ST R TV N R

“yie

RN

IR IE SRR

- s

364

The Medico-Social
Research Board of
Ireland, PO Box 1851,
Ballsbridge, Dublin 4,
Ireland

G Dean

Correspondence w
Dr G Dean

Accepted for publication
November 1993

Juurnai of Eprdemsiogs and Comomenty Health 1994,48:364-368

Deaths from primary brain cancers, lymphatic
and haematopoietic cancers in agricultural
workers in the Republic of Ireland
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Abstract

Study objective = To ascertain if agricul-
tural workers in the Republic of Ireland
had a higher than expected mortality
from brain and haematopoietic cancers
than occurred in the general population.
Design = The Central Statistics Office of
Ireland provided computer analysis of all
deaths coded as cancer of the brain, ICD
191, and of lymphatic and haematopietic
cancers, ICD codes 200~208, by socioeco-
nomic, sex. and age groups, from 1971 to
1987. The deaths were then analysed by
socioeconomic group and compared with
the expected number of deaths in the
general population.

Setting = A cluster of four deaths from
primary brain cancer, three from leuk-
aemia, and one from Hodgkin's disease,
occurred in the research and technical
staff of the former Agricultural Institute
of the Republic of Ireland in men under
the age of 65. This raised the question,
were farmers more likely to get these
forms of cancer due toexposure to herbi-
cides or fertilisers?

Subjects = All deaths in the Republic of
Ireland from 1971 to 1987 by socioeco-
nomic group.

Main results = Although deaths reported
as due to primary brain cancers had
increased in all socioeconomic groups in
the two time periods studied, there was no
greater increase in farmersand a smaller
increase inotheragriculturalworkersand
fishermen. Deaths from Hodgkin's disease
and multiple myeloma, and to a smaller
extent from leukaemia, had also
increased. The increase in reported mor-
tality of these haematopoietic cancers in
farmers Was no greater and in ocher agri-
cultural workers it was less than in the
general population.

Conclusion = There was no evidence that
farmers had any greater increase in mor-
tality from these cancers than the general
population. The cluster of brain and
haematopoietic cancers in research and
technical staff at the Agricultural Insti-
tute of the Republic of Ireland docs not
reflect a high risk of these cancers among
the general farming population, but
strongly supports the need for a compila-
tion of a register of causes of death of
laboratory workers in a number of coun-
tries.
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An invesrigation in 1985 into the causes of
death in male research and technical staff
employed by the Agricultural Institute of Ire-
land, showed that there were four deaths from
primary brain cancer, three from leukaemia,
and one from Hodgkin's disease among the 1
deaths from cmcer out of 28 total deaths.'
Another member of the [nstitute’s technical
staff was sutfering from 3 lvmphatic cancer.
The Jluster of deaths from Brain and haemato-
poietic cancers among the research and techni-
cal staff, who had worked in Jifferent branches
of the Institute, could have been due to radi-
ation from radioactive isotopes, a viral infec-
rion, or a chemical hazard from some
substance used in agriculture or research,
or it could have been a very unusual chance
occurrence.

About the same rime it was reponed chat a
cluster of rare cancers (sarcoma, lymphoma)
was occurring among laboratory workers at the
Pasteur Institute in Parist 3 follow up study
showed an excess of bone, pancreas and brain
cancer deaths but the numhrrs were small 2. 3
and 3. The Orsay Institute in Pacis also
reported a greater than expected number of
brain tumours.' Rutty ¢/ a reported a cluster of
brain cancers - gliomas = in rhree pathology
laboratory rechnicians' and Hall ¢r af reponed
increased mortality from gliomas among patho-
log:sts and other medical laberatory personnel.’
Pierce o uf reported an increased mortality
from leukaemia in agriculture and forestry
workers in New Zealand® and Belli ¢r af found
an increased nsk for a number of cancers in a
mortality study of research workers employed
by the Italian National Jnstitute of Health,
pointing to an excess nsk for some cancers.'
Laboratory workers in England aged (864 had
a small but sigmficantly increased mortality
fram brain cancer '

Because the reseaceh workers in the Agricul-
wure Institute in Ireland might have been
unduly exposed to some agricultural chemical.
such as a fertiliser or pesticide, which might
increase the nsk of developing brain or haema-
topoietic cancer and which might he arfecting
farmers in general in Ireland, a study was
undertaken vn deaths from these groups ot
cancers among farmers, relatives assisting
farmers. and among farm managers so<ioeco-
numic group 0 SEG 03" and also among other
ageicultural occupanons and fishermen (SEG
1 ,in companson with the other socioeconomic
groups and with the general population.

Method
The Central Statistics Office (CSO) of [reland
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provided computer analysis of all deaths coded
as cancer of brain (ICD 191; and of the lym-
phatic and haematopoietic cancers { {CD codes
200-208; by socioeconomic, sex, and age group
from 1971 (the first year when this information
was available' to 1987. These data were not
available for specific occupations but only by
socioeconomic group. The lymphatic and hae-
matopoietic cancers were subdivided into lym-
phoid cancers and Hodgkin's disease {ICD
200-202), multiple myeloma ICD 203°, {ym-
phoid leukaemia 'ICD 204 , myeloid leukaemia
ICD 205, and monocytic and other leuk-
acmias 1CD 206-208 . In this last group. death
was usually described as from "‘leukaemia®’,
with the tvpe not specified

The populations at rirk by SEG, res, and dye
group were obtained from the 1971 and 1981
censuses. The SEG is based on the gainful
occupation, past or present, stated at the cen-
sus, where there is a specific question, and on
the death certificate. More people are dcscnbed
on their death certificate as "‘occuparion
unknown"*, "housewife', or "‘retired"” than at
the census. Farmers and their relatives SEG ¢
seldom retire from their farms. S0 there are
relatively few farmers in the unknown SEG
group SEG I' Those in the group. “other
agricultural occupations and tishermen™ SEG
|* are mostly farm labourers.

The SEGs were only available from the Cen-
tral Statistics Office from 1971 onwards. Two
nme periods were. therefore, studied - 1971-78
and 197957, Comparison was then made vith
the rates by sex and age group for all deaths in
the Repubdlic of [reland Juring the twoe [0 year
periods 1968-77 and 1978-87.

Results

The greatest increase in reported cancer deaths
in the population of the Republic of Ireland has
been for brain cancer. During the 20 vears
1968-87, 1280 male and 872 female deaths were
reported as due to primary brain cancer. and
the number of brain cancer Jeaths Joubled
between 1963-77, 721 dJeaths and 1978137
PE deaths  More Lookacmia Jeathy wors
ciassificd during the ~second tme penad ~studicd
as Myvetond OF lymphatie leukaemia and fewer as
leukaemia  type not stated It all forms of
leukaemia are combined. thcrc is only a small
increase in leukaemia deaths - trom 1570 in

Table 1 Republic of Ircland deaths from malignant neoplasm of the bramn . ICD 191

compured with all deaths - rates 100000 5,

365

1968—77 to 1819 in 1978-87. Deaths from {ym-
phoid cancer and Hodgkin's disease increased
from 1109 to 1548 (1606 males, 1051 females),
and those from multiple myeloma from 637 to
1001, (894 males. 744 females,.

The death rates per 100 000 vear from brain
cancers have been compared for farmers. rela-
tives assisting farmers, and farm managers
SEG 0) for two time periods, 1971-78 and
1979-87, in comparison with that of the total
population by sex and age group in table I. The
farmers do not have any significant difference in
brain cancer mortality in the different age
groups to that in the population as awhole. The
greatest increase in prain cancer deaths, both in
farmers and in the general population, occurred
over the age of 65 vears.

For the last nine years of the study /1979-87"
the actual and expected number of deaths from
cancer of the brain have been calculated for all
SEGs (table 2). There is an excess of deaths
among those in the "‘unknown group' {SEG
Y, compared with the expected number based
on the poputations ar nsk. For comparison
purposes this excess has been divided propor-
nonately among all the other socioeconomic
groups i rNC tast column of the tabie. Farmers
SEG 0 do not have sigmiricantly more brain
ianccr deaths than expected - 240 deaths and
264-3 expected. If the excess proportion of
deaths in the unknown SEG are added, then
There would be 268 deaths among the farmers,
compared with 264 cspected.

Deaths from bran cancer among other agri-
cultural occupations and fishermen”™ SEG 1
are significantdy fewer than expected 77=237
p<0-001). When SEGs 0 and 1 are taken
together there were 267 male and female brain
cancer deaths, and 316-6 is the calculated
expected number (x*=77 p<00l. Most of
the men in SEG | are agricultural labourers and
it seems probable that they are frequently de-
scribed as "‘farmers' SEG O on the death
certificate, but as farm labourers . SEG 1} at the
census

The actual and expected number of deaths
for all the cancers studied in tarmers and in
Sarmers and oter agriculiural vocupations and
fshermen compined are shown by sex and in
sweage groups in table 3 Both in the 15-64 age
group and in the hi— age group in farmers
SEG O, there is no significant difference
between the actual and number of deaths and

in farmers, relatives assisting farmers and farm managers

St T men
Farmers A1l Farmers A Farmery il Farmers SbY
SEGg o SFGs SEG 1 NEGs SEG o NEG: NEG o SEGs
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- B 0 - ae - o7 - e
w3 4 20 Y HE ] e %] 1o
T - Vg f Ca 2 g0 in
T - te e in
HeS . T ol i LXt “3 trw
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e Ll b ce e e [ 152 e}
All 47 45 a4 59 22 26 3¢ 0
Number o4 156 17t n24 32 263 69 07

SEG = Sociceconomic group

Data tor (968=77 are hased on 1971 census, those for [97R-87 are based on 1981 cemsus
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Table 2 Republic of Ireland deaths from malignant neoplasm of the brain " 1CD code 191, 197%-87 by sociveconomic group
Total of actual
Group Men Women Total proportonately
increased by
Actuat Expected Aot Expected Astuat Expected 120 excers
dedaths deaths deaths deaths deaths deuths unknozn 125205,
Tl 1562 o4 I law lvd 4
Other agricultural
occupations and tishermen 24 395* 3 1284 oy 523t
Tl pos 2 o it 2uT Iltut
2z PReiveswhds 23 ‘7 \a o4 PENY
3 12 21 3 51 543
+ 45 490 17 62 ot
5 H 172 A T 53
IS
wutkens B ot 4 o9 Wy 13 1353 103 3°
7 Other non-manual workers 71 745 51 557 124 130 2 1387
§  Skilled manual workers 117 1289 0 o008 io7 iy 1308
9  Semi-skilled manual workers 31 322 20 29-9 31 621 570
X Unskilled manual workers 57 687 30 269 35 956 73
Y Unkarwn 120% o0l 7 190+ 131 25 243 205
Towl 73 7729 565 563 0 1338 13370 13378

fi p=0-05 fi P00l

TSR TR Y
ECIRTIE & TR

the calculated expected number at all Republic
of Irelund rates for brain cancer and for cach of
the various groups of lymphatic and haemaro-
potetic cancers. The slight excess of 17 actual
and 10 expected deaths in females aged 65+ for
"'monocytic and other leukaemia™ represents a
diagnosis of *‘leukaemia’ on the death certifi-
cate without reference to the type. Other agri-
cultural occupations and fishermen (SEG I}
show significantly fewer deaths in males than
expected in all the cancer groups studied,
except for lymphoid leukaemia, and in females
there are significantly fewer deaths except for
lvmphoid cancers and lvmphoid leukaemia.

When both SEGs 0 and 1 rlrc combined,
males have significantly fewer brain cancer
deaths 195 than the calculated expected num-
ber 1220°1 (*=43 p«005; and fewer lym-
phatic and haematopoietic cancers (712) than
expected (7836 y =65 p<0:05 ). There are
also fewer myeloid leukaemia deaths /1513 than
expected (1877 =72 p-= 00! * when both
sexes are taken together.

The actual and expected aumier of deaths,
age standardised for males and females, for
all socioeconomic groups and for the various
lymphatic and haernaropietic cancer deaths
studied are shown in table 4. Farmers (SEGo

have the expected number of deaths in all the
cancer groups studied and other agricultural
occupations and hshermen SEG 1 hare signi-
ficantly fewer of these cancer deaths except for
Ivmphoid leukaemia. For the other SEGs there
is not a great difference between the actual and
expected number of cancer deaths, although
raking these cancers together, other non-
manual workers (SEG 7) and skilled manual
workers (SEG 8) have fewer deaths than
expected.

The excess of deaths where the SEG was not
known at death .SEG Y), has been divided
proportionately in the last column of table 4.
Beeause relatively few farmers or farmers cefa-
tives retire from their farm, in Ireland. most of
the deaths in SEG Y occupation unknown,
were ot people living in Dublin or other towns.
Nevertheless, when the relative proportion of
SEG deaths are added to the male farmers,
there s still not a significant excess of haemato-
potctic cancer Jeaths inocach subgroup, al-
though there 1s if all these cancer groups are
included together. In multiple myeloma, atter
adding the proportion of unknown deaths, the
calculated number of deaths in male farmers is
171 and the expected value is [46-4 /x*=41
p<0-05). This difference is probably an

Table 5 Ropubios of Ireiand maignant neopidsm o the brawn amd ot the haemaropeietts svaem sciugi and cxpessed number of Joatns i 197987 by
dge group

Ve T mesy

1&adv 85~ v RS AN LRE
1CD
<o [y Frreoncs LR P [ TRetes NS N i
NEG 0 Farmert, relatites assisting farmers, und farm managers
191 Malignant neoptasm of bramn o4 o8 4 a7 82 Jo 492 33 5
200- 202 Lsmphoid cancers. Hodgkin's Q2 369 122 1308 27 58 45 W5
203 Muitipie myveloma L 387 [ 1wy 1] I 0 3ve
204 Lvmphoid leukaermia 24 239 89 010 L} 29 27 1oy
05 Myeiod leukderma 9 322 78 425 il 1we 24 28
200-208 Munocyoc and other leukaemias 8 Te 35 8 R 5 57 1 01
202-208 Lymphatic and haematoporenc cangers 193 1803 ¥ 43509 b7 383 159 1303
SEG ) und SEG | combned
191 Malignant neoplasm of brain 122 1200 3 "5 $Lad 574 33 i3
200-202 Lymphoid cancers, Hodgkin s 108 1042 1o 615 3] 2o 51 wa
203 Muiupie myeloma H 458 126 1321 o 231 S0 439
204 L mphoid leukaerma 32 286 106 124 3 0 W 21
205 Myeiod leukaermia W ma el e 12 209 25 60
206- 208 Monocyuc and other leukaemias 3 92 R 0 5 Ly} 10 i
202-208 Lymphaue and haematopoicuc cancers 222 267 490 3569 s 033 i1} iy

¢ Signiticant p- ) 0%
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Tabie & Republic of Irelund actuai and cxpected deaths from haematoporenc cancers [CD 200-208 , 19798
Codes 206- 268 Tutal coder 200-208
Code 200202 Canie 203 Code 204 Code 208 OV calewlared actual
Imphowd. -t Iymmphng veund & otaer Totau, cnder deaths, adding excers
Hogeam o ieukacmma leukgroma iawkaermas 200- 204 m SEG Y
peopy
RY24 At Exp At Exp Aot 133 At Eop Acr Exp Act L to other SEGH
Mew .
© AR BT 2717 171142 £ (RT3 1149 136 107 1147 o 43 3 2% 1238
: Wy W0 #0021k 2. w28 ) Re T w1 (LI 0K s 95 8¢
2 hal 2o P 152 I3} s 4 42 b 40 o& 82
3 2 B . el @ LAl i2 04 t 13 53 810
] W 478 A L) 16 TN i MR N no @3 1070
- - T4 2 4 ! «1 l i w us
. i (LR -~ (] > te it (Ao 12 e i @e
N H a0 -~ W 2 LY 2 8 “ P2 151 4
- i 120 N ale W it +H 2 7 K Tuer
- - r " 150 o izo 1 i i $° - ST 4
\ “i . ~ 4. Tes L e i e 22 5% 4
¥ 163 “an o s a2 Y. He . - me T
o i s Fee) 454 we "s 22 e 1 Iee o a2
I o~
@ 2 03 ¥ s e 3 o " a0 22 e 1 NLEY 202
1 12 126 o 6wl 4 46 2 LA N L w " M
: " s I3 - ° o4 ) 102 t v w si 4 $21
1 H 2y N o4 N 2o " 78 < e - He LAR)
4 i R ° 1t ° b 10 w2 3 4 K e k(3
< e ”o ° 42 B 22 L] e 1 2 A in3 o
" S€ bk w as poy ne AN Yo 5 o IER} [t st 1870
- ™ S n M ki X 22 w @ ex) % v 0Ty
- 4 52 B o - L 9 ALY B a8 £ Wl we
N - N -~ : - 2 A - L 2 kRN 5y
\ - . . s . v ., ‘v . oy azy
A P s . + .. N ire -3 20 [N
Towt kT AT aoe .- : - ol 5y g - R Sty
[P
speont
SEG » wwiwevonomi group
artefct because tew farmers’ occupation i¢ taken separately. Other agricultural occupa-
unknown. When SEGs o and | oare taken  pons and Ashermen (who arc mostly farm

together, there is no significant increase in
muitpls myclema deaths over the expected
number, ¢ven when the relative proportion vl
unknown deaths is added . table 4.

Discussion

While there are some ditferences in the way
occupation is recorded on Jdeath certificates and
at the census. gencral conclusions can be made.
In the Republic of Ireland deaths from primary
brain cancers are more common in men than in
wormen and tere s bee a doubling of deaths
reported as due to bram cancer between [dns-
TToand 1eTs=T Thoe increase s most marked
over the age of 03, suggesung that improved
diagnosis may be at least a partial explanation
for the increase. The possiblity of a true in-
crease in brain cancers in the population as a
whole requires further investigation.

Deaths trom Hodgkin's disease, lymphatic
cancers, and from multiple myeioma are alsu
mure waninenly reperted in men than in
women. hese cancers increased in the two
time pmod: studied. but the mcrease has not
shar which has occurred with

[AOGATIEN SEINEN
braia cancer.

The ineredase in reported deaths from my-
Cod et demphatic leukaomia i largely
explamed by more accurale roposiing, oL
deaths are now reported as “leukaemia’ wath-
out a description ot type.

Farmers, farm managers, and relatives assist-
ing farmers do not have any signiticantly
increased risk of dving from brain, lymphatic,
or hacmatopoictic cancers compured with the
general population when each cancer group is

Jabourers - have fewer Jeaths from brain and
haematopotetic iancer than would be expected
at national rates There is no evidence. there-
fore, that farming in Ireland increased the
risk of developing brain cancer ot lymphatic
cancer, including Hodgkin's disease, multiple
myeloma, or leukaemia, in comparison with the
general popuiation. The cluster of deaths from
brain cancers and haematopoietic cancers that
has been noted among the research and techni-
cal staff of the former Agricultural Instituce of
Ireland. and in the Pasteur and Orsay Institutes
in Paris. is not refected by any inerease in these
cancer groups among farmers in gencral in
Irocand. Ioe i possible that there mav be a
subgroup of farmer that have a higher than
noemal risk of Jeveloping these cancers. bur
whatever the cause of the clusters ot Jdeaths
from these cancers among research workers.
there is no greater risk of developing these
cancers in the general population of farmers in
Ireland than occurs in the population as 3
whole.

Further studies are being undertaken at an
wiernationdl  fovel o ascertain if research
workers are subject to any undue risks ot cancer
associated with their work and. if there is such 3
Fles. o oae.oTialnl what itoas so that it can he
avorded. As suggested by Rutty or o7 nd sl
by an editorial in the Lancer there are good
whe g reaister of the causes of Jeath of
labocatory workers should be wumpied o
pumber of countries. A retrospective cohort
study of personnel employed over
vears in homedical or agronomic tesearch insti-
tutes N Europe has now been set up under the
acgms of the Internutional Agency for Rescarch
N Cancer 1ARC), Lyon.'*
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