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Occupational risk factors for brain tumors LR
e T
A case-referent death-certificate analysis el

by Terry L Thomas, MS,! Elizabeth TH Fontham, DrPH,? Sandra A Norman, PhD,’
Annette Stemhagen, DrPH,* Robert N Hoover, MD

THOMAS TL, FONTHAM ETH, NORMAN SA, STEMHAGEN A, HOOVER RN. Occupational risk
factors for brain tumors: A case-referent death-certificate ana.lysis Scand J Work Environ Health 12 (1986)
121—127. Numerous studies have suggested that employment in the oil refining and chemical manufacturing
industries may be associated with excess brain tumor risk. A case-referent study was undertaken to evaluate
brain tumor risk by occupation and industry in three geographic areas (northern New Jersey, Philadelphia,
and the Gulf Coast of Louisiana) with a heavy concentration of these industries. Seven hundred and eighteen
white men dying from brain tumor at age 30 years or older were ascertained from death certificates
for 1978—1981. The referents were men who died of other causes, excluding epilepsy and stroke. Usual
occupation and industry were obtained from the death certificates, and the maximum likelihood estimates
of the relative risk were calculated for specific industries and occupations. Small nonsignificant excess
risks of brain tumors were seen among persons whose usual employment was in the petroleum refining,
electrical equipment manufacturing, health services, and educational services industries. Compared with
other white-collar professionals, health diagnosticians, teachers, and artists/designers had a significantly
clevated brain tumor risk. Among blue-collar workers, the only group with a significantly elevated brain
tumor risk was precision metal workers, who are exposed to metal dusts and fumes and substances used

as coolants, lubricants, and degreasers.

Key terms: artists/designers, health diagnosticians, precision metal workers, teachers.

Recent investigations of mortality among workers
employed in petroleum refineries and petrochemical
plants have suggested an association between excess
brain tumor risk and employment in the petroleum and
chemical industries. A literature review indicated that
numerous occupational groups have been suggested as
having an elevated risk of brain tumors (27). The most
prominent associations have been noted among white-
collar professional groups (suggesting diagnostic sen-
sitivity) and workers in a variety of occupations in
which there might be contact with organic solvents,
lubricating oils, polycyclic aromatic hydrocarbons,
formaldehyde, polyviny! chloride, acrylonitrile, and
phenolic compounds.

A case-referent study was initiated irf three areas of
the United States with a heavy concentration of the
petroleum and chemical industries to investigate the
role of petroleum and products of the refining process
and the roles of a variety of other factors in the etiology
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' Clinical Epidemiology Unit, University of Pennsylvania,
School of Medicine, Philadelphia, Pennsylvania, United
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' Cancer Epidemiology Services, New Jersey State Depart-
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of brain and central nervous system (CNS) tumors.
Cases and referents who died between 1978 and 1981
were selected from death certificates of usual residents
of northern New Jersey, Philadelphia (Pennsylvania),
and the Gulf Coast area of Louisiana. The present
analyses were based on the occupational statements on
the death certificates of the cases and referents.

Materials and methods

Three areas of the United States in which at least 5§ %
of the workforce was employed in the petroleum and
chemical industries during the past 20 years were
chosen as study areas. These were northern New Jer-
sey, the Philadelphia standard metropolitan statistical
area, and the Gulf Coast area of Louisiana.

Cases were all white men, age 30 years or older, who
died of brain or other CNS tumors [International
Classification of Disease (31) ninth revision codes 191,
192, 225, and 239.7] and whose death certificates in-
dicated that they were residents of any of the selected
study areas. The study period was | January 1979 to
31 December 1981 for New Jersey and Philadelphia,
and | January 1978 to 30 June 1980 for Louisiana.
Men who died of causes other than brain tumor,
cerebrovascular disease, or epilepsy were the source
of the reference group. The latter two conditions were
excluded from the reference group because of the pos-
sibility that some of these deaths may have resuilted
from undiagnosed brain tumors. For each case, one
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were the same ages at ceath and were readents of “he
same study area as the case.

Death certificates for 741 cases and referents were
requested from appropriate state vital records oftices.
Four death certificates (one case and three referents)
were not located, and 21 persons whose cause of death
had been incorrectly classified as a brain tumor were
eliminated from the case series. One reticulum cell
sarcoma of the brain was also excluded. The final sertes
for these analyses consisted of 718 cases and 738
referents.

Occupational statements from death certificates
were coded without knowledge of the case or referent

status of the study subject and according to the index

of occupations from the 1980 Census of the Popula-

tion (2). In several of the analyses, occupational codes
were grouped to include persons with presumably
similar life-style characteristics and socioeconomic
status. The term ‘‘white-collar professionals’’ included
occupations classified as executive, administrative,
managerial, and professional specialties (census codes
003 through 199). ‘‘Other white-collar’’ jobs included
technical, sales, and administrative support occupa-
tions (census codes 203 through 389). Included in the
‘“‘blue-collar’’ category were service, farming, forestry,
fishing, precision production, craft and repair occupa-
tions, operators, fabricators, and laborers {census
codes 403 through 889). Industry was coded according
to the 1972 four-digit Standardized Industrial Clas-
sification (SIC) (17). Because there was often in-
sufficient information to code to the four-digit level
of the SIC, analyses were limited to major two-digit
categories. Information on age at death, type of brain
tumor diagnosis, marital status, and study area was
also abstracted from the death certificates, and it
formed the basis for these analyses.

Sixteen persons (6 cases, 10 referents) were reported
to be unemployed or ‘“never employed.’’ Occupation

" Table 1. Distribution of brain cancer cases by deathcertificate

diagnosis.
Diagnosis Number Percentage
Glial tumors 366 51.0
Glioma (not otherwise specified) 77 10.7
Glioblastoma multiforme? 201 28.0
Astrocytoma (grades | and 1) 82 11.4
Oligodendrogiioma 2 0.3
Ependymoma 4 0.6
Meningioma 28 3.9
Other specified dlagnoses® 12 1.7
Malignant brain tumor
(not specified) 85 13.2
Unspecified brain tumor 212 29.5
Spinal cord tumor (not specified) S 0.7
Total 718 100.0

* Includes astrocytoma specified as grade Il or IV.

® Inciudes four schwannoma, two hemangiobiastoma, one
craniopharyngioma, two meduliobiastoma, one meaningio-
sarcoma, oneg retinoblastoma, and one sarcoma of the central
nervous system.
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occupatons for L2 study subjects cousd nos be clas.
stfied into any of the census codes. These persons were
included 1n the comparisons that used ‘‘all other
occupations’’ as the reference, but were excluded from
the comparisons with other white-collar professionals
and other blue-collar workers. Usual industry was not
recorded on 133 death certificates (31 of these also had
the occupation missing), and these study subjects were

inciuded as unknowns in the analyses by industry.
Maximum likelihood estimates of the relative risk

~ (odds ratios) for brain tumors and 95 % confidence

intervals (6) were calculated for specific occupations
and industries. Analyses by occupation were adjusted
for the potential confounding influences of age and
marital status in these data, and risk estimates by in-
dustry were adjusted for white-collar/blue-collar status
of the usual occupation. The odds ratios were con-
sidered to be statistically significant when the 95 %
confidence interval did not include 1.0.

Results

About half of the cases ascertained were from New
Jersey (N = 361), and a third were from Philadel-
phia (N = 243). The smallest proportion was from
Louisiana (N = 114). The age distribution resembled
the pattern seen for age-specific brain cancer death
rates among white males in the United States (13).
Seventy-six percent of the study subjects were between
the ages of 50 and 79 years at death.

Table 1 shows the distribution of cases by death-
certificate diagnoses. Most cases for whom the death
certificate specified the cell type of the brain tumor
had glial tumors. The majority of these was glio-
blastoma multiforme, while a much smaller propor-
tion was astrocytoma or unspecified gliomas. Menin-
gioma and other cell types accounted for a very small
proportion of the cell types specified. A diagnosis of
only ‘‘brain tumor’’ appeared on 30 % of the death
certificates. Less than 15 % of the certificates had a
diagnosis of a ‘‘malignant brain tumor’’ without
specification of cell type. Because a very small percent-
age of the case series was nonbrain CNS tumors, the

~ term “‘brain tumor’’ has been used throughout to refer

to all CNS tumors.

Maximum likelihood estimates of the relative risk
for brain tumor by industry are shown in table 2. The
odds ratio for manufacturing industries was 1.0. There
was no excess risk of brain tumors among persons
whose usual employment was reported in the chemical
industry, and the odds ratio for petroleum refining
was only slightly above 1.0. The only manufacturing
industry with an odds ratio above 1.5 was SIC 36
(manufacture of electrical equipment). The elevated
risk of brain tumors seen among persons whose usual
employment was in service industries was confined to
health and educational services. The excess of brain
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Industry®

Agriculture, forestry, fish (01-
Mining (10—14)

Construction (15—17)
Manufacturing (20—239)

Chemicals {28)
Petroleum refining (29)
Electrical equipment (36)

Transportation, public utilitie
Wholesale and retail trade (5
Finance, insurance, real esta
Services (70—89)

Health services (80)
Educational services (82)

Public administration {(91—9
National security (97)
Unemployed and unknown (¢

2 The reference group used
® Numbers in parentheses 3
¢ Adjusted for age at death,

Table 3. Odds ratios for bra
study areas, 1978—1981.°*

Occupation®

All white collar (003—389)
White collar professionals -
Executive, administrative, r
Engineers, architects, survi
Math and computer scient:
Natural scientists (069—08
Health diagnosing occupat
Health treating occupation
Teachers and counselors (
Social scientists and urbat
Social recreation and relig
Lawyers and judges (178—
Writers, artists, entertaine
Technical support occupa:
Sales occupations (243—:
Administrative support oc
—_—
* The reference group for.

unemployed.
° Numbers in parenthese:

° Adjusted for age at de&
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$ were forces. Five of the cases and one of the referents had :i i P

other ‘ Table 3 shows the odds rat:os “or brain tumors  thesr usual occupation reported as industrial engineer { T
! r

[ from ; among the white-collar occupational groups. An odds  (table ). When other white-collar prolessionals were

ionals ; ratio greater than 1.0 was seen for all white-collar  used as the reference, the odds ratio for brain tumor , )
as nol workers with blue-collar workers as the reference, and among health diagnosticians was 5.2 but was not S
0 had professionals had a significantly elevated risk of brain  statistically significant. Among the health diagnosing i
5 were tumors compared to all other study subjects. This  professionals were ten physicians, two dentists, and .
stry. | finding was due to statistically significant odds ratios an optometrist. Teachers also had a significantly !
e risk for brain tumor among health diagnosticians, tcachers, clevated risk of brain tumors compared to all other !
dence | and writers/artists/entertainers and a nonsignificant  occupations (odds ratio 4.5, 95 % confidence interval I
itions excess of brain tumors among engineers/architects/ 1.1—21.1) and had a fourfold excess risk of brain :
usted surveyors. Specific occupations that contributed to the  tumors in comparison to all other professionals. There l
* and
)y in- * a
':;:f Teble 2. Odds ratios for brain tumors by indusiry in the Loulsiana, New Jersey, and Philadeiphia study arsas, 1978— 1981.8 i
)5 To Number exposed Crude  Adjusted 95 % :
Industry® odds odds confidence 3
Cases Referents ratio ratiot interval ;

lum. iorlltry. fish (01-—089) 13 19 0.7 08 04— 18

? 8 8 10 1.3 04— 43
Gonstmmlon $-17) 59 70 08 0.9 08— 13 ,',
Mmulumﬂu m-—an 224 218 1.1 1.0 08— 13 |

Chemicals (28 37 34 t.1 1.0 08— 17
Patroleum

Electrical m?.m 28

New

19 15 1.3 1.2 06— 28
vdel-

18 18 1.7 0.7— 4.2

Tom Transportation, public utiiities {(40-—49) T4 70 1.1 1.1 08— 18 1
bled Wholessle and retall trade (S0—080) 100 120 08 0.7 05—~ 10
Finance, insurance, resl sstate {§0—4§7) 28 24 1.2 1.0 05—~ 1.9
cath Services (70-—80) 108 86 1.3 1.4 10— 1.9
13). 0 18 12 18 1.7 0.7— 3.4
ceen Educational services {82 20 R T 1.9 1.8 08— 4.4
Public administiration (91-—97) 44 K . 13 .4 08— 22
National security (97) 10 4 26 4.2 1.0-209
::‘l': Unemployed and unknown (98 62 ar 0.7 0.9 08— 13 :
nor > The reference group used for each odus ratio Caiculation was ail other indusiries. |
" ® Numbers in parentheses are Standaniiznd ingdustsial Classification categorias.
no- ¢ Adjusied for age st death, markal status, and bive-colarfwhile-collar stalus.
YOr-
1iN-
nall
; of Table 3. Odds ratios for brailn tumor
e stody - o among white collar occupational groups in the Louisians, New Jarsey, and Philadelphia |
da \
put Ocoupation® en:ﬂ!:m
It intorval
the Ml-lﬂtn ummm—m 10— 1.7
fer :% 13— 23
g.:— 1.6 i
isk Math ' w ! : e *'
he Hum. 13 2 66 68 1.4—44.9
e Mm and Govnagion u.re:a- ' 3 ‘ ' o, :
1" 3 . —_— -
";l’ Soelu sclentists zm planners { "'1?1""77, 3 -— a_' ‘:5 1.1 _2“ '
: Social recrestion rsligious workers (1741 4 2 .
ng Lawyers and judges (178~ 179 5 5 1.0 1.4 03— 4.7
g \Tmlton. artiste, mqm-iﬂ 18 4 4.2 48 1.4—17.0
s . schnical W (203 —23%5 ;g gg %‘-:f % 02— 1.0
od Mrninlstmhn NPport occupstions 03 - 300 39 42 10 1.0 3;: :; ;
:: y I::':.Ohrm Oroup for aach category sncept all white-collar accupations was all other occupations including unknown and
. ‘wamnmmnmlmmum at
" ¢ Adjusted for age st desth ang markal sistus. Population codes.
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¥ Table & O3l an s i;r Srets e @ e arteen white-coliar Lrotestionals intre Loy aang, New Jersey, and Fhiiards pg Table 7. Distribution of ¢
- study areas CwiHe 3R @
E| e e e el e e e v
o | Number exposed Crude Adjusted 95 24 |
, Occupation - - o odds odds confidence :i
. ases eferents | Yol ‘ .
ratio ratio® interval | Occupation
Industrial engineers 9. — ;- o 4 . :
Health diagnosing professionals 13 2 44 - 5.2 1.0—415
1 Teachers 11 3 2.4 3.9 0.7—28.2 -
Artists and designers 13 — All white-coilar professio
Other white-coltar worke:
: 4 The reference group used for each odds ratio calculation was atl other white-collar professionals. All blue-collar workers
| -__ b Adjusted for age at death and marital status. i Unknown

Table 5. Odds ratios for brain tumor among blue-coliar occupational groups in the Louisiana, New Jersey, and Philadelphia
study areas, 1978—1981.2

Table 8. Odds ratios fort

R — .

il — P S o

Number exposed Crude Adjusted 95 % 1978~-1961. -
Occupation® odds odds. confidence
Cases  Referents ratio ratio® interval
: Service occupations (403—469) 48 64 0.8 0.8 0.5—1.2 Occupation
! Farming occupations (473—489) 13 18 0.7 0.8 0.3-—1.7 ‘
: Forestry, fishing, logging (494 —499) | — 3 _ , _
Mechanics and repairers (503 —549) 34 29 1.2 1.3 0.7—2.2
i Construction trades {553 —599) 53 68 0.8 08 0.5—1.2 White-collar professional
| Extractive occupations (613—617) . 3 3 1.0 1.1 0.2—6.9.
! Precision production occupations {633—699) 91 74 1.3 1.3 0.9—1.8 Health diagnosticians vs
i Machine operators, assemblers, inspectors (703 —799) 49 69 0.7 0.7 0.5—1.0 Teachers vs other profes
i Transportation and material moving (803 —859) 47 52 0.9 0.9 0.6—1.4 Artists/designers vs othe
: Helpers and other laborars (863 — 889) 45 53 0.9 0.9 06—1.4 Precision metal workers
: Unemployed and unknown (999) 26 48 05 0.6 0.4—1.1 Machinists vs other blue

Tool & die makers vs ot}
Sheet meta! workers vs

* The reference group for each category was all other occupations including unknown and unemployed.
® Numbers in parentheses are the 1980 Census of the Population codes.
¢ Adjusted for age at death and marital status.

i White-collar workers vs |

Table 8. Odds ratios for brain tumor among precision metal workers in the Louisiana, New Jersey, and Philadelphia study .
areas, 1978—1981.3 wotrkers had a signif

: tumors with known ce
; Number exposed Crude Adjusted 95 Y%

Occupation odds odds confidence types (table 8). A sir

Cases Referents ratio ratio® interval sionals when all other

All precision metal workers 47 26 2.2 2.1 1.2--3.6 as the reference. Su

y:;h;:i;tgi - 2§ 16 1.9 1.8 0.9—-3.7 table 8, were therefor
e ers 4 2.0 1.8 05—7.4 .

Sheet metal workers 8 4 53 29 0850 collar professionals a

‘ professional groups a
; * The reference group used for each odds ratio calculation was all other blue-collar workers. as th
® Adjusted for age at death and marital status. . ¢ reference for

general, odds ratios w
. unknown cell types
In each of the group:

ever, coding rules caused them to be included in the Because brain tumor risk was elevated among cer-
designer classification. Two of the remaining four cases  tain white-collar groups and some skilled blue-collar
were interior designers, one designed furs, and one was  workers, an attempt was made to address the diagnostic
unspecified. Among the six professional artists, there  sensitivity issue. Table 7 shows the distribution of cases
were three commercial or graphics artists, a wildlife  in occupational categories by death-certificate brain
artist, a freelance cartoonist, and one artist/art teacher. tumor diagnosis. Almost one-half of the blue-collar

The only blue-collar groups for whom brain tumor  workers and unknown occupations had unspecified
odds ratios were above 1.0 were precision production  brain tumor diagnoses on their death certificates, while
workers and mechanics/repairers (table S). Among 32 % of white-collar professionals had unspecified
precision production workers, only precision metal diagnoses. Glial tumors accounted for over 60 % of
workers had statistically significant odds ratios for the death-certificate diagnoses among white-collar

brain tumors when all other blue-collar occupations  professionals and less than S0 % among other workers.
were used as the reference (table 6). The most com-  With blue-collar workers as the reference, white-collar

of the present study.
are supposed to have
usual occupation dur
that the information
tion; thus it may not t
“ause death certificate
Industry, one cannot ¢

*  Study subjects might |
OCCupational statemc
be a good descriptior
groups, however, be
professionals or othe
often.

1 were 13 artists/designers among the cases and none  mon occupations within this category were machinists,

) among the referents. Two of the six cases who were tool and die makers, and sheet metal workers. The

: designers had occupations as industrial designers and  odds ratios were elevated to a similar level among per- Discussion

i might have actually had drafting occupations; how- sons in each of these occupational categories. Caution must be exe:
4
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Table 7. Tistibh.ie3n 9' €358 2y occudatignal ca'egory and deat’ - ertiticate ciagnosis [{UNS = central nervous system)
T T Death-certiticate diagncsts

Glial Olher hMtlignant Ur;)srgie:l;lred Totat

Occupation tumor cell type fain tumor o

pa CNS tumor aumbear
Num- Per- Num- Per- Num- Per- Num. Per-
ber centage ber centage ber centage ber centage

e-coll fessional 109 618 11 8.2 21 11.9 38 20.3 177
S't‘h:m:mu-egl&mm“ &5 402 8 6.1 19 14.4 40 30.3 132
All blye-coliar workers 181 47.3 19 50 50 13.1 133 34.7 383
Unknown " 423 2 7.7 5 19.2 8 30.8 20

Table . Odds ratios for brain tumor by death-certificale diagnosis in the Louisiana, New Jersey, and Phlladolm study areas,

1978 1981.

ma.mmwmmmm
collar professionals as the reference for cach of the
professional groups and all other blue-collar workers
as the reference for the precision metal workers. In
general, odds ratios were elevated for known and for
unkmudtypuofhhmmwrtm
in each of the groups shown.

Discussion

Caution must be exercised in interpreting the results
of the present study. Even though death certificates
are supposed 10 have information on the deceased’s
usual occupation during his lifetime, it is very likely
that the information recorded is oftea the last oocupa-
tion; thus it may not be the deceased’s longest job. Be-
Cause death centificates record only one occupation and
industry, one cannot evaluste risks for all jobs in which
study subjects might have been “‘ever employed.” The
Ooccupational statement oa the death certificaie may
beawoddemiplbnofhnautmbnlorm
groups, however, because it is unlikely that trained

professionals or other skilled workers change careers
often.

Celi type known Odltyppmn

common site for metastases from other ¢ancer sites,
mdmmundu“mw or
hﬂnmm"wmmubhe

by hospital records (19). ‘l'lnno-ly.b:inofour

718 cases migit represent misdiagnoses.
Fimally, bnnenlmuulznlﬁe

ot fmmin-
lavitw. particularly for skilled worltmlm profes-
sionals.
Gmnnldnd('l)ﬂlneﬂelhhatd
tivity may account for the clevated traint o risks
observed in numerous occupational gre lnothu
words, brain tumors might be more liltely be diag-
nwdmmﬂlmhaw.oodm omedwll
care than among those who might not rec \ regular
medical surveillance. In our study, excess ¢ l 3 tumor
risk was observed among white-colter oc 2 s and
members of the milltary; however, ds _tic scnﬂ-

stic sensi-
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tivity does nat enzirely cxplam these indings. Teach-
ers, health diagnasuc:ans, and crus:s, designers had
elevated risk of brain tumors even when all other white-
collar professionals were used as the reference, and
there is no reason to believe that they should have
better access to medical care than other white-collar
professional groups. The distribution of diagnoses in
table 7 shows that there are some variations in the
specificity of the death certificate diagnoses by oc-
cupational categary. Although it is not known whether
professionals are more likely to have a brain tumor
diagnosed than other workers, the presence of a higher
proportion of cell type diagnoses on the death cer-
tificates might result from greater access 1o medical
diagnostic techniques. Thus, if diagnostic sensitivity
were responsible for excess brain tumor risk in a par-
ticular group, one might expect elevated odds ratios
for known tumor cell types but not for unknovn tumor
cell types. In table 8, risks for brain tumors of known
and of unknown cell types were elevated among alt of
the groups listed. Even though some groups had a cell
type recorded more often than others, their risk of “*cell
fype known®' tumors was similar to their risk of “‘cell
type unknown."’ Elevated risk was not due to an ex-
cess risk for known tumor cell types alone.

No excess risk of brain tumors was seen among per-
sons whose usual employment was in the chemical
manufacturing industry. Studies of individual plants
and chemical operators in Texss indicated that there
may be elevated risk of brain tumors associated with
employment in the chemical manufacturing industry
(16, 21, 29), and a study of pharmaceutical workers
showed a significantly elevated frequency of brain
tumors among production workers (26). Previous
epidemiologic analyses indicated a possible excess risk
of brain tumors among workers in petroleum refineries
(22, 25, 28), but the present analysis indicated only
a small nonsignificant excess risk of brain tumors
associated with usual employment in petroleum re-
fining.

Elevated odds ratios for brain tumors seen among
persons in the health and educational services are
accounted for by the excess risk seen among health
diagnosticians and teachers. Epidemiologic studies
have suggesied clevated brain tumor risk among
registered female nurses (11) and veterinarians (1), but
not amoag other health professionals. Exposures in
the medical setting incinde numerous biological agents,
and chemicals like disinfectants, amtiseptics, and
pharmaceutical preparations (12). Similar oocupational
cxposures occur among chemists (18), pathologists
(10), and anatomists (23) reported to have an clevated
brain tumor risk.

A proportionate mortality ratio analysis of deaths
among professional artists showed a significantly
clevated frequency of brain tumors (15): however, this
elevated frequency was not associated with any par-
ticular art specialty. A slight excess frequency of brain
cancer deaths was also scem among artists and art

eachers in a2 Calitarcie szeveyv (20). Artists ure ex-
posed to numcrous chiemicals. including ks, solvents,
paints, and pigments (1-1). [n our study, most of the
artists/designers were commercial artists or draftsmen
whose primary occupational exposures presumably are
to inks and solvents.

Three surveys of mortality by occupation have
shown clevated frequencies of brain cancer among
teachers (5, 8, 20). In these surveys and in our study
it was not possible 10 determine whether this ex-
cess might be confined to one teaching specialty (eg,
laboratory science teachers) or whether the excess risk
occurs among all teachers.

Our study showed a significantly elevated risk of
brain tumors among precision metal workers, including
machinists, tool and die makers, and sheet metal
workers. These findings are consistent with occupa-
tional mortality surveys that suggest excess mortality
from brain tumors among machinists (5, 8). More
deaths from brain tumors than expected were re-
ported among workers in three nuclear fuels and
weapoas fabrication facillites (3, 9, 30) which had large
machining operations. Blue-collar (hourly) workers
in an aviation electronics plant had a significantly
clevated frequency of brain cancer (24), and all five of
the hourly workers with brain cancer were machinists.
A slight excess brain cancer risk was also reported
among automobile machinists hired after 1948 (4).
Machinists are exposed to metal dusts and fumes,
lubricating oils, and solvenis (12). Epidemiologic
studics of numerous occupational groups with ex-
posure to lubricating oils and solvents have also re-
ported excess morstality from brain tumors (27).
Findings of this preliminary analysis indicate that
clevated brain tumor risk may be associated with cer-
tain occupational exposures. Interviews are being con-
ducted to obtain lifetime occupational histories from
the next-of-kin of cases and referents. A hospital
record and pathology review will aliow case-referent
analyses by the cell type of the brain tumor.
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