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SUMMARY
Occupation of father at time of birth was ascer-

tained for a series of 386 children who died of
malignant disease before age 5 during the years
1965-70 in the province of Quebec and a control
group of 772 children whose birth registration
immediately preceded and followed that of each
case in the official files. The comparison of cases
with controls showed a significant excess of fathers
in hydrocarbon-related occupations among the
cases with relative odds of 2-1. These occupations
included, in particular, motor-vehicle mechanics,
machinists, miners, and painters. On the other hand,
cases and controls did not differ with regard to place
of residence of parents or mean paternal age. The
possible role of father's occupation in the risk of
malignant disease of his offspring seems to deserve
further investigation.

INTRODUCTION
In previous studies of birth characteristics of

children dying of malignant diseases (Stewart,
Webb, and Hewitt, 1958; Pinkel and Nefzger, 1959;
Githens, Elliot, and Saunders, 1965; Fasal, Jackson,
and Klauber, 1971) father's occupation was used
only as an index of socioeconomic class.

In reviewing, for other purposes, a small sample
of birth and death certificates of Quebec children
the impression emerged of a large number of fathers
in petrol-related occupations when the cause of
death was cancer.
The purpose of this study is to investigate the

possible risk of malignant disease in childhood
associated with specific types of occupation of the
father.

* This study was supported in part by a grant from the University
of Montreal.

MATERLAL AND METHODS
Children who died of malignant diseases under

the age of 5 in the province of Quebec during the
years 1965-70 were traced from three independent
sources-death certificates, hospital insurance data,
and hospital records, in particular those of the two
paediatric hospitals in the province, the Montreal
Children's and Sainte-Justine.

Birth certificates were found at the Quebec
population register for 386 out of 402 patients
ascertained.
A control group was assembled comprising 772

children whose birth registration immediately
preceded and followed that of each case in the
official files.

Information with regard to residence of mother
at the time of birth, age of parents, and occupation
of father was obtained from birth certificates.

Occupations of fathers were grouped according
to guidelines given by a specialist in industrial
hygiene unaware of the numbers of cases and
controls involved. Three groups with potential
exposure to hydrocarbons were identified: the first
included motor-vehicle mechanics and service-
station attendants exposed to petrol and oil; the
second comprised machinists, miners, and lumber-
men also exposed to petrol and oil; and the third
painters, dyers, and cleaners exposed to solvents.

Occupation of father was not known for 30 cases
(12 with no mention of occupation on birth certifi-
cate, 3 with a father not working at the time of
birth, 15 with an unmarried mother) and 56 controls
(30, 1, and 25 respectively).

RESULTS

The distributions of occupation of father at
the time of birth for cases and controls differ
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TABLE I
DISTRIEBUTION OF OCCUPATION OF FATHER AT TIME

OF BIRTH FOR CASES AND CONTROLS

Cases Conitrols Total
Occupation of Father No. */ No. y No.

at Time of Birth

Professional, administrator 18 4'7 59 7-6 77
White collar worker .. 82 21 2 167 21 6 249
Farmer . .. 28 7-3 78 10-1 106
Motor - vehicle mechanic,

service-station attendant 29 7-5 29 3 8 58
Machinist, miner, lumber-
man . ..32 8*3 35 4*5 67

Painter, dyer, cleaner .. 10 2.6 11 1-4 21
Driver . .. 19 4.9 49 6-4 68
Factory worker .. 16 4-1 34 4.4 50
Construction worker .. 8 2-1 19 2*5 27
Electrician, plumber, car-

penter. .. . 26 6-7 63 8-2 89
Tailor, weaver, furrier .. 8 2-1 8 1.0 16
Butcher, baker, dairy

worker . .. 12 3-1 25 3-2 37
Miscellaneous blue collar. 19 4-9 43 5-6 62
Unskilled . .. 49 12.7 96 12-4 145
Unknown . .. 30 7-8 56 7-3 86

Total .. . . 386 100-0 772 100-0 1,158

x2 -=25-31,DP 14,0-025 <P < 0.05

significantly at the 0-05 level (Table I). The larger

contributions to X2 come from four of the cells

corresponding to hydrocarbon-related occupations.
In those cells (motor-vehicle mechanics and service-

station attendants, machinists, miners, and lumber-

men) the expected numbers are much lower than

the observed ones for cases and, of course, the

reverse is true for controls. Out of a total X2 Of

25-31, the six cells corresponding to hydrocarbon-
related occupations account for 15-47 whereas the

24 remaining cells contribute 9-84.

Partitioning the 14 degrees of freedom into 11

degrees to compare distributions of occupations
classified as not exposed to hydrocarbons, 2 degrees
to compare distributions of occupations classified

as exposed, and degree of freedom to compare

distributions of exposed versus non-exposed occu-
pations, the first and second X2 show no significant
differences (X2 = 7 -90, 1 1 DF, P > O-70; X2 = O'-07,
2 DF, P > O'.95) whereas the third is highly signifi-
cant (X2 = 16'81 with Yates' correction, 1 DF,
P < O-OOO1). The relative odds are 2 -1 for the
exposed occupations.
The detailed distribution of fathers in hydro-

carbon-related occupations for cases and controls
is shown in Table II. Excesses for cases exist mainly
among motor-vehicle mechanics, machinists, miners,
and painters.
The distribution of occupation of fathers for

cases by diagnosis appears in Table HII. The excess
of fathers in the motor-vehicle mechanic group
exists in all diagnostic categories with the exception
of Wilms' tumour; in the machinist group, it exists
for leukaemia and for 'others'.

Five cases of Letterer-Siwe disease have been
included in this series in the diagnostic group
labelled 'others'. Four of the fathers were in hydro-
carbon-related occupations-two painters, one
motor-vehicle mechanic, and one miner; the fifth
was a weaver.

TABLE II
DISTRIBUTION OF HYDROCARBON-RELATED
OCCUPATION OF FATHER FOR CASES AND

CONTROLS

Occupation of Father at Time of
Birth Cases Controls Total

Motor-vehicle mechanic . .. 28 27 55
Service-station attendant .. 1 2 3
Machinist .. . . 24 29 53
Miner . .. . .. 6 6 12
Lumberman .. . . 2 - 2
Painter . .. . .. 8 7 15
Dyer. I.. . 1 2
Cleaner .. . . 1 3 4

Total . . . .. 71 75 146

TABLE IllI
DISTRIBUTION OF OCCUPATION OF FATHER AT TIME OF BIRTH FOR CASES BY DIAGNOSIS

Diagnosis
Leukaei, Nervous System
Lymphoma Cancer Wilms' Tumour Others Total

Occupation of Father at Timeof-
Birth No. %. No. % No. % No. % No. 0/

Professional, administrator .. 7 3-2 9 8.9 2 8-0 - - 18 4.7
White collarworker . .. 44 20.2 19 18-8 8 32-0 1 1 26-2 82 21-2
Farmer .. . . 16 7-3 6 5-9 1 4-0 5 11.9 28 7-3
Motor-vehicle mechanic, service-

station attendant . .. 16 7*3 10 9.9 - - 3 7-1 29 7-5
Machinist, miner, lumberman .. 23 10-6 2 2-0 - - 7 16-7 32 8-3
Painter, dyer, cleaner . .. 5 2-3 1 1.0 - - 4 9.5 10 2-6
Other bluecollar worker .. 91 41-8 41 40-6 13 52-0 12 28-6 157 40-6
Unknown .. . . 16 7*3 13 12-9 1 4-0 - - 30 7-8

Total .. . . 218 100-0 101 100-0 25 100-0 42 100-0 386 100.0
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The geographical distribution of residence of the
parents at the time of birth of cases and controls
did not differ nor did the distribution of paternal
and maternal age. The mean paternal age was
31 46 years with a standard deviation of 6*8 for
cases and 31 44 with a standard deviation of 6-9
for controls. In the blue-collar worker group, the
mean paternal age was 30 89 years for cases and
31 '00 for controls with standard deviations of 6 8
and 7 0 respectively.
How the exposure of the father to hydrocarbons

could lead to a greater risk of malignant disease
among his offspring is open to question. Could it be
because the child is himself exposed to the repeated
or continued presence of certain items in the
household or prolonged contact with his father?
Could it be the result of a direct effect of some
hydrocarbon contained in petrol and oil on sperma-
togenesis-the carcinogenetic defect would then be
transmitted to the child?
Although the results of this study are quite

striking, the well known difficulties in classifying
occupations plus the possibility that there may be
something unusual about this series of cases and/or

controls should be kept in mind. Considering the
potential interest of the problem, further investiga-
tion on this topic would seem to be warranted.

The authors wish to thank Dr. Jean-Marc Fredette
and the staff of the Quebec Population Register for their
co-operation and Dr. Gilles Theriault for valuable
advice.
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