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Industrial Disease Standards Panel

In 1985 the Ontario legislature established the Industrial Disease
Standards Panel (IDSP) to investigate and identify diseases related
to work. The Panel is independent of both the Ministry of Labour
and the Workers’ Compensation Board. At the end of each fiscal
year the WCB reimburses the Ministry for the Panel’s expenditures.

The Panel’s authority flows from section 95 of the Workers’ Comt-
pensation Act and its functions are set out as follows:

(8) (a) toinvestgate possible industrial diseases;

(b) to make findings as to whether a probable connection
exists between a disease and an industrial process, trade or
occupation in Ontario;

{c) to create, develop and revise criteria for the evaluation of
claims respecting industrial diseases; and

(d) to advise on eligibility rules regarding compensation for
claims.

Decisions of the Panel are made by its members who represent
labour, management, scientific, medical and community interests.
Once the Panel makes a finding, the WCB is required to publish
the Panel’s report in the Ontario Gazette and solicit comments
from interested parties. After considering the submissions the
WCB Board of Directors decide if the Panel’s recommendations
are to be implemented, amended or rejected.

To assist with its work the Panel has a small staff of researchers,
analysts and support people. In addition to its own staff, the Panel
relies heavily on the advice of outside experts in science, medicine
and law, as well as input from the parties of interest.
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Introduction

Purpose of the Study

Definition of the Cohort
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The Industrial Disease Standards Panel (IDSP) undertook a
study of mortality among fire fighters after the unions represent-
ing fire fighters made submissions to the Panel concerning ex-
cess cardiovascular disease among their members.

There is conflicting evidence of increased risk of cardiovascular
disease among fire fighters. Two previous studies among fire
fighters in the City of Toronto have shown slight excesses in car-
diovascular mortality (Mastromatteo, 1959; Bates, 1987), and
one recent study of fire fighters in Hawaii showed a borderline
elevation (Grimes et al., 1991). However, numerous other stud-
ies carried out in Australia, Canada and the United States have
not found an overall increase in cardiovascular mortality (Musk
et al., 1978; Eliopulos et al., 1984; Vena and Fiedler, 1987; Beau-
mont et al., 1991; Demers et al., 1992; Guidotd, 1992). But
within some of these studies, sub-groups with either long dura-
tion of employment or time since first exposure have exhibited
excess risk (Vena and Fiedler, 1987; Demers et al., 1992).

Several studies of fire fighters have demonstrated increased risk
for cancer at various sites. A report that combines the results
from several studies suggests that fire fighters experience excess
mortality from brain cancer and possibly multiple myeloma
(Howe and Burch, 1990).

Because of this conflicing evidence, this study was designed to
investigate whether there is excess mortality among Metropoli-
tan Taronto fire fighters, with particular attention to cardiovas-
cular disease. Excess mortality is said to occur when there are
more deaths in the study populaton than would be expected
based on death rates in a reference population.

This report is intended as a descriptive overview of the main re-
sults of the study. The full scientific report (“Scientific Report of
the Morulity Study of Fire Fighters in Metropolitan Toronto”)
is available upon request.

A rewrospective cohort study was conducted, with subjects
recruited from all six fire departments within Metropolitan
Toronto: the cites of Toronto, North York, Scarborough,
Etobicoke and York and the Borough of East York. Data was
collected on 5,995 employees of fire departments.
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Subsequently excluded were (T'able 1):

females

those who had worked less than six months

those not known to be alive on or after Jan. 1, 1950

those without a known birth date

those with no known hire date

those not currently employed but had no known termination
date (excluded from duraton of employment analysis only).

TABLE 1
Exclusions and Number of Firefighters
Removed Due to Each Exclusion

Size of cohort

before exclusion Reason for exclusion Number excluded
5995 Duplicate entries 28
5967 Females 146
5821 Known dead before 1 fan 1950 65
5756 Not known alive after 1 Jan 1950 58
5698 Unknown birth dates 48
5650 Unknown hire 24
5626 Less than 6 months’ employment 211
5415 Aged 85 before follow-up began 1
5414 Unknown termination dates 41
Final size of cohort for principle analysis 5414
Size of cohort for analyses using

duration of employment 5373

Following these exclusions, 5414 individuals were included in
the analysis. Their mormality experience was analyzed over the
period from January 1, 1950 to December 31, 1989.

Records of employment histories were located in fire department
headquarters, personnel offices and archives. All departments
maintain paper or card files to some extent, some use microfilm
or microfiche and recently some have been storing information
on computer. A standard data collection form was developed to
fadilitate direct entry of information into a computer database.
Four data abstractors were briefed on issues of confidentiality
and were required to take an oath of secrecy.

The resulting data file containing information on each fire
department employee for whom records were available was sent
to Statistics Canada (SC). Through record linkage with the
National Mortality Data Base (NMDB), SC determined the
number of deaths in the cohort, and where applicable, the cause
and date of death was added to the file. This system is a very
reliable means of determining occutrence and cause of death for
residents of Canada when it is provided with the full name and
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date of birth of an individual (Shannon et al., 1989). SC then
removed all personal identifiers from this file and returned it to
the IDSP staff for statistical analysis.

Mortality of the cohort specific to age, calendar period, and
cause was compared to that of the Ontario male population over
the period 1950-1989. Subjects began to contribute person-years
at risk on January 1, 1950 or their first day of employment,
whichever was later, and ceased to contribute person-years on
their date of death, upon reaching age 85 or on December 31,
1989, whichever was earlier. The protocol called for censoring
at age 85 on the grounds that certification of cause of death in
elderly people is less reliable.

The number of deaths expected from a particular cause was
computed by multiplying the person-years in each age and cal-
endar period stratum by the cause-specific Ontario mortality
rates for that stratum. The number of deaths observed in the
cohort is compared to the number of expected deaths by taking
the ratio of observed to expected, and when multiplied by 100
this yields the standardized mortality rado (SMR):

observed deaths x 100 = SMR
expected deaths

An SMR greater than 100 may indicate an excess risk of death
due to a particular cause. The statstical significance of an ap-
parent excess is judged using a 95% confidence interval (CI)
(Breslow and Day, 1987). When the SMR is greater than 100
and the CI excludes 100, there is said to be a statistically signif-
icant excess in mortality in the cohort. Likewise, when the SMR
is less than 100 and the CI excludes 100, there is said to be a
statistically significant deficit in mortality in the cohort. In these
situations, chance as an explanation of the results is excluded 19
out of 20 times. Elevated, although not statistically significant
@i.e., the 95% Cl includes 100), mortality risks are judged in this
report as SMRs over 130 with 4 or more deaths.

Information on deaths which were certified to any type of cancer
was sent to the Ontario Cancer Treatment and Research Foun-
dation (OCTRF). From records which date back as far as 1964,
they returned confirmation of the cause of death and informa-
tion on cancer incidence, including histological type and date of
diagnosis when available.
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Results

Most of the major groups of
causes of death, including
circulatory system diseases
and cancer, have SMRs of
about 100, indicating no
excess overall in comparison

with the general population.
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Descriptive statistics for the 5414 fire deparunent employees

are seen in Table 2. At the end of follow-up, 55% of the subjects
were classified as current employees, while the remaining 45%
were retired or terminated.

TABLE 2

Descriptive Statistics

Variable N  Minimum Maximum Mean Std Dev
Follow-up 5414 0.38 40.00 21.46 11.79
YSFE 5414 0.57 67.71 24.38 14.59
Agehire 5414  16.40 61.52 25.28 3.79
Agedeath 837 22.77 95.83 63.29 14.96
DUR 5373 0.50 54.75 19.89 11.99

Over the period of the study, there were 837 deaths in the cohort
and 60 deaths were excluded from the analysis because they oc-
curred after age 85. This left 777 deaths, of which 29% occurred
in current workers or within one month of termination of em-
ployment, 61% more than two years after termination, and the
remaining 10% between these two intervals. The mean age at
death was 63 years.

The results below begin by discussing all-cause mortality, and
continue with circulatory system, cancer, and respiratory system
and digestive system diseases. Summaries of the analyses are seen
in the Tables attached, but these are generally not referred to in
the text. As well as presenting a summary of the results of this
study, we have attempted to evaluate our findings in reladon to
the body of knowledge available. Salient points are discussed be-
low according to cause.

Overall Mortality

Cause-specific mortality for the total cohort is presented in
Table 3. The all-cause SMR is 94 (95% CI: 88-101). As ex-
pected, mortality risk among current workers is very low (SMR=56),
and that among terminated workers is higher (SMR=119).

Most of the major groups of causes of death, including circu-
latory system diseases and cancer, have SMRs of about 100,
indicating no éxcess overall in comparison with the general
populadon. The two exceptions among the major groups of
causes of death are infective and parasitic diseases, and endo-
crine, nutriional and metabolic diseases which exhibit statisd-
cally significant deficits in mortality. Among specific causes of
death, two causes exhibit statistically significant deficits in mor-
tality: diabetes mellitus and chronic rheurnatic heart disease, as
these are conditions which may cause an individual not to seek
employment as a fire fighter. These will not be discussed further.
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With 13 deaths from this site,
there is statistically significant
excess mortality.

When the results of the present
study are combined with the
previous studies’ results, the
overall SMR is 164 (95% Ci:
126-210). In addition, two

recent studies, not included in
the combined results because
they are not cohort studies, have
reported a possible increased risk
of brain cancer in fire fighters.

10

ies of fire fighters (Howe and Burch, 1990). Since that publica-
tion, four additional cohort studies of fire fighters are available
which present results on the sites of cancer covered in the review
(Tornling et al., 1990; Beaumont et al., 1991; Demers et al.,
1992; Guidott, 1992). For three of these cancer types (colon,
malignant melanoma, and multiple myeloma), results are unre-
markable in the present study, and are not covered in this sum-
mary report. For the other two sites (brain and other central
nervous system tumours, and lung cancer), we attempt here to
combine our study results with all results available to us.

Cancer of the brain and other nervous system (SMR=200)
With 13 deaths from this site, there is statistically significant ex-
cess mortality (SMR=200, 95% CI: 109-336). Excess risk is seen
in all calendar periods examined except 1975 through 1984.
Large excesses are also seen for 0-19 YSFE and 40-59 YSFE, but
not for 20-39 YSFE. The level of risk is identical for relatively
young and older fire fighters. Breakdown by five year groupings
of duration of employment revealed that no deaths occurred in
those with less than 5 years of employment, but that the risk is
statistically significant at 5 to 9 years duration. According to
broad categories of employment duration, risk exhibits a bimodal
pattern, showing an excess for employees working less than 15
years and more than thirty years, but not differing from that in
the general population in the intervening period.

According to information received from the OCTRF, one sub-
ject whose primary cause of death was certified as a different can-
cer site death was recorded as an incident case of brain cancer in
the Ontario Cancer Registry. The certification of the death can
be thought of as an error, in that the other site was most likely
secondary to the primary brain cancer (Dr. Holowaty, OCTRF,
personal communication). The histological type was glioma.
The remaining nine subjects who died from brain cancer after
1963 were registered as incident brain cancer cases at the OCTRF
and six of these were histologically confirmed, all as gliomas.

[Within the total cohort enumerated, there was one additional
death certified as cancer of the brain and other nervous system,

but the subject was excluded from the analysis based on the crite-
rion that the death occurred before 1950.]

When the results of the present study are combined with the
previous studies’ results, the overall SMR is 164 (95% CI: 126~
210). In addition, two recent studies, not included in the com-
bined results because they are not cohort studies, have reported a
possible increased risk of brain cancer in fire fighters. A study of
fire fighters in Hawaii produced a proportionate mortality ratio
of 378 based on 3 deaths (Grimes, 1990), and a case-control
study in Massachusetts gave a standardized morbidity odds ratio
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of 86 when the state pop-ulation was used as a reference, and 152
when police were used as a reference (Sama et al., 1990).

A comprehensive review of brain cancer and occupational risk
factors found numerous studies showing increased risk of brain
cancer in a wide variety of occupational groups (Thomas and
Wax- weiler, 1986). The lack of exposure information in most of
these studies makes it difficult to determine exactly what any of
them might have in common with fire fighting. However, the
authors mention, among other substances, vinyl chloride, for-
maldehyde, acrylonitrile, polycyclic aromatic hydrocarbons, die-
sel and other motor fuel exhausts, trichloroethylene, asbestos and
solvents as exposures that are prevalent among many of the oc-
cupational groups with increased risk of brain cancer. A recent
study has demonstrated a brain cancer excess in workers exposed
to poly-chlorinated biphenyl (Sinks et al., 1991).

Other malignant neoplasms (SMR=282)

With 20 deaths from this cause, statistically significant excess
mortality is evident. There is some excess risk apparent in all cal-
endar periods. No death occurred before 10 YSFE, and after this
time the SMR increases as YSFE increases, until 50+ YSFE.

According to age at risk, there are two periods of statistically sig-
nificant excess: at ages 50-59 and 70-85. According to five year
periods of employment, there are two statistically significant ex-
cesses, at 10-14 and 35+ years. Although one death occurs in a
worker with 1-4 years of employment, all others occur in those
with 10 or more years of employment. This cause of death is el-
evated among current and terminated workers alike.

Of the 20 “other malignant neoplasm” deaths, 17 were diagnosed
with cancer after 1963. The OCTREF certified 11 of these sub-
jects as “ill-defined site” incident cases. Of the remaining six
subjects, two had cancer inddence of the same site and the other
four had cancer at different sites.

Cancer of the pharynx (SMR=139)

There is 2 suggestive increase in mortality from cancer of the
pharynx. All deaths atributed to cancer at this site occurred after
20 YSFE and all in terminated fire fighters. Three of the 4 cases
occurred in subjects with 35+ years of employment and 2 of
these 3 cases were cases of cancer of the oropharynx, resulting in
a stadstically significant excess (SMR=1176). All four deaths were
histologically confirmed cases of pharyngeal cancer (two oropharynx
and two hypopharynx), according to the OCTREF.

Cancer of the rectum and rectosigmoid junction (SMR=171)

Also suggestive of excess risk is death certified to this site. No
death occurred before 10 YSFE, and there is little evidence of a
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pattern according to YSFE. Cancer of the rectum increases with
increasing age. All deaths occurred in subjects with 15 or more
years of employment, and the SMRs are elevated for the 15-29
and 30+ duration categories. Of the 13 deaths, according to the
OCTREF, 10 were incident cases of cancer of the rectumn, while 3
were colon cancer cases. All were histologically confirmed,
excluding two rectumn cancer cases.

Cancer of the pancreas (SMR=140)

Of the 14 deaths, none occurred before 10 YSFE, and there is
no apparent trend by calendar period or YSFE, although the
overall SMR is somewhat elevated. Risk increases with increas-
ing age. Deaths occur only in those with 10 years or more of
employment.

Cancer of the bronchus and lung (SMR=95)

Although there is no evidence of increased risk for lung cancer in
this study, this site is covered in the Howe and Burch review
(1990). There is litde evidence of consistently increasing SMRs
as YSFE increases. There was no death before 10 YSFE or after
60 YSFE. Likewise, no pattern is apparent according to calendar
period. Whereas about 7 deaths are expected before age 50,
deaths from this cause occur only after age 50, but there is no
pattern according to age among those over 50. Risk is elevated
for those in the shortest duraton category and statistically signi-
ficantly decreased among current workers (SMR=34). All 51
lung cancer deaths were verified as lung cancer incident cases,
excepting two certified to other sites. Of the lung cancer cases,
all but seven were histologically confirmed.

Eight studies combine to give an SMR of 93 (95% CI: 84-103).
Not included in this calculation is a study by Hansen (1990)
comparing the mortality of male fire fighters to civil servants and
salaried employees classified as such from census information.
This study found a statistically significant increase in lung cancer
for fire fighters (SMR=317). Hansen also reports an excess for
“non-pulmonary” cancer, but provides no detail of specific cause.

Cancer of the prostate (SMR=132)

None of the 16 deaths occurs before 20 YSFE, and excluding
this period the SMR is 136. While there is no pattern according
to age at risk or calendar period, there is a statistically significant
SMR for 1980-1984 (SMR=303). According to the five year
groupings of duraton of employment, there is one statisticaily
significant excess at 25-29 years (SMR=329). While one death
occurs in a subject with 5-9 years of employment, all others oc-
cur in those with 25 years or more duration.
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