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BRITISH COLUMBIA CANCER AGENCY

Division af Bpldamiology, Biomatry
R Occupational Onoology
Fax {604) B77-1864

Dr. Nelson Amgs

Medical Officer of Health
813 ~ 10th Strest
CABTLEGAR, B.({.

VAN 2H7

Dear

25 September 1992

Enclesad is a ocpy ef the final report on Cancer in the

Trail School District.
together the final draft.
Trall on Ogtobar §.

With bast wishes,

Thank you for your help in putting
I leok forward to meeting you in

Youra sincersly,

Richard P. Gallagher,

Head, .

Epddeniology Segfion
RPG:sm !
Enc

600 Wes: 10¢h Avenoe, Vancouver, B,C., Canaca, VSZ 4E6 Tel. (604) 877-6000. Fax (604) A72-4594
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EXECUTIVE SUMMARY

A study commissianed by the B.C. Ministry of the Environment and released
June 26, 1981, indicated that soil levels of arsenie, eadmium, mercury, gilver and
zing, were high in game neighbourhoods in Trail. The Epidemiolagy Division of the
B.C. Cancer Agency was subsequently requested by the Ministiy of Health to examine
existing cancer mortality and incldence data to eveluate whether the Trail area had
higherlevels of cancer, which might be assoclated with community exposura to heavy
metals.

Analysis of cancer deaths {mortality] far the years 1956-1989 and newly
dlagnosed cancers {incidence) for the years 1983-1988 in the Trall School District
{#11) wag carried out.

Examination of monality and incidence pstterns do not sugpest that
onvironmaental contamination from heavy metals is leading to any increased risk of

davaloping cancer.
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INTRODUCTION

‘n 1988 the Trall Lead Study was underteken In aorder 10 Identify modifiable
determinants of elevated bload léad lavels In childign age 2-6 in Trail. The study also
compared the present blood lead situation in children with past studies of lead in Trail.
The investigation demonstrated that the average bload lead level among children in
Trail had declined dramatically since tha late 1970’s, when a previous study had baen
done', However, soma remalining concerns ware identifled; particulacly an average
blood lead fevel among children which was still higher than that seen In Vancouver,
Furthermore, the high blood leed lsvels tended to concentrate in particuler
neighbaurhoods close to the Cominco Lead Zing Smeiter,

Evaluation of the findings from the iead study prompted the Ministry of tha
Environment 1o commission a further study to aveluate possible soll contamination by
other metals In Traif. Results of thlg study showed substantlglly elevated levels of
“.arseni¢, cadmium, copper, mercury, silver and zing in the soll, with the highest lavais
of these metals aoourring In the same neighbourhaods with the highest lead levels.
The corraletion of lavels of other heavy metals with leveis of lead suggests that they
ore likely amanating from the same source as the Iead in the soil, namely the smalter.

Bocause of concarn about potentisl tong-term effects should exposure 10 these
matailg occur, the Minlstry ot the Health requested that the Division of Epidemiclogy,
Biometry and Occupational Oncology exarning incidance and mortality from cancer in

the Trail ares.

Cancer mortality data from 1956 through 1989 for the Trail School District
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+
(S.0.#11} was therefora evalustad, along with incidence data for the years 1983 [
through 19€9,
METHODS |
|
Mortality Data
Data on all cancer deaths occurring in the provinee of B,C, from 1988 through ‘
1989, were provided by the Divigion of Vita! Statistics {DVS}in Victoria. Information
on sach death included age or birth date, sex, and place of residence of the decadent
88 well as Imrmedlate, contributory and underlying causes of death. Qnly underlying
cause of death was used in the present anslysis.
Data was avalflable on 71,508 male and 56,279 female cancer deeths octurring
in the province.
Cause of daath informetion recorded on the death registrations vvas coded by

DVS nosolagists over the 34 year psriod according to the 6th, 7th, 8th end Sth

revisions of the International Classiflcation of Diseases™®. All codes were reconcilad
to the 7th revision format for this study.

Britlsh Columbla has 75 School Districts, and this administrative division was
chosen for nalys(s of the death data, as the bounderies of the schoo! districts have
remained stable over the period of ths study. No major changes have baen sggn In
the boundaries for School Digtrict #11,

Populatlons for each school district, and for the province as a whole, were ?
obtained from the Central Statistics Bureau of the Mlalsiry of Finance and Corporatea

Relations, Figures by sex and B-year age group were avallable for the census years
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1971, 1978 and 1981, and estimatad populations for the inter-censal years 1882.

1889, Populations by 6-year age group, but not sex, were obtained for the census
years 1958, 1961 and 1986, and the sex breakdown for these aariler years was
estimated from tha sex distribution of the |ater populations. Linear interpolation was
usud to sslimate populations by school district for inter-censal years.

For each cancer type ot site, standardized mortality ratios (SMR) ware
calculated by sex and by school district. The SMR compares the ratio of the observed
number of deaths in a particular school district; in this case Trail, with the number of
deaths expected in that school district based on the provineial mortality rate. Alf rates
were age standardized to the 1971 B.C. population. This ratio was then muftipried
by 100 to give tha SMR. Statistical significance of elevated or reduced SMRA's was
assessed by assuming thet the observed number of deaths in each aras followed a
Poisson distribution.

Incldence Data

Although mortality data is available for much longer historical periods than
cancer incldence data, thé information on death raglstratl'ohs has wall recognized
inacouracies and limitatlons. Cause of death coding may lack precision and
detarmination of the primary tumour may be difficult in patients dylng of widespread
matastases’. Also, cancer patients with tumours which have a good prognosls may
die fram other causes without the cancer being recorded on the death registration®*.

Incidence data - that 1§ information based on new diagnoses of cancer rather

than deaths from cancer - is thus superior, in genaral, to mortallty data for the
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avaluation of cancer patterns and trends.

The British Columbla Cancer Registry coligcts incidence dats on all newly
diagnosed cases of cancer among the residents of the province. These data are
pravided to the Registry from laboratories throughout the province in the form of
duplicate coplies of patholeogy reports msntioning malignancy. Unfortunately the
copies of tha pathology reports seldom give the pstient’s residence address. Thue,
althaugh the numbers of new cases of cancer diagnosed in the provinca each year s
known with actcuracy, pin-pointing exact residence address has histosically bgan a
problem.

Tha Dlvislon of Epidemislogy at the Cancer Agency undertook a retrospective
survey of rasidence at glagnosis of B.C. patienta diagnosed from 1983 through 1989,
Address and postal code vare obtained through hospital and physiclan records, where
available, for all cases diagnosed during this time period.

Of the incident cases from 1883-1889, school district of residence at diagnosis
was evailable on over 87%. Postal code was avallable for 90% of the Incidence
cages. Complete regidance address at diagnosls was lacking on about 12% of cases.

Standardized incidence ratios (SIR) for each school district, including Teall, were
calculstad - using indirect age standardizatlon to the 1871 B.C. population,
Caleulstions were analogous to those carled out for mortality end the ratio of
observed lnc?danca cases to expected (based on provinclal rates) wes again mﬁlt]plied
by 100. Significance of SIR values diflering from 100 was asssssed by comparison

with 1he Poisson distribution’™.
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RESULTS
Mortality

Cancer mortality for males and females for the overall period 1256-1989 s
presented in Table 1, with numbers of deaths, standardized mortality ratios (by
comparison with the rest of the province), end where the School District ranks out of
the 74 districts surveyed for sach cancer.

For all eancers combineﬁ the male SMR is virtually exactly what would ba
axpected; that I the rates of male cancer for the School District of Trail is the same
as the rate for the entire province. For fernales the SMR Is about 70% less than
anticipated based on the province as a whole and this value is statistically significant,

Overall in the table several SMR's are signficanily sleveted and several
signiflcantly tower than antlcipated. Cancers of the oropharynx In males, colon and
genito-urinary system in fomnales are lower than expected, while breast cancers In
males and cancers of the small intastine in females are significantly elevated. It
should be noted that most of the elevated and reduced SMR'Is are based on relatively
small numbers of deaths ovar the 34 year pariod. Haence concern about a particularly
high or low SMR {for instance SMR=460.5 for male breast cancer) should be
tempered by the knowladge that a difference of one death would make a major
differance In the SMA.

Lung cancer axcessas have been reported in sevarsl studies of populations with
substantial @xposureto elither arsenic or cadmium'* 12, Non-melanocytic skin cancer

has also been reported t0 b more common in cohorts exposed 1o arsenic. It hag also
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bean suggested that prostate cancer may be elevated in warkers constantly exposed
10 cadmium™,

Because lung cancer Is cancer of concern, we evaluated mortality from this
cause over four time periods in Trall - 1866-63, 1964-71, 1972-80, and 1881-89 a5
shown in Table 2,

Elevatad martality for lung cancer is sean among msles in the final period, with
an SMR of 130 indicating about 30% more deaths than anticipatad from this causs
in men. No significantly alevated risks are seen in other periods for males. Also ng
significantly elevated SMR's are seen for eny time period among females.

A total of 5 deathz were attributed 1o non-melanocytic skin cancer, however,

. these wgre all in malas. If an environmental agent waro responglble for these cases
one would expact that :.an excass would be seen In bath malas and famales,
incldence

As noted earlier, cancer incidence data is, in general, more useful than mortality
data in evaluating cancer trends and geographic patterns.

Incidence figures for 1983 through 1989 indicate statisticatly slgnlfi;ant
axcesses of cancer of the testis among men and pancreatic cancer In women ({Table
3). S.anlﬂ'cnt defleits-in incidence were seen for kidney and brain cancger in males
and ovarian canger in fermales. No st-atistlcal!v significant excesses were found In
elther males or fermales for lung cencer or prostate cancer, the tumaurs which might
be expected to be elpvated. Although the SIR for male lung cancer I aimost 20%

higher than expected, this may simply be due to chancs.
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CONCLUSIONE

The findings from our review of deaths over the perlod 1956-1989 do not
suggest that mortality from cancer in Trail (Schoot District #11} is higher than
anticipated in either males or females, by comparison with the province es 8 whole,
Over the entire lime perlod no excesses are seen in either lung or prostate cancer In
males, or lung cancer in females - the sites which might be expacted to be eievated.

The only statistically significant excess in cancer mortality from 1958-1889 in
the Trail School District is sean amang females for cancer of the small intestine
{(PMR =299, p<.06), This finding is haged on & small number of deaths (5) and no
corresponding excess Is asen in males. Since no previous studles have suggested an
assoclation between turnours of the small intestine and metal exposure, it would seem
untikely thet these deaths gould be atiributed to high levels of metals In the local
environmant.

Evalustion of lung cancer mortality by time period suggest that an excess of
deaths pcourred among malas (SMR = 130) during the time p:ariod 1981 though 1989
in School District #11. The excess is seen only in males and only in regent years,
rather than In earlier time periods, and these facts argue against community exposure
to a carcinogen.

Tha statistically significant excess of lung cancer deaths seen in males from
1981-1989 is mirrared by a similar eleveted standardized incidence ratio (SIR = 119}
for nawly dlagnosed incident lung cancers from 1983-1989 although this is not

statisticstly significant. No corresponding excess of lung cancer incidence Is seen in
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females.

Two cancer 8ltes, ona In meles and one in females, appsar to have significantly
elevated incidance for the years 1983.1989. These are cancer of the testes in males
{SIR = 218) end pancrestic cancer in females (SIR=249}). Nelther of thase cancers
have been reisted to heavy metal exposure. It should be noted however that
statistically signiflcant deficits are 'aiso seen in malgs in cancers of the kidnay
(SIR = 22) and brain (S§I1R= 17}, and in famales for endomatrial cancer {SIR=31).

This examination of Incidence and mortality data frorn the Trall School District
doas not suggest that anvironmental contamination frnrﬁ hesvy metals is associated

with an elavated risk of developing cancer.
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TABLE 1
Cancer Mortality, Trail School Diatriect (8.D.711) 19561989 by #its and fax

Kalen . Femal

Site - Number SMR' Rank Number SMR Rank
Lip 0 6.00 49.0 0 0.00. 39.5%
Orel cavity 1 13.77¢ 65.0 5 139,14 20,0
Oropharynx i 69.78 29.0 0 0.00 47:5°
Nasophaxynx 4] 0.00 £6.0 0 0.00 52.5
Hypopharynx o 0.00 51.5 ) 0.0% 46.0
Fharynx 2 29,89 $9.0 1 3%.30 45.9
Esophagus 24 145.06 5.0 6 92.53 29.0
Stomach 59 111.69 12.0 28 116.26 i8.0
£mall Intestine o 0.00 $7.5 5 298,234 41,0
Colon 49 21.56 33.0 34 67.62% §5,0
Rectum 25 2D.69 17,0 20 116.78 2).0
Liver a 92 .59 24,0 L] 102.98 32.0
Gallbladder s 87.08 39.0 11 115,49 33,0
Pancreas 48 115,22 i32.0 29 108.55% 26.0
Rasa and .

Nasal Sinus 0 0.00 53.0 .0 0.00 51.5
hrm * - 5 70.33 4‘-0 0 0-00 58.0
Lung 208 104 .18 14,0 55 38.30 45.0
Pleural cavity 3 164 .33 16.0 o 0.00 47.0
Breast 3 460,.54& 5.0 105 100.22 30.0
Cervix 11 61.87  €5.0
Endonetrium 9 70.20 53.0
Ovary o , 27 75.8% . 47.0
Prostate &8 103,91 317.0 '

Testig 4 199,43 9.0 .

Kidnay 17 - i01.7) Jo.0 - 5 64.58 55.0
Bladder 18 83.79 45,0 boa 56.35 58.0
Malanona 7 108.41 . 18,0 S 57.52 38.0
Non-Melanoma _ : :

Skin 5 204 .32 9.0 0 0.00 57.B
Eye 1 106.78 - 20,0 2 322.16 7.0
Brain and . .

Nervous 14 64.51 59.0 17 115.16 19.0
Thyroid 2 154.03 15,0 2 89.38 37.0
Bone 3 115.22 ad4.0 0 0.00 59.0
Soft T{asua . i

Barcoma s 174 .47 12.0 0 0.00 62,0
Lymphosarcoma 27 134.88 8.0 11 78.77 47.0
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TABLE 1 (continued)
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Cancar Mortality, Trail School DPistriat (B.D.F11) 15S5-19g9 by 8ite and Bex

Males
Site Nunbar SMR? Rank
Hodgkin's
Diseasa 4 75.93 40,0
Myeloma 7 §9.73 85, 0
Leukenia 27 94.50 41,0
All cancor 678 100.96 16.0
All deaths 2911 97.37 40.0
» Means Significance <0.05

f Means Significance <0.03

8MR = Standardized Mortality Ratie
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2 20.632 45.0
5 81.16 48,0
2% 115,50 12.0
447 BS 89w 60,0
1930 101.98 40,0
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TABLE 2

Lung Qancer Mortality: Trail Sohool niaixiui {B.D.

11}
by Time Periocd 195s~198¢
Hale Female
No. NQ' ' ”
Deaths  EMR' Rank Dgeaths SMR! Rank
1956=1963 28 114 13 4 113 20
1964-1971 2B 71 48 g 73 44
1972-1980 54 B6 46 19 108 a0
1981-1989 95 13Q0%% 10 24 81 54

*%  pP<.01
! 8MR ~ Standardized Mortality Ratie
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TABLE 3

Cancar Tnoidence, Trail school District {(B.D.¥11) 1983-1989 by Bite and Sex

Males . _ . . Females TR
gsita Number 8IR! Rank Number SIR! . - Rank
Lip 1 36,36 59.0 o 0.00 51.0
Mouth/Pharynx 8 86.05 33.0 2 41.58 B3.0
Egophagus 5 107.76 32.0 1 47.70 8.0
Stomach 1) . 107.55% 30.0 5 84.28 3B.0
Colon 21 78.53 53.0 20 77.37 60,0
Rectum 17 87.95% 53.0 . 15 114,95 24.0
. Liver 3 90.97 27.0 0 0.00 59.5
Pancroas . 11 134.51 16.0 17 248,948 5.0
Larynx k' 55.76 60.0 0 0.00 ©  B5.%
Lung 75 119. 86 16.0 27 87.28 47.0
Soft Tissie
Sarcomna 5 113.09 13.0 ) 39.45 55.0
Nelanona 9 98.72 30.0 8 88,83 46.0
Breast " 98 C113.85 5.0
Caxvix 4 $2.50 - 5240
Endometrium 18 103.77 26,0
Ovarz 4 _31.09% 70.0
Prostata 8% 105.10 26.0 .
Testls o | 215.33% 3.0 '
Bladdar 1 100.98 34.0 2 41.37 8.0
Kidnaey 2 . 22.3}%  68.0 5 108,76 37.0
’rlin 1 . 17.36% 71.0 . r 1gl.06 7 .5.0
Hodgkin's, ‘ ,

Dicgcame 2 28.19 - 34.0 b § 66,78 43,0
Non-Hodgkin's . i . .
Lynphoza 13 107.27 22.0 6 6448 62.0

Multiple ) o -
Myeloma 8 " 185,31 13.0 3 60,40 .. B2
Other Sites 13 117.18 19.0 18 134,08 10.0
Primary Unknown 37 79.18 51.0 14 84.87 bl.0
Al}l Cancers asg . 100.00. 27.0 279 95,79 316.0

2 Meana Significance «<0.08 _
& Means Bignificance «<0.01
! SIR = Standardized Incidence Ratio
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