preventive
methods; personal protection; cleaning of premises and plant; packaging, transport and storage; disposal of asbestos waste;
supervision of the health of workers; as well as information, labeling, education and training. Part B provides guidance for
control of asbestos exposure in specific activities such as mining and milling; asbestos cement; textiles; encapsulation or
removal of friable thermal and acoustic insulation; friction materials; handling of asbestos fiber in ports and container
terminals; and construction, demolition and alteration work.

The Code provides a very comprehensive coverage regarding the safety in use of asbestos both
in the public and in the private sectors. Details on some technical aspects are given in
Appendices. The bookmarks in the PDF file allow quick and easy access to the various sections
and subsections that provide information of interest to individual users.

Unique keywords
Abstract

Full text
2-C-4.pdf

Background: In accordance with the decisions taken by the Governing Body
of the ILO at its 219th (February-March 1982) Session, a meeting of experts
was convened in Geneva from 11 to 20 October 1983 to draw up a code of
practice on safety in the use of asbestos.
Objectives: The practical recommendations of this code of practice are
intended for the use of all those who have responsibility for safety and health
in the use of asbestos.
The objects of this code are:
(a) to prevent the risk of exposure to asbestos dust at work;
(b) to prevent harmful effects on the health of workers arising from exposure
to asbestos dust; and
(c) to provide reasonably practicable control procedures and practices for
minimizing occupational exposure to asbestos dust.
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Chapter
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2. Asbestos-Related Legislations and Regulations
C. Asbestos-Related Guidelines

No./Title

5. The ABCs of asbestos in schools

Author/Contributor

United States Environmental Protection Agency

Bibliographic ID

Revised August 2003

Introduction
Asian context

Critical appraisal

Asbestos is most likely present in many school buildings in Asian countries and
schoolchildren and employees (teachers and others) are potentially exposed. Essential
information about asbestos in schools will help raise awareness among parents and
teachers.
The pamphlet provides in simple English very concise information on where asbestos is
likely present inside schools, when asbestos would be a problem, and the proper
methods for managing asbestos. Other information is more related to the system in the
US.

Unique keywords
Abstract

Full text

Background: United States Congress passed the Asbestos Hazard
Emergency Response Act (AHERA) in 1986 to protect school children and
school employees from exposure to asbestos in school buildings. This
pamphlet describes key parts of these federal asbestos requirements for
schools. The Environmental Protection Agency (EPA) was releasing this
updated document in conjunction with the National Parent Teacher
Association (PTA) and the National Education Association (NEA) due to an
ongoing concern about asbestos in elementary and secondary schools
nationwide.

2-C-5.pdf
Objectives: This pamphlet helps parents and teachers answer questions and
learn the facts about asbestos in schools. It also outlines the responsibilities
of school boards and other school officials to protect school children and
employees from possible exposure to asbestos.
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Chapter
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2. Asbestos-Related Legislations and Regulations
C. Asbestos-Related Guidelines

No./Title

6. Current best practices for preventing asbestos
exposure among brake and clutch repair workers

Author/Contributor

United States Environmental Protection Agency

Bibliographic ID

March, 2007

Introduction
Asian context

Critical appraisal

Automotive brake and clutch maintenance work is common in Asian countries, and the demand is ever
increasing with the economic growth. As the rural areas become more and more accessible by automobiles,
brake and clutch maintenance work, not infrequently for older vehicles, in less well established workshops is
now a common scene. Essential information about asbestos in automotive brake and clutch maintenance
work will help raise awareness among workshop owners and workers and help prevent the spread of asbestos
dust and waste into the environment.
The pamphlet suggested two work practices for professional automotive technicians (Negative-Pressure Enclosure/HEPA
Vacuum System Method and Low Pressure/Wet Cleaning Method), but unfortunately no details (especially photos or
illustrations) are given to provide guidance on adopting such practices. Lists of Dos and Don’ts for home mechanics are also
given, and these can serve as guiding principles when faced with asbestos in automobile brake and clutch maintenance work.
References are made to a number of US regulations and standards, which may not be applicable to Asian countries.

Unique keywords
Abstract

Full text

Background: The United States Occupational Safety and Health
Administration’s (OSHA) regulations require employers of most professional
automotive shops to implement mandatory measures for automotive brake
and clutch inspection, disassembly, repair, and assembly operations.
Objectives: This pamphlet helps professional automotive technicians and
home mechanics who repair and replace brakes and clutches to deal with
asbestos properly.

2-C-6.pdf
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Chapter
Section

2. Asbestos-Related Legislations and Regulations
C. Asbestos-Related Guidelines

No./Title

7. Managing asbestos in place – a building owner’s
guide to operations and maintenance programs for
asbestos-containing materials

Author/Contributor

United States Environmental Protection Agency

Bibliographic ID

July 1990; revised 2003

Introduction
Asian context

Critical appraisal

An Operations and Maintenance (O&M) program can be defined as a formulated plan of training, cleaning, work practices,
and surveillance to maintain asbestos-containing materials in good condition. This guide explains in some detail, in-place
management does not mean “do nothing.” It means having a program to ensure that the day-to-day management of the
building is carried out in a manner that minimizes release of asbestos fibers into the air, and ensures that when asbestos
fibers are released, either accidentally or intentionally, proper control and cleanup procedures are implemented.
Asbestos is most likely present in many buildings in Asian countries and building owners and managers would find the
contents useful.

The guide provides some details on an O&M program, including objectives, scope, preparatory steps,
implementation and management, work practices, record keeping and training, as well as related US federal
regulations in different chapter. A useful feature is the Chapter Summaries, which can be used as a quick
reference before reading the details. The chapter on US regulations would not be useful to other countries.

Unique keywords
Abstract

Full text
2-C-7.pdf

Background: The publication of this guidance document was US EPA’s most
extensive effort to carry out the recommendation made by her Administrator
to US Congress in February 1988 of enhancing the nation’s technical
capability in asbestos by helping building owners better select and apply
appropriate asbestos control and abatement actions in their buildings.
Objectives: The guide’s purpose is two-fold. First, it offers building owners the
more detailed and up-to-date instruction they need to carry out a successful
operations and maintenance (O&M) program. Second, it informs building
owners, lenders, and insurers that a properly conducted O&M program can in
many cases be as appropriate an asbestos control strategy as removal.
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Chapter
Section

2. Asbestos-Related Legislations and Regulations
C. Asbestos-Related Guidelines

No./Title

8. Asbestos essential: advice to managers and
sole traders on ‘asbestos essentials’ – introduction
to task sheets for non-licensed work.

Author/Contributor

Health and Safety Executive (HSE)

Bibliographic ID

2011

Introduction
Asian context

Critical appraisal

It is expected that more and more Asian countries are going to ban asbestos in the near future,
but asbestos containing materials used in various buildings and industrial plants in the past will
continue to act as a potential source of asbestos affecting workers and people staying in or
nearby these buildings. The advices given in these task sheets and equipment and method
sheets are highly relevant for similar work activities in Asian countries.
This introductory task sheet provides a general overview with succinct information on asbestos and asbestosrelated diseases, and the appropriate ways to deal with potential asbestos containing materials, especially for
the less professional small contractors or sole traders. The two lists on asbestos essential task sheets and
Equipment and Method sheets would enable access to more specific information for different processes in
dealing with asbestos containing materials.

Unique keywords
Abstract

Full text
2-C-8.pdf

Background: Large amounts of asbestos were used in new and refurbished
buildings before 2000 when most use of asbestos was banned in the UK.
This is the introductory sheet providing advice to managers and sole traders
to help them comply with the Control of Asbestos Regulations 2006. It also
helps duty holders, clients, trade union and employee safety representatives
know how work should be done. A total of 38 asbestos essentials task sheets
and 10 Equipment and Method sheets are listed for readers to identify the
relevant ones to read for specific work activities.
Objectives: Asbestos essentials covers work that will not need a license
(involving‘sporadic and low intensity exposure’) if carried out just as the
sheets describe. Each sheet describes ‘good practice’ for a particular task
and covers the action needed to reduce exposure to an adequate level.
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http://www.hse.gov.uk/asbestos/essentials/index.htm (March 2012)
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Chapter
Section

2. Asbestos-Related Legislations and Regulations
C. Asbestos-Related Guidelines

No./Title

9. Asbestos: the licensed contractors’ guide

Author/Contributor

Health and Safety Executive (HSE)

Bibliographic ID

2006

Introduction
Asian context

Critical appraisal

This book consists of 8 chapters. Apart from Chapter 2, which deals mainly with
licensing requirements and procedures under UK legislation, the other 7 Chapters
should have universal applications. Many countries have requirements for licensed
contractors in carrying work with asbestos containing materials, and these contractors
should find this book useful.
The book consists of 8 Chapters: 1) An introduction to working with asbestos-containing materials (ACMs); 2) Licences; 3)
Risk assessments, plans of work and notifications; 4) Training for employees, supervisors and others; 5) PPE; 6) Enclosures;
7) Controlled techniques for the removal and repair of ACMs, including waste disposal; 8) Decontamination. Succinct
summaries are given at the beginning of each chapter, and various box texts highlight salient points to attract attention of the
users. Flow-charts are also provided to guide practical applications. Photos and diagram are included to illustrate various
aspects of asbestos work. In general, the book provides very useful information and practical guidance on working with
asbestos containing materials.

Unique keywords
Abstract

Full text
2-C-9.pdf

Background: This book replaces most earlier HSE guidance on licensed
asbestos removal work, and covers work with asbestos, which requires a
license under the UH Asbestos (Licensing) Regulations 1983 (as amended
1998).
Objectives: It is aimed at businesses holding a licence to work with asbestos,
either repairing or removing asbestos-containing materials (ACMs),
supervising such work, holding an ancillary licence or providing training on
asbestos. Employers who carry out work with asbestos insulation, asbestos
coating, and asbestos insulating board using their own employees on their
own premises, who are exempted from the requirement to hold a licence,
also benefit this guidance. It will also be useful to people awarding contracts
for such work or who have other asbestos management duties.
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http://www.hse.gov.uk/pubns/books/hsg247.htm (March 2012)
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Chapter
Section

2. Asbestos-Related Legislations and Regulations
C. Asbestos-Related Guidelines

No./Title

10. A short guide to managing asbestos in
premises

Author/Contributor

Health and Safety Executive (HSE)

Bibliographic ID

2009

Introduction
Asian context

Critical appraisal

The guide offers practical advice on managing asbestos risk in small premises, which
should be of high relevance to many Asian countries, disregarding the frequent
reference to applicable UK legislation.

The Guide is written in simple English, with photos illustrating high risk and low risk
ACMs commonly present in premises. Highlighted boxes summarize the most important
points for quick reference.

Unique keywords
Abstract

Full text
2-C-10.pdf

Background: This short guide was prepared by HSE to assist persons who
have a duty to manage asbestos in non-domestic premises or shared
common parts of domestic premises under the Control of Asbestos
Regulations 2006.
Objectives: The purpose of the guide is to provide practical advice on
managing risk of asbestos in premises. It provides guidance on how to
identify, assess and manage any asbestos-containing materials (ACMs) on
premises. The guidance is particularly useful for small or less complex
premises such as a shop or a farm building.
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http://www.hse.gov.uk/pubns/indg223.pdf (March 2012)
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Chapter
Section

2. Asbestos-Related Legislations and Regulations
C. Asbestos-Related Guidelines

No./Title

11. Humanitarian Health Action; asbestos –
hazards and safe practices for clean up after
earthquake

Author/Contributor

World Health Organization (WHO) and United Nations Environment Programme (UNEP)

Bibliographic ID

Technical information note by the country offices of WHO and UNEP in Bejing, 2008

Introduction
Asian context

Critical appraisal

Only a few countries in Asia have banned the use of asbestos, and even for them, the
practical problem of preventing exposure to asbestos in the case of cleanup and safely
dispose of asbestos waste remains. This guide should be a useful reference for Asian
countries as the region is often affected by earthquakes and tsunami.
After the 2008 Sichuan earthquake, clean up of asbestos waste emerged as a problem in the region. In
response, the World Health Organization and the United Nations Environment Programme issued a joint
statement, and provided a guideline on how to control the risk of the clean up and to safely dispose of
asbestos waste areas affected by the earthquake. Thus the document has good relevance to earthquakeprone areas of Asia.

Unique keywords
Abstract

Full text
2-C-11.pdf

Background: The May 12, 2008 earthquake in Sichuan, China, destroyed
many buildings including hospitals, schools, government offices and private
homes. The external walls, roofs, window awnings and bathrooms in many of
these buildings had been made using asbestos cement sheets – commonly
known as “fibro” or “fibro cement”. The earthquake broke the fibro into many
small pieces, releasing fine fibres of asbestos at the broken edges. During
clean up operations, there is the risk of liberating substantial quantities of
asbestos fibres, particularly if heavy plant and equipment are used to
demolish damaged structures and load rubble into vehicles. These asbestos
fibres are a significant risk to public health.
Main messages: Principles of safe handling, ways to dispose asbestoscontaining materials, suggested actions for protecting workers, etc. are
provided as lists.
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http://www.who.int/hac/crises/chn/asbestos/en/index.html
[Accessed 27 June, 2012]
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Chapter
Section

2. Asbestos-Related Legislations and Regulations
C. Asbestos-Related Guidelines

No./Title

12. Emergency Preparedness and Response; SouthEast Asia Earthquake and Tsunami, asbestos –
hazards and safe practice for clear-up after tsunami

Author/Contributor

Regional Office of South East Asia (SEARO), World Health Organization (WHO)

Bibliographic ID

2006

Introduction
Asian context

Critical appraisal

Only a few countries in Asia have banned the use of asbestos, and even for them, the
practical problem of preventing exposure to asbestos in the case of cleanup and safely
dispose of asbestos waste remains. This guide should be a useful reference for Asian
countries as the region is often affected by earthquakes and tsunami.
This statement by the SEARO, WHO provides information about exposure to asbestos and
asbestos-related diseases (ARDS) and also guideline on how to control the risk of the clean up
and to safely dispose of asbestos waste in the areas affected by tsunami or earthquake. Thus the
document has good relevance to earthquake or tsunami-prone areas of Asia.

Unique keywords
Abstract

Full text

Background: Asbestos is widely used throughout the world, particularly in
building and insulation materials. Damage to asbestos-containing material (e.
g. tsunami) can result in the release of small asbestos fibres that become
airborne and are readily inhaled. These fibres can remain in the lungs for long
periods and can cause serious lung disease.
Main messages: Principles of safe handling, ways to dispose asbestoscontaining materials, suggested actions for protecting workers, etc. are
provided as lists.

2-C-12.pdf
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Section

3. Diagnostic Tools for ARDs
A. Existing International Diagnostic Criteria and Tools

No./Title

1. Asbestos, asbestosis, and cancer: the Helsinki
criteria for diagnosis and attribution

Author/Contributor

anonymous (consensus report)

Bibliographic ID

Scand J Work Environ Health 1997 Aug;23(4):311-6

Introduction
Asian context

Critical appraisal

Unique keywords
Abstract

As a synopsis of a meeting of renowned experts of the field originating from 8 countries not producing
asbestos, it is the most widely referenced and authoritative criteria document on asbestos-related diseases.
This document should serve as one of the core information source in any Asian country in the context of
establishing criteria for clinical diagnosis as well as for administrative purposes including recognition of
occupational diseases and compensation.
Note that the Proceedings of the same meeting is also available from the Finnish Institute of Occupational
Health (FIOH) (Asbestos, Asbestosis and Cancer. Proceedings of an International Expert Meeting, FIOH
Research Reports No.14). The Criteria is likely to be revised soon under the auspices and initiative of FIOH.
The document has a section on prevention and screening, the topic of which were covered extensively in the
second follow-up expert meeting convened in Helsinki in 2000 (see also Anonymous. International expert
meeting on new advances in the radiology and screening of ARDs.

Helsinki Criteria, asbestos-related diseases, criteria, diagnosis, attribution

No abstract. The following is an excerpt of the first paragraph of the
document:
The International Expert Meeting on Asbestos, Asbestosis and Cancer was
convened in Helsinki on 20-22 January 1997 to discuss disorders of the lung
and pleura in association with asbestos and to agree upon state-of-the-art
criteria for their diagnosis and attribution with respect to asbestos. The group
decided to name this document The Helsinki Criteria.

Full text
3-A-1.pdf
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Fact 1

In Western Europe, North America, Japan, and Australia the use of asbestos peaked
in the 1970s, and currently about 10,000 mesotheliomas and 20,000 asbestosinduced lung cancers are estimated to occur annually in the population of
approximately 800 million people.

Fact 2

For clinical purposes, the following guidelines are recommended to identify persons with a high
probability of occupational exposure: over 0.1 M amphibole fibers (5+ micron) per gram of dry
lung OR over 1 M amphibole fibers (1+ micron) per gram of dry long tissue OR over 1000
asbestos bodies per gram of dry tissue OR over 1 asbestos body per milliliter of BAL.

Fact 3

About 80% of mesothelioma patients have had some occupational exposure to asbestos. An
occupational history of brief or low-level exposure should be considered sufficient for
mesothelioma to be designated as occupationally related. A minimum of 10 years from the first
exposure is required to attribute the mesothelioma to asbestos exposure, though in most cases
the latency interval is longer.

Fact 4

A cumulative exposure of 25 fiber-years is estimated to increase the risk of lung
cancer 2-fold.

Fact 5

A 2-fold risk of lung cancer is related to retained fiber levels of 2 million amphibole fibers (5+
microns) per gram of dry lung tissue OR 5 million amphibole fibers (1+ microns) per gram of dry
lung tissue. This is approximately equal to 5000 to 15,000 asbesots bodies per gram of dry
tissue, OR 5 to 15 asbestos bodies per milliliter of BAL.

References
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Chapter
Section

3. Diagnostic Tools for ARDs
A. Existing International Diagnostic Criteria and Tools

No./Title

2. Guidelines for the use of the ILO international
classification of radiographs of pneumoconioses

Author/Contributor

International Labour Office (ILO)

Bibliographic ID

Revised edition 2011

Introduction
Asian context

Critical appraisal

Unique keywords
Abstract

Full text
3-A-2.pdf

In the continuing struggle to protect the health of workers occupationally exposed to
airborne dusts, the ILO has for many years sought to improve the understanding of
pneumoconiosis problems. The Guidelines for the use of the ILO International
Classification of Radiographs of Pneumoconioses is the latest version of a wellestablished publication designed to standardize classification methods and facilitate
international comparisons of pneumoconiosis statistics and research reports.
This revised edition of the Guidelines supplements the preceding 2000 edition with
an entirely new Chapter 6. This chapter extends the applicability of the ILO scheme
to classifications of results from digital radiographic images of the chest. The ILO
Standard Digital Images (ILO 2011-D), which derive from the ILO (2000) standard
radiographs, have been produced for this purpose.
The new text in chapter 6 identifies principles for viewing digitally acquired images of
the chest and covers effective acquisition, display and storage of digital images. The
Foreword to this revised edition defines the nomenclature used to distinguish
different types of chest images.
The earlier (2000) Guidelines for classification of conventionally acquired “filmscreen” radiography remain applicable. The relevant text from the earlier (2000)
edition is reproduced in this edition, and the associated sets of standard radiographs
remain available from the ILO.
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Chapter
Section

3. Diagnostic Tools for ARDs
B-C-D-E. Clinical Diagnosis for ARDs

No./Title

Clinical diagnosis for mesothelioma, asbestosinduced lung cancer, asbestosis, pleural plague,
pleural thickening and pleural effusion

Author/Contributor

Kishimoto T
Okayama Rosai Hospital, Japan

Bibliographic ID

Introduction
Asian context

Critical appraisal

Unique keywords
Abstract

Full text
3-B-C-D-E.pdf

For the pulmonary diseases arising from asbestos there are benign lesions
from asbestosis and malignant tumors from lung cancer. On the other hand,
as pleural diseases there are malignant pleural mesothelioma, nonmalignant
benign asbestos pleural effusion, and diffuse pleural thickening, and pleural
plaque as a clinical condition. Aside from benign asbestos pleural effusion
there are four diseases targeted by workmen’s compensation and the Act on
Asbestos Health Damage Relief (Asbestos Relief Act). Forming the basis for
diagnosis of benign asbestos pleural effusion is difficult, and because these
diseases are candidates for workmen’s compensation, physicians
specializing in respiratory diseases must well recognize the diagnostic
criteria. This paper focuses on the diagnosis of these diseases.
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Chapter
Section

3. Diagnostic tools for ARDs
F. Pathology of Mesothelioma

No./Title

Pathology of Mesothelioma

Author/Contributor

Inai K
Hiroshima University, Japan

Bibliographic ID

Introduction
Asian context

Critical appraisal

Unique keywords
Abstract

Full text
3-F.pdf

Mesothelioma is a peculiar type of malignancy, which is highly related to
asbestos-exposure, because 80 to 90% of the patients with mesothelioma
have a history of occupational and/or environmental exposure to asbestos.
Also, it is known that mesothelioma is a highly aggressive malignancy, and
average survival of the patients has been reported to be only 13 months1).
Effective treatments including chemotherapy and radiotherapy have not been
established so far, therefore, we have to diagnose it at the earlier stage when
the radical surgery including pleuro-pneumonectomy can be performed.
The incidence of mesothelioma is lower rather than those of lung cancer2),
so the clinicians as well as pathologists have fewer experience of diagnosis,
especially at the earlier stage. When a small amount of pleurisy or ascites is
found clinically with no significant thickening of pleura or peritoneum by the
imagings, the diagnosis of mesothelioma is very difficult. Even if the biopsy
specimen consisted of a small piece of tissue can be taken, its pathological
diagnosis has so many difficulties, therefore, the comprehensive judgement
including clinical examination, X-P or CT imaging as well as pathological
findings can be led to an accurate diagnosis of mesothelioma3).
So in this article, the pathology of mesothelioma is presented on the basis of
knowledge presented in the articles previously published. The aim is to
achieve a good understanding on mesothelioma for many pathologists and
clinicians.
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Author/Contributor

4. Economic Cost/Burden Incurred by Asbestos Exposure and ARDs
A-B. Economic Cost/Burden Incurred by Asbestos Exposure and ARDs

Assessment of asbestos production and
consumption with associated health and economic
burden
Aljunid S, Qureshi AM, Baguma D, Kouadio IK
United Nations University, International Institute of Global Health (UNU-IIGH), Malaysia

Bibliographic ID

Introduction
Asian context

Critical appraisal

Unique keywords

Asbestos, costs, mesothelioma; asbestosis, lung cancer, savings; welfare; developing countries

Abstract

The health and economic burden caused by asbestos cannot be justified by
motives related either to reducing poverty or promoting economic
development. In the paper we contribute to literature aimed at the need to
ban asbestos use. The health and economic burden of asbestos is presented
by the development of the macro-global consumption-production model,
using the production function frontier-based estimate for asbestos products,
and the cost tabulation. The generalized least squared approach was used in
the analysis. Production of asbestos in metric tons (Mt) was adopted as a
dependent variable among the explanatory variables, such as consumption in
Mt. The findings reveal consumption as a key variable in the investigation.
Additionally, the annual total economic burden of asbestos is estimated in
United States dollars (USD) to be USD 11.75 billion. Out of this cost, USD
4.54 billion per annum is the economic burden of managing three most
common asbestos-related diseases (ARDs) i.e. mesothelioma, asbestosis
and lung cancer. The cost of compensation for patients suffering from ARDs
is USD 4.28 billion. For every USD 1 spent on consumption of asbestos, the
global economy has to absorb USD 3 due to health consequences of ARDs.
Indeed, the banning of asbestos production and usage in the production of
goods has far-reaching impacts on household welfare, health and economic
development. Expenses incurred on treatment of ARDs reduce family as well
as national resource savings, and leads to deaths. The insights revealed are
expected to inform decision makers the need to ban all forms of asbestos
use, especially in developing countries where usage is increasing.

Full text
4-A-B.pdf
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5. Risk Communication
A. Collection and /or Development of Awareness-Raising Materials Aimed at the General Public

No./Title

Awareness-raising materials

Author/Contributor

Furuya S
Japan Occupational Safety and Health Resource Center (JOSHRC)

Bibliographic ID

Introduction
Asian context

Risk communication is an essential element in the efforts to achieve elimination of
asbestos-related diseases. Here there are collected materials made mainly by grass
roots initiatives in Asian countries.

Critical appraisal

Unique keywords
Abstract

- Flyers are popular awareness-raising materials and usually include basic
information on the hazards of asbestos, how to prevent exposure to
asbestos, recommendations regarding health check-ups, contact details for
further information, etc. It is essential that they are written in local languages.
- Posters are more inspiration driving rather than explanatory or educational.

Full text
5-A.pdf

- Cartoons may have stronger power especially for young generation. Now
we have the below examples. In Japan a group of university students is
preparing a book of an enormous numbers of pages on asbestos situation in
Japan.
- In some Asian countries, art competition is used as a tool for awareness
raising and for involving artists and others in the campaign for the elimination
of asbestos-related diseases.
- books which describe the asbestos situation in Asian countries have been
used to raise public awareness.
- Japanese and Korean televisions have broadcasted various asbestos
stories and recently other Asian countries are following.
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Chapter
Section

5. Risk Communication
B. Collection and /or Development of Interview Films and Documented Testimonies of ADRs
Victims

No./Title

Testimonies of asbestos-related disease victims
and their families

Author/Contributor

Furuya S
Japan Occupational Safety and Health Resource Center (JOSHRC)

Bibliographic ID

Introduction
Asian context

Critical appraisal

Risk communication is an essential element in the efforts to achieve elimination of
asbestos-related diseases. Here there are collected materials made mainly by grass
roots initiatives in Asian countries.

Voices of asbestos-related disease victims and their families are the most powerful
driving force for the elimination of asbestos-related diseases and the empowerment of
the injured and their families is one of the most important goals of risk communication.

Unique keywords
Abstract

Full text

- The Japan Association of Mesothelioma and Asbestos-Related Disease
Victims and their Families was established in February 2004 after two years’
preparation. The association has its own website including pages on which
asbestos victims and their families can share their experiences. After 9
months of preparation, the Global Asbestos Congress 2004 was held in
Tokyo, Japan. Representatives of asbestos victims groups and victims
support groups from 20 countries and regions attended the congress and
Japanese victims and families could build face-to-face relationships with them
at the sessions.

5-B.pdf
- In some countries trade unions, environmentalists, OSH and citizens groups
and other interested groups and individuals have built coalitions to progress
the ban asbestos campaign and have been supported by asbestos victims
and their families. In Japan and Korea victims groups are now pillar
organizations of the ban asbestos coalition.
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Chapter

5. Risk Communication

Section

C. Collection of Existing Education and Training Materials regarding Occupational Safety and
Health Aimed at Workers Handling or with Possible Exposure to Asbestos

No./Title

Educational and training materials

Author/Contributor

Furuya S
Japan Occupational Safety and Health Resource Center (JOSHRC)

Bibliographic ID

Introduction
Asian context

Risk communication is an essential element in the efforts to achieve elimination of
asbestos-related diseases. Here there are collected materials made mainly by grass
roots initiatives in Asian countries.

Critical appraisal

Unique keywords
Abstract

- Educational Video Clips explaining how asbestos fibers inhaled into the
human lung can cause deadly diseases are available in the languages as
noted below. The original Japanese and English versions were made by the
Japan Environmental Restoration and Conservation Agency (ERCA) and
other language versions were produced by the Asian Ban Asbestos Network
(A-BAN).

Full text

- The Hong Kong Workers Health Centre (HK WHC) in cooperation with the
Pneumoconiosis Compensation Fund developed a series of educational
booklets on the prevention of asbestos exposure. Such booklets have been
and are being developed by various organizations in many countries but in
this case, an explanatory video/ CDs are also made and attached to the
booklets.

5-C.pdf

- Multinational cooperation on asbestos education and training is increasing
at various levels; a good example of this at the grass roots level is the
“Asbestos Precautionary Program by Local Empowerment (APPLE)” project
by the Can Tho Medical College (CMC), the Center for Occupational Health
and Environment (ECHO), the Education and Communication Center (ECC),
Vietnam and the Tokyo Occupational Safety and Health Center, Japan.
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No./Title

Mesothelioma from the patient’s perspective

Author/Contributor

Clayson H, Seymour J, Noble B

Bibliographic ID

Hematol Oncol Clin North Am 2005 Dec;19(6):1175-90

Introduction
Asian context

The interviews with 15 malignant mesothelioma patients determine the experience of
mesothelioma and its meaning for them.

Critical appraisal

Voices of asbestos-related disease victims are the most powerful driving force for the
elimination of asbestos-related diseases.

Unique keywords

Mesothelioma

Abstract

This study reports findings from qualitative semi-structured interviews with 15
patients who suffered from mesothelioma. The results are described under
four headings that reflect the main themes that arose from the data: coping
with symptoms (particularly breathlessness and pain), finding out about
mesothelioma and its implications, the trauma of medical interventions, and
psychosocial issues. The results illustrate the severe disease burden that is
borne by people who have mesothelioma. It is hoped that a greater
understanding of mesothelioma from a patient's perspective could inform the
response of health care professionals.

Full text
5-D.pdf
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