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FISCAL NOTE

STATE OF ALASKA
2308 LEGISLATIVE SESSION

Identifier (file name):
Title

Fscal Note Nurber:
Bl \ersion:
0 Publish Dete:

CSHB200(UD)

HB200CS-DQLWD-WC-02-13-08 Dept. Affected: Labor and Workforce Development
Workers' Comp: Disease Presumption

Workers' Compensation
Workers' Compensation

RDU
Component

Representative Dahlslrom

Sponsor
House Finance

Component Number 314

Requester

Expenditures/Revenues

(Thousands of Dollars)

Note: Amounts do not include inflation unless otherwise noted below.

Appropriation
Required

OPERATING EXPENDITURES FY 2009

Personal Services

Travel

Contractual

Supplies

Equipment

Land & Structures

Grants & Claims

Miscellaneous .
TOTAL OPERATING

CAPITAL EXPENDITURES

CHANGE IN REVENUES ( )

FUND SOURCE

1002 Federal Receipts

1003 GF Match

1034 GF

1005 GF/Program Receipts

1037 GF/Mental Health

Other Interagency Receipts
TOTAL

Estimate of any current year (FYLJU8) cost:

POSITIONS
Full-time
Part-time
Temporary

ANALYSIS;  (Attach a separate page if nocossary)

FY 2009

Information

FY 2011 FY 2012 FY 2014

FY 2010 FY 2013

0.0
il

(Thousands of Dollars)

0.0 «

None

The broadly applicable presumptions included in the bill could result in numerous claims. The seriousness of lhe covered
conditions would involve large amounts of benefits, and those factors coupled with the broad scope of defenses (like

heredity and other life exposures) could lead to extensive, complicated hearings.

*Tho costs of this proposed legislation cannot be determined in advance as there are no comparable Workers'
Compensation Act provisions at present. Increased costs, if any, would consist of additional personnel needed to resolve

disputed claims for benefits based upon the new presumptions.

Paul Lisnnkie, Director
Workers' Compensation

Click Bishop. Commissioner

Prepared by:
Division
Approved by:

dicvmiu/fo.'C: oiuj)

Departrrent of Labor and Wbiktorco Dovoloponl

Phono 465-6059
Date/Time 2/13/08 7:39 AM

Ontu 2/13/08
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FISCAL NOTE

STATE OF ALASKA Fiscal Note Nurer:

2008 LEGISLATIVE SESSION Bil Version:
() Publish Dete:

CSHB 200(JUD)

Identifier (file name): HB200CS(JUD)-DOA-RM-12-04-07 Dept. Affected™ Administration
Title An Act relating lo presumption of coverage for w/o claims RDU Risk Management

for certain occupations Component Risk Management
Sponsor Representative Dahistrom el al,
Requester

Expenditures/Revenues (Thousands of Dollars)
Note: Amounts do not include inflation unless otherwise noted below.
Appropriation
Required Information
OPERATING EXPENDITURES FY 2009 FY 2009 FY 2010 FY2011 FY 2012 FY 2013

Personal Services
Travel
Contractual
Supplies
Equipment

Land & Structures
Grants & Claims

Miscellaneous .
TOTAL OPERATING ° 0.0

Component Number 71

FY 2014

ftft ft » & o * i

CAPITAL EXPENDITURES

CHANGE IN REVENUES ( IHE

FUND SOURCE
1002 Federal Receipts
1003 GF Match

1004 GF

1005 GF/Program Receipts
1037 GF/Mental Health

Other Interagency Receipts
TOTAL it 0.0 tft ftft i t ftt

(Thousands of Dollars)

Estimate of any current year (FY2008) cost:

POSITIONS
Full-timo
Part-timo
Temporary

ANALYSIS:

Risk Management RM? wil bpa??lanually impacted by the changes in this legislation.

RM administers tho self insurance program providing workers' compensation protection for all state employees, including
liness claims filed by occupations affected by this legislation.

The self insured worker's compensation claims will realize increased litigation and benefit costs. As the number of

reported expcsuros will vary by year, it is difficult to present accurate projections.
Future Risk Management's workers' compensation assessments lo those agencies with employee occupations affected
by this new p ‘sumption of coverage will increase to reflect actual costs incurred as premiums charged each agency are

developed from actual claims exponsos incurred.

Phono 465-5723

Prepared by: J. Brad Thompson, Director
Dnto/Timu 12/4/07 12 00 AM

Division Risk Management
Approved by. - Kevin Brooks, Deputy Commissioner Palo 12/4/2007
Department ot Administration —
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AMEND INENT \

OFFERED IN THE HOUSE
TO: CSHB 200(JUD)

Page 1, line 2:
Delete "occupations”

Insert "fire fighters"

Page 1, line 6:
Delete "certain occupations™

Insert "fire fighters"

Page 1, line 7:

Delete "and (e)"

Page 1, line 8:
Delete "and (c)"

Page 2, line 20, following "served":

Insert "in the state for"

Page 2, line 23, following the first occurrence of "fighter":

Delete"or during employment as a fire fighter"

Page 2, line 24:

Delete "and"

mSo/

25-LS0748\M.4
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31

Page 2, following line 24:

Insert a new subparagraph to read:

"(B) was given an annual medical exam during each of the first

seven years of employment that did not show evidence of the disease; and"

Reletter the following subparagraph accordingly.

Page 2. line 30, through page 3, line 20:

Delete all material.

Reletter the following subsections accordingly.

Page 3, line 21:
Delete "As it applies to a fire fighter, the"

Insert "The"

Page 3, line 28:
Delete "(g)(2)"
Insert "(e)(2)"

Page 3, line 29, through page 4, line 4:

Delete all material.

Relettcr the following subsections accordingly.

Page 4, line 6:
Delete "and (c)(1)- (2)"

Page 4, line 9:
Delete "(e)"

Insert "(d)"

25-1.50748\M.4
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REPRESENTATIVE NANCY DAIILSTROM
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Represcntarive_Nancy Dahlstrom@lcgis.statc.ak.us

Sponsor Statement
House Bill 200, “W orker’s Comp: Disease Presumption”

House Bill 200, "An Act relating to the presumption of coverage for a workers'
compensation claim for disability as a result of certain diseases for certain occupations,”
establishes a presumption in the Worker’s Compensation program for professional and
volunteer firefighters who have had a qualifying medical exam and have been on the job

at least seven years.

It grants benefits to firefighters stricken with certain types of cancer and heart disease due
to their exposure to toxic chemicals, and high levels of carbon monoxide. Silent killers
like asbestos and benzene can appear after they leave the job. The requirements of this
bill are that the claims must be made within five years after the last day of employment.

In addition to firefighters, first responders deserve protection for the health and safely
risks they live with in order to keep us safe. HB 200 also includes a presumption that
compensation for certain disabilities resulting from blood born pathogens be covered.

Arguments have been made tliat this coverage would be exorbitantly expensive; however
this has not been the case in other states. Over 35 states have implemented some form of
presumptive coverage for fire figiiters and first responders to date. The state of

W ashington just passed legislation expanding the diseases covered under their

presumpfm.

Firefighters and first responders take greatrisks every day to protect our lives and the
lives of our loved ones. They are regularly exposed to dangerous elements such as
carcinogenic substances, carbon monoxide and contaminated blood that can lead lo

chronic and debilitating illnesses later in their life.

A great deal of thought has been put into this legislation in order lo create defined
parameters of who qualifies for these benefits. 1ask for the committee’s favorable
consideration for House Bill 200.


mailto:Represcntarivc_Nancy_Dahlstrom@lcgis.statc.ak.us

}\-j Second Street, Suite 200 Juneau, AK yyOol
907586.32*2 1i;07.]635,)80 foil Free in AK 1800.337.3682  wu\v,;inilji,i;>rj>

February 14, 2008

The Honorable Kevin Meyer, Chair, and
Members of the House Finance Committee
Alaska State Capitol

Juneau, Alaska 99801

RE: Oppose HB200
Dear Representative Meyer and committee members:

The Alaska Municipal League Joint Insurance Association (AMLJIA) opposes HB200.

The AMLIJIA is a joint insurance arrangement organized under AS 21.76. With approximately
158 member municipalities and school districts pooling for workers' compensation coverage,
these local government entities bear the single largest exposure to changes in workers'
compensation law as itapplies to employees such as firefighters, EMTs, and police.

HB200 creates a presumption of workers' compensation coverage for firefighters for
cardio/respiratory problems, as well as a variety of cancers for firefighters with seven or more
years of service. All of these are chronic diseases that often have genetic and lifestyle choices

as their cause.

HB200 further adds a presumption of workers' compensation coverage for several contagious
diseases for these same employees whether or not their jobs include contact with bodily fluids.

The presumptions are unnecessary and potentially very costly. Present fire fighting technology
and procedures call for use of personal protective equipment such as respirators and breathing
dams. When following best practices and department procedures, the risk of contracting
illnesses such as those listed in the bill is greatly reduced.

Currently, ifa firefighter contracts a respiratory or heart disease and claims that it is work-
related, itis up to the employer to demonstrate that it Is not. These claims are covered by
workers' compensation already. By creating a strict presumption, tho claim will most often oe
covered by the workers' comp, system, even when itis not work -related.

The communicable disease provisions are also problematic. When EMTSs, firefighters and
others properly use personal protective equipment, the incidence rate of bloodborno diseases
should bo lower than the general population, not higher. In addition, exposures to blood nnd
noedlesticks aro events that are generally indentifiablo. There should bo no doubt as to what
day a firefighter gave rnouth-to-mouth resuscitation to a victim or an EMT Is accidentally stuck
by a syringe. Therefore, the present system covers the work-related events just fine. Providing
a presumption is unnecessary nnd would provide workers' compensation coverage to pooplo
who contract hopatitis, TB, HIV, AIDS or meningitis through more conventional means such as
poor hygiene, unprotected sox, or oven a dirty needle at a tattoo parlor.

PRGTFCT
AwMtiroCilir ALASKA MUNICII’Al M-ACiUl:

a ,.



House Finance, CSHB200 Page 2

The National Council on Compensation Insurance (NCCI) promulgates the starting rates for all
carriers and pools in Alaska. The NCCI estimates the cost to municipalities for the affected job
classes to increase 15 to 30 percent, based on the presumptions in the bill. Worse yet, the hill
is retroactive in nature, providing coverage for claims “even if the exposure leading to the
occupational disease occurred before the effective date of this Act." These claims were never
contemplated in the calculation of rates in the past and would be unfunded

Cancer is a terrible disease that has likely affected your life. Statistics from the American
Cancer Society predict that half of American men and one-third of women will be diagnosed with

cancer in their lifetime. Clearly, we are not all fire fighters.

I, the past month, I've noted a study that shows that night workers have a greater risk of cancer
than the general population. As a result, the International Agency for Research on Cancer will
add overnight shift work as a probable carcinogen. Sales workers also have an association with
increased bladder cancer. In fact, studies have found higher bladder cancer rates among
people in various occupations, including hairdressers, textile workers, truck drivers and workers
in the rubber, leather and chemical industries. It's thought that long-term chemical exposures

are to blame.

There is no more expensive way to pay for an injury or illness that our current workers’
compensation system. Health programs are able to control medical costs through negotiated
agreements with health care providers. Workers' compensation can not. Itis interesting to note
that both workers' compensation and the health benefits are generally provided by the

employer, at least with respect to the career firefighter.

As you likely know, Alaska's workers’compensation rates are the highest in the nation. This
continued crisis in workers' compensation costs contributes to the struggles of some local
governments and businesses keeping their doors open. Now is the time to fix our workers'
comp, problem, not make itworse by expanding benefits. Please consider the negative
financial impacts this legislation would have on the State's political subdivisions.

Make no mistake; Alaska's local governments appreciate our firo fighter , EMTs and police

officers, This is not about appreciation. This is about unreasonably increasing the costs to the
local taxpayers for diseases tliat touch all of our lives. While opposing this bill may be politically

unpopular, itis financially responsible.

Thank you.

Kevin Smith
Executive Diroctor

[lousu Fin 20011 eta:
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Same

Same

Same

Same

On1l; seven cancer types,
did n«tinclude prostate
cancer.

Same

Must serve ten years to
qualify for presumption.
Same

Same

Five types of contagious

disease only, no open-
ended Labor Secretary
determination process.

Prepared by Alaska Department of Labor &Workforce Development

SB 117/HB 200 A
Pg. 1, In. 6-9: Presumption of occupational disease or infection applies to:
fire fighters for disease classes 1-4; fire fighters, peace officers, and emergency
medical/rescue personnel for disease class 4. Pg. 4, In. 3-5: New presumption
applies to claims for benefits made after bill’s effective dale even if all
exposures supporting claim occurred before bill’s effective date.
Pg. 1,-In. 6-9: Prcsumplion rebuttable by a preponderance of evidence ofa
cause including tobacco use, physical fitness/weight, lifestyle, heredity, and
exposure in other employment or non-employment activities.
Pg. 1, In. 13- Pg. L, In. 2: Fire fighter presumption disease class 1:
“respiratory disease.”
Pg. 2, In. 3-4: Fire fighter presumption disease class 2: “cardiovascular
events” experienced “within 72 hours after exposure to smoke, fumes, or
toxic substances.”
Pg. 2, In. 5-13: Fire fighter presumption disease class 3: cancer - eight types;
“prostate, kidney, ureter, bladder, non-Hodgkin’s lymphoma, leukemia,
malignant melanoma, primary brain cancer.”
Pg. 2, In. 14-17: Fire fighter presumption for disease classes 1-3 continues
up to five years after end of employment. (Three months for each year of

service.)

Pg. 2, In. 18-20: Fire fighter must serve seven years to qualify for
presumption for disease classes 1-3.

Pg. 2, In. 21-24: Fire fighter must have “qualifying medical examination,”
either “upon becoming a fire fighter or during employment,” that “did not
show evidence of the disease” to qualify for presumption for disease classes 1-
j

Pg. 2, In. 25-29: To qualify for presumption of disease class 3 (cancers), fire
fighter must “demonstrate” exposure during employment to a “known
carcinogen” “associated” with a disabling cancer as defined by the

International Agency for Research on Cancer or the National Toxicology
Program.

Pg. 2, In 30- Pg. 3, In5: Presumption of occupational disease or infection
applies to fire fighters, peace officers, and emergency medical/rcscue personnel
for disease class 4 - “contagious diseases.” Diseases covered arc HIV, AIDS,
all types of hepatitis, meningococcal meningitis, mycobacterium tuberculosis,
and “any uncommon infectious disease” the U.S. Labor Secretary determines
contraction is related to the hazards of "fire protection activities."

April 6, 2007

W ashington RCW 51.32rj"5

RCW 51.32.185 (1); Presumption tor
fire fighters only.

RCW 51.32.185 (1); Same.

RCW 51.32.185 (I)(a); Same.

RCW 51.32.185 (1»); “heart
problems” rather than “cardiovascular

events.”

RCW 51.32.185 (i)(c) and (3): Only
seven cancer types, does not include
prostate cancer.

RCW 51.32.185 (2); Same.

RCW 51.32.185 (3); Mustserve ten
years to qualify for presumption.
RCW 51.32.185 (3); “qualifying
medical examination” only “upon
becoming a fire fighter.”

No requirement.

RCW 51.32.185 (4); Fire fighters
only, five types of contagious disease
only, no open-ended Labor Secretary

page 1



H B 3IW hLegis.) SB 117/HB 200 w Washington RCW 51.32785
Pg. 3, In. 16-20: Must undergo “qualifying medical examination” that “did RCW 51.32.185 (4); No examination

Same
not show evidence of the disease” to qualify for presumption for disease class  requirement.
4,
Same Pg. 3, In. 21-23: Fire lighter presumption for disease classes 1 -2 RCW 51.32.185 (5); Fire tighter
(respiratory, cardiovascular event) inapplicable if there is a history of presumption for “heart or lung
“tobacco product use.” condition”inapplicable if there is
regular use or a history of “tobacco
product use.”
Same Pg. 3, In. 24 - 27: By regulation DOL&WD must establish; a) type and extent No requirement.

of “qualifying medical examination” needed for presumption to apply; b)
disqualifying tobacco product use based upon “existing medical research.”

Prepartéby Alaska Department of Labor & Workforce Development April 6,2007 Page 2

O



FAQ -Presumptive Disability Legislation

Who is covered by (his bill?
CERTAIN SPECIFIC CANCERS - Fire Fighters
RESPIRATORY AND CARDIOVASCULAR DISEASE - Fire Fighters
CERTAIN INFECTIOUS DISEASES - Fire Fighters, Pence Officers, Emergency

Medical arid Rescue Personnel.

Do all fire fighters automatically receive presumption coverage for cancer,

respiratory and cardiovascular disease?
No. Fire fighters must have qualified as State of Alaska Fire Fighter I, served for

seven years, and have taken a qualifying physical examination

Are paid fire fighters and volunteer firefighters treated equally?
Yes.

Do fire fighters receive a presumption ofjob related disability for all forms of

cancer?
No. Fire Fighters are covered for specific cancers that have been scientifically

shown to have a higher incident rate among fire fighters. Cancers specifically
listed in the bill arc:

Primary Drain Cancer Malignant Melanoma
Leukemia Non-Hodgkin’s Lymphoma
Bladder Cancer Ureter Cancer

Kidney Cancer Prostrate Cancer

Who is included in ‘Emergency Medical and Rescue Personnel’?
“ Trauma technician, emergency medical technician, rescuer, or mobile intensive

care paramedic who is u paid employee of a first responder service, a rescue
service, an ambulance service, or a fire department that provides emergency
medical or rescue services as part of its duties” (ererllnlrg

Are volunteer EMS providers covered?
No.

Do peace officers nnd EMS responders receive respiratory and cardiovascular
disease, and cancer presumption?
No.

Are employers/departments required to provide qualifying physical examinations?
No.

May an employee obtain an independent qualifying medical examination if their
employer / department does not provide a qualifying medical exam?
Yes.



Do fire fighters, peace officers or EMS providers that do not meet the presumptive
disability eligibility requirements receive workers’ compensation coverage?
Yes, however there is no presumption that one of the listed cancers or diseases
listed in the bill isjob related. It is up to the stricken person to prove that the
disease is a direct result to an on thejob exposure.

W hat evidence may the employer use to challenge a claim for presumptive coverage
of a listed cancer or lung / heart disease?

The bill specifically states:
“The evidence may include the use of tobacco product, physical fitness

and weight, lifestyle, hereditary factors, and exposure from other
employment or nonemployment activities.”

What is the burden of proofrequired to rebut a claim of presumptive disability?
Preponderance of evidence.

[low long does cancer coverage extend beyond termination of service?
Three months for each year of requisite service up to 60 months.

Docs the infectious disease coverage extend beyond termination of service?
No.

W hat are the requirements to certify as a State of Alaska Eire Fighter 1?
Complete a 120 hour Alaska Fire Fighter I course und pass a written and practical

exam.

Do volunteer fire fighters in Alaska presently have workers’ compensation

insurance coverage?
Yes, volunteer fire fighters have workers’ compensation coverage while performing

duties as a fire fighter with their department.

How many firefighters would he covered when this Act becomes law?
It is estimated there are 600 iully compensated lire fiuhtcrs in Alaska. Of this about
400 have completed the requisite 7 years ofservice. In the volunteer ranks it is
estimated there are 2000 that have completed Fire Fighter I training, of this about

300 have completed the requisite 7 years of service. (FQEH EST"\/ATE)
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Review of (lie Epidemiologic Studies for the Association between Firefighters and Selected Cancers;
Multiple Myeloma, Stomach, Prostate, Testicular, Intestinal - Colon and Rectal Cancers.

Summary:

In 2002, inclusion of different cancers for presumption for fire lighters relied on evidence from at least three
independent studies reporting statistically significant increased risk for firefighters of >1.5 times that of the
reference population. The current review considers all relevant studies where cancer risk was assessed and also

considers the relationship between science and public policy. It is noted that public health policy traditionally
has not waited for definitive science when there is a reasonable chance that the consequences of inaction would
lead to serious harm. This document summarizes what is known from epidemiological studies to dale in order

to inform public policy makers.

Introduction:

Washington State is one of many states with firefighter presumption laws, hi 1987, presumption was granted for
firefighters for respiratory disease (RCW 51.32.1S5). In 2001, with the introduction of an expanded firefighter
presumption statute to include all cancers, the primary review of the peer-reviewed literature for cancer

presumption was based on the combination of the following three criteria:
There was a statistically significant increased association between firefighting and cancer,

» The association demonstrated that firefighters had twice the risk of the comparison population, and
« The findings were consistent across at least three independent studies.

In 2002, the cancers where the strength of the association was suspected of being 1.5 - 2.0 times more common
in firefighters relative to the referent population were included in legislation. Cancers included into RCW
51.32.185 were primary brain cancer, leukemia, non-Hodgkins lymphoma, kidney, ureter, bladder, and

melanoma.

In 2007, the legislature is considering (1833/5741) expanding the presumption to include stomach cancer,
intestinal cancer (colon/rcctal), prostate cancer, testicular cancer and multiple myeloma.

This again reviews the association between firelighters and selected cancers. This review docs not consider (lie
biologic plausibility ofexposure and disease. Information on research studies demonstrating the strength ofan
association is presented. The available information on exposure response relationships is presented. Often
information on an cxposure-rcsponse trend is either missing or the number of cancers in the study is insufficient
to provide such information. We reviewed studies available in the peer-reviewed literature. A comprehensive
list ofresearch studies is available in JxMastcrs (2006) and in the reference section.

Review of Research Studies:

The following charts represent a summary ofepidemiologic studies published in the peer-reviewed literature
regarding firefighters and selected cancers in 11l 1833 and SH 5741 -multiple myeloma, stomach, prostate,

testicular, and intestinal - colon and reclal - cancers.

For the charts presented, the estimate of the increased or decreased risk to firelighters is at the top ofeach
column of the histogram (the point estimate). The 95% confidence interval from (bat estimate is represented by
the lines. In order to lie considered a statistically significant result the lower confidence interval should not cross

10.

There are several types ofstudies and common abbreviations used. Each is expressed such that a point estimate
of 1.0 represents the observed value in the firefighter population being what is expected from estimates from the

referent population.



SMR = Standardized Mortality Ratio OR = Odds Ratio
SIR = Standardized Incidence Ratio PMR = Proportionate Mortality Ratio

Generally, the study designs associated with deriving an SMR or SIR are more robust studies, whereas studies
that determine an OR or a PMR are less robust. Some cancers are rare or do not result in mortality (i.e. testicular
cancer) and study design arc oltcn guided by such - therefore in these cases SIR studies are more appropriate to

review for association.

The annual number of cases can be estimated using the Washington State Cancer Registry data (Table A). The
number of cases expected per year depends on the estimate of the increased risk for cancer in firefighters.

Table A: Estimated Number of Cancer Cases. Estimated Incidence Rate per 100,000 WA residents
aged 30-64 year olds based on 1999-2003 annual average incidence rates from the
Washington State Cancer Registry (http://lwww3.doh.wa.govA/VSCR/ASP/WSCRQryAS.asp)

Cancer Expected Rato per  Population #Annual Annual # for FF
Type Sex 100,000 Residents atrisk*  Cancer Cases* if 1.5 times risk
Colorectal Male 38.8 4150 1.610 2.415
Female 28.7 219 0.053 0.094
Stomach  Male 6.2 4150 0.257 0.386
Female 2.9 219 0.006 0.010
Multiple
Male 4.8 4150 0.199 0.299
Female 2.8 219 0.006 0.009
Prostate  Male 1133 4150 4,702 7.053
Testicular Male 9J 0.378 0.566

* Estimates that there are -7,000 Firelighters in WA State of which only -62.4% meet 10 years eli%ibility;
Assumes ratio of 95% male / 5% female firefighters. Total at risk = 4369 firefighters (4150 men; 21
women); Assumes almost all firefighters retire by age 60. o 3

This estimate is for illustration purposes only and does not include existing cases of the specific cancer


http://www3.doh.wa.govA/VSCR/ASP/WSCRQryAS.asp

Results: Individual Cancers

Purple shading are cohort studies (SMR, SIR, RR); Yellow shading arc ease control studies; Green shading arc studies reporting
proportionate mortality ratios (PMR).

Results of an association between firefighting and multiple myeloma arc inconsistent across studies.1

Statistically significant increased risk o f multiple myeloma is present in the study by Bumett (PMR 1.18); the
study by Baris approached statistical significance with an SMR estimate of 1.68 (0.90-3.11).

Dubrow and Wegman (1983) reported a statistically significant ‘aggregate observed-expected ratio’ 0!'2.04, The
data was part o fa survey of>200 occupational categories to explore occupational cancers,

Hcycret al. (1992) reported an SMR 012.25 (0.47-6.60) for ‘Other lymphatic/hematopoctic cancers’. Two of the
three cancers were identified as multiple myeloma with both eases occurring in the population of firefighters with
>30 years ofservice SMR 9.89 (1.2-35.71).

A recent study by McMasters (2006) reported a summary risk estimate from several published studies - this study
uses a methodology which was not used by WA State to determine if cancers were associated with firefighting.
This analysis reports the followingZ risk estimates for multiple myeloma:

0 MetaSMR-1.69(1.08-2.51)
0 MetaSIR - 1.42(1.04-1.89)
0 Meta Summary- 1.53 (1.21 - 1.94)

Risk factors reported by the National Cancer Institute for multiple myeloma include increasing age, race and
history of related medical disorders. Other than age, these factors arc not controlled in the research studies and are
only relevant if the risk factor is either more or less present in firefighters compared to the referent population.
All studies are potentially limited by one or more of the following: small size of the study population, the small
number of cases, potential misclassification ofoccupation at the time of death, the control of the presence or
absence of other cancer risk factors, limitations of the exposure measures to general occupation, the general health
status of firefighters compared to the referent population éi.e. ihe healthy worker effect and the inclusion of non-
employed individuals in die referent group, and other study design limitations.

The Washington State Occupational Mortality Database, at hiLT."Aww | dph.y.aurn <X éAIt ?K [for all
Washington State deaths from 1950-1999 reports a 'MR 0f0.95 for male firefighters and multiple myeloma. The
result did not meet statistical significance. No data is available for female firefighters.

1The upper confidence interval for Demers et nl; 1993 wes truncated to allow readability of the graph. OR 19 (95%d 05 - 94)

3



Multiple Myeloma and Evidence for a Dosc-Respcwsc Trend: '
The evidence for an exposure - response trend is presented below. Generally, studies arc controlled for age of the
firefighter and referent population. Age is a confounder in multiple myeloma studies and is generally controlled for in the

analysis phase.

Table B: Multiple Myeloma and Measures of Exposure-Responso Relationship

Duration of Employment

Baris; 2001
Cases
SMR

Demers; 1993
Cases
OR

Date of Hire
Baris; 2001
Casc3
SMR

Number of Runs
Baris; 2001
Cases
SMR

<9years
1
0.73(0.10-5.17)

<10 years
1
0.9 (0.00 - 22.3)

<1935
4
2.06 (0.77 - 5.49)

Low (<3,323 runs)
1
0.57 (0.88 - 4.06)

Ane of Occurrence

Burnett; 1994

Cases
PMR

Under Ape 65
11
1.36 (0.68-2.43)

10-19 years
3
1.50 (0.48-4.66)

10 +years
4
2.9 (0.4-21.6)

1935-1944
3
1.43 (0.46-4.42)

Medium
3
2.69 (0.87-8.35)

> 20 years
6
2.31 (1.04-5.16)

>1944
3
1.56 (0.50-4.84)

High (> 5,099 runs)
2
1.73 (0.43-6.90)



Stomach Cancer Risk for Firefighters
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Puiple shading are cohort studies (SMR, SIR, RR); Yellow shading arc case control studies; Green shading arc studies reporting
proportionate mortality ratios (PMR).

* Results of an association between firefighting and stomach cancer are inconsistent across studies.2

Tomling (1994) reported a statistically significant increased incidence of stomach cancer in firefighters with a

SIRof1.92 (1.14-3.04).

* A recent study by McMastcrs (2006) reported a summary risk estimate from several published studies - this study
uses a methodology which was not used by WA State to determine if cancers were associated with firefighting.
This analysis reports the following risk estimates for stomach cancer:

0 Meta SMR-0.92 (0.73-1.16)

0 MetaSIR - 1.58(1.12-2.16)

0 MetaRR-121(0.80 - 1.81)

0 Meta Summary- 122 (104 - 144)

* Risk factors reported by the National Cancer Institute for stomach cancer include increasing age, %ender, race,
diet, smoking, family history', and hclicobactcr pylori. Other than a%e, these factors are not contiollcd in the
research studies and are only relevant if the factor is cither more or less present in firefighters compared to the
referent population.

* All studies are potentially limited by one or more of the following: small size ofthe study population, the small
number of cases, potential misclussification of occupation at the time of death, the control ofthe presence or
absence o fother cancer risk factors, limitations of the exposure measures to general occupation, the general health
status of firefighters compared to the referent population (i.e. the healthy worker elfcct and the inclusion of non-
cinploycd individuals in the refeicnt group, the presence or absence of stomach cancer risk factors diet,
nationality or others), and other study design limitations.

+ The Washington State Occupational Mortality l)atabasc, at latp*Avww.t doli.wa.i»nv'r iCCM{WTi. for all
Washington State deaths from 1950-1999 reports a PMR 0f0.98 for male firefighters and stomach cancer. Ihe
result did not meet statistical significance. No data is available for female firelighters.

I The upper confidence Interval for Grimes et nl; 1990 wes truncated to allow readability of the graph. PIVR 117 (95%('1 0.17  XJ)
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Stomach Cancer and Evidence for an ExDO.siirc-Rtsnoii.se Trend:
The evidence for an exposure - response trend is presented below. Generally, studies are controlled for age of

the firefighter and referent population. Age and gender arc confoundcrs in stomach cancer studies and is
generally controlled for in the analysis phase. Smoking is an uncontrolled confounder in diese analyses.

Table C: Stomach Cancer and Measures of an Exposure-Rcsponse Relationship

Duration of Employment

Baris; 2001 <9 years 10 -19 years > 20 years
Cases 4 14 6
SMR 0.55 (0.21 - 1.48) 1.39 (0.83-2.35) 0.65(0.29- 1.44)

Beaumont; 1991 3 -9years 10 -19 years 20 - 29 years 30 +years
Cases 2 2 8 1
RR 1.56 1.15 1.03 167

Demers; 1994 <10 years 10-19 years 20 -29 years 30 +years
Cases 2 1 4 1
SIR 3.0(0.4-11) 1.2 (0.0-6.9) 11 (03-2.9) 14 (00-8.1)

Tornling; 1994 <20 years 20 - 30 years >30 years
Cases 1 5 12
SIR 1.02 (0 1-566) 1.18 (0.38-2.75) 2.86 (1.49 -5.05)

Date of Hire

Baris; 2001 <1935 1935 -1944 >1944
Cases 17 4 3
SMR 1.19(0.74-1.92) 0.60 (0.22-1.59)  0.54 (0.18- 1.67)

Number of Runs

Baris; 2001 Low (<3,323 runs) Medium High (>5,099 runs)
Cases 4 1 2
SMR 0.66 (0.25-1.75)  0.31 (0.05-2 22)  0.66(0.16-2 63)
Fires
Tomling; 1994 <800 800-1000 >1000
Cases 2 4 12
SIR 1.04 (0 12- 3.76)  1.37(0.37-352)  2.64 (1.36 -4.61)

Time since First Employment

Beaumont; 1991 3-19 years 20 - 29 years 30 -39 years
Cases 2 1 5
RR 131 0.26 091

Demers; 1994 <20 years 20 - 29 years 30 +years
Cases 0 2 6
SIR 00(0 0-15.7) 23(03-83) 1.3 (0.5-2.0)

Tornling; 1994 <30 years 30 40 years 40 +years
Cases 5 12 1
SIR 4.81 (1.55- 11.22) 6.06 (3.13-10.59) 0 10(0 0-0.88)



Purple shading arc cohort studies (SMR, SIR, RR); Yellow shading arc ease control studies; Green shading arc studies reporting
proporiionntc mortality ratios (PMR).

* Results of an association between firefighting and prostate cancer are inconsistent across studies.3

« A statistically significant increased risk of prostate cancer was observed in one cohort study with ac a of 14 x of
the population referent risk (Demers; 1994), One PMR study by Grimes in Honolulu firefighters « icatcd an
increased risk of 3.7 times of the referent population. The odds ratio in a ease control stt by Ma (1998) was
statistically significant and suggested a 20% increased risk of firefighters for prostate cancer.

* Heaumont 11991) reported a statistically significant decreased prostate cancer risk - SIR 0 38 (0.16 - 0.75).

* A recent study by McMastcrs (2006) reported asummary risk estimate from several published studies - this study
uses a methodology which was not used by WA State to determine if cancers were associated with firefighting.
This analysis reports the following risk estimates for prostate cancer:

0 MetaSMR - I.M (0.93- 1.39)

0 MetaSIR -1.29(1.09- 1.51)

0 Meta RR -0.78(0.13 -4.82)

0 Meta Summary - 1.28 (1.15- 1.43)

* Risk factors reported br the National Cancer Institute lor prostate cancer include increasing a?e. race, and diet.
Other than age, these Tactors are not controlled in the research studies and are only relevant it the factor is either
more or less present in firefighters compared to the referent population.

+ All studies are potentially limited by one or more of the following: small silc of the study poFuIation, the small
number of eases, potential misclassification of occupation at the time o f death, the control ot the presence or
absence o f other cancer risk factors, limitations of the exposure measures to general occupation, the general health
status of firefighters compared to the referent population (i.e. the healthy worker effect and the inclusion of non*
employed individuals in the referent group), and other study design limitations. Age is a strong predictor of
prostate cancer. Most firefighter studies compare the prostate cancer incidcnce/inoitn!:t> to a referent population
incidence/mortality in a comparable age group.

* |lie Washington State Occupational Mortality Database, at littp" Y yw! d.ili wa cm iift \41 *Kt . for all
Washington State deaths from 1950*1999 reports a I'MR of 1.09 lor male firefighters and prostate cancer, i he

result did not meet statistical significance.

Iie upper confidence interval for Grimes et al; 1990 wes truncated to allowreadability of the graph OK 3.7 (95%( | 1 71*80.)
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Prostate Cancer and Evidence for an ICxnosurc-Rcsnon.se Trend:
The evidence for an exposure - response trend is presented below. Generally, studies arc controlled for age of
the firefighter and referent population. Age is a confounder in prostate cancer studies and is generally controlled

for in the analysis phase. Race, diet and ethnicity are uncontrolled confoundcrs in these analyses.
Table D: Prostate Cancer and Measures of Exposurc-Rcsponsc Relationship

Duration of Employment

Baris; 2001 <9years 10 -19 years >20 years
Casos 15 5 1
SMR 2.36 (1.42 -3.91) 0.47(0.19-1.12) 0.72 (0.40-1.31)

Aronson; 1994 <15 years 15-29 30 +years

9

Cases 1

SMR 161 (0.04 -0.99) 243 (0.79 - 6 bb) 0.97 (0.44- 1.84)
Bates; 2001 <10 years 11 -20 years >20 years
Cases 3 1 1
SIR 1.46 (0.3 -4.3) 06(0 0-3.3) 029 (0.00- 1.6)
Demers; 1994 <10 years 10 =19 years 20 - 29 years 30 +years
Cases 3 2 14 11
SMR 242(0.5-7.1) 1.12(0.1 -4.1) 123(0.7-21) 136 (07-2.4)
Date of Hire
Baris; 2001 <1935 1935-194-1 > 1944
Cases 12 14 5
SMR 0.75(0 43- 1.33) 1.26 (0 81 -2.30) 083(0.34- 1.98)
Number of Runs
Baris; 2001 Low (<3.323 runs)  Medium High (> 5,099 runs)
Cases 10 3 6
SMR 1.33(0.72-2.48) 065(0.21 -2 03) 1.42 (0.64 - 3.16)
TImo since Pirsl Employment
Guldottl; 1993 <20 years 20 - 29 years 30 - 39 years 40 -49 years 50 +years
Cases 0 1 2 7 3
SMR XX 2.59 165 12 t 45
Aronson; 1994 <20 years 20 =29 years 30 +years
Cases 0 2 14
SMR 00(00- 1604) 244(03-881) 127 (06E -2 13)
Domont; 1994 <20years 20 -29 years 30 eyears
Cases 0 0 14
SMR 00(00-2G6) 00(0.0-3 1)) 1.42(1.0-2.0)

Atie of Occurrence

Demers; 1994 18-39 year™* old

40 * 64 years old

> 65 years old

Cases 4 26

SMR 00 (0~ 170 006(02-22) 1.46 (1.0 -2.1)
Aronson; 1994 <00 years >60 years

Cases 14

SMR 153 (0 19-5 52) 13(0.71-2.10)

S



Testicular Cancer Risk for Firefighters

Purple shading are cohort studies (SMR, SIR, RR); Yellow shading arc case control studies.

+ P.suits ofan association between firefighting and testicular cancer are inconsistent unross studies.

+ ilostatistically significant increased risk lor testicular cancer was observed in individual studies/ The study by
Hates when restricted lo firefighters with testicular cancer developing from 1990-1996, found an elevated risk SIR
2.97 (1.3-5.9). The entire cohort from 1977 - 1996 had a SIR 1.55 (0.8-1.9) which is reported above.

A recentstudy by MeMastcrs (2006) icported a summary risk estimate from several published studies - this study
uses a methodology which was not used by WA State to determine if cancers were associated with firefighting.
This analysis reﬁ)/lorts the following risk estimates for testicular cancer:

0 MetaSMR-2.50(0.50-7.30)
0 MetaSIR -1.83 (1.13-2.79)
0 Meta Summary - 2.02 (1.30 - .3.13)

+ Al studies arc potentially limited hv one or more ofthe following: small size o f the study population, the small
number o f eases, potential misclassification o foccupation at the time ofdeath, the control of the presence or
absence o f other cancer risk factors, limitations of the exposure measures to general occupation, the general health
status of firefighters compared to the referent population (i.e. the healthy worker effect and the inclusion of non-
employed individuals in the referent group, the presence or absence of testicular cancer risk factors - family
history or others), and other study design limitations.

m flic Washington State Occupational Mortality Database, at hltp.'wuvs 3 doh.w.i gov/QC'CMPR 1, for all
Washington State deaths front 1950-1999 reports a PMR of 1.10 for male firefighters and testicular cancer. Ihe
result did not meet statistical significance.

4Hie upper confidence interval tor String cl al; 1993 wes truncated to allow readability of the graph - OR-13(95%Cl 0.7 - 305).
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Testicular Ciinccr and Evidence for an KxDosurc-Rc.snoii.sc Trend:
The evidence for an exposure - response trend is presented below. Generally, studies are controlled for age of

the firefighter and referent population. Age is a confoundcr in testicular cancer studies and is generally
controlled for in the analysis phase.

Table E: Testicular Cancer and Measures of Exposure-Response Relationship

Oates; 2001 <10 years 11 - 20 years >20years
Cases 3 4 2
SIR 1,46(0.3-4.31) 3.51 (1.0 -9.0) 4.14(0.50-14.9)
Aronson; 1994 <15 years 15 - 29 years 30 +years
Cases 3 0 0
SMR 3.66 (0.75- 1069) 0(0 0-14.19) 0.0(0.0-36 09)
Time since First Employment
Aronson; 1994 <20 years 20 - 29 years 30 +years
Cases 3 0 0
SMR 3.26 (0.67 - 9.53) 0 (0.0 - 24.59) 0(0-3074)
Aronson; 1994 <60 years >60 years
Cases 3 0
"MR 2. 0(057-0.04) 00 (00-4099)



Colon Cancer Risk for Firefighters
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Purple shading arc cohort studies (SMR, SIR, RR); Yellow shading urc case control strn
proportionate mortality ratios (PMR).

An association between firefighting and colon cancer is inconsistent and varies across studies.
Two studies report a statistically significant increased risk ofcolon cancer in firefighters -Vena SMRs 1.83 (1.05-
2.97) and Baris 1.51 (1.18-1.93).
A recent study by McMasters OK. JOEM >18511):1189-1202 reported a summary risk estimate from several
published studies - this study uses a methodology which was not used by WA State to determine if cancers were
associated with firefighting. This analgsis reports the following risk estimates for colon cancer:

0 Meta SMR - 1.34 %1.01 - 1.79)

0 MetaSIR-0.9(0.69-1.17)

0 Meta Summary- 121 (103 - | X1)
fSeveral studi)es measure ihe association between firefighting and any intestinal or colorectal cancer. (See below
or summary).
IJubrow and Wcgman (1983) reported a statistically significant ‘aggregate observed-expected ratio of 1.28 Ihe
data was part ofa survey of >200 occupational categories to explore occupational cancers.
Risk factors re'oorted by the National Cancer Institute for colon cancer include increasing age, diet, cigarette
smoking, family history, and inflammatory bowel disease and other medical diseases. Other than age, these
factors are not controlled in the research studies and are only relevant if the factor is either more or less present in
firefighters compared to the referent population,
All studies are potentially limited by one or mote ol the following: small size of the study population, the small
number ofeases, potential misclassifteation of occupation at the time of death, the control of the %resence or
absence of other cancer risk factors, limitations of ﬂhe exposure measures to general occupation, the general health
status of firelighters compared to the referent p0ﬁu ation (i.e. the healthy worker effect and the inclusion of non-
employed individuals in the referent group, or others), and other study design limitations,
| he Washington State Occupational Mortality Database, at hilp:-www -.doli.wnpw O ft mor |, for all
Washington Slate deaths from 1950-1999 reports a PMR 0f0.9-| for male firefighters and colon cancer. |he result
did not meet statistical significance. No data is available for female firelighters,

Green shading are studies reporting



Colon Cancer nnd Evidence for an Exposurc-Rcsponsc Trend:
The evidence for an exposure - response trend is presented below. Generally, studies arc controlled for age of

the firefighter and referent population. Age is a confounder in colon cancer studies and is generally controlled
for in the analysis phase. Diet, cigarette smoking, family history, and inflammatory bowel disease arc potential

uncontrolled con founders in these analyses.

Table F: Colon Cancer and Measures of Exposure-Responso Relationship

Baris; 2001
Cases
SMR

Vena; 1987
Cases
SMR

Bates; 2001
Cases
SIR

Demers; 1992
C?.scs
*7

Date of Hire
Baris; 2001
Cases
SMR

Vena; 1987
Casos
SMR

Number of Runs
Baris; 2001
Cases
SMR

<9years
10
1.78(1.12-2.82)

<9 years
G
XX

<10 years
1
0.41(0 0-2.3)

<10 years
4
1.40(0.4-3.6)

<1935
i6
100 (0 61 - 1.63)

<1930
10
2.27

Low (<3,323 runs)
23
1.93(1.29 -2.91)

Time sinco First Emnlovment

Verm; 1987
Casos
SMR

Demers; 1992
Casos
SMR

Ape ot Occurrence

Demers; 1992
Casos
SMR

<20 years
0
XX

<20 years
1

061 (0.1-209)

18-39 yoars old
1
138(0 1-11?)

10 -19 years
16
1.11 (0.68-1.81)

10 -19 years
1
125

11 - 20 years
1
0.46 (00-2.6)

10 -19 years
2
0.54 (0.i - ;r

1935-1944
28
2.00 (1.38 -2.90)

1930-1939
4
2.35

Medium
16
2.22(1.36-3.62)

20 - 29 years
2
13

20 - 29years
3
066 (0.1 -19)

40 <64 years old
10
078 (04-14)

> 20 yoars
30
1.68 (1.17- 2.40)

20 - 29 yoars
2
0.87

>20 years
5
1.37 (0.4 -3.2)

20 - 29 years
9
0.62 (0.3-1 2)

>1944
20
1.60 (1.03 -2.49)

1940-1949
2
in

High (> 5,099 runs)
9
1.22(0.64-2.35)

30 =39 yoars
4

151

30 +years
20
091 (06 -1 4)

65 yoars old
13
086(05-15)

30 -39 yoars
5
1.43

30 +years
9

1.21 (06-2 3)

1950*

40 - 49 years
7
2.65

40 +years

8
4.71

50 eyears

3
2.85



Rectal Cancer Risk for Firefighters

Purple shading arc cohort studies (SMR, SIR. RR); Yellow shading are case control studies; Green shading are studies reporting
proportionate morta™'v ratios (PMR).

Results ofan association between firefighting and rectal cancer arc inconsistent. There arc multiple studies with
point estimates approaching statistical significance to the level of 1.5-2.0 times increased risk.
A statistically significant increased risk of rectal cancer was reported in two studies - Burnett PMR 1.48 (1.05 —
2.05) and Orris PMR 1.64(1.14-2.30).
A recent study by McMastcrs (2006) reported a summary risk estimate from several published studies - this study
uses a methodology which was not used by WA State to dctcnninc if cancers were associated with firefighting.
This analysis reports the following risk estimates for rectal cancer:

0 MetaSMR-1.33(1.00-1.73)

0 MetaSIR -1.14 (0.81 - 1.54)

0 Meta Summary - 129 (1,10 - 1.51)
All studies arc potentially limited by one or mote of the following: small si/e of the study population, the small

number of eases, potential misclassificntion ofoccupation at the time of death, the control o fthe Eresence or
absence of other cancer risk factors, limitations of the exposure measures to general occupation, the general health
status of firelighters compared to the referent population (i.e. the healthy worker effect, the inclusion of noil-
employed individuals in the referent group, the presence or absence of colorectal cancer risk factors - family
history, high fat diet, or others), nnd other study design limitations.

Ilie Washington State Occupational Mortality Database, at htip:;Uulv;. doh.w.ryoy O C'C*OR]for all
Washington State deaths from 1950-1999 reports a PMR of 1.05 for male firefighters arid rectal cancer. |lie result
did not meet statistical significance. No data is available for female firefighters.



Rectal Cancer nnd Evidence for an Exposurc-Rcsponsc Trend:
The evidence for an exposure - response trend is presented below.
Table G: Rectal Cancer and Measures of Exposuro-Rosponse Relationship

Duration of Employment

Baris; 2001
Cases
SMR

Aronson; 1994
Cases
SMR

Bates; 2001
Cases
SIR

Beaumont; 1991
Casc3
RR

Demers; 1994
Cases
SIR

0 of Hire
Baris; 2001
Cases

SMR

Number of Runs
Baris; 2001
Cases
SMR

<9years
3
086 (0.28 - 2.66)

<15 years
0
0(0.00-4.67)

<10 years
2
1.22 (0.1 -4.4)

3-9 years
0
0

<10 years
2
1.4(0.2-49)

<1935
7
105 (050-2 21)

Low (<83,323 runs)
5
1.37 (0.51 -3.29)

Time since First Employment

Beaumont; 1991
Casc3
RR

Aronson; 1994
Cases
SMR

Demers; 1994
Cases
SMR

Auo of Occurrence

Burnett; 1994
Casos
PMR

3-19 years
2
264

<15 years
1
« 34 (0034 - 7 53)

<20 years

0

00(0 0-8.8)

<55 years

16
1.85 (1,10-2.94)

10 -19 years
G
1 16(0.52-2.58)

15 -29 years
5
2.35 (0.76 <5.48)

11-20 years
2
1.38 (0.2-5.0)

10 -19 yoars
2
2.19

10 -19 yoars
3
1.9(0.4-5.4)

1935-1944
3
0.73 (023-2.26)

Medium
1
051 (007 - 359)

20 - 29 years
2
105

15 - 29 years
2
146(0 18-5.27)

20 -29 years
4
22(0.6-57)

> 20 years
5
0.92 (0.38-2.22)

30 +years
8
1.74 (0.75-3.43)

>20 years
4
1.61 (0.4-4.1)

20 - 29 years
6
145

20 - 29 years
5
0.7 (0.2-1 6)

> 1944
4
1.20(0.45 -3.20)

High (> 5,099 runs)

1
0.54 (0 08 - 3.85)

30 - 39 years
3
104

30 +yoars
10
182 (087-3.36)

30 +years
8
0.8(04 -1 7)

30 v years
5
142

30 cars
2
15(0.2-5.6)

40 eyears
6
177



Digestive Tract Cancer Risk for Firefighters

Purple shading arc cohort studies (SMR, SIR, RR); Green shading arc studies reporting proportionate mortality ratios (PMR).

« Additional studies for digestive cancers likely include cancers of the colon, rectum and other organs in
the gastrointestinal tract. The descriptions of the cancers included in these studies are Digestive (Musk,
Dcschamps and Fcucr), Colorectal (Derg, Guidotti, and Giles), Intestinal (Eliopolous, Orris) and
Intestinal except Rectum (Beaumont).

» The study by Derg reported a statistically significant increased risk of colorectal cancer SMR - 2.79.

» The study by Orris reported a statistically significant increased risk of intestinal cancer SMR - 131
(1.04-1.65).



Digestive Cancer Studies and Evidence for nil Exnosurc-Rcsnonsc Trend:
The evidence for an exposure - response trend is presented below.

Table H: Other Digestive Cancers and Measures of Exposurc-Response Relationship

Duration of Employment

Feuer; 1986
Cases
PMR

Beaumont; 1991
Cases
RR

< 20 years
5
124

3-9 years
1
0.92

Time since First Employment

Beaumont; 1991
Casos
RR

Feuer; 1986
C—
PMR

Guidotti: 1994
Cases
SMR

Ago of Occurrence
Giles; 1993
C a s e s
SIR

3-19 years
4
2.27

<22 years
4
0.92

< 20 years
2
1.48

> 66 years
6

3.65(1.13-7.94)

11 -20 years
5
0.96

10 -19 years
4
1.67

20 - 29 years
2
0.45

22 - 27 years
7
1.28

20 -29 years
5
2.68
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> 20 years
10
1.15

20 - 29 years
7
0.64

30 - 39 years
8
1.06

>27 years
9
11

30 - 39 years
3
1.24

30 +years
12
1.22

40 +years
10
0.94

40 - 49 years 50+ years
2 2
12 1.46



Discussion:
Workers’ compensation laws for presumptive coverage of cancer in firefighters vary considerably across the US

states and the Canadian provinces.56 Many slates have laws which identify specific cancer types presumed to
be related lo the firefighting occupation, while some states do not have presumptive coverage for any cancer. A
likely explanation for the statc-to-stutc variability is the blending of public policy goals with the epidemiologic
research suggesting causality between selected cancers and firefighting.

Generally, epidemiologic research would support an occupational cause for a disease, if the following criteria

were satisfied:7

« The chemical, physical and biologic exposure precedes the disease;

e The association between the exposed population and the disease or injury outcome is of a sufficient
magnitude to support an individual presumption. The stronger the association the more likely it is that its
relation is causal. Typically, the estimate of increase occupational risk is more than twice the expected
risk of the control population. This estimate allows the presumption to apply to any one individual,

The association is consistent across a number of studies in different populations and study designs.
Evidence of an association may occur due to statistical chance in any one study, whereas this is reduced
if there are multiple studies demonstrating a statistically significant increased risk;

» There is biologic plausibility that the chemical, physical, or biological occupational exposures are
associated with the disease. The research studies would have to allow some estimation of, or actual
measurement of the suspected occupational exposures in the individuals under study and in the control
population to which they are being compared,;

That there is a dosc-rcsponse relationship, such that an increasing amount of exposure increases the risk.

Elimination or control ofalternativc explanations for the potential relationship between the disease and
the occupation. In other words, ifan additional factor is related to both the exposure and the disease,
then it should be accounted for either in the study design or analysis.

» The association is compatible with the existing theory or knowledge.

In reviewing the above epidemiologic research criteria, to support presumption based on a review of the
scientific literature, one would optimally like many high quality research studies, which control for bias, chance
and confounders, which demonstrate a strong consistent dose response effect of firefighting to a cancer. The
causation of that cancer would be consistent with known firefighting exposures to known carcinogens.

However, almost all scientific research is subject to criticism regarding the study design and limitations of the
research findings. Studies looking for an association between cancer incidence/mortality and firefighters are no
exception. Almost all firelighter studies are retrospective cohort studies or case control studies which do not
account lor potential differences between firefighters and the reference population regarding alternative causes
or risks of cancer. For example, firelighters may be in better physical condition and more healthy than the
comparison population, a 'healthy worker’ thus blunting an association or there may be differences in the diet of
a firefighter to a referent population, e.g. a high fat, low fiber diet is associated with colorectal cancer. The
duration of follow-up for firefighters, the misclassification of disease and exposure may undeiestimatc the
number of eases attributable to firefighters and firefighting and suggest a negative association when in fact one
exists. There are few, if any, exposure assessment on an individual level.

5 IIn-statutory presumption shills both hie burden of prodiit lion and liic burden ol pmutuitm to the party claiming that (lie disability is not ssotk-
related. Evidence that a disability is not caused by ssoik is insufficient lo rebut the presumption; the evidence must «shosv that the disability was more
probably than not caused by a non-work-rclnlcd cause nnd identify the cause.

* Areview of the firelighter presumptive eovenipc iasvs ncross US slates and Canadian Provinces is available from ihe International Association of
iircflp.hteix thtlp./Awwv iol Torp/snfc/content/prexumpiive/Picsumpiive. 1-usvs him). For example, California and Texas cover all cancers ifthere is
exposure to a known carcinogen related to the individual cancer type. Oregon, Michigan and Idaho do not have firefighter presumptive coverage laws
for cancer. “lew York specifies a list of cancers « digestive, hematological, urinaiy, ncuiologicnl, breast, reproductive, nr prostate systems which

would be covered
” Hills Criteria of Causation outlines ihe minimal conditions needed to establish a causal relationship between two iters
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There arc some general limitations of the firefighter studies that should be considered when individual studies
are applied to the entire firefighter population, either throughout Washington Stale or nationally. In general,
research studies regarding cancer incidence or ino'talily are performed in urban populations with career
firefighters. Almost all studies arc focused on male firefighters and thus information on the health risks to
female firefighters is poorly understood. There arc several studies that overlap in both the geographic area
studied and the largest population cohort analyzed is included in the summaries. The studies are from a diverse
number of countries and US municipalities. Exposure conditions for firefighters likely differ among countries,
because of differing firefighting techniques. Additionally, exposure conditions likely vary due to the lime period
captured in the populations under study. Building materials and their combustion products likely differ from the
pre- and post- WW 1l eras. The use of asbestos, plastic building materials, and other construction materials has
changed over time likely affecting the mix of potential carcinogens present.

Given the 'imitations of (he scientific studies, there is a level of scientific uncertainty associated with
determining the association between firefighting and occupational cancers. Yet, this scientific uncertainty
intersects with and must he considered in relation to the public policy goals of developing firelighter

presumption laws.

The public policy goals for firefighter presumption keas likely relleet:
» An appreciation of the personal risk and sacrifice of public safety personnel,
» A recognition of the unique nature of work as a firelighter witn regards  uncontrolled exposures lo
chemical, biological and physical hazards including known and unknown carcinogens, and
« That in order to avoid serious or irreversible potential harm to firefighters, despite lack ofscientific
certainty as to the likelihood, magnitude, or causation of that harm, that protective public policy

measures may be warranted.

Blending botii the public policy goals with (he epidemiologic research studies related to firefighters and cancer
is difficult and subject to individual interpretation. Ultimately, the Washington State legislature will have to

determine which cancers qualify lor presumption in firefighters.

A Brit'fHistory of Fin:Paliter Pn’sunwtion in Washington State
Washington State is one of many states with firefighter presumption laws. The first benefit for presumption was

in 1187, when presumption was granted for firefighters with respiratory disease (RCW 5 1.32.185).

In 2001, with the introduction of an expanded firefighter presumption statute to include all cancers, the primary
review of the pccr-reviewed literature for cancer presumption was based on the combination of the following
three criteria:

 there was a statistically significant increased association between firefighting and cancer,

 the association demonstrated that firefighters had twice the risk of the reference population, and

« the findings were consistent across at least three independent studies.
Ihe 2001 legislation was not passed.

In 2002, after the events of September 11, 2001, there was a renewed public policy attention to the personal risk
firefighters encounter on the job. On review ol the existing literature, the cancers where there were multiple
studies demonstrating a statistically significant increased risk to firefighters of at least 1.5 times that of the
referent were included In legislation. llie rationale for lowering the threshold from twice the risk was the
suspicion that firefighters likely were a healthier population Ilian the referent controls and as well were exposed
to significant levels of known and unknown carcinogens. A rationale lor this approach is guided by regulatory
policy where a decision ‘may be fully supportable if it is based on the inconclusive but suggestive results of
numerous studies. By its nature, scientific evidence is cumulative: the more supporting, albeit inconclusive
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evidence available, the more likely the accuracy of the conclusion.’8 Cancers included into RCW 51.32.185
were primary brain cancer, leukemia, non-Hodgkins lymphoma, kidney, ureter, bladder, and melanoma.

In 2007, the legislature is considering expanding the presumption to include stomach, intestinal (colon/rectal),
prostate, testicular, and multiple myeloma.

Criterion Used by Other Workers' Compensation Hoards
In 1994, the Industrial Disease Standards Panel of the Ontario Workers” Compensation Board reviewed the

association between the firefighter occupation and selected cancers (IDSP, 1994; Guidotli, 2003). The internal

criteria used were;
« An SMR that is statistically significant,
« An SMR that achieves a level of 170 (1.7x) whether or not it is statistically significant,
* A lower end of the 95% confidence interval that falls between 90 and 100, and
» A dose-response relationship or evidence from other sources and jurisdictions.

An independent analysis by Guidolti (1995) using different criterion was published and widely cited as a
rationale approach to the relationship ofselected cancers and firefighting. The criterion blended expert opinion
mixed with the epidemiologic criterion for causality plus an evaluation of the strengths and weakness of the
individual studies.9 His approach was similar to the Institute of Medicine’s committee’s approach assessing (he

role of Agent Orange on human health -

The evaluation of evidence to reach conclusions about statistical associations
goes beyond quantitative procedures at several stages; assessing the relevance
and validity of individual reports; deciding on the possible influence of error,
bias, confounding, or chance on the reported results; integrating the overall
evidence within and between diverse fields of research; and formulating the

conclusions themselves.

Guidolti updated his work in 2003 as a rationale for Canadian provincial legislation for firefighter cancer
presumption (Guidotti, 2003). The approach by IDSP and Guidolti derived a list of cancers similar to
Washington’s existing firefighting presumption-kidney, ureter, bladder, primary brain cancer, leukemia, and

non-Hodgkin’s lymphoma.l

Summary o fEnidcmioloeic Research Pain fat Selected Cancers for Firc/ifhter Presumption

In reviewing the information in tho summary of cancer studies (above), we can consider some of the
epidemiologic criteria that may be helpful in influencing the public policy decision of which cancers to include
in the presumption. In 2002, the ‘criteria’ used in Washington State were based on having multiple studies
demonstrating a statistically significant increased association with firefighting. By having multiple statistically
significant studies which demonstrate a positive association, it excludes lhe possible spurious result obtained
from one study, a ‘false positive,” and can demonstrate some level of consistency across studies. In 2002, we
did not consider whether there was an exposure response relationship between firefighting duration of
employment and cancer. Information on the dose response can support qualification for presumption and is
considered further in this review.

Intestinal - Colon: Ofthe 11 independent colon cancel studies in this review, there are two sHidies which
estimated a statistically significant increased risk of colon cancer in firefighter cohorts of>1.5 times the referent

*DC Circuit Court ethylene oxide decision, Public Citizen v Tyson, 1986.

"A more formalized evaluative process for reviewing individual studies has been develop'd hy the American Academy ol’Neiiiology.
See lidlund W, Gronscih G, So Y, franklin G. (2001) Clinical Practice Guideline Process Manual, 2004 lid., American Academy of
Neurology. St. Pa it MN. Available at http://www.nan.com/prorcssionals/pr.iclicc/pdrs/2004 Guideline Process pdf.

BNashington includes malignant melanoma whereas this cancer is not included in Canadian legislation.
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population (Vena, 1987; Baris, 2001). A third study by Berg (1975) reviewing colon and rectal cancer reported
an increased risk of 2.79. Two study cohorts demonstrated an increased association of colon cancer due to
duration of employment (Vena, 1987; Baris, 2001). Generally, the studies do not control for confounders such
as diet, family history, inflammatory bowel disease and smoking. Whether controlling these factors would

influence the result is unknown.

Despite the limitations o fthe research studies and considering the additional evidence associated with an
exposure response relationship, the epidemioiltogic evidence approximates the criteria used in 2002 to support a

presumption infirefightersfor colon cancer.

Intestinal - Rectal: Of the 13 independent rectal cancer studies in this review, there are two studies which
estimated a statistically significant increased risk of rectal cancer in firefighter cohorts of >1.5 times the referent
population (Orris, 1992; Burnett, 199-1). Both of these studies have a weaker study design, reporting a PMR,
than the other studies noted. A third study by Berg (1975) reviewing colon and rectal cancer reported a
statistically significant increased risk of 2.79 limes control. No study demonstrated an increased association of
rectal cancer due to duration of employment. 1wo epidemiologic cohort studies approached statistical
significance (95% Lower Cf > 0.9) and had an estimate of > 1.5 times the risk. Generally, the studies do not
control for confounders such as diet, family history, inflammatory bowel disease and smoking.

Despite the limitations o fthe research studies and considering the studies approaching statistical significance
hut limited due to sample size, the epidemiologic evidence approximates the criteria used in 2002 to support a

presumption infirefightersfor rectal cancer.

Multiple Myeloma: Of the 6 independent multiple myeloma cancer studies reviewed, there was only one study
demonstrating a statistically significant increased risk of multiple myeloma in a firefighter cohort from 27 states
of -1.5 times the referent population (Burnett, 199-1). This study has a weaker study design, reporting a PMR,
than the other studies rioted but has the advantage of a large number of observed cases. The study by Baris
reported a result approaching statistical significance (lower 95% CI >0.90) with an estimate of increased risk at
1.68 times the referent population. This same study reported an statistically significant exposure response trend.
Firefighters with > 20 years of employment as a firefighter had a statistically significant increased risk of>1.5

times the risk of the comparison population.

Two additional studies, which aggregate data across studies, suggest a statistically significant increased risk for
firefighters for multiple myeloma of > 1.5 times the control population (Dubrow, 1983; LcMastcrs, 20U6).
These studies combine data sources to estimate risk in firelighters. If the lists of cancers potentially eligible for
presumption arc derived from such studies the suggestion might be lo adopt the entire methodology for
determining cancer presumption. This is not a recommended approach given that some individual studies may
have sufficient number of cancer cases to estimate an increased or decreased risk. Nevertheless, these studies do
provide information that may be considered valuable by public policy makers and researchers. |lie primary
advantage of combining cases is to overcome the small number of observed cases in the study population.
Multiple myeloma has the lowest incidence rate of the selected cancers (Table A), Additionally the evidence
may be viewed in the light of the absence of known nlic native risk factors that would significantly bias the

result towards a positive association.

Hie evidencefrom research studies supporting a positive issociatuni betweenfirefighters and multiple
myeloma is inconsistent with the criteria used in 2002 tu support a presumption infirefightersfor multiple
myeloma. Same supportive evidence ofan associaron he,ween multiple myeloma ami thefirefighting

occupation is derivedfrom the studies described above.

1A rationale for Canadian legislation for lirefijditcr presumption for cancer (Guidotti. 2001) supports the inclusion of colorectal

cancer.
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Testicular Cancer: Ot the 4 independent testicular cancer studies reviewed, none demonstrated a statistically
significant increased testicular cancer risk in firefighters of> 1.5 limes the risk of the referent population. The
study by bates when restricted to firefighters with testicular cancer developing from 1990-1996, found an
elevated incidence of 2.97 times the comparison population. The entire cohort from 1977 - 1996 had a non-
significant elevated risk of 1.55 times the comparison population. No studies reported a result approaching
statistical significance (lower 95% CI 0.90) with a risk estimate > 1.5.

One additional study, which aggregates data across studies, suggests a statistically significant increased
incidence of testicular cancer in firefighters at > 1.5 times the incidence of the control population (LcMasters,
2006). The summary risk estimate was statistically significant and > 2.0 limes the risk. The primary advantage
of combining cases is to overcome the small number of observed cases in the study population. Testicular
cancer has a low incidence rate (Table A). There are a couple of known alternative risk factors that could
influence the result (e.g. cryptorchidism and family history) however these risk factors would be readily

apparent for a rebuttal of the presumption.

The quantity o fthe available research studying the association betweenfirefighters and testicular cancers is
insufficient lo meet the 2002 criteria. There is supportive evidence o fa positive association between testicular
cancer and thefirefighting occupation but it relies on the aggregation o fstudies and restriction to subgroups of
JireJighters. Additional evidence is likely neededfor a more complete assessment.

Stomach Cancer: Of the M independent stomach cancer studies reviewed, there was only one study
demonstrating a statistically significant increased risk of stomach cancer in a firefighter cohort. Swedish
firefighters had a 1.9 times increased risk of cancer compared to the referent population (Tornling, 1994). The
same study reported an exposure response trend with firelighters with > 30 years of employment as a firefighter.
One additional cohort from San Francisco reported a statistically significant increased risk > 1.5 times the
referent population for firelighters with > 40 years since first employment. No studies reported a result

approaching statistical significance (lower 95% CI 0.90).

One additional study, which aggregates data across studies, suggest a statistically significant increased risk for
firelighters for stomach cancer of =15 times the control population (LcMasters, 2006). The primary advantage
of combining cases is to overcome the small number of observed cases in the study population. Stomach cancer
has a low incidence rate of the selected cancers ( Table A). There are a few known alternative risk factors may

influence the result, including diet, and smoking status.

The evidencefrom research studies supporting a positive association betweenfirefighters and stomach cancer
is inconsistent with the criteria used in 2002 to support a presumption infoefightersfor stomach cancer.
Given the large number o fstudies, there is minimal supportive evidence o fan association between stomach

cancer and the firefighting occupation.

Prostate Cancer: Of the 15 independent prostate cancer studies reviewed, there was only one study of Ilonolulu
firelighters demonstrated a statistically significant increased risk ofprostate cancer (Grimes, 1990). Ihis study
had ji weaker study design, reporting a PMR, than the other studies noted. Ilowevor, one study demonstrated a
60% reduction in the risk ofprostate cancer in San Francisco firelighters (Beaumont, 1991). The risk in
Honolulu firefighters was 3.7 times the Hawaiian comparison population. No cohorts demonstrated a
meaningful exposure response trend. No studies reported a result approaching statistical significance (lower
95% CI 0.90) with a tisk estimate =>1.5. See section above which report results for estimated risk ¢ 15.

Race is a known ..Itcmativc risk factor for prostate cancer, which may influence lhe result. African Americans
have higher rates and Asian Americans have lower rates when compared to Caucasian populations. |lie
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Hawaiian study docs not define the demographies and race characteristics of the study population or the referent
population for a determination of the influence of race on the estimates of risk.

The evidencefrom research studies supporting a positive association betweenfirefighters an ’nrostate cancer

is inconsistent with the criteria used in 2002 to support apresumption infirefightersfor prostate cancer.
Confiding evidence o fany meaningful association between prostate cancer and thefirefighting occupation is

derivedfrom the studies described above.
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