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Cancer and General Mortality in Port Hope, 1956 — 1997

Abstract

This Health Canada (HC) report responds to public health concerns over environmental
‘exposure to radioactive and other materials in Port Hope that were by-products of radium
and uranium processing activities in the town since the 1930s. The study was
commissioned by the Canadian Nuclear Safety Commission (CNSC). An ecological study
of cancer incidence in Port Hope has already been conducted. The results showed that,
compared to cancer incidence in the general population of Ontario, there was no overall
evidence of an increased elevation of cancer in Port Hope. Nevertheless, some increases
and decreases were observed when the data were examined by time period and for men
and women separately.

The objectives of the present report included:
e extending the cancer mortality analysis to an earlier period;
e examining results for cancer and all other major causes of death; and
e comparing the cancer mortality results with the previous cancer incidence report.

The results of this study found no overall evidence of an increased elevation of cancer
mortality in Port Hope. For the period 1956 to 1997, there were 836 cancer deaths
observed, which was very close to the number expected (845) based on Ontario rates.
Significant exposures to radiation would, a priori, have been anticipated to increase the
mortality from leukemia and perhaps breast and lung cancer. Mortality rates for leukemia
and breast cancer were not elevated. Lung cancer mortality was of interest because of the
increased incidence observed among women (1986-1996) in the cancer incidence report.
For the period 1986-1997, the standardized mortality ratio (SMR) for lung cancer among
women was 1.28 (95% CI 0.89-1.77) and among men it was slightly below one. The lack
of evidence of elevated lung cancer is reassuring. Further, there was no evidence that
childhood leukemia mortality in particular, a known radiation-induced cancer, was
increased above expectation. A consistently increased mortality from circulatory disease,
including ischemic heart disease, cerebrovascular disease and diseases of the arteries was
observed. For the period 1956 to 1997, there were 2,301 circulatory disease deaths
observed, an increase of 15% from the 2,000 deaths expected based on Ontario rates.
While there were some increases in cancer mortality when data were subdivided into finer
units by time period and separately for males and females, the observed patterns were
similar to Ontario rates. These findings are, on the whole, consistent with the earlier
incidence report and reassuring that the patterns of cancer mortality are comparable to the
province of Ontario.

The purpose and limitations of ecological studies must be kept in mind. They describe
only the disease occurrence (i.e., the health status) of the community. They are not able to



examine causal relationships between environmental exposure and disease occurrence.
Exposure to individuals is not known and no consideration is given to the multiple risk
factors of disease, population mobility impacts on environmental exposures or errors
known to occur in assigning place of residence. In addition, the precision of the statistics
from some causes of death is limited by the small number of deaths. Nonetheless, as there
was industrial activity in Port Hope that has increased environmental levels of known
carcinogens, albeit at low levels, it would be useful to periodically monitor cancer
incidence and mortality in Port Hope using cancer statistics that are routinely collected or
with enhanced residence information to learn whether any changes might occur. In
addition, disease prevention efforts may be considered in order to reduce the elevated
circulatory disease mortality which was also observed in the larger Northumberland
County, rather than being limited to Port Hope.

Résumé

Ce rapport de Santé Canada (SC) tente de répondre aux préoccupations en maticre de santé
publique entourant I’exposition environnementale a des matiéres radioactives et autres
mati€res, qui sont des sous-produits des activités de transformation du radium et de
I’uranium a.Port Hope depuis les années 30. L’étude a-été. commandée par la Commission
canadienne de siireté nucléaire (CCSN). Une étude écologique de I’incidence du cancer a
Port Hope a déja été effectuée. Elle a révélé que comparativement a I’incidence du cancer
dans la population générale de 1’Ontario, on n’observait pas en général de surincidence du
cancer a Port Hope. Certaines augmentations et réductions ont cependant été relevées
lorsque les données ont été ventilées par période et pour les hommes et les femmes
séparément.

Le présent rapport visait entre autres les objectifs suivants :
« étendre I’analyse de la mortalité par cancer a une période antérieure,
« examiner les résultats pour les décés attribuables au cancer et a toutes les autres
causes importantes et
» comparer les résultats relatifs a la mortalité par cancer avec ceux du rapport
précédent sur I’incidence du cancer.

La présente étude n’a fait ressortir en général aucune surmortalité par cancer a Port Hope.
Pour la période 1956-1997, on a recensé 836 déces par cancer, ce qui est trés voisin du
nombre prévu (845) d’aprés les taux ontariens. Des expositions importantes a des
rayonnements auraient dii, en principe, accroitre la mortalité attribuable 4 la leucémie et
peut-étre au cancer du poumon et du sein. Or, les taux de mortalité par leucémie et cancer
du sein n’étaient pas plus élevés. La mortalité par cancer du poumon présentait un certain
intérét a cause de la surincidence de ce type de cancer chez les femmes (1986-1996) dans
le rapport sur I’incidence du cancer. Pour la période 1986-1997, le rapport standardisé de
mortalité (RSM) pour le cancer du poumon chez les femmes s’établissait 4 1,28 (IC a

95 % 0,89-1,77) et & un peu moins de un chez les hommes. L’absence de données



indiquant une surincidence du cancer du poumon a de quoi rassurer. Rien n’indiquait non
plus que la mortalité due a la leucémie infantile en particulier (cancer connu pour €tre
radio-induit) dépassait les prévisions. On a observé une surmortalité constante attribuable
aux maladies de I’appareil circulatoire, notamment aux cardiopathies ischémiques, aux
maladies vasculaires cérébrales et aux maladies des artéres. Pour la période 1956-1997,

2 301 déces imputables a des maladies de I’appareil circulatoire ont été recensés, soit une
augmentation de 15 % par rapport aux 2 000 décés prévus d’aprés les taux pour
I’ensemble de la province. Bien qu’on ait observé certaines hausses de la mortalité par
cancer lorsque les données ont été fractionnées en unités plus fines selon la période et
pour les hommes et les femmes séparément, les tendances relevées étaient semblables que
pour I’Ontario. Ces observations concordent dans I’ensemble avec le rapport antérieur sur
I’incidence et contribuent & nous rassurer en nous montrant que les taux de mortalité par
cancer chez les résidents de Port Hope et les Ontariens sont comparables.

Il faut garder a I’esprit I’objectif et les limites des études écologiques. Elles ne décrivent
que la survenue de maladies dans la collectivité (ou son état de santé). Elles ne permettent
pas d’examiner les relations de cause a effet entre 1’exposition a des substances dans
I’environnement et la survenue de maladies. L’exposition subie par les individus n’est pas
connue et les facteurs de risque associés aux maladies ne sont pas considérés, la mobilité
‘de la population influe de plus sur les expositions environnementales, et on sait que des
erreurs se produisent dans 1’attribution du lieu de résidence; enfin, la précision des
statistiques relatives a certaines causes de décés est limitée en raison du petit nombre de
décés. Néanmoins, comme Port Hope a connu une activité industrielle associée a des
niveaux accrus de cancérigénes dans I’environnement, mais a des doses relativement
faibles, il serait utile de surveiller périodiquement I’incidence du cancer et la mortalité par
cancer dans cette ville en utilisant les statistiques du cancer qui sont systématiquement
recueillies ou de meilleures données sur le lieu de résidence afin de détecter les
changements éventuels. En outre, des efforts de prévention de la maladie pourraient étre
considérés pour réduire la surmortalité attribuable aux maladies de 1’appareil circulatoire
qui fut observée également a I’échelle du comté de Northumberland, et ne se limite pas a
la ville de Port Hope.

DISCLAIMER

The opinions expressed in this document are those of the authors and do not necessarily
reflect those of the Canadian Nuclear Safety Commission
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1. Introduction
1a. Objectives

This Health Canada (HC) report presents an analysis of cancer and general mortality in Port
Hope. The study was commissioned by the Canadian Nuclear Safety Commission (CNSC) as a
follow-up to an earlier analysis of cancer incidence in Port Hope (ERACS 2000). These two
analyses were undertaken because of concern over possible adverse health effects resulting from
radioactive waste and heavy metal contamination from radium and uranium refining industries in
the town, since the 1930s.

The objectives of the present report included:
o extending the cancer mortality analysis to an earlier period;
e examining results for cancer and all other major causes of death; and
e comparing the cancer mortality results with the previous cancer incidence report.

In conjunction with the toxicological and radiological assessments carried out to date, the current
‘mortality report, in addition to the cancer incidence report, represent a systematic means for
evaluation of the health status of the community. This process for addressing public health
concerns related to environmental contamination, which involves the toxicological evaluations to
predict risk to the community and reviews of health statistics to identify any unusual disease
patterns, follows the recommended approach of the U.S. Agency for Toxic Substances and
Disease Registry.

This mortality report is a descriptive, ecological study. Because this type of study has
limitations, the reader is cautioned in making inferences. Ecological studies are generally used to
develop hypotheses, and have as the unit of analysis the population or groups of people, rather
than individuals. However, an association observed between variables on an aggregate level
does not necessarily mean that the same association will exist at the individual level. Strengths
and limitations of ecological studies are described in the Discussion.

1b. Port Hope Background

- A plant processing radium and uranium ores has been operating in Port Hope since the 1930s.

As aresult of concerns about the disposal of low-level radioactive waste in the area and the use
of contaminated fill at various construction sites, remedial action was initiated in the 1970s for
homes with radon levels above 0.02 WL (about 150 to 185 Bq/ms). Additionally, operations of a
foundry manufacturing ceramics had caused heavy metal soil contamination in several areas of
the community. Surveys have been conducted in Port Hope to delineate and evaluate areas of
contamination (RWRD 1994, SENES 1995, LLRWMO 1995, Ladouceur 1996).



Lees (1987) conducted a case-control study of lung cancer with 27 eligible cases identified over a
10-year study period, based on residential radon exposure estimates from the first survey used to
assess the need for remedial action. While there were no conclusive results linking domestic
radiation with lung cancer, a marginally significant association with estimated corrected exposure
and a strong association with smoking status was reported. This study had a limited estimated
power of 0.28 to detect a relative risk as large as 2.0 because of the small number of cases (Lubin
1990).

In 1994, Health Canada undertook a dose reconstruction project to assess the cumulative
radiation exposure to town residents, covering indoor and outdoor exposure to gamma radiation
and radon gas, inhalation of airborne uranium, and ingestion of uranium and radium from
contaminated soils (SENES 1995). The major contributor to radiation exposure was indoor
radon. Based on the cumulative estimated exposures observed and existing knowledge of dose-
response relationships of radiation risk, an observable excess of cancer would not be expected
because the cumulative doses were low (Tracy 1995, ICRP-60, Boice 1996).

Concern has also been expressed regarding historic airborne deposition of metals such as arsenic,
uranium and lead. The Ontario Ministry of the Environment (OME) assessed potential adverse
health effects of various metals emitted from this plant and other earlier industrial activities in
Port Hope including arsenic, chromium, cadmium and nickel (OME 1991). They reported that
levels observed in Port Hope at the time of the report were not of sufficient magnitude to expect
increases in cancer. These metals or their compounds are considered human carcinogens by the
International Agency for Research on Cancer (IARC). Inhalation in occupational settings has
been the principal route of exposure and excess lung and nasal cancers have been reported (IARC
1987). An evaluation of soil from the play areas of 12 Port Hope schools resulted in one area
being fenced off because of elevated lead and antimony levels (OMEE 1997, OME 1997).

Two earlier reports of cancer mortality rates indicated that rates in Port Hope were comparable to
other areas of the province and the country. In a report of mortality in selected urban areas in
Ontario for the period 1954-1978, mortality from 33 causes of death was not significantly
different from provincial averages (Ecosystems 1984, Kusiak 1984). The Mortality Atlas of
Canada, Volume 3, which covered the period 1973-1979, reported that cancer mortality rates for
Port Hope, including Hope Township, were not significantly different from Canadian rates
(HWC 1984).

Mortality data for Port Hope and Hope Township (1986-1992) was included in a series of reports
prepared for the Great Lakes Health Effects Program of Health Canada (GLHEP 1998). This
report also included Hope Township in the study area to try to minimize residence coding errors,
since no manual review of residence information on death certificates was conducted. This
resulted in Port Hope comprising about 75% of the total population. The mortality summary
reported all-age rates were significantly elevated among either men or women for the
components of circulatory disease (classified as diseases of pulmonary circulation, other forms of




heart disease, diseases of the arteries, and atherosclerosis), Parkinson’s disease, pneumonia and
influenza.

1c. Radiation Risk Background

Epidemiologic studies of populations exposed to radiation because of occupational, medical
treatments, nuclear reactors and nuclear weapons have linked many cancer sites with radiation
exposure. Either relative or absolute scales of risk are used, and the most complete models
include the modifying factors of sex, age at exposure and time since exposure. The term relative
risk (RR) describes the ratio of cancer rates in an exposed group relative to those in an
unexposed group. For example, an RR of 2 corresponds to a doubling of the cancer rate. The
term excess risk (ER) describes the increase in cancer rates relative to an unexposed group, but
measured on an absolute scale. An ER may be expressed as the extra annual number of cancers
per 10,000 persons. If either the RR or ER have been derived from a linear dose-response
analysis, they may be expressed as amounts per unit dose, e.g., RR per Sv; otherwise, they may
be quoted for a specific dose from the dose-response curve, e.g., at 1 Sv. A model also
frequently used for radiation studies presents results based on a model of excess relative risk
(ERR) per unit of dose. Table 1 presents a range of RR and ER estimates for various tissues with
regard to the carcinogenic influence of radiation (Boice, 1996).

The Life Span Study (atomic bomb survivors) cancer incidence and mortality data demonstrate
statistically significant effects of radiation for all solid tumours as a group, as well as stomach,
colon, liver, lung, breast, ovary and bladder cancers. The incidence data provide evidence of
excess radiation risks for thyroid cancer and non-melanoma skin cancers. An association with
radiation exposure is noted for most types of leukemia. Latencies of only a few years have been
observed for radiation-related leukemia and it’s comparatively large, site-specific risk serves as
an early alert for radiation risk (UNSCEAR 2000, Vol. I). Many tumors of solid tissues have
latencies of 10 years or more.

Studies of populations exposed to medical, occupational or environmental radiation provide
information on issues that cannot be addressed by the atomic bomb survivor data. A combined
analysis of data for a large number of nuclear workers indicates that the risk of leukemia
increases with increasing dose. Elevated risks of thyroid cancer as a result of the Chernobyl |
incident show a link with radioactive iodine exposure during childhood. Recent results from
several case-control studies of lung cancer and indoor radon are consistent with extrapolations
from data on radon-exposed miners (UNSCEAR 2000, Vol. I).

Increased non-cancer mortality and incidence, particularly for circulatory disease, have been
reported at doses of the order of one Gy or higher for several of the cohorts also used to
investigate the cancer risks associated with radiation. Cellular mechanisms for a relationship
between radiation and circulatory disease have been proposed. Studies include patients
receiving high radiation doses at high dose rates for treatment of Hodgkin’s disease as well as
breast cancer, and the Japanese atomic bomb survivors. However, there is some evidence that






