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There are
available to

many resources
help employers,
employees, health care
professionals and others
understand more about work-
related asthma. Links to these
resources can be found at:
www.oem.msu.edu.

Summary

This is the 18th annual report
on work-related asthma

(WRA) in Michigan.

There have been eight Michi-
gan WRA deaths since 2003.

Most recently, in 2008 a man
in his 50s died from WRA af-

Acronyms
OA Occupational Asthma

AA Work-Aggravated
Asthma

POA Possible
Occupational Asthma

RADS Reactive Airways
Dysfunction Syndrome

MDELEG MI
Department of Energy,
Labor & Economic Growth

MIOSHA MI
Occupational Safety &
Health Administration

NAICS North American
Industrial Classification
System

NIOSH National Institute
for Occupational Safety &
Health

PEL Permissible Exposure
Limit

REL Recommended
Exposure Limit

three
months at a factory that

ter working for
made brakes for airplanes
and helicopters. He was a
machinist, performing
grinding of metal parts. He
was exposed to metal-
He had

never been diagnosed with

working  fluids.

This report was funded
by the National
Institute for
Occupational Safety &
Health, under
cooperative agreement
#1U60-OH008466.

asthma prior to this job. He
went to the emergency de-
partment and was subse-
quently hospitalized and
placed on a ventilator for
one month before he died.
He died four months after
beginning to work at this
factory.
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On average, 148 new
cases of WRA are re-
ported to MDELEG
each year.

From 1988-2008,
2,765 WRA cases have

Tracking Work-Related Asthma in Michigan

Summary, continued...

have pre-existing
asthma aggravated by
an exposure at work.

MIOSHA enforcement
inspections at the
workplaces reveal that,

1%, are the most
commonly reported
exposures causing
WRA in ML

About 1% of the MI
workforce is employed

There are over 350
known asthma-
causing agents used
in the workplace.

been identified through
the Ml tracking system.

on average, one out of in manufacturing
every five fellow work- where isocyanates are
ers has asthma or res- used.

piratory symptoms
compatible with
asthma.

¢ We estimate there are
65,000-97,000 adults in
Thousands more

substances have not MI with WRA.
been evaluated for ¢ 86% of the M| WRA
their asthma- patients have new-

causing potential. onset asthma; 14%

¢ The average incidence
rate of WRA among
African Americans is
2.| times greater than
that of Caucasians.

¢ Isocyanates-14%, and
metal-working fluids-

Part 56 of the
Michigan Public
Health Code

Background

In 1988, the State of Michigan
instituted a tracking program for WRA
with financial assistance from NIOSH.
This is a joint project of MIOSHA
(DELEG) and Michigan State
University (MSU), Department of
Medicine, Division of Occupational

The reporting of an index patient is a
sentinel health event that may lead to the
identification of employees from the
same facilities who are also at risk of
developing asthma or who have
developed similar breathing problems.
The goal is to prevent WRA through the

requires the
reporting of all
known or
suspected
occupational
illnesses or work-
aggravated health
conditions to the
Michigan
Department of
Energy, Labor &
Economic Growth
within 10 days of
discovery.

and Environmental Medicine. identification of these index patients.

Work-Related Asthma Tracking Procedures...

) SOURCES TO IDENTIFY PATIENTS
Patients are

identified through
mandatory

¢ Health Care Providers Private practice, working for industry

. ¢ Hospitals ICD-9 506.0-.9 & 493, workers’ compensation payer
reporting of any

known or suspected ¢ Workers’ Compensation Agency
occupational e Poison Control Centers
illnesses, including

WRA ¢ Reports from Co-Workers or MIOSHA Field Staff confirmed

by a health care provider

¢ Death Certificates
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WRA Tracking Procedures in Michigan

IDENTIFY
PATIENTS

INTERVIEW
PATIENTS

WORKPLACE
INSPECTION

FOLLOW UP
ACTIVITIES

¢ Review OD Reports
Submitted to MDELEG

¢ Known or Suspected
Work-Related Asthma

¢ Letter to Patient

INTERVIEW
PATIENTS

A telephone interview with
the suspected WRA patient
is conducted, and medical
records are obtained,
including any pulmonary

function test results. A
board-certified internist and
occupational medicine
physician reviews all

collected information.

Telephone Interview

-Medical and work
history

Obtain Medical Records

-Breathing test results

Physician Review

WORK-RELATED

ASTHMA REQUIRES

A) Physician diagnosis of

B)

O

asthma.

Onset of respiratory
symptoms associated
with a particular job
that resolve or improve
away from work.

Work with a2 known
allergen, or an
association between
work exposure and a
decrease in pulmonary
function.

¢ Inspection Referral

-MIOSHA determines
inspection type

¢ On-Site Inspection

-Assess exposures, con-
duct air monitoring
-Injury & Illness Log
-MSU interviews workers
-Evaluate medical program

¢ Off-Site Inspection

-Company addresses issues
-MSU interviews co-
workers

-Report to company and
MIOSHA

THESE ARE THE
SUBCATEGORIES OF
WRA

New Onset

1)  Occupational Asthma
(OA) if A), B), and C)

are met.

2) Possible WRA (POA) if
only A) and B) are met.

3) Reactive Airways
Dysfunction Syndrome
(RADS) if symptoms
develop after an acute
exposure.!

Exacerbation

4)  Work-Aggravated
Asthma (AA) if had
asthma in 2 years prior
to job, but asthma
worsens at work.

Inspection Results
-Company

-Workers

-Reporting Physician

Letters to Individual Co-
Workers

-See doctor if breathing
problems reported during
intetview

Analyze Data

-Annual Report

-Other outreach & educa-

tional materials

15% of all adult
asthma is
attributed to
exposures to

asthma-causing
agents in the
workplace.
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Wheat flour is an
allergen that can
cause Bakers’

Asthma, affecting

workers in bakeries

as well as in
institutional food
manufacturing
facilities.

86%0 of WRA in
Michigan is new
onset; 1496 is
pre-existing
asthma

aggravated by
exposure to an
allergen or
trigger at work.
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Workplace Inspections

After the patient inter-
view is completed and the
work-relatedness is deter-
mined, a MIOSHA work-
place enforcement inspec-
tion may be conducted,
or the patient’s company
may be directed by
MIOSHA to
their own investigation.

With Either Approach:

conduct

¢ Co-workers are inter-
viewed to determine
if other individuals

Results

The following sections
report the cumulative re-
sults of WRA surveillance

from 1988 to date.
REPORTS

Table 1 shows that 2,765
people were confirmed
with  WRA  between
1988—2008. The reports
are divided into: occupa-
tional asthma (OA), possi-
ble occupational asthma
(POA), aggravated asthma
(AA) and Reactive Air-
ways Dysfunction Syn-
drome (RADS). Eighty-
nine additional patients
have been confirmed since
last year’s report. Figure 1
shows the overlap of the
patients by reporting
sources, for 1988—2007.

are experiencing simi-
lar breathing prob-
lems from exposure
to the allergen.

¢ Air monitoring for
any suspected aller-
gens is conducted.

¢ The company’s health
and safety program is
reviewed.

After the investigation is
complete, a report of air
sampling results and any
recommendations is sent

to the company and made
available to workers. A
copy of the report is also
sent to the reporting phy-
sician.

OTHER FOLLOW UP
ACTIVITIES

Outreach, educational
activities, and recommen-
dations may be developed
based on the findings. An
annual report summariz-
ing the activity is com-
pleted each year.

TABLE 1
Number of Confirmed Cases of Work-
Related Asthma by Year and Type

Disease Status

YEAR OA POA

1988 23 7
1989 43 12
1990 87 35
1991 55 30
1992 82 36
1993 75 69
1994 65 59
1995 57 34
1996 6l 59
1997 53 74
1998 46 74
1999 48 65
2000 49 67
2001 50 51
2002 39 59
2003 29 64
2004 38 62
2005 42 67
2006 33 60
2007 16 39
2008 12 28
Total 1,003 1,051

AA RADS TOTAL
0 1 31
3 5 63
14 8 144
14 16 15
14 18 150
13 19 176
15 13 152
19 17 127
24 1 155
19 16 162
18 9 147
16 12 141
31 17 164
20 19 140
24 21 143
28 23 144
37 30 167
21 23 153
28 14 135
25 22 102:
9 2 242
392 319 2,765

aReports are still being processed for calendar years
2006, 2007 and 2008; an increase in these totals
will be reflected in next year’s annual report.
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FIGURE 1
Overlap of Reporting Sources for 2,711 Confirmed
Work-Related Asthma Patients: 1988-20072

Workers can

be reported from

many different

sources,

depending on the

’ type of health

care assistance
they seek.

The sooner an
individual with

WRA is

PC diagnosed and

N=68 removed from

the agent

aN’s represent the total number for that source. associated with
Numbers in [ ] represent the overlap of reporting sources. their asthma, the
There was an overlap of PC-HDC for 11 individuals and of PR-DC for one individual. better the
Reporting Source: HDC=Hospital Discharge; PR=Physician Referral; DC=Death Cer- prognosis for
tificate; WC=Workers” Compensation; ICFU=Index Case Follow-Up; MSHA=Mine, improvement in

Safety & Health Administration; PC=Poison Control Center. symptoms.

Demographics

GENDER RACE ANNUAL
INCIDENCE RATE

¢ Women 1,452, 53% ¢ Caucasian 2,074, 77% . .
o Men  1313,48% o African American 515, 19% ¢ Aftican American 5.4
. . o ¢ Caucasian 2.6
¢ Hispanic 51, 2%
YEAR OF BIRTH ¢ Alaskan/American Ind. 23, 1% o
¢ Asian 11, <1% The annual incidence rate for
Range 1905—1989 ¢ Other 31,1% African Americans is 2.1X
Average 1956 ¢ Unknown 60 greater than that of Caucasians.
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L.ocation in State

Table 2 and Figure 2 show the annual average incidence rates of WRA among
the working population, by county. The highest rates were in Luce (12.3 cases

/
A per 100,000), Clare (13.0 cases per 100,000), Osceola (8.3 cases per 100,000),
y P Branch (7.4 cases per 100,000) and Cheboygan (7.1 cases per 100,000).
) P
Id
R TABLE 2
Average Annual Incidence Rates of Work-Related Asthma
Among Michigan Workers by County of Exposure: 1989-2006
Avg Annual Cases Avg Annual  Cases
Inc 1989- Inc  1989-
County # EE’ss  Rateb 2006 County # EE'ss  Rate® 2006
Alcona- losco 11,775 1.4 3 lsabella 26,325 2.7 13
Alpena 13,600 29 7 Jackson 60,500 3.7 40
Antrim 5,750 1.9 2 Kalamazoo-Calhoun-Van Buren 208,900 1.8 68
Arenac 4,650 4.8 4  Kent-Ottawa-Muskegon-Allegan 550,100 1.4 135
Baraga 3,750 4.4 3 Llake 1,650 6.7 2
Barry 12,075 0.9 2 Luce 2,700 12.3 6
Berrien 70,900 1.6 22 Mackinac 5,400 1.0 1
Branch 14,225 7.4 19 Manistee 7,625 1.5 2
Cass 10,500 2.1 4 Marquette 28,000 3.2 16
Charlevoix 10,975 2.0 4 Mason 10,500 1.6 3
Cheboygan 7,800 7.1 10 Mecosta 13,075 0.8 2
Chippewa 15,425 1.1 3 Menominee 9,450 0.6 1
Clare 7,675 13.0 18 Montcalm 18,825 4.1 14
Clinton-Eaton- 232,200 2.5 106 Montmorency 2,250 4.9 2
Ingham
Crawford 4,525 6.1 5 Newaygo 10,325 4.3 8
Delta 15,525 1.4 4 Oceana 6,750 1.6 2
Dickinson 14,325 3.9 10 Ogemaw 6,450 3.4 4
Emmet 15,900 1.4 4 Osceola 8,000 8.3 12
Genesee 178,600 6.4 206 Otsego 11,225 4.5 9
Gladwin 5,125 2.2 2 Roscommon 6,500 4.3 5
Gogebic 6,525 1.7 2 Sanilac 13,125 6.3 15
Grand Traverse- 60,575 24 26 Schoolcraft 2,900 1.9 1
Benzie-Kalkaska-Leelanau Shiawassee 19,525 1.7 6
Gratiot 14,150 3.9 10 St. Joseph 25,150 1.3 6
Hillsdale 15,525 3.6 10 Tuscola 14,275 5.1 13
Houghton- 15,225 2.2 6 Washtenaw-Lenawee-Livingston 266,200 4.1 198
Keweenaw
Huron 13,875 5.2 13 Wexford-Missaukee 17,325 1.6 5
lonia 15,975 3.5 10 Saginaw-Bay-Midland 177,800 4.1 132
Iron 4,200 4.0 3 Detroit, MSA¢ 2,077,000 34 1276
All Michigan Counties? 4,448,000 3.1 2,515

2Source: MDCD/Employment Service Agency 1997 Annual Average Labor Statistics for Employment by Place of Work. Some employee population
data is only at a multi-county level, as indicated (i.e., not available at a single county level). Therefore, some data is presented with grouped counties.
bRates are based on the average number of cases per year from 1989-2006, per 100,000 Michigan workers.

¢MSA=Metropolitan Statistical Area and includes Lapeer (26 cases), Macomb (233 cases), Monroe (24 cases), Oakland (332 cases), St. Clair (41 cases)
and Wayne (620 cases) counties.

dForty-two cases had an out-of-state exposure and 21 had an unknown county of exposure, for the 1989-2006 reporting period.
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Dpe OJ(‘ Iﬂd%.ff?:j/ FIGURE 2

Average Annual Incidence Rate of WRA by
County of Exposure: 1989-2006

Table 3 shows the Michigan industries by NAICS

codes, where the exposures to occupational allergens ool Rt oy
1gan:

occurred from 1988 to 2008. The predominant in- “

. . . 3.1 per 100,000
dustries were in manufacturing (63%) and health P

care and social assistance (11%).

The incidence rate of WRA by industry type ranges
from <0.1 cases per 100,000 in utilities to a high of

LRV

11.1 cases per 100,000 in manufacturing. Industries Rate per 100,000
with the next highest annual average incidence rates = .
were: mining with 6.6 cases per 100,000 workers and -
health care and social assistance with 3.2 cases per o
100,000 workers. B o

Table 4 shows the average annual incidence rates for

WRA cases within manufacturing.

TABLE 3
Primary Industrial Exposure for Confirmed Work-Related Asthma Patients: 1988-2008
WRA Cases Number of Ann. Average

2002 North American Industry Classification System 1988-2008 Employees® Incidence RateP
# % Rate # Cases
11 Agriculture, Forestry, Fishing, & Hunting 15 0.5 81,664 0.9 13
21 Mining i 0.4 9,300 6.6 A
22 Utilities 6 0.2 861,200 <0.1 6
23 Construction 69 2.5 206,100 1.7 63
31-33 Manufacturing 1,738 62.9 823,100 11.1 1,651
42 Wholesale Trade 36 1.3 180,400 1.0 34
44-45 Retail Trade 62 2.2 548,800 0.6 60
48-49  Transportation & Warehousing 50 1.8 132,000 1.9 44
51 Information 17 0.6 76,000 1.2 17
52 Finance & Insurance 21 0.8 154,800 0.6 18
53 Real Estate & Rental & Leasing 13 0.5 55,500 1.2 12
54 Professional, Scientific & Technical Services 25 0.9 268,000 0.5 24
55 Management of Companies & Enterprises 1 <0.1 69,100 0.1 1
56 Administrative & Support & Waste Management 38 1.4 267,000 0.7 32
61 Educational Services 116 4.2 423,300 1.4 103
62 Health Care & Social Assistance 304 11.0 482,700 3.2 277
71 Arts, Entertainment & Recreation 16 0.6 61,500 1.4 16
72 Accommodation & Food Services 68 2.5 332,700 1.0 58
81 Other Services (except Public Administration) 55 2.0 176,900 1.5 49
92 Public Administration 95 3.4 685,000 0.7 81
00 Unknown 9 0.3 -- -- 8
Total 2,765 4,645,864 3.1 2,578

2Source: Non-Agriculture: MDLEG Bureau of Labor Market Information & Strategic Initiatives: Michigan Current Employment Statistics 2001. Agri-
culture: 2002 U.S. Census of Agriculture-State Data. Selected Operator Characteristics by Race: 2002.
®Rates are based on average number of cases from 1989-2006 per 100,000 adult workers in each industrial category.
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Workers can be
exposed to
sensitizing agents
in any type of
industry.

TABLE 4
1,651 Work-Related Asthma Cases from Manufacturing Industries:
1989-2006
Ann
2002 North American WRA Avg
Industry Classification System Cases Rate® # Employees®
#
311 Food Mfg 47 7.4 35,300
323  Printing & Related Support Activities 18 4.6 21,900
325  Chemical Mfg 85 13.6 34,600
326  Plastics & Rubber Products Mfg 83 10.1 45,800
327  Nonmetallic Mineral Product Mfg 15 4.5 18,500
331 Primary Metal Mfg 60 10.6 31,400
332  Fabricated Metal Product Mfg 91 5.7 89,000
333 Machinery Mfg 119 7.4 89,600
334  Computer & Electronic Product Mfg 12 2.8 23,700
336 Transportation Equipment Mfg 1,011 17.7 317,000
337  Furniture & Related Product Mfg 9 1.4 36,900
Miscellaneous Mfg (*includes NAICS: 312-16,321- 101 7.1 79,400

322,324,335,339)

2Average annual incidence rate, total number of cases for 1989-2006 (the years with complete case
reporting results). Rates are based on average number of cases from 1989-2006 per 100,000 adult

workers in each industrial category.

bSource: MDLEG Bureau of Labor Market Information & Strategic Initiatives: Michigan Current Em-

ployment Statistics 2001.

Type of Exposure

Table 5 shows the exposures associ-
ated with WRA among Michigan work-
ers. The most frequent exposures re-
flect the heavy auto manufacturing in-
dustry base of the State. Most fre-
quently identified exposures include:
isocyanates (MDI, TDI, HDI and oth-
ers) accounting for 13.5% of the WRA
case exposures and metal working flu-
ids (coolants) accounting for 10.8% of
Michigan worker exposures.

Other important and emerging expo-
sures include cleaning products. Clean-
ing products are associated with 270
(9.8%) of Michigan’s WRA patients.
There has been increased awareness
and interest in the past few years of
ingredients in cleaning products that
can cause new-onset asthma and aggra-
vate existing asthma. These products,
used both in the home and in all indus-

try sectors (services, manufacturing,
etc.) can contain disinfectants, often
in the form of quaternary amines,
which have been repeatedly shown to
cause asthma among workers who use
them.

The Michigan WRA Tracking Pro-
gram is working with other states to
identify these agents, provide case-
based evidence of the potential harm
these substances can cause, and offer
suggestions for alternative cleaning
agents with less potential for harm.

The Michigan WRA Tracking Pro-
gram has developed a brochure on the
hazards of cleaning agents. It is avail-
able at: www.oem.msu.edu, and can
be found under the Resources Sec-
tion.
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TABLE 5
Top Work Place Exposures Associated with

Confirmed WRA Patients: 1988-2008
Exposure Agent # %
Isocyanates 373 13.5
Metal Working Fluids 299 10.8 “There were 6 cases each w/exposure to:
Cleaning Solutions 270 9.8 Azadicarbonamide, Insecticides, Paper Dust,
Unknown (Mfg.) 21 7.6 Pickling Indredier
Unknown (Office) e 64
Exhaust/Smoke/Fumes 151 5.5
Welding Fumes 126 4.6 Solder Fume, Textile Lint.
Solvents 96 3.5
Paint Fumes 66 2.4
Epoxy 63 2.3 Eluids, Bose Hips, Sulfonate, Sulfur Dioxide.
Latex/Rubber 57 2.1 Trichloroethylene, X-Ray Developing Fluids.
Fo'rmaldehyde 2> 2.0 1here were 3 cases each W/exposure to:
Acids 50 1.8 Cagmium Solder, Colophony, Drywall Dust, Fire
Fungus 41 1.5 Extingilisher Powder. Hydraulic Ol Lime Dust,
Acrylates 38 1.4 Mold Release Spray, Natural Gas, Nickel,
Chlorine 39 1.4 Psyllium, 5and, Sewage, Sludge, Tar Fume.
Plastic Fumes 40 1.4 There were 2 cases each w/exposure (o
Cobalt 30 1.1 Acetates, Cellulose, Coal Dust, Concrete Sealer,
Fire 30 1.1 Copier Toner, Copper Oxide, Dimethyl Benzyl
Ammonia 23 0.8 Ammonium Chioride, Exercise, Fireproofing
Styrene 22 0.8 Chemicals, Gas and Oil Refinery Exposures,
\Wood Dust 23 0.8 Kerosene, Medications, Ozone, Pepper Gas,
Flour 20 0.7 Perchloroethylene, Phosgene, Polvester,
Animal Dander 19 0.7 Polyethylene, Polytrethane, Polyvinyl Butyratle,
Chemicals Used in Construction 21 0.8 . -
Cigarette Smoke 18 0.7 Ihere was | case each W/exposure o
Fragrances 17 0.6 1,3,Dichioro 2 Propanol, 1,3 Dichloro 5 5-
Glutaraldehyde 16 0.6 Dimethyl Hydrantoin, Ammonium Bifluoride,
Herbicide/Pesticide 17 0.6 Ammonium Chioride, Anesthesia, Behzoate
Chromium 14 0.5 Esters,’ Blood, Blue Print:?, Car V\{indovy Sealar?t,
Fiberglass 13 0.5 Ceramic POV\_/der, Cold _Alr, Cool_<_|ng Oil, Cyanide,

> Ethvlene Oxide, Explosion, Fertilizer, Flares,
Caustics 12 0.4 Flux, Glaze, Goitex, lodine, Isopropyl Alcohol,
Printing Inks 12 0.4 Methamphetamine Lab, Methanol, Mica,
Amines 12 0.4 Monoammonium Phosphate, Ninhydrin, Nylon-
Grain Dust 12 0.4 polvhexamethyiene Adipamide Odor Phenol
Cement Dust 10 04 Pigment Plating Chemicals, Platinum, Potassium
Cosmetology Chemicals 9 0.3 Aluminum Fluoride, Soda Ash, Soot, Stress,
Anhydrides 8 0.3 Swiriming Pool Shock. Taletm Powder
Asphalt 8 0.3 Tuberculosis Vaccine, White | ithium, World
Meat Wrapper's Asthma 7 0.3 Trade Center Exposure, Zinc Borate.
Plants/Organic Matter 8 0.3
Rust Inhibitor 10 0.4
Otherz 223 8.1

Total 2,765 100.3
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A personal or
family history of
allergies does not
predict who will
develop work-
related asthma.
One of the best
ways to monitor
workers for the
development of
WRA is through
medical
monitoring. A
sample protocol
is available at:
www.oem.msu.edu.
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Medical Results

SMOKING STATUS

Table 6 shows patients’ cigarette smok-
ing status. Twenty percent of patients
were smoking when their asthma devel-
oped. This is a lower percentage than the
state average (21.1%) and markedly
lower than that found in blue collar
working populations.

ALLERGIES AND ASTHMA

Forty-four percent of WRA patients had
a family history of allergies (Table 7).

Forty-eight percent of the asthma pa-
tients had a personal history of allergies

TABLE 6

Cigarette Smoking Status of 2,683
Confirmed WRA Patients: 1988-2008

Smoking Status

Tracking Work-Related Asthma in Michigan

or asthma (Table 8). Six hundred nine
(48%) of the 1,279 patients with a personal
history of allergies or asthma previously had
asthma.

SYMPTOMS

Two thousand two hundred sixty-three of
the patients with WRA had persistence of
their asthma symptoms (Table 9). Higher
percentages of those s#// exposed continued
to have breathing problems and take
asthma medicine compared to those o
longer excposed. Higher percentages of those 7o
longer exposed had improved breathing and
were taking less medicine.

Current Smoker Ex-Smoker Non-Smoker
# % # % # %
OA 206 21.0 384 39.1 393 40.0 Smoke-free
POA 158 154 431  42.0 436 425 workplaces
AA 83 227 104 284 179 489 contribute to
better
RADS 90 29.1 115 37.2 104 33.7 respiratory
All 537 20.0 1,034 385 1,112 41.4 health.
aMissing data on 82 patients.
The
percentage of TABLE 7 TABLE 8
Michigan Family History of Allergies Among Personal History of Allergies or
adult smokers 2,3952 Confirmed WRA Patients: Asthma Among 2,6852 Confirmed
has 1988-2008 WRA Patients: 1988-2008
decreased Family History of Allergies Personal History of Allergies
over time, Yes No Yes No
from a high of # % # % # % # %
AV (L OA 361 397 549  60.3 OA 370 37.8 608 622
1998, to a low POA 408 436 527 564  POA 442 432 580 568
of 21.1% in AA 183 612 116 388 AA 360 95.7 16 4.3
2007. RADS 97 38.6 154 61.4 RADS 107 346 202 65.4
All 1,049 43.8 1,346 56.2 All 1,279 47.6 1,406 52.4

aMissing data on 370 patients. aMissing data on 80 patients.
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Medical Results, continued...

OBJECTIVE MEDICAL TESTING
Few of the WRA patients had objective
pulmonary function testing performed
to determine the relationship of their
asthma to workplace exposures.

Respirators should be the
last line of protection
workers use when exposed
to asthma-causing agents.
Chemical substitution or
engineering controls with
ventilation and enclosure
are preferred methods of
protection.

Methacholine challenge 20%
Pre-post bronchoprovocation 54%
Specific antigen <1%

Peak flow monitoring 3%
Pre-post work-shift 3%

* & & o o

TABLE 9
Persistence of Symptoms and Medication Use in 2,536
Confirmed WRA Patients: 1988-2008
Breathing Problems Still Taking Asthma

Siill Still Present? Medications?
ti

Tracking Work-Related Asthma in Michigan

Yes Less Yes Less
Exposed?  Totq ¥ % ¥ % ¥ % ¥ %
Yes 734 708 96.5 222 30.2 631 86.0 134 18.3
No 1,802 1,555 86.3 868 48.2 1418 78.7 503 27.9
Total 2,5362 2,263 1,090 2,049 637
alnformation missing on 229 individuals.
TABLE 10

Status of Facilities Where Confirmed WRA Patients Were Exposed to
Allergens: 1988-2008

# Patients Companies
Inspection Status Represented # %
Inspected 1,133 7062 35.8
No Follow-up Planned 1,426 1,078 54.6
Scheduled for Inspection 16 15 0.8
Out of Business 66 58 2.9
No Longer Use Occupational Allergen 26 250 1.3
Sent Company Letter to Check Exposuresd 98 92 4.7
Total 2,765 1,974 100.1

2706 inspections were conducted in 600 different inspections.

bEight companies that no longer use the allergen were previously inspected.

<Represents 1,868 different facilities.

dThe company was sent information on how to address potential exposures including indoor air issues in
their workplace that may be causing respiratory health problems.

Page 11

Workplace Investigations

WORKERS’
COMPENSATION
About half of the WRA
patients applied for work-
ers’ compensation benefits;
about a third of those who
applied for benefits were
awarded compensation for
their breathing problems.

¢ Applied 49%

¢ Pending approval 49%
¢ Denied benefits 16%
¢ Received benefits 35%
INDUSTRIAL
HYGIENE

A total of 706 workplace
inspections have been con-
ducted since 1988 (Table
10); 106 of those facilities
had been inspected more
than once. Eleven inspec-
tions have been completed
since last yeat’s report.

Air sampling for allergens
was conducted during 501
inspections (Table 11); 24
(4.8%) of the 501 facilities
with 2 MIOSHA standard
for the allergen were above
the enforceable permissible
exposure limit.
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There are many
substances that
have no method
for air
monitoring and
that have not
been evaluated
for their asthma-
causing
potential.

Workers
exposed to
asthma-
causing agents
BELOW

permissible
limits can still
develop work-
related

2008 ANNUAL REPORT

TABLE 11

Air Monitoring Results from 706
Workplace Inspections: 1988-2008

Air Sampling — NIOSH Standard
Above NIOSH Standard
Below NIOSH Standard
No NIOSH Standard
Unknown (no report yet)

Did Not Sample for an Allergen

Did Not Sample
Total

Air Sampling — MIOSHA Standard
Above MIOSHA Standard
Below MIOSHA Standard
No MIOSHA Standard
Unknown (no report yet)

Did Not Sample for an Allergen
Did Not Sample
Total

aPercentages do not add to 100 due to rounding.

Tracking Work-Related Asthma in Michigan

# %
60 8.5
426 60.3
20 2.8
5 0.7
22 3.1
173 24.5
706  99.9:
# %
24 3.4
477 67.6
4 0.6

5 0.7
23 3.3
173 24.5
706  100.12

TABLE 12

AIR MONITORING

Table 12 shows the allergens
that were above the NIOSH
and/or MIOSHA limits. One
exposure was above the
MIOSHA PEL and NIOSH
REL for cobalt during an in-
spection that was conducted
this past year. The top three
allergens found to be above
the NIOSH REL were:

¢ Formaldehyde
¢ Styrene
¢ Metal Working Fluids

The top four allergens found
to be above the MIOSHA en-
forceable PEL were:

¢ Welding Fume

¢ Styrene

¢ Cobalt

¢ Glutaraldehyde

Allergens Above the MIOSHA Permissible Exposure Limit (PEL) and/or
NIOSH Recommended Exposure Limit (REL): Michigan 1988-2008

Asthma-Causing Agents
Formaldehyde

Styrene
Metal-Working Fluids
Glutaraldehyde

HDI

Cobalt

MDI

Wood Dust

Chromic Acid

Ethylene Oxide
Phthalic Anhydride
Starch

Welding Fume (Total Particulate)
Flour Dust

TOTAL

2Percentages do not add to 100 due to rounding.

Above NIOSH REL

#
25

—_—_m e, s NhwhNDMNPpMNUUIO

No REL
No REL

57

Above MIOSHA PEL

% # %
43.9 1 4.3
10.5 4 17.4

8.8 1 4.3

7.0 3 13.0
7.0 No PEL --
7.0 3 13.0
5.3 o -

3.5 2 8.7

1.8 1 4.3

1.8 0 -

1.8 1 4.3

1.8 0 -

-- 5 21.7

= 2 8.7

100.22 23 99.72
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Co-Whorker Interviews at Workplace Investigations

Co-workers were interviewed at 540 of the
706 inspections. They reported daily or
weekly breathing symptoms or new onset
asthma since beginning to work at 362 of the
540 (67%) companies. The average percent-
age of co-workers with symptoms in these
362 companies was 20.4%. All 1,377 co-
workers from the remaining 178 companies
reported no breathing symptoms. One thou-
sand five hundred nine of the 9,495 (15.9%)

co-workers interviewed had symptoms con-

sistent with work-related asthma (Table 13).

The MIOSHA Injury and Illness Logs
(Form 300) kept by employers listed 571
workers from 127 companies with asthma
or asthma-like symptoms. Only nine work-
ers identified in the interviews with daily or
weekly chest tightness, shortness of breath
or wheezing were also listed on the
MIOSHA Log. A total of 2,071 sympto-
matic workers were identified during the

e

Co-workers
who report
breathing prob-
lems are en-
couraged to
seek medical
care for their

Breathing Symptoms Among Co-Workers of the 2,765 Confirmed WRA Patients

Disease Status of the Index Patient

Symptoms ALL

# %
Daily or Weekly SOB,
Wheezing or Chest 1509 15.9
Tightness ’ '
Workers Interviewed 9,495
OSHA Log 571 18.0
# Companies
w/Employee on Log 127
# Companies Inspected 706
Total® 2,080

2Nine individuals were identified both on the co-worker questionnaire and the OSHA Log.

Work-Related Asthma Deaths

706 MIOSHA enforcement inspections. symptoms.
TABLE 13
OA POA AA RADS
# % # % # % # %

1,068 16.3 392 14.9 4 16.0 45 14.8
6,542 2,623 25 305

399 21.3 160 13.6 2 9.1 10 12.0

88 35 1 3

413 257 n 25
1,467 552 6 55

Fortunately, a very small percent (0.01-
0.02%) of asthma patients die from
asthma. Since 2003, we have identified
eight work-related asthma deaths.

Most recently, in 2008 a man in his 50s
died from WRA after working for three
months at a factory that made brakes
for airplanes and helicopters. He was a

machinist, performing grinding of
metal parts. He was exposed to metal-
working fluids. He had never been di-
agnosed with asthma prior to this job.
He went to the emergency department
and was subsequently hospitalized and
placed on a ventilator for one month
before he died. He died four months

after beginning to work at this factory.

Limiting asthma
management to
just the treatment
of symptoms is an
unacceptable way
to manage work-
related asthma.
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Michigan Workforce Exposed to Lsocyanates

Isocyanates are the most commonly reported cause of
WRA in Michigan. The United States Environmental
Protection Agency (EPA) requires reporting by facili-
ties that use any one of 650 different chemicals in
amounts greater than 10,000 pounds per year and are a
manufacturer, a mine or an electrical generator and
have at least 10 employees. Isocyanates are one of the
650 substances for which reporting is required. Que-
ries of reportable chemicals can be generated to iden-
tify state-level statistics.

We identified Michigan’s isocyanate-using companies
in the EPA Toxic Release Inventory (TRI) to estimate
the number of workers employed by manufacturers
that use isocyanates. This estimate under-counts non-

manufacturing exposed employees such as auto body
paint shop repairers since the EPA does not include
non-manufacturing establishments. Conversely, it over-
counts manufacturing employees since the total number
of employees at each facility that reported isocyanate use
are included, even though fewer of those workers would
have worked with or around isocyanates and therefore
have been potentially exposed to isocyanates.

The companies that reported the use of isocyanates in
calendar year 2007 (the most recent year available) can
be found in Table 14. The number of workers employed
in companies that use isocyanates, the total number of
workers in these counties, and the percentage of workers
where isocyanates are used is listed.

TABLE 14
Michigan Workers Employed in Manufacturing Facilities Where Isocyanates are Used, by County
# Workers % Workers
Employed? by Total # Potentially
Isocyanate-  Workers in the  Exposed to
County Using Facilities County® Isocyanates Company Names¢
GMP Industries
Allegan 275 51,115 0.5 Johnson Controls
Barry 1,100 28,202 3.9 Bradford White
Berrien 545 73,644 0.7 Anast
Tyler Refrigeration
Bostik
Calhoun 243 63,746 0.4 Cello-Foil Products
Comcast Urethane
Charlevoix 500 12,554 4.0 East Jordan Iron Works
Clare 300 11,549 2.6 Renosol Seating
Clinton 10 35,398 0.1 Innovative Polymer