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Abstract
An incidence study of malignant melanoma of
the skin (MMS), conducted previously among
the workers of four plants of a large telecom-
munications industry located in Montreal,
Canada, showed a standardised incidence ratio
of 2-7 (95% confidence interval (95% CI) 1-3-
5 02) for the years 1976 to 1983. To describe
more precisely the magnitude ofthe problem a
mortality study was started among the same
population (n = 9590) for the same period
(1976-83). At the end of 1983, 9180 workers were
alive, 261 were dead, and 149 (1-5%) were not
traced. Standardised mortality ratios (SMRs)
for all causes ofdeath were surprisingly low for
men (SMR = 0 57; 95% CI 0-50-0-64) and
women (SMR = 0 56; 95% CI 0 37-0 82). The
SMRs for major causes of death were also less
than expected. These results may be explained
by a pronounced selection bias (healthy worker
effect) and by the short duration of follow up
(eight years). For MMS, two deaths occurred
among men (SMR = 2-00; 95% CI 0 24-7 22)
and one among women (SMR = 4-81; 95% CI
0-12-26'78). A third man who died ofMMS was
miscoded as having a primary pulmonary
melanoma. Including this case increased the
SMR for MMS to 3-00 (95% CI 0-62-8-77;
p = 0-08). Polyvinyl chloride and polychlorin-
ated biphenyls were used in the plants and
some of the workers did soldering. A planned
case-control study will investigate other possi-
ble exposures at work.

An incidence study of malignant melanoma of the
skin (MMS) was previously conducted among the
workers of a large telecommunications industry for
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the years 1976 to 1983. Among men, 10 cases were
found and the standardised incidence ratio (SIR) was
2 7 (95% confidence interval (95% CI) 1 3-5 02). No
cases were found among female workers.'
During the same period, a second study was

initiated. The objective was to estimate mortality
from MMS among the workers of four plants of this
same telecommunications industry located in
Montreal, Canada, from 1976 to 1983.

In published reports, personal risk factors for
MMS have included sun exposure,2 fair skin and hair
and blue eyes,3 and naevi4; MMS was also more
frequent in higher socioeconomic classes.' With
regard to occupation, MMS was more prevalent in
white collar than in blue collar workers.6 Workers in
occupations with exposure to sun showed an
increased risk of developing MMS.7 Excesses of
MMS cases have been found with exposure to
polyvinyl chloride (PVC)89 and polychlorinated
biphenyls (PCBs)."' Gold miners," veterinarians,'2
and chemists'3 showed high risks for MMS. Work in
a nuclear energy laboratory'4 and an aircraft indus-
try'5 has also been associated with MMS.

Material and methods
The population under study consisted of male and
female employees active on 1 January 1976 and new
workers hired from the beginning of 1976 to 31
December 1983. Only those workers with six or more
months of experience at the plants were eligible for
the study.
For each employee, the contribution of person-

years was computed using Monson's programme.'6
The date of entry into the study was 1 January 1976
or the date of hire, if later. The end of the period of
observation was 31 December 1983 for workers who
were known alive, or date of death, or date lost to

follow up, whichever was appropriate.
Expected numbers of deaths were calculated from

the death rates of the population of the Montreal area
for the same period. The denominators for these rates
were extracted from the Census of Canada for 1976
and 1981. '7-2O Numerators were secured from a
provincial agency in charge of official vital statistics
(Bureau de la Statistique du Quebec).
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Table I Standardised mortality ratios (SMRs) and 95%
CIs in a telecommunications industry 1976-1983; male
workers

Observed
Cause of death deaths SMR (95% CI)

All (000-999) 231 0-57 (0 50-0-64)
Infectious diseases (001-139) 3 1-28 (0-263-75)
All cancers (140-209) 67 0-58 (0 45-0-72)
Mouth (140-149) 1 0-18 (0-00-1-01)
Digestive (150-159) 22 0-70 (0-44-1-06)
Pulmonary (162) 26 0-56 (0-37-0-82)
Melanoma (172) 2 2-00 (024-722)

3t 3-00 (0-62-8-77)
Genitourinary (179-189) 3 0-37 (0-08-1-07)
Eye, brain (190-192) 2 0-47 (0-06-1-70)
Other (193-199) 4 0-80 (0-22-2-06)
Lymphatic, haematopoietic

(200-209) 7 0 73 (0-29-1 50)
Endocrine diseases (240-279) 3 0 40 (0-08-1-16)
Blood diseases (280-289) 1 1-69 (0 04-9 44)
Nervous system diseases

(320-389) 1 0-23 (0-01-1-26)
Circulatory diseases (390-459) 108 0-63 (0-52-0-76)
Respiratory diseases (460-519) 7 0 41 (0-16-0 84)
Digestive diseases (520-579) 17 0-62 (0-36-0 99)
Genitourinary diseases (580-629) 1 0-37 (0-01-2-08)
Other diseases (630-799) 5 0-48 (0-16-1-13)
Accidents (800-999) 18 0-42 (0 25-0 67)

tIncluding one melanoma death miscoded as a primary pulmonary
melanoma.

Vital status of each worker was first assessed using
the company records, then through the Quebec
Pension Plan (Regie des Rentes du Quebec) and
finally through the Canadian Mortality Data Base.
The date, cause, and code of death (according to

the 8th and 9th revision of the International Clas-
sification of Diseases (ICD)"2 of each worker iden-
tified as deceased between 1976 and 1983 were
obtained from the different Canadian provincial
registries where the death occurred. Death cer-
tificates were not available for three workers who
were excluded from the analysis.
Observed numbers of deaths among the workers

were compared with those expected and 95% con-
fidence intervals (95% CIs) were calculated.23

Results
The cohort under study comprised 9590 workers of
whom 75% were men. At the end of 1983, 9180
workers were alive, 261 were dead, and 149 (1 5%)
were not traced. Men and women contributed
50 274-4 and 17 688-9 person-years respectively.
Among men, the SMR for all causes of death was

0 57. For all cancers, circulatory, respiratory, and
digestive diseases, and accidents, SMRs were all low
and significantly in deficit (p < 0-05). Two deaths
occurred from MMS (SMR = 2-00). A third, which
was an MMS with pulmonary metastasis, was mis-
coded on the death certificate as a primary pulmonary
melanoma (SMR = 300; p = 0-08) (table 1).
For women, only SMRs for all causes of death,

circulatory diseases, and accidents were significantly

Table 2 Standardised mortality ratios (SMRs) and 95%
CIs in a telecommunications industry 1976-1983;female
workers

Observed
Cause of death deaths SMR (95% CI)

All (000-999) 27 0-56 (0-37- 0-82)
Infectious diseases (001-139) 1 3-92 (0-10-21-84)
All cancers (140-209) 17 0-87 (0-50- 1-39)

Digestive (150-159) * 5 1-22 (040- 2-85)
Pulmonary (162) 4 1-54 (0-42- 3-95)
Bone, breast (170-171, 173-178) 5 0-86 (0-28- 2 00)
Melanoma (172) 1 4-81 (0-12-26-78)
Genitourinary (179-189) 1 0-31 (0-01- 1-74)
Other (193-199) 1 1-16 (0-03- 648)

Circulatory diseases (390-459) 6 0-45 (0-17- 098)
Respiratory diseases (460-519) 1 0-60 (0-02- 3-36)
Digestive diseases (520-579) 1 0-41 (0-01- 2-30)
Accidents (800-999) 1 0-16 (0-00- 0-92)

lower than unity. The SMRs were high for infectious
diseases (n = 1) and various types of cancer (diges-
tive, pulmonary, and other) without reaching statis-
tical significance. Only one death occurred from
MMS (SMR = 4-81; 95% CI 0 12-26-78) (table 2).
For MMS, SMRs were calculated according to

latency defined as the time between date of hire and
date of death or censoring.
Among men with a latency period of 0-19 years,

one death was observed. The SMR was 4 72 and was
not significant (NS). Including the miscoded death
would have raised the SMR significantly to 9 43
(95% CI 1 14-34 06). Among men with a latency
period of 20 years (n = 1), the SMR was 1-28
(NS). Among women, the only death found was in
the 0-19 year latency group. The SMR was 12 05
(NS) and the 95% CI was large (table 3).

Discussion
Two main results accrue from our present study.
Firstly, the SMRs for all causes of death for workers
of both sexes were surprisingly low. In a review of
mortality studies, Carpenter noted that SMRs in
cohorts of workers were usually around 0_9.'4 In our
study the SMRs were 0 57 for men and 0-56 for
women. The results were also analysed with two

Table 3 Standardised mortality ratios (SMRs) and 95%
CIsfor malignant melanoma of the skin by sex and latency;
workers of a telecommunications industry 1976-1983

Deaths

Latency Observed Expected SMR (95% CI)

Men:
<20years 1 0-21 4-72 (0-12-26-27)

2* 0-21 9-43 (1-14-34-06)
>20years 1 0-78 1-28 (0-03- 7-11)

Women:
<20years 1 0-08 12-05 (0-03-67-11)
> 20 years - 0-13 - (-)

*Including one melanoma death miscoded as a primary pulmonary
melanoma.
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other reference populations: the population of the
province of Quebec and the population of Canada.
The results remained the same. In a separate inves-
tigation, actuaries have found that the lifespan of
these workers was greater than most other groups of
pensioners and have suggested to the company that
pension contributions be increased.
There appears to be a strong healthy worker effect

in our cohort.25 In fact, workers of the company
studied are skilled and have good salaries compared
with other workers in the Montreal area.
The duration of follow up (eight years) was

determined by practical considerations. This com-
paratively short period could also have contributed to
the low SMRs.2627
The second result worth mentioning is that the

workers showed higher but not statistically sig-
nificant SMRs for MMS. This may be explained by
two limitations of the study-namely, the short
duration of follow up and the good five year survival
for MMS in Canada; the five year survival from
1974-78, was 84% for women and 73% for men.28
The high value of the SMRs may be explained by

non-occupational factors. Skilled workers of the
company may have adopted the habits of higher
socioeconomic groups who are at higher risk of
developing MMS.5
Even if the SMRs were high, the increased risk

appeared in the 0-19 year latency group. Adding the
miscoded case gives a significant excess
(SMR = 9 43; 95% CI 1. 14-34 06) (table 3). On the
death certificate the hand-written cause of death of
this additional case was "pulmonary melan." (for
melanoma) or "pulmonary metas." (for metastasis),
which was read by the nosologist as a primary
pulmonary melanoma. This primary cancer is a very
rare disease. Since 1888, only 20 cases have been
published.29 The case had been identified as anMMS
in our first incidence study.' So we are confident that
this man had in fact an MMS.
An increased risk ofMMS in the 0-19 year latency

period was also seen in our first incidence study.'
This observation may argue against an occupational
risk factor for MMS knowing that occupational
cancers are usually seen after a long latency period."'
It can be argued that melanoma may develop in a
shorter time because of the synergistic effect of two
factors such as exposure to sun, a possible promoting
factor of MMS,` and occupational exposure.32
Another study conducted in an Italian aircraft indus-
try also showed an excess of MMS with a short
latency period.'5

Three other studies are of interest. One conducted
in the electronics industry showed an increased risk
of MMS of 1-35 (95% CI 1-05-1-76)." A study
conducted among workers in the telecommunica-
tions industry showed a standardised morbidity ratio
for melanoma of 2-6 (95% CI 1-3-4-5). The risk

increased to 3 9 (95% CI 14-8-5), however, among
solderers.34 The third, a mortality study in a cohort of
engineers in Sweden, gave an SMR for melanoma of
3 2 (95% CI 0 7-9-4). Among the three deceased
engineers, one had worked in telecommunications
and the other two had worked in power transmis-
sion.35
For this study, we did not have access to informa-

tion on exposures and occupational histories. We do
know that PVC and PCBs were used in the plants.
Also, some ofthe workers were involved in soldering.
At this stage, it was not possible to identify possible
interactions or associations between these exposures.

Secondary results were found among women.
They showed SMRs higher than one for digestive,
pulmonary, and other cancers that had no a priori
relation with work. Can it be associated with specific
exposures ofwomen or to different life styles of these
working women (for example, more cigarette smok-
ing or more alcohol drinking) compared with the
general population?
The excess (NS) of death from infectious diseases

among men was also difficult to interpret. Two out of
the three observed deaths occurred with underlying
cancers (one lymphoma and one glioblastoma).

In conclusion, the cohort under investigation
experienced a statistically significant excess ofMMS
in the incidence study,' which was not repeated in the
mortality study. The lack of information on work
histories made it impossible to establish a link
between MMS and occupational exposure. We are
now carrying out a case-control study including
incident and deceased cases to investigate further the
possible associations with exposure at work.

We thank Dr Benedict Armstrong, McGill Univer-
sity, for his helpful advice on statistical procedures.
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