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An Epidemiologic Stuﬂy of'&l\z’o'r'tality
within a Cohort of Rubber Workers,

A. ]. McMichael, MD; R Spirtas,
M.S.; L. L. Kupper, Ph.D.

lmerest in the health status of workers
in the U.S. rubber industry was brought
to a new focus in 1970. Inthat year, the
Occupational Safety and Health Act
{OSHA} was passed by Congress, and in
the same year the United Rubber
\Workers Union negotiated with the six
mator U.S.rubber companies for a com-
prethensive study of work-relaid health
nroblems.

An earlier and longstanding interest in
the health of rubber-workers stemmed
irom knowledge of the physiological ef-
fects (olten acute) of chemical com-
nounds used in the industry.! =3 The in-
dustry uses many chemicals. which "run
the gamut of highly hazardous to in-
notucus”? The rapid evolution of rub-
ber production technology entails a con-
tinunus change in chemicals used. and
in reaction  by-products produced.?

mong the compounds now or
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previously used are some proven car-
cinogens and certain chemicals currently
under investigation as carcinogens.® ="

Certain morbidity and mortality trends
among rubber-workers have been Sug-
gested in earlier studies. In Britain, in the-
1950's, Parkes conducted an industry-
wide study of sickness absentee'ism. and
found difierences in the morbidity ex-
perience (for example. dermatitis) be-
tween production workers and office
staff; “further differences were observed
among the various production groups.1?
In 1929-31, the British Registrar General
reponed that rubber workers showed a
10%b6 total mortality excess. compared
with national mortality data, and that the
excess derived from cancer deaths.? A
similar mortality excess had been record-
ed in 1920-22.1

In the United States, a national study
of occupational disability, based on
Social Security data from the period
1959-62, showed that skilled and semi-
skilled employees in the rubber industry
had experienceda higher mortadity ratio
for malignant neoplasms of the
respiratory  system. chronic rheumatic
heart disease. emphvsema, and arthritis.
when compared with other industrial
workers.'s The U.S. Department of
Health, Education and Welfare had
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~ genitourinary,
T osystoms.

previously published figurer showing
that, compared to male workers in all
manufacturing industries. male rubber-
workers age 20 to 64. in 1930, hada 14%
overalt deficit of deaths ¢ However,
there was an 8%excess death rate from
malignant neoplasms (especially of the
bowel, 30%; respirator). system. 18%;
and the lymphatic and haematopoietic

tissues, 54%). chronic rheumatic heart”
disease {10%). and arteriosclerotic hear-zv

disease (15%). These data were
necessarily incomplete, being based on

.. the ""Usual Occupation' as recorded on
"the death certilicate Mare recently, a

group life insurance study by the US.
Society of Actuaries, covering 1955-64.
found an age-standardized mortalits
ratio of 89 (r.e. 11% deificit) for workers
in rubber manufacturing ¥

Mancuso, in 1947, reported an
‘elevated proportion of deaths due to

- cancer for workers in the rubber and

plastics industry in Ohio " In particular.

. he found a proportional mortalit) excess

of the respiratory.
and central nervous
hlancuro also reported a
relative excess Of neop':ems oOf the con-

from cancers

tral nervous system among Ohio males ©

resicddents, and demonstrated that the e«

coss was lucated in Summit County (the
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ke stomach among retired

puncipa'  cenler tor ULS
Sanusactuning ndusn ), and was most
Wens in urban-dwedling males

In a ~ubsequent mortaliy <udy of 3

cohort of 1877 subber wotkers,

‘il ed historically from 1940-64, Man--
cuso repornted that the overall mortality /

13tes werr hugher for nroduction w orkers
than tor uifice <tarr and that death rates
100 many  causes (various malignant
neoplasms, and diseases of the cir-
culaton, respiratory, digestive; and
genitourinan, systems) were higher in
lhc compounding. milling. calendering,
and curing areas than in both the other
produciion areas and in Ohio State. in
generai.” Forexample, he reported a five-
told excess d malignant neoplasms of
rubber
workes, compared to Ohio State mor-
tality data. Mancuro also observed a
considerable variation among the
various production departments  for
death rates from certain specific causes
o death, thereby emphasizing the
possible etiologic iniluence of localized
factors in the work environment. He
rernarked upon the 'dilution effect"
which can occur when such a study
makes no distinction between different
groups Of workers experiencing different
exposures within an industry. (Man-
cuso's own comparative data for dif-
ferent groups of workers, however, is
hampered by the small numbers of per-
cons in the various exposure group..)

Mancuso and Brennan subsequently
extended the above cohort study through
1963, and reported findings suggestive of
an excess mortality due to cancer of the
gall bladder. bhile ducts and salivary
glands. @ The findings for these relatively
rare cancers in rubber-workers have not
ye: been replicated elsewhere.

in 1954, Case: and Hosker had report-
ed an excess of bladder tumars in British
rubber workers * Subsequently, despite
remaval dF the presumed carcinogen (an
antioxidant) irom the production
process, excess occurrence Of bladder
turnors in Brish rubber-w orkers was
teported by Veys,2 and, mare recently,
b, Adelstein=' Yevs identified ihe areas
in e tire plant of greatest rst. (Mixing,
meinienance, stores and diepatch). In
the LS |, firm enidence of a bladder can-
ot excess among ubbee workers s siill
et hing. A popilation-based « ase-control
vurn of bladder « ancer 10 Massachusetts,
wetemnated a alative il of 1.6 for males
webiang in the cophber indudtey &2 Guirg

pepoited on a series of 5 Dladder
e :
= - e, e

tige-
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tunux cases diagn_os«x‘l ‘at four Akron
hospitals  betveeen . 1938-1967.2F How -
ever; his esmate of a five-fold risk ‘ol

" bladder tumors among rubber-workers

was compromised by the lack of a con-
ol group, the lack of information about
the source population. and the non-
adjustment ior age, race and sex in
calculating incidence rates

Although a number Of studies have
reponed excessive respiratory cancer
mortalit) in other industries (e.g. the
asbestos, chromate. arsenic, uranium
mining. and steel foundry:industries),
the cvidence regarding respiratory can-
cer deaths in US rubber-workers ts
meager. The above-mentioned UJS.
government repon'® of an 18% excess
respiratory cancer mortality. and Man-
cuso's finding of an excess death rate
among compounding, milling and calen-
dering workers. suggest there may be a
respiratory cancer excess within the rub-
ber indusin. One outbreak of work-
related respiratory illness has been
documented in the U.S. rubber industry,
in 1961. in which, at its peak, 312 (14%)
d the plant's 2.225 workers were af-
fected, subsequently leaving 32 {1.4%)
permanentlv disabled #

From these various studies, the death
rate from all causes within the U.S. rub-
ber industry appears not to be elevated
significantly, if at all. However. the
literature suggests an excessive mMor-

A A

“industry

This present sudy csed an fastoncal
the cohort {or
the

prospective  desgn
population at meh) omprsed all
hourh (1o, fattory) iN A
male employees, age 40 to 84 at 1 | H4,
within a major tire-manufacturing plamnt
in Akron, Ohto. Warking from company
records of payroll, pensions, death
claims. severance awards, transiers be-
tween hourly and salaried status, and
employment cots. a cohort of 6678 male
tubber workers was dentitied, dnd ex-
tensively cross-checked.  (Female em-
plovees, comprising only 10% af the
1/1/64 population, w ere not :nclfuded in
the study.)

During the full nine-year period, 1964-
72. 1783 life insurance death claims
were paid on behali of deaths occurring
.within the cohort The completeness of
the deaths enumeration was established
by cross-checking internally against
various company and insurance files.
and. externally, against the files of the
U.S. Internal Revenue Service. (This lat-
ter crosscheck entailed a random group
of 250 members of the cohon, ap
parently alive Dec. 31, 1972. The initial
tax-return search showed 221 (68%)
were alive, and the other 29 we¢re con-
firmed as alive by subsequent personal
follow -up.)

Death certificates were obtained from

5 the company’s insurance cattier for all

tality from certain malignant neopla,smé/ But nine (0.5%) of these 1783 deaths.

(bladder. lymphatic and haematopoietic
tissues, stomach, large bowel, and
possibly respiratory system and central
nervous system). and from some types
of cardiovascular: disease.

Study Design

The results presented in this article are
from an initial mortality study carried out
within the research program negotiated
between the United Rubber Workers
and the six major U.S. rubber. com.-
panies. When a series of epidemiologic
studies is initiated within an industrial
setting, an historical mortality study is
commonly done first. for two reasons.
firstly, preexisting data on deaths s
usuall, available both readily  and
svstemancaily, along with data on the
populahion at rid. Secondly. excess mor-
tal~sepresents a uniquely serious type
of. health problem Such a study can
deiermitne whether theee is an excess
death rate from any or alt causes. arid

whether any suth excess is assodiated .

with certain exposure areas within the

Within this cohort, the O'nh_ Gcaths
ineligible for life insurance benefits
would have been those among ex-
employees who quit from actne em-
ployment during the 1964-72 period.
(Eighty-four such exits occurred. maesily
of men in the 40 to 49 age-range. A
recent search of State Health Department
records disclosed only twao deaths
among this group of quitters. For prac-
tical re<earch purposes, thercfore, the
1783 company-recorded death claims
represent the total mornality within this
cohort for the penod 1964-72)

The infoimation relating to cause of
death on the ‘death certificales was
coded by a National Center for Health
Statistics  nosologist, using the  Eighth
Revision oF the International
Classification of Diseases. The recultant
cause of death coding of the mortatin
data was therelore direcily comparabte
to the runent US nanonal mortalin
data, as compiled by the Nanonal Center
lor Health Statishics.

The first phase ot this mortality study
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Fas soucht to dascnbe the mortality ex-
- once of the cohort, and to compare it
‘expected’” mortality figures as
ties ey from some standard population.
T=e angnng second phase of the study
=z getermining the complete em-
texposure) histon of cohnnl
rz~hest and then companng the mor-
ta . evpenience of the various ‘exposure
s,’;-:u..p: of workers.

Tmi¢ ceport contains, predom.mantly.
tme ccsuits of the first phase of the study
— tzgeth2r with some additional mos-
a2, cdata from five other smaller planis
w.i~n the same company. for the same

Voete the
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Table ). — Race -Adjusted® ln-Spwm Death Rates,
From Al Couses, Males
: Rybberverher Steriwarders O%e St use
Ae Cohert? Cohert? {1912) {1%3)
(1954.72) (195341) -
$.-5 852 07 4 ]
55 - 64 131y 2168 388 2310
*Mdjusted to the estumated rac:l componiton of Ihe sicly cohet .

1. Rates espressed per 150.000 persom-pmars at st - .
2. Uoyé aed Cuoceo (25). Ratss expressed per 109.00G pervomymars 2t s

3 Dept. of Heatth, Sute of @™o (28)

4 US Dept. of HEW. nn Cemer for Hul‘h Statistes (21

( Rates eecvessed oo
16357) poosatee
,’ P PN ;_-‘

perind 196472, : s ' L :
Table 2. — Calculation of Age-Specific Mortality Ratios
Calculation of Expected Mortality
Figurer Total person-poars e of 00 03, Naje Dasth Expacted Obsarved
The pnmary technique used for b " "“;l:’“'n """mp'm i, m:!)(’. 1o mm:;h:u :"";'.“
S e : = -
assessing the significance of the ob- . : L (‘) e
sened monrtality within the cohort was :::; :;:: e :; ;!:: '::': ;:;:
to ccmpare it to the mortality expected 5 . 54 108 n 1208 0l oms
within that cohort. had the death rates at $5.- 89 13340 L 18149 DN 111
each age been the same as in a selected 60 - 64 3013.0 m 904 B3 0910
“standard” population. The ratio of ob- -6 | . mus [YY) Casss uny 1010
sened a expected deathsis expressed as 0-% - 1% 335 64511 ; (L} 0918
the Standardized Mortality Ratio (SMR) : 7519 s - B7 2538 113 1071
8- 1519.0 21 1207119 1834 REL
4 .6 31.8430 4% — 219 093
Gur = Observed deaths  x 100 5 - 8 137985 1284 J— 1213t 1016
Expected deaths 40 -84 51,3465 Ny — 12645 0991

1=~ 2ecer to focus on work-related mor-
ta 7. nazards specific to the rubber in-
¢osin, tne ideal standard population
comprise all other industrial

2 the US. However. com-
. .« and current mortality data is not
a. 2-'zb'e :n sufficient detail either for dii-
feres occupational groupings or for
icc2. zev.zraphic regions. For this reason,

wol'd

W GTaees

as e 'T'an dard. and the published
semzis = o 1968 age-specific death rates
war ...-s-',‘ to calculate expﬂled mor-
121 (The vear 1968 was chosen, as the
midzont of the 19564-72 period. Analysis
»* 2~nual national death rates
t~nog=aut the penind showed that the
19574 monalitv data was 3% higher thare
the e o average. thereiore producing
a rgnt underestimation of SMRs within
the i'u3. cohor.)

Exrause informaiion on race was not
svitemaneally availlable for all members
cohort. the standard US.

LT ET N ¢ hosea vas that of alf male 5

‘\J" “ahien of the propotion e blacks

- N
.- —

1 Standarg mortality faures are for 1958 U3 ematiceal mae gosutanen "

2 SMR (8064 = 0932 1 100 = 932
SMR (6984) = 10iS 2 103 = 106
SMR (4084) = 0991 1 160 = 951

(14%) among a 20% random sampie o
the cohort suggestedthat the racial com-
position of the cohort was similar to that
of the 1988 U.S. natisnal male pop-
ulation within the same age-range
(blacks = 10%).

Results

Age.specific _all:causes
were calculated for the cohort for the
period 1963-72. The rates are e:pre«ed
per TOOTOC persun-years at risk, to avoid
distortion due to the ageing of the cohort
throughout the nine-year observation
peuod ('Ihe unit Oi denominator * at
risk” " observation, used in calculating
age-specific rates, is not the complete
nine-vear expernence of an indivicual,
buf is instead that poartion of his total ~at
risk" experience that ifalls within the
specified age-range (eg 45 1o 54).
Clearly, most individuals will caontribute

death rates .

“person-vears at risk”

61), as increasing age carnes the 1n-
dividual across age boundaries.)

Table 1 compares the age-speciiic
death rat=s of the cohort with those of
three - chiferent
population — another industrial
populaticn, 3 regional population. and
the national population. For the four

populations, comparable death rates are,
only available for the active wording-.
The rates have = -

age-range (45 tu hd).
boen race-adjusted to the (estimaied)

racial cennposition of the rubber worker

cohot. The stestwaorker mon.\lm' data,

as pubhshed by llovd and Ciocen,®s
tepresents the mortaiity experience of an -
industrial  populaiion gencrally free of -~

any evcess of deaths (all-causes
SMR: = 82, with local county martality
data u-od as the standard).

With b

to two adjacent
10-vear age-ranges (eg. 453 tn 54, 35w, .

tvpes of comparsison

cxception of the death rate

I’



Deaths especied caiculsted on basis of i953 agespecific daath eates within US. male pupulatin??

1. internstional Classification of Diseases, Eighth Revision,

2. Apprerimetely 95% of Ihis poup ars brenchogenic cancer (162.1), within us mortakty data.

3. Fou the agecange 4049, SMR = 158 (31 éuths).

& For the apedange 4054, SHR = 139 (10 daaths). -

S. (CD cndes 000-136, 240246, 251404, 420429, 441486, 500570, 572.795.

*mp ¢ 05 tmp Q) t=p ¢ 00).

Statistical test wsed 1o determine probability, p, was Ch Square test:

(Observed - Expecled)
Expected

among steelworkers aged 55 to 64, the
45 to 64 age-range portion of the rubber-
worker cohort experienced lower age-
specific death rates than the comparison
populations. This table indicates that
there was no overall mortality excess
within this population of rubber-workers
during the period 1964 to 1972.

In Table 2 the comparison with-the
1968 US. national male population mor-
tality data is presented in more detail,
These national data were u<etd as the
“standard in the celcutation of the
number of expected deaths within the
cohot. (This calculation makes the

. assumption that, if the rubber industry i<

fice of life-shontening hazard, then one
might expert that the age-specific mor-
tality saten within the natone! male
puplation woulid also have opplied

o -

within the rubber-worker cohort.)

Fx each 5-year age-range, the ratio of
the actual observed deaths to the ex-
pected deaths expresses the age-specific
mortality ratio. The age-standardized
mortality ratio (SUR) is calculated from
the ratio of the total observed deaths for
the full age-range to the sum of the age-
specific expected deaths for the full age-
range. The SMR for the age-range 4-84
was P1; for the-active working age-
range 40-64 the SMR was 93.2: and for
ages 65-84 the SMR was 101.6. Using
1968 Ohio State Mortality data (males)
as the standard. the SMRs were very
close to the above values = 99.4 for the
40-84 age-range. 94.5 lor the 40 to 64
age-range, and 1018 for the age-range
65-84.

Using the same procedure presented

: v = in Table 2, SMPRs were calculzred o
) fic causs af death The 29 causes
Tobls 3. — Standargized Moclaiity Raties (SHR) for Selected Cavses of Dosth, et et vm Tabte 3 a0Egnt -
for the Full and the “Active” Age-Range. ' oi deaih icluded i Tabis 3 acennt =
, - 4%, of 3" the: dra'ne witm = the (nhes’
| et speasage (43-64) Full agecamge (4334) ’ These X0 categrr.iss represent €O 1.
Conre of Buth Daths Gerths | Daxths Oezths ternational  Classiiicaion «° Dhseaten
(LCD. Code’) Omermd  [Luected | SUR [iOmerd  |Eiucted SR bighth  Revisiori  2oup=z: 0 <"
o : P " 5248 a Il ms 17825 " derdving cauce o death iOthe- m.~ -
causes of death wer: alsn examones «_°
A sepiasms (1E0215) m o fwss Jao f om0 | i their aumbers wese gened: v 167 ¢m:
Kabguat ecpizsas (140208 ] 1073 109 3w m3 . f for meaningiui anasis) L
Concer stomact. {151) i2 83 | ne? 3 ws et “Eleven of the rause.specif o SA*Rs
Cancar lacte ""‘(‘:':' 3 ‘g %3 ’3 3; 33 ‘:: show stanshcalic significa=t gz.-a 2=~
Cancer vezam (154) } il. . : o R P I G
Concer penceess (1S1) o ¢ | o " e from the e"f’*"‘;"": rests o
Cancer resy. ysiem (160.0C3)° 3 45t n s a3 | &tc ! should be acteq howe.:s thar sace 2
Concr prisiate (18%) ¢ 41 W & 584 12° “total of 40 caurc-fpeCits SMRe wark
Cancer Wadder (253) 2 25 | & 9 Lo calculated for Tan « 3, thz-2fore 2t ~-=
¢ 9 m:nf::o;:” 122 .1 r 35‘- z;? _ ]: :; 1::,‘ > comeniionai 03 level o probab .
[(———-levlemia (204-207) _ U1 a5 “ast 16 125 |y used jor makeng sialencd interences
Daleles meliituz (250) . .13 83 157 43 e iy “one would exnect 2 of the SMRs 10
Aschumic baart d3. (4104130 21 5.0 103 £ M4 ] achieve statsuica’ “sige Scance” &,
Corsbrovascwlar €s. (430438¥ x 106 1}, 15 i 1765 193 chance a'cm) Tne highest SMRs we-z
Murischerasis (440) . 4 12 m (1] 21 s :
Chromc rasp. Srsaase (490492) 1 36 % 5 “4 % for malignant neoplasms o: the sicmas=
Liver cirrhenis {571) @ 11 ” 38 as w2 and oi the Iymohatic a-c
keoledls pumriaz, & vielence ] ue 59° Q- &9 s haemaiopoletic svstems in each cass
m’;‘"” {£8005%3, mincs ' ‘ the SMR wias hignes iol the . acte” ags-
Saics 2!950-959} 1 95 108.- n 67 e range (<0 to 64! than for the fuil a?-
Nt otver causes’ 69 “"s 72 .- 209 240 89 range (40 to 84). For leukemia deat™s »

the 40 to &4 age-range, the SMR was 315
= i.e. approximately a threefold excess

Monrality from malignant neoplasms
of the large intestine and the pros:ate
was higher than expected. Howeser,
malignant neoplasms of the respiratc~
system and the bladder caused few er
deaths than expected. For deaths fror &'l
malignancies, the SMR was slight+
elevated (103} for the full age-range
Relatively, it was mote elevated for th2
4 to 64 agerange — i.e he &'
malignancies $MR (100) was 8% higher
than the all-causes SMR **¥

Table 3 also present! the $\MRs sor
eight non-neoplasm causes of de&th.
There was a moderate excess morie! v
from diabetes mellitus. a slight def.cnt
from chronic respiraton disease (L-on-
chitis, asthma. ard emp'wsema), 2-d
some suggestion of excess mortality from
liver cirrhosis among the older seg—ent
of the cohort Deaths from &ccioe=tal
and violent causes were si;:.fnca':.s
belom the expected rumbes ke
deaths from suicide were close o itz 1.
pucted walue.

With respect
system,
teriosclorosis™ was considerabl, bog?
than expected (How ev e, this dlagnec
calenry represents 2 relaine’s ¢vil
portion Of cardimasculer 4 seace -2

to the carcimvasc.'ar

the number of dzathe from Z--

v} ;~ -

»




sUspect as the catgor e, anen T
"hisccllaneous" cardies, Jartsias  cdaqiine Tabie & - lj“swl‘ﬂ‘ Proportionsl Mortality Raties (SPI\R.) for
tend tu be lumped ) Within thee &) 10, b3 Selected Cancers, White Mates, 196472, ot Vorious Rubber Mamfacturing Plants

----- age-fange, mortahty from s hemic heeart . o

o disease was mildly sdsnateed, relative to Cancor Site Me Ared Other Planls N d »n
the all-causes SMR e em or, theese was (with) ICO code) | Range | Plaat (A) [} 14 [ ] € 14 Datis Plaats
4 54% excess Oideaths 1rom this cause in Sromach Py T s | w2 o Las Lam | as 2.0 -
the age.range 40 to 44 Similarly, there i) 4044 196 s {14 o Jis i |an 19 =
was a 39 excess of deaths from wpowed 06t | 16 | o Jom | [ae |1 Jan | -
Cerebrovascular disease in the age-range (183, 15) | so 84 1 o3 | o Joam | 1o [ose (s (1]
40 to 34. Resyvratery : N . w

On the assumption that the working System ot §an |20 {16 |20 Jaxs Joso joo | -

emironment varies between different (160 -163) | 4084 085 169 J 18 J a2 e jo& jash | 10
tubber plants (because of difierences in Prostate wit | 1% 2w 1o Lams J2se | o |ewm | im
chemicals and processes used, dif- (185) ws | e 1o jem o Joaw.fen jun |10
ferences in environmental control Badser we | o P T ED o o |(®» 128
procedures. and differences in the local Qs w08 ok se0 Jun | an lowm ° an- 0%
environment), it was decided to com- " Ceatral _
pare mortality data from five other Nervous : . )
smaller rubber manufacturing plants System 0| ex 0] 12 8 1A s, (e 098
within this same company. These five (191, 1) | so84 0.56 - ¢t jm $ 130 |31 (9 LAz)
plants are located in widely differing Lymphatie & : , .
parts of the US. For each plant, mortality ——f=s Memstopeietc * | 4066 | . 176 s twr fwn s ¢ e w__ |
data equivalent to that analyzed above Sriem (200209 § 4034 L 18 L L1 L L L2
in the Akron cohort study was available. Total numbers S »
However. the populations at risk for o dot (ess) fuen | @Sy | am) {am | OB jaun
each plant were not determined. Table 4

_i.l\'(/
Y I

presents results of the proportional mor-
tality analysis, for white males, of the
death certificate data from Akron and
from these five other plants

Using 1968 proportional mortality data
ior white males as the standard. age-
standardized proportional mortality
ratins (SPMR) were calculated for select-
ed malignant nenplasm deaths. (By
comparing with Table 3, it can be seen
that the Akron $PA4R’s afford a good ap-
proximation to the respective cause
specific Akron SMRs. The theoretic bacis
for this approximation is discussed
elsev here.® Note, however. that the
S™MR was calculated for the total male
cohort, with an estimated 14% minority
of blacks: whereas the SPMR was
calculated for white males only.)

Far deaths due to malignant neoplasm
of the stomach, the prostate. and the
lymphatic and haematopoietic system.
the proportional mortality excess at the
five other plants was similar to that at
the Akron plant. However, for deaths
due to malignant neoplasm of the
respizatory system, the bladder, and the
central nervous system, the SPMR for the
five other plants combined was clearly
higher averall than for the Akron plant.
{The considerable variationin the figures
for the individual plants mav reflect the
small numbers used in the cafculations,
rathr than a true ehfference in cause.

NOTE: The calcutation of the SPMR is exactly analogovs o the co'culation of the SWR (ses Tadie 2). Where, sa the SMR

caleulation, standad age-soecike death cates are agokied 13 the study population’s spe-specific pupa‘ations, S0, in the SPMR )

caleelation. stardard age-spacific proportional desth rates a-e applied 10 the study pepuli*on's aje specific 122als ko> dmths

from 3l causes.

specific mortalit); risks among those

smaller plants.)

Discussion

The finding that the death rate from all
causes within this cohort of rubber-
workers was lower than expected. from
general population mortality data. needs
qualification on two counts. On the one
hand, the well-documented socio-
economic class gradient of overall mor-
tality might suggest a higher mortality
within a blue-collar population than in
the general population. But on the other
hand. there is a strong selection process
at play, wherein, to be employable inan
industrial workforce. an individual must
be relatively healthy and active. This
selection factor acts to produce a
"'healthy worker-effect””. such that. inan
industry free of significant life-shortening
hazards. death rates within the work-
force in question will be tess than in the
general population. Individuals whose
health does nct meet the requirements
for the specific industry ¢ not enter that
industny; those whose health detenorate<
below that level do net remain inthe in-

'

dustry. Findings in other industries. free
of serious life-threatening hazard. in.
dicate an ali-causes SMR of about 8 to
855 »

Clearly. this selection process only
directly affects active workers. This s
demonstrated inthis study by the finding
d an SMR 0of 101 ior the post-
retirement 65 to 84 age-range. and an
SMR of 93 for the 40 1o 64 age-range
This latter SMR, by compar:ison with the
aborementioned value. of £ to 85,
suggests a small excess mortatity: among
that portion of the rubber warker cohort
in the active emplovment age-range
Assuming that the “healthv  worker”
sclection process also impinges in-
directly uponthe 63 to 84 age-range, the
SMR of 101 suggests some small excess
mortalitv at this age

The pattern af cauce-specific SMR's
(Table 3) is. to a moderate extent. con-
sistent with carlier reported  mortality
datd for rubber workers, Deaths within
this cohort were excessive for malignant
ncoplasms of the stomach, large howel,
andd the lymphatic and haematupoienc
sveterns, and for ecertain typo< ot cdre
chnascular disease in middle age  For

&



\

cancer is little related to class™ ® This
gradient could account for a part of the

from malignant neoplasms of pancreas
and gall bladder.’® Some of Mancuso's
evidence F excess brain neoplasm
deaths in rubber workers™ 3 refers to
“"tumors™ rather than exclusively to
malignant neoplasms. (Because F the
refative  inaccessibility of the cranial
cavity to tissue diagnosis. many death
centificates for brain tumor deaths con-
tain no information about the malignant
or benign nature of that tumor.) From
Table 4 it can b deduced that, in non-
Akron plants within the company under
study. there has been an almast two-fold
p:oponional excess of deaths due to
malignant neoplasm of the central ner-

e

. e 3)':)::‘-(:' A N

vous system. This finding gives some -
support to Mancuso’s conclusions —

%,”\uuu« -

although the om? plant (Akron) that fell
within his study domain showed a
marked deficit in this study.

With respect to cardiovascular mor-
tality, overall there was only a slight ex-

cess within this cohont. However, there

appears to be a considerable increase in
risk, for middle-aged rubber workers, of
death from ischemic heart disease Or

cerebro-vascular disease. Sych deaths .

could result from hspenensson and/or
vascular deterioration occurring in

response to exposure to chemicals -

present in certain work areas. Carbon
disulfide and carbon monoxide. for

example, have been implicated else- »

where in cardiovascular monality,3? 3
However, until the second phase of
\hl;—m? 1s completed, and the mor-
{@lity ekperience of different groups ol
rubber workers is Compared it cannot
be “assuified that the above “cause-
specific mortality excesses are at-
tributable to work-environment exposure
within the rubber industry. Such an ex-
cess could be a spurious (secondary)
association = perhaps the cohort of rub

ber workers was a *'selected” population

with respect to some important etiologic
factor {e.g. dietary habits and stomach
cancer), Or perhaps all persons living in
Akron have been exposed to an en-
vironmental factor that increases the
mortality from some specific cause
above that of the general population.
However, the supportive proportional
mortality findings from the five other
plants make this kind df explanation
unlikely. But. until it is demonstrated that
specmc exposures or jobs within the in.
dustry aré S Tssocialed with excess deaths,
ONne can ‘only suspect, rather'than con-
clude with confidence, that working in

certain jobs within the rubber,industry.

entdils an incrased risk of dyjhg fram

specific causes.
&: et

________—-)

Summary

The population at risk for this
historical cohort study comprised hourly
(i.e. factory) active and retired em-
ployees of a major tire manufacturing
plant in Akron, Ohio. Working from
pension, payroll, death claims and other
company files, a cohort of 6678 male
rubber workers. aged 40 to 84 at Jan. 1
1964, was identified, With few ex-
ceptions, this total cohort was fntlowed

- Standardized Montalin Raso

for nine years, and data o1 1785 dnares
was obtained Companson o *= tead
U.S. national montahits data + ¢ 1= &
(8% g
all causes of death of & 1w
cohort, and of 93 for s s n-Cov”
aged 40 to 64 (the acine e=y s ™e=-

“- .~

age-range). for specific Causes o deads~
the SMR was scgmﬁcant v ee el ne
malngnam neoplasms 0f the s —ace

prosiate. and the blagZ-anz-.~—g--
forming tissues (includit2 ‘eucema
but was below expected for ci~cers =

.the bladder. lung, central nenous sste—

and pancreas. The S\MR was 2= S22~

- elevated for ischemic hean d-zegiz n*~s

age-range 40 to 49. and o mibes
mellitus. Analvsis of prodon=a! me--
tality rates  among ec.vales*
populations, at five othes piaris with =
this same company.,
of cancer mortality gene-aliv ¢ = ‘ar *:
that above — aithough th: -aies ‘e~
malignant neoplasms of *he lu~z blaz-
der and ceniral nenous s\sieT showes
a proportional excess. The nev: dhase =
this. cohort study will compare the me-.
tality experience of workers exdnsed *=
difierent produciion areas w thn °=:
plant_. )
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