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Enclosed is a copy of the report of the 1977 Mortality Study,
[.C.-4. This study was begun by the Occupational Health Studies Group
in January, 1978. This is the first application of surveillance techniques
using mortality registry and population enumeration procedures. Although
it was our stated intent to report in July, I feel that this report
still demonstrates the timeliness with which surveillance activities can
yield health information.

We were able to get data in time for this report from 42 of the 48
plants and local unions with which we work in the Joint Occupational
Health Program. We expect to report further for all 48 plants later in
the year.

If you need additional copies of this report, we will be pleased to
provide them,
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Robe*t L. Harris, Jr., Ph.D.
Birector
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Executive Summary

Horta1ity studies have great value 1n'asses$ing the heé]th'experiencér
of occupational groups. Over the past several yéars the Occupatioha1
Health Studies Group has completed a number of studles of mortal1ty |
experience among popu]at1ons of WOrkers from 1nd1v1dual p1ants and Tlocal
unions. . These studies have dealt with deaths which occurred in past
years. Most have used the 10 year interval 1964+19737

The Occupational Health Studies Group, as part of its obligation

‘under the Combany—uhion Joint Occupational Health Program, has also been

deveioping a Health surveillance system.. A majorﬂpart'of ;uch-a system
is surveillance of .current mofta]ity‘experiencee The study described in
this repert is the first épp1ication'of survei11ance'techniquesjto;
current mortality experience. The study covers 1977, the most current
year of mortaTity,ekperience, and it includes all of the .plants and
Tocal unions in the Joint Occupational Health Program. |

~ One objective of the study was timely reporting!-lOuk stated intention
was to report in the first‘six months of 1978.. Although this réport has
been delayed beyond-that time; a number of tasks which havé‘been done
wfl] be useful in subsequent reports and will permit more rapid réporting
in the future. | _ | | ‘

" The Univer51ty of North Carolina works w1th 48 p]ants in the Joint -
Occupatlona] Health Program. Data relative to this study for six- of

these plants were not available dur1ng the‘f1rst half of this year. As

a consequence, this report is limited to.analysis of data from‘42_p1ants.

Further analyses are undérway andra1]'48 pTants,wiTI.be included in a

subsequent report.
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A total of 1,277 deaths are known to héVe occurred in 1977 among
the 79,500 active and retired rubber workers from the_42'p1ants included
in this report. The relatively few deaths among women (149 deéths)rdo '
not permit extensive analysis. The overall mortality experience for the
year among female viorkers was not makkéd]y different fkpm that df the
general popu]ation. More detailed analysis among male workers was
possible. The Standardized Mortality Ratio (SMR), Which‘compares the_
mortality experience of the study populatibn to that of men of the Same ’
ages in the qgeneral population, is used in reporting results. An SIR. of
100 means that the study population and the general popu1ation'had-the |
same mortality experience. A higher value, greater than']OO, meané:tﬁat .
more deaths occurred among the study‘population than were expectedrbased-'
on .general population experience, and an SMR 1ower'thah 100 means fewer
than expected numbers of deaths occurred among thé rubber wofker grqup.:‘ '

~The SMR for atl céuses of death in 197? among. male rubbefuworkers

iﬁ the 15-64. year age-range was 73, that~f0rvretired'workerS'in the 64- :
84 year'age:range was 106. The SMR of 73 for the active age range
reflects the "healthly worker effect” which has been identified in our
studies and by others with actively emp1oyed-WOrkers. The SMR of-73 fdr
deaths from all causes in thé active age rénge makes SMR valdes gfeater K
than 100 for any specific causes of death even more»ﬁntewqrthy thaﬁ ©
would be the case with a higher all-causes SMR. | |

The SMR for all forms of cancer amohg retired.rubber workers in the
study Qas 119. This is a statisticai]y significant excess and.is consisfént ‘
with findings of several other epidemio]bgib studies donévfofvpast. |

years. SMR's for a number of site specific cancers were elevated for

iv
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| this group. Particu]éf]y notewo%thy fé the éfatfética11y significant
excess of lung cancers (SMR = 145); this is in Contrast to the resuits

of our earlier moftaTity studies on severél-individual p]aht pdpu]ations.
This finding merits further serious 1nvestigatibn! “Ar excess of cancers
of the lymphatic and hematopoietic systems. (SMR = 135) among.active
workers‘was a]sd found; this exceés; a]tﬁougﬁ feéig‘ﬁéénﬁqf.sta£jsf{§af1}
sighfficant at-the 95 percent level of éonfidence; .A simi?ar egéééé
V(SMR = 130) was found for leukemia amqng'retired workers. These latter
two findings are consistent with results of.past studies.

Overall and cause specific mortality experience, as waS'exbecte&,
.varied among the individual plants. Some statisticé]Ty significant
excesses were observed for some causes of death in'some plants. These
merit further attention. | |

The importance of. annual mortality surveys 1ncreases asitimes goes -
by and as fesu¥ts for successfve years become aQailable. Such surveys
provide data for comparisons and fof detection of trends and changes in
the health of working populations. A major purpbée of studies such as
this -is to identify p]ént'popu1ation and dise;se types which need more
detailed investigation with the ultimate gan being to recommend actions

which remove hazards to the health of workers.

BATO/JACKSON 025914



I.  INTRODUCTION AND STUDY DESIGN

The 197? Mortality Study is an analysis of the deaths amaong
approximate]y 94,000 active and retired hour1y workers who were membefs
of'tﬁe United Rubber Workers Union and who dﬁring thelyear 1977 were
“employed at or retired from ore df the forty—eight plants which are -
affiliated with the occupational health research program at the -Uni-
ver§ity oerorth Carolina. | | |

Past cohort studies conducted by the Occupational Health’Studies o
Group (CHSG)-at the University of Nortﬁ Céfq]ina have concehtrated on
single p]ahts and have been retrospective.in ﬁatUre,_reconstTucting a
workforce at éome time in the past and then following that group of
people for long periods to'determine_their:mortaTity”éxpérienceq The -
cost of such studies and the time 1nyb]§ed'prevénted us from conducting
similar sfudiesﬂforAall of the plants in the industry.- Yet, observations:
made at onevpiaﬁt raised QQestfons about otherlsimiﬁér plants. It wés':
clearly desirable to be able to study all of the‘pTahts in the industry. -
Other studies done in the past have examined data from a large humber'of'
plants but have dbne $9 usfng a proportional ana}ysis.which égain raised»
questions making it obvious that a more definitive study was neéessary;‘
Past studies have gone back in time and although they cou]d‘give'much
jnformatfon about.the experience of workers some years back we felt that
it was important to conduct a study based on'thé'most‘éurrent data'?“
available which wdﬁTd.be more bertinentvto workers‘todayf ‘

- The OHSG haS'béen‘colleéting death certificates on-an ongding;basis' "
for most of the plants in this'study since 1972. UWe have not previously.

enumerated the ‘entire population of workers for the four companies. - -
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Basedon our expérience it was obvious that ﬁhti] we established a
continuous surveillance system which fnc]uded enumefations,of both fhe
entire workforce»and all of the deathé an industry-wide mortality study
- would be difficult, time consuming, and expénsive. With the establish-
“ment of an effiéient means of enumerating the population as part of the-
surveillance system this study has become poséible,-

The initfa17§1an for this study was présented'at the‘Company—Unionr
University scientific meetings‘at the OHSG {n“December,ii977. fwith thé
cooperationrof representatives pfésent at the meetings. from the Union .
and from each of the four companies the study was begﬁn<in'Janﬁany;§
1978. | - |

The purposes of this study are:

1. To test and document the féasibiTiﬁy bf’cohducting 4 cross-3=i

~company mortality study oﬁ an ongoihg‘bééis as a .part of an
overall surveillance system in the'indﬁstry. | |

Z. To expiare differences betwéensthe_mortality experience~of'th¢‘_

rubber industry and that of a ccmparison population.

3. TB identify differences in mortality -experience between,plants 

and processes.

4. To compare the mortality éXperience in 197? with‘that.repdrtéd,

earlier by the OHSG. |

This study is unique. -To our know1edge this is the first time thatn‘
the annual mortality experience of a working population has been studﬁéd e
in a cohort fashicn. We see it as an important'contfibution‘to the
health of workers in-the rubber industry to be able to conduct a study -
of this nature and report on it within six to nine months of thé end of

"a year. The value of this study will increase as thézstudy is repeated.
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each yeaf permitting comparisons. to bé made betweeﬁ years and making it
possible to Observe trends in wmortality in the rubber industry.

The study &emonstrates thét it is feasib]e to prepare an'industrym
wide annual mortality siﬁdy w1th1n six to nine months after the end of
the year, provided that most of the information which is required for
~ the study be made availabie in computer readable form froﬁgtbrporate
'headquarters rather than from the individuai plants. Although few |
companies maintain files that are specffica]ly designed”for occupational

health research, almost all of the 1nformétion which is fequiréd'for a
mortality analysis can be obtained from files wﬁich ére maintained for:
operational purpéses such as. the administration of benefit.pkograms*and»
pefsonne1 management. With the cooperation ofrthe participating com-
panies, this information can be obtained quite. rapidiy and can be pfoqéssed&
very easi?y, thus making it economically feasible to prepare an- annual
mortality study for the active and retired. employees

+ Since the major objective of the 1977 Mortality Study was to deve]op
the data collection procedures and the data ana]ys15'programs.wh1chrare
required té'enumerate a complete study population and to investjgate<the‘
causes of dedth among the deceased membefs'of'thét<popu1ati0n,ﬂthis
report (1) summarizes the procedures which were used to-co1lett‘data-for :
the 1977 Mortality Study; (2)-diséu$$es some of the,diffipultjes which
were encountered in implementing these procedures; (3) describes the..
data analysis programs which weke_deve]oped and:(d)'presents'spmgipre;<a>‘
‘Timinary results from an analysis of the data for 79,496 emp]oyeevahd,."'
.worked at 42 plants.. . A second report, which wiITmBe éompletedrby the: .
end of the year, will contain more extensive_analysés;of thezdata froﬁ

all 48 plants. 3 - : . _ ' | s =
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A mortality analysis is the first step in a'ComﬁreHensive prdgramj
of health surveillance. Morbidity information, environmenta1'exposure'
data and personal.heaTth information are a]sovreqﬁired te monitor the.
health conditions in an industrial setting. The 1977 Mortality Study is
the begjnning of a comprehensive health surve111an§e System.which is .
being developed by the QHSG for the workers in the. rubber producfs
indqstry. QOther OHSG surveillance research projects aré present1y B
deve]oping:brocedures for the coliection and ﬁrocessing_of several-types
of heé]th;re1ated Tnformation. These studies are also concerned‘with‘ i
the development of procedures'which will protect the‘privacy?of the
individuals who are included in the study population.. Aé'the resu]fs of
these studies become available, they will be incorporated into future
mortality studies so that the scope of the ana]yses Can.be expanded to
provide a more accurate assessment of health conditions in the rubber
products industry. _ .

The 1977 Mortality Study is a cohort study of morta1fty in the ‘
rubber industry. A cohort study is a study‘of a group of peop}e‘(thé .
cohort or study population) who all have some characteristics. in common.
This study population is followed for a period of time to observe tne
occurrence of disease among its members. The experience of the study-
popuiation is compared with the experience of sbme oiher population
(often-the total U,S.rpopulation) to detett what health hazardsvtﬁeA"

. study population mayvbe exposed to.

For the present study the common characteristics are membership in
the United Rubber MWorkers Unfon (URW) -and employment in onejofvthe plants
participating in the Joint Occupational HeaTth Program in the four.

companies (Firestone, General, Goodyear, and Uniroyal) in the rubber
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industry. The group of-people defined by theseicharacteristics can-
actually be separated into two distfnct cohorts. The first cohbrt
- consists of all URY members who were activé ehp]oyees atlone of thé 48
plants {listed in the'appehdfx) at any time durihé the year'19?7; 'The
secdnd cohort consists of aj1 URW members who were fetired from one of
these 48 p1ant$ prior to January -1, 1977, but who Qere living on that
date. Although the discussion which follows on data,colléctibn and |
prepération deals with thesé as a single popu]atidn the analyses were-
done separately and tﬁe results séctibn of this report treats them as
separate groups. " | R
The daté necessary for this study were é coﬁp]etE'énumeratiBn 6?‘ 
the stﬁdy population including age,. sex, race, and employment status on
each person in the study; date of death and cause of death fof’each -
deceased_pefson‘in the study; the number of people in the comparison
population (in this case-theVU.S. population) together with the age,
sex, and race distribution of this popu]étion; and the number of deaths.
by cause of death for each age, sex, and race group. in the ;ompariﬁon o
population. The -information on the study popd]ation(came‘from records"
froh the four companies and from death certificates.ébtainedrfromfthe A
companies, their insurance carriers, and from state health departments.
The number of people in the ;omparison,popuTation EamE‘from a publica-
: tion‘of the Bureau of the Census,(?),and the information on déaths;in _

“the U.S. came from data generatedAby.the Nationa]'Cénterifor.Healﬁh,;
‘Statistics and provided to us on‘computer-tapes.(z) The.most‘reteﬁt
1nformation-ava11ab1e on deaths-within the U.S. was for the year~1975.so :

the data for that year were used for comparison. - -
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IT1. DATA COLLECTION PROCEDURES

The 1977 Mortality Sfudy raquired the creation of two major data
files; the Workforce Enumeration File and the Death Certificate File.
These files were created separately and aré maihtained separate]j to
provide a cross check on the completeness and accuracy of the ihfofmaQ'

- tion which-was collected for the study. Seétion A bequ describes the - 
procedures which were used to create tbe.Horkforﬁe~Enuheratioﬁ File and :
Section B describes the procedures which were uéed to.collect_infOrma-~‘
tion for the Death Certificate File. After both'fiies ha&-beéﬁ coh-  |
pleted, the information from the Death Certificate File wasrmerged'with.*
- the information on thE'WOrkaTCé Enumeration File to create the 1977 -
Mortality Study File which was used to prepare the mortality'ana1yses..
The process of merging the-tw6 files is a criticallétep in the study
,proceduré‘because any unexplained deaths which are.identif{éd ét that.
poiﬁt must be explained before the mortality analysis can be'undertqken,
The procedures which were used for merging the two workingafilesufo
create the1977 Mortality Study File are described in Section c.'lsec-

tion D describes the processing of data for the comparisonipopu]ation. 

A. The Crgation of the Workforce'EnumeraiioﬁrFiTe%_F

The first stepvin the‘creation of the wOrkforce.enuheration file
was the co]leétion of information concerning atl écfive and retired
empioyees from each of the participating companies. He requested this- |
information from corporate headquarters rather than from the local - .

plants for the following reasons:
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1. If the data weireceive-for éach compény were processed at one
central lTocation, the methods used to co]]ect; code -and Stofe
the information weuld he more 1ike1y to be coﬁsistent.

2. Computer readéb]e-data, which is much easier for us to work
with, are more likely to be available from corporate head-
quarters. 'A |

3. The data for é]l the piants fot each company would be sent to
us iﬁ'a comm0h format withrthe_same‘information being avail-
able. |

4. We would wofk with a sma11er:nuhber of chputfng centefs, énd
all the data for one comﬁany would arrive at OHSG at the same

- time and could be copied and edited in one batch.

The strategy of obtaining the required information from a single
source for each company worked quite well. We were able :to obtain.a
single file of retired employees from each of the four-particibating_
companies; three of these files were sent to us in a. computer readablie
form.. e were also able to obtain most of the information-concerning-
active emp{oyees from a single source for each of three companies (a few-
plant files wefevrequired'to'supp1ement'the data received from one . |
company}, but the fourth company could only providé us with files from
each of the participating plants. iA]] inforhation on active employees
was received in a computér‘feadab1e form except for thé.information*frpmff

one plant which was provided on.a computer prepared 1listing. -

Selection of the Study Population
In January, 1978, a letter was sent to-each company, requestﬁngathe:

following information for aI].hour1y empTdyeeS«who worked:at-one:of the
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participating plants during 1977 and retired employees who had previously
worked at one of the participating plants and were Tiving as of Janua}y

1, 1977.

'Identifying Information

Name -- ‘
Social Security Number and/or Company Ident1f1cat1on Number

Demograph1c Informat1pn~
Date of birth

Sex

Race

Employment Informationi

Plant. at which the employee is currently working (if act1ve) ar
the last p]ant at which the employee worked (if retired) -

Date of initial emplioyment and/or the contwnuous service date.

Union Membership R '

Current emplioyment status and the date this status hecame effective

If available, the following information was a]sovrequested,
Department in which the employee currently works

Current job assignment (code or job title)
Date and type of retirement (if retired)
Date of death (if deceased) _ |
The responses to this request varied from company to company but generally -
included informaticn on all hourly emp]oyeés, |
The first step in the processing of this data 1ﬁv0Tved the se1ecti0n
of those employees who were tolberinC1uded in the study population.
Three basic constraints. were critical to the formulation of the criteria
which were used to select the study population: -
1. Members of the study popu]atioﬁ had to be members of the URM
Union and had to work at one of the 48 pT&nts which;area
“included in the OHSG.contract. |
2.- A person was .included in the study population on]y if the

person was entitled to life insurance benefits so we coqu be

A BATO/JACKSON 025922



fairly sure thét we would Tearn of each death through the
company insurance office if the person died during 1977.

3. Déta for a11'cé£egories of people included had to be con-
sistent1y recorded in the data files from each éf the four
companies which were included in the Study. 7 |

The first constraint is probably not toco critica] to fhe results of

thié study but is does brohibit the inc1usién of salaried employees,
such as supervisors, who frequentiy work for_mahy yeafs as Houf]y em- ;'
p1dyees,.and_who still have environmenfal eXposufes which are similar to
those of the hourly employees. | |

The second constraint is more 1m§ortant'becéuse if eliminates all

employees who left the-c0mpan1es'pﬁior to 1977 who did not-reCeivé a
“termination allowance or a pension. This constraint Qas:not critical to.
the 1977VMorta1fty Study because we  made no'effofts to obtain infbrmatfonv
on former employees as would be'done in.a retrqépectivé-study. However,
this constraint will become more important for the 1978 Mortality StUdy.
because we must decide if‘we will keeb-short term employees in the
workforce ;numeration file and-attempt to obtain -death certificates. from
sources other than the company insurance offices. ‘Ne&aré-present1y>'- |
analyzing the data which was collected at one pilot surveillance p]ant,,
a part of the experimental surveillance: system, to guide us in the
development of .appropriate selection rules for the ]978 Mortality Stu¢y;.

The third constraint had an 1mportant'effect on-the 1977 Morta]wty;'

Study. Since some employees who received termination awards or deferred:
pensions do not qualify for life 1nsﬁrance‘and;sfnce,we:were.not able to .
obtain -information concerning these people from some of the>companié§,_

we decided to eliminate all of the employees in this group from the . -

BATO/JACKSON 025923



10

study popuTation‘even though we received a large number of death certifi-
cates for these employees. We are investigating alternative prdcedures
which might be used so this group of employees can be included in'future.
mortality studies.; | |
Using these cénstraints, the following rules were.deve1oped'to -
select employees fér'inclusion iﬂ the study'popuTation.f'These~are‘
_il]ustrated”in Diagrém 1 in the appendik; = ' |
1. Tﬁe employee had to be an-houriy worker who waS'a'membe? of
~ the URW Union and who worked at one of thén#S plants which
were,inciuded.in the study.
2. + The employee had to work at least one dayfduringi1977;if  |
he/she had not retired before January 1, 1977 ahd-was,nbtron ,
leave for the entire year. .
3. The employee had to have received a pension during 1977 if
" he/she had-retired before Jaﬁuafy 1, 1977.
4, ~ Employees whc were on leave during 197?:were'inc]uded-in the - -
- population provided‘thét they had Tife insqrance.benefitQ'SO’-:-
tﬁat the company would have received a aeafh certificate jf'
they had died during 1977. |
It should be:noted that the use of these rUlés éliminated-the
following employees from the study popu]ation; - | _ | _
1. A1l ‘employees who were on lay-off prior to Janvary 1, 1977 and
did not return to work before December.B},:1977.5 Because'of
the Union members’ recal]-rights,‘there aréAprobébiy»very few,
if any, employees in.tﬁis ﬁategory who will return t0'work‘$tr-
ar1ater-date. If such employees do estt, they will be pickéd—v'

up in future mortality studies.
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2. A1l employees Qho went. on eduéationa] Teave or mi]itary leave
prior to January 1, 1977 and did not return to work before
December 31, 1977. There is a very small number of employees
in this grbup. These employées‘w11lﬂbe picked-up in subse-
quent mortality studies if, and when, they return to work.

3. ANl employees who terminated with a Tump sum payment award or -

| who Teft with.a deferred vested pénsion prior'td Jandary 1,

V1977. Employees in this category who retired:during 1977“were‘
included iﬁ the 1977 Morta]ity.Study andrwi1l be included in
d]] subsequent studies. We hope to be‘ab1e‘to add all ofrthe :
employees in thisrgroup,'retroactiveiy;'to the ﬁbrkforceﬁ
enumeration file for future mortality studies.

4. A1l salaried empioyees unless they transferreﬂ from hourly te

~salaried status during 1977. We will not b_é able to include
these'emplqyees in future sfudies unless we-arrange to collect
the death certificates for all salaried employees and obtain
agreement to extend the study fo include selected. employees
gﬁo are not‘currentTy'mémbers.of the URW Unioh.

Since the data fbr.retirees and active employees wefe recejved -from -
differént sources for each company, we initially created tWo_separate_
files for each company--one fi]e'fof activ?-employees andﬁbﬁe;fi]e-foh
retirees. These files were edited to identify'missing.data;'duplicatET-;V
 records, and/or data discrepancies. - Whenever dgfa for an employee wererg_
missing or apparent discrepanciés_Were discovefed5 thewrecofd'was-chécked
and corrected if neceséary. For exaﬁpie, employees. Qho.had:recdrds:;
which indiéated that they began work before they were 14 years old-  L

(sometimes before they were born) or were still activeTy emp1oyedx.f
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although they were more than 65 years oid, Qere idenfified and the
accuracy of the reéorded information was cheCkéd; Since the cofporate
- headquarters do not have the or%ginal data fi]es1for the Hour]j em-
ployees, error Tists had to be prepared for each p1ant.->These Tists
were sent to the personnel of fices at each of the plants with requests
to check the or1g1na1 records to obtain the correct or m1551ng 1nforma-
‘tion. At the time of this report we have recenved the missing 1nforma~
tion or corrections from all but 12 pTaﬁts;:eight pjantS'have nof‘yet:f”
.réspbnded-tO'quf requésts and fOur‘plants'have hot'yet'béeﬁ c@ntactedj ,
because we received the initial information,boncerning-the wquforce at
these plants very recently. Only siX'of”theﬁtwe}ve<planfs.have a signi-
ficant amount of missing information, thus wé»were-able to include'42~
.p1ahts in the preliminary analyses which arevinpiuded'inrthis report.
Race information was not recorded on most of the files which were. -
obtained'from the corporate héadquarters.‘;SinCe‘race‘is:knownuto be an
important variab]e in morfa]ity analysis, we'made-é specialneffort to
obtain race‘information for the 1977 Morta?tiy.Studyfv Race information-
which had béén obtained fér several p1ants’frdm‘each cpmﬁany'for eariier
OHSG studies was transferred to the WOrkforce Eﬁumeratioh Files for both
the active and retired empioyees,. Lists of employeeStfor“whOm'we.did _'. 
not have race information Were'prepared-for'éach p]ant'becausefthé only
sourcé of race information is the original employee recofds which are . _ o
stored at the plants. These lists were'sent‘eitheridiréctly to the
local plants or to the corporate headquarters for forwarding to the .
local plants. At the time of this report, face,infbrﬁation:haS‘been:
obtained fqr all active employees of three companies-and-fdr ail ke--

tirees of one company. Since race is still missing for a'Iarge»number;gx-
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of emp]oyeeé, the pre]iminary mbrta]ity analyses which are inciuded in
this report do not use race as a variab]e.' HoweVer, race information
will be used fn the mortality analyses which wi1]'bé run at a later
date. | | | |

After the active and retiree fi]é; for each company had- been edited
and all available correction entered, the two files for eath.company‘
‘ware merged to create & single Workforee Eﬁumerétibn‘Fi1e for each
company. Since the employees who retfred in 1977 were ehtered‘in»both
the active and retiree files, the dupTicafe'records for these employees .
had fo,bg removed. The resu]ting file was.later'merged with the Death . -

Certificate File to create a 1977 Morté]ity Study FiTe for each company.

B. Creating the Death Certificate File

Death certificate processing is. an important'part of any3morfa1ity-
stugy, esﬁecia]ly if the study involves comparison among compahies or
comparisons with national vital statistﬁcs;. Cdmpanébi]ity is best
acﬂieved by following clearly defined prqcessing,prqcedures which in- =
clude thelboding of the cause{s) of death‘byAa certified no$o1ogist, an
expert in determining the under]ying_cause-of death from the-information'
provided by the attending physician on thé death certificate and‘in
coding this ihformation in accordance with‘the~1nternétioﬁai Classifi--
cation of Diseases. _ |

Although the size of the 1977'M0rt§1ity'5tudy required a-few modi-
fications and carefu]’implementat?on, theﬁrocéqureS‘which were used to-
process the death certificates for this study_are eséentia]]y the same~ . -
‘as the procedures which have been used by'GHSG personnel to proéess,
death certificates for retrospective epidemib1o§ip §£udie§.'-Therm§j6k“ -

steps in this procedure are described below.
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In January; 1678, a letter was sent to the medi;ai directdr, Or his
counterbart, at each company requesting a coby of the death certffiéate o
for each hourly active employee or retiree who died in 1977. " The medica]r
directors forwarded thfs request either to the company insurance-departﬁent
or to the 1nsuraqce company which underwrites the cﬁmpahy's life insﬁranceA
program. |

Since OHSG receives many death certificates for 6ther research
projects, someﬁof the requested death certificates'weke'aiready on file
at OHSG before. the requést was. sent. Howeyer; most of the death cer=
tificates had to be duplicated and processed'aftef thé'request.Was
. received in January. Most of these death cértificatesvwere received by~iw>
the end of March but a iarge number of certificates were delayed. for
several months. We received more than 110 death certificatesf(a1most"
10% of the total number received) after July 1; .the last large group was -
received about August 15. Although some death certificates are st111'.
outstandfng, at the time of this report we had received compTéte’deathi'
_certificate.jnformation concerning about 99% of th= knOWn 1977 deaths.

in additioﬁ to death certificates, we also requested proof-of-death
forms and a year-end claims 11§ting as theyVWefe:avaiTable. Although -
claims listings do not include information on the cause of death, and
may not always be complete, they are very useful fof'cross—cheéking:oﬁr-
records to bé~5ure that we have received all requested death certificates.
When a requested death certificate had not-been-received,'we checked with
the -company to determine if they had received it. If they had nét‘yet
received it, we requested supp]émentary Tnformation, such as’ the social =
security number and the state in which the death occurred, so.we.could .

request a death certificate from the vital statistics office of that
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state. Because of fhé‘léngthy delays involved in obtaining informétibn
from éome states, we attemptéd_to obtéin as much information as possible
from the companies. However, if the comﬁany did not have the death
certificate, the state vital statistics‘office»is usually the only other
~ source of information. |
Death certificates were usually received and processed in grdups.
Theréfore, the proceséing procedure was designed so we could account foff
each ceftificatein a group after the processing for that gfoup of death
certificates had beentcompleted. The_stéps in the processfng‘procedurer; o
are és fel]ows;: | | A
1. _Since-some companies send OHSG-a copy of theideatﬁ certificate
for all deceased employees, the first;step n procéssing each
group of death certificates was to remove all certificate§ for
| employees who were obviously not Tnc]udedvin tﬁe ]977'Morta1ity R
| Study. A]l,cértificatés for deaths which did not occur ‘in |
1977 were removed first; other certificates were nemo§ed“if'-
information provided by the compény indicated that the\eﬁployeeQ
Gas not an hourly wofker, not a member of the URW Unidn or did
not work at one of the 48 piants which'wefe includéd.in the
study. The number of death certificate§ which were removed: .
during this step was ndted and the death;cértificateé;wérp'
filed for future reference or use in other OHSG studieé,*'
2. A1l county, city and local death certfficates were removed and
~ replacement certificates were requested from the~$tate officé‘f
- of vital statistics. It has been.fOUnd>that the. forms issued
by ;ounty“or local registrars of vital eventstmay"omit<some of .

the causes of death or list them in a different‘;equence=than:‘» -
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the offiéia1‘state cerfificate‘doéé. Since these discrepaﬁcies
can affect the coding of the cause of death, we use only tﬁose‘
death-cer%ificates which are issuéd‘by‘thé state.

A1l of the information on the remaining death certificates was
checked for legibility and cdmp]eteness.. The information-ﬁas
q?sofchecked to‘Séé it it was.éonsfstent with any pthér infor- .
mation whﬁch wésraVaiTab]e'from probf-ofédéafh'forms or claims
1istings. . Minor errors, omissions or incbnsisténcies were
correctedéby using information that was available af\OHSG or

Ey contacting the corporate insurance office,or the local -
plant at which the employee worked. If much of'thé informatﬁon-
vias illegible, a coby of the death_certificaté was.requested
from thé state vital statistices offite.‘ If the cause .of death
was illegible or 1isted-as "pending", the statervifal st&tistics
office was contacted to_dbtain a supplementary medical certi-

fication of the cause of death.

Each death certificate which was complete and ]egib]e was -

coﬁied-and a nosolagy form was attached. The certificates

wefe counted and the ‘group of certfficates was sent tq the
nosologist for coding.

When the'%oded certificates were returned to OHSG, they were |
checked tb be sure tﬁat they‘weré~a11'retUrned‘and that the -
coding wasAcomp]ete. If the noso]bgist had not'béen able to
read the cause of death information, a new copy of the death-
certificate was requested from the=$tate vital statistics

office and the certificate was recycled through the processing. . .- . -

procedure.
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6. The coded death certificates were then sent to data processing
'to be‘converted into a cdmputer reédable form and entered into
the'death cer%ificate fi]e. The information on each certificate
was typed on an OCR (Optical Character Recognition) typewritervr

, ahd was entered into the cohputer file via an optical character
reader. Each certificaterwas typed by twb'different operatdrsf
and” both copies were enterea 1nt67the computer which-compared‘
them to determfne if they were exactly fhéisamé;‘ If any

~ differences were noted, the records were]printed, the differ- .
ences_were rectified, and both records were again entered 1ntq.'.
the computer. Vhen no differences were detected, the informa-
tion was added to a wbrking-fi1é; Khen fhé proces;fng for the
entire batch of death'certificateé.was cqmp1eted‘it was added
to the Death,Certificate File.

7.  After most of the death certificates had'heénvreceived{and
prbcéséed,-the-information'on the Déath'Certificate File was -
merged with the informatjon on the Workforce Enumeration File. -

Since death certificate information is”évai13b1e from a restricted

number of sources and is not avai1§b1e in a-computer readab1e'form, ther

processing of death certificates will always be fimesconsuming., However,
the time required to process ihé death certificates for an annﬁa]

A.-norta]ity study could be substantially reduced if all of-the companies: -

would fo1]ow a few gu1de]1nes when they prepare death certificates for

IOHSG. We would like to suguest that the fo]low1ng gu1del1nes be adopted

for future stud1es
,1. _ We are aware of the fact that the copies. of the death cer--

tificates which are sent to the compgnlgs are somet1mes bare1y<_;
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]egib]e; Our work would be greatiy expedifed'if the copies of
death certificates which are senf fo-DHSG are as clear as . |
possible. . _ |

2. Checking for the completeness of death certificates is Qreatiy
expedited by the availability of a ciaims listingf Thus wer -
_wou]d appreciate receiving a-tOpy_of the year-end claims o
_11st1ng if it is ava1lab1e " . R

3. It is useful to have the emp]oyee s pay status (hour]y or
salary) and plant entered on the death cert1f1cate espec1a11y
if this information is not on an accompanyTng 1nsurance c]alms
11st1ng or if a proof- of-death 1nsurance form conta1n1ng th1s

information is not attached to the-death cert1f1cate.-

c. . The Creation of the 1977 Mortality Anaiysis File

After the Horkforce Enumerat1on File for each company was conp]eted
it was compared with the Death Cert1f1cate File and death information _,'7
was added to all matching records on the workforce f1]e. During this
process T{Ets were made of all of the records on.either fi]e_fqr which
match1ng records. shou]d have existed but were not found. All ef these

unmatched records were then checked to detern1ne why match1ng records

d1d not exist. » .

A1l employees on the workforce file who were coded as deceased in
1977 should also have had a record on the Death Cert1f1cate File. Some
did not. To determine ﬁhy these death certificate records did not .
exist, we contacted the local plants to find out if these employees had
indeed died in ]9?7‘and were URW hourly workers; In the majority of-

cases the date which was recorded as the “death date" was actua]IyAe
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benefit payment date and the death itself occurved prior to 1977.- Since
~this study did not 1n¢1udé Heafﬁs wiich occurred before 1977, these
recofds were removed from the workforce enumeration‘ffje. Af the time
of‘this report, all but five deceased records-on thé workforce'file
which did not match the death certificaté fi]e'have-been explained and
‘appropriate corrections made. | '

 Since each record on the ﬁeath Certifféate Fi1e-repreSents a 1977 .
death, there should also haVe.been_a matchiné fecord.on the Nbrkforce
Enumeratidn File. . A1l death certificate‘recdrds without a matching Work-
force Enumeration record were listed énd:the.éause of the discrepanby, :
was investigated. The majority of these non-matches were for emp]oyees;
. who left the company with a termination award prior to 1977, and. who - j
were not included in the study,popu]atidﬁ_for-the 19771Mdrtality_5tudy;
In a few cases we discdvéred that an emp1oye97for‘wh0m we'received‘a
death ceftificate did meet the criteria for inélgsion-in’the j977 Mqu
tality Study but the employee's record was not included in the workforce .
informatioh which Wé had receiyéd ffom‘the company. Apparently these
~records had been de]éted fromlthe company's file when pension-benefits ..
were discontinued, thus we did not receive the record“when they Copied.
the file for us in the Spring of 1978. By using some information=ﬁhich:.
one company had provided for another study in 1976, we werewgblé to .
identify all such deleted records for that. company and'tﬁladd every .
record which met-oqr se}ection criteria to the 1977 Mortaiity File.

For anbther company, letters had to. be written to the.]oca} plants_.~

to. determine if the unmatched records should be added to the Workforce -
Enumeration File. . At the time of this report, answers: had ﬁot‘beenf‘.

Vrrecéived'from all plants so there are still 23 records of 1977 deaths -~ _ ..
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for which we do no£ have a record-on the Horkforce Enumeration File. We
- cannot add these 23 records to the 1977 Morté}ity Study unt11 we have
received information from the local plants. -

Because of the problems we have had in obtaining some information
and removing all known errors from the 1nformati6n‘which we have receiQed
the morta11ty analyses which are presented in this report are pre]1m1narj
analyses which are based on approx1mate1y 85 percent -of the total study
population By the t1me the final report is written before the end of

 ]978 we hope to be able to determ1ne whether these 23 deaths should be
" included and we hope to have adequate data for the six plants wh1ch are

excluded from this report.

~D. Pfocessing Comparison Population Data

As mentioned in the Introduction data for the U.S. population came
from a publication of the Bureau of the Census. This data was key "r
' punched and double checked for aﬁcuracy by 0HSG staff,-'The information
..on'deaths in the U.S., however, came to .us on computer tapé. The file
- we recéivedlfrom thé National Center for Health Statistics had about
1,900,000 records on if or one record for each. death inAfhe U.S. during
the year 1975 ({dentification information had-been removed). This
massive f11e had to be copied and summarized by the OHSG data process1ng
staff. The summary data from this file was then compared with the _
pubTished mortality figures for 1975. The ]975 mortality data has not
yet been published in the detail needed for this study so the procedufe-

used provided us with early access to recent data. -
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ITI. ANALYSIS AND RESULTS

~The mortality of the rubber workers studied was analyzed and is
reported here in terms of age standard1zed mortality ratlos (SMR s)
The SMR 1is the rat1o of the number of deaths ‘in the study popu]at1on to
the number of deaths which- wou]d he expected based on the morta11ty i_
experience of the comparison popu]atTon To. adJust for the age d1str1— )
bution differences between theistudy popu]at1on and the comparison.
population the numbers of expected deaths areréalcu1ated for each five
| year age group and these are added together to gétfthe tbta1 number |
expected. Although the finél formuia for an SMR inc}Udes only the.

number of deaths observed and expected -

numher of deaths observed S
(SMR = S umber of deaths expected X 100)

the earlier steps in this calculation involve the~computationiqf death.
ratgs. The SMR is vaually multiplied by 100 so that an SMR_greatér than .
100 means that more deaths were observed in the study population than |
would be the case if the same deatﬁ rates applied to the stﬁdy popQJa4
tion as were préseht in: the compar%soﬁ pOpulation. -Conversély;'an SMR
less than 100 means that the study popu]at1on had fewer deaths than it
would have, had the same death rares app]1ed to it as were present in

the compar1son population. | | ,

Mortality rates for most diéeases change over time.r 1t is; there-
fore, important thét_the comparison popu?ationidata‘be és c]bsebﬁn'timé..-i
‘lto_the study popu1ationrdata,as possib]é."As was mentionedgabove the~-
most recent U.S. data av&i]ab1evwere for the year 1975.:‘Thé§é;webé~;’
obtained from the Bureau of the Census and the National Center for

Health Statistics. . The death rates used for compariﬁon in‘this study,
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were then ca1cu1ated at_the OHSG.” Since the:déta from the National
Center for Health Statistics (NCHS) wére provided dn computer tape they )
were checked for'accuracy against preliminary figufes published by the .
NCHS. | | | '

Because of the uniqﬁeness of this study in looking at_mqrtalityffor
many p1aﬁts duriﬁg'on1y one-year'a special computér programAwas writtéh -
to analyze the data. This'pfogram’is‘discu§Sed»briéfﬁy in thé'appehaix;v
The mortality experience of the fubbefvworkersvih this study was
analyzed separately for males and females for 42 of the 48 plants in the
study. The remaining six plants will be included in thé‘fina1 report to

be released before the end of the year. These six plants have been
' Omittéd'from this repdrt becéuse of inadequate data. ~ It was ﬁéntioned
eariiér thatufhis study is comprised of two sepafa£e=populétioné; name1y
active emp]oyeesfand_retirees. These are separated in this report by'7.'
age, those under 65 being considered as_activeiemplbyees andrthosé}ovér
65 being considered as retirees. Because there are retireesrunder'the.
age of 65 anfurther'refinement‘of this separation will occur in future
reports.

Death certificates have been-]ocated<for 99 percent of the known -
deaths. A11 causes of death stated on the death cert{ficates.wEré'coded"~

by a qualified nosologist according to the Eighth Revision of the Inter-

national Classification of Diseasés Adapted for Use in_thg United Stétes

(1con). 3 | o
Included in this study are 48 plants ranging in_size from less than

]00 to over 5500 hourly workers. During the year,1977:over 65,000

peoble were activé employees in‘these~p1ants;. These p]ants.are scattered

tﬁroughout“ZZ states. The major concentration of the plants is in the
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‘East North Central geoufaphic region 1nc1uding Ohio, Indiana, i]linois,
M1ch1gan, and Wisconsin where 20 plants are located with a total of over
: 23 000 act1ve]y emp]oyed hourly vorkers. In.0h1o alone there are seven -
plants from all four companies employing approximately ZT,OOO'hourly
- workers. In addition to tHe-active employees -there are over 25,000
retirees from these 48 plants. As mentibned above this report covers 42
of the 48 plants including 79,496 acti?e-and;retire& rubber workers. As
-can.be seen from the age and sex distribution in Tab]e 1, 79 percent of
the population was fn the;active age range while the rehainiﬁg.?] per- -
cent was at least 65 years of age. Apprpximateiy 87 percent of the>
actives were males and 78 percent of the retirees were males. -
During 1977 a tota]‘bf-1277-déath§ are known to have occuffed
within the study population of 42 plants. Most of'these occurred among
retirees with 331 deaths among those under age 65; O0f these 1277 deatks
]123 were.among males and 149 among females.
"Tables 2. through 7 of this report present: SMR's for .various disease.

-categories for-all 42 plants combfned. Because,é11'p1ants are combined - .
for these iab]es many very different processes and chémicai»exposures

are included and it should not be assuméd that because an SMR ié Tow :
there are no problems in the industry re}ativé to that cause of,death.
Looking at large heterogeneous groups such as thé rubber industry as a
Qho1e-may mask specific conditions which exist: in subgroups of the

popu]at1on (4,5)

On the 6ther hand, a high SMR does nof necessarily -

mean that every plant in the industry has. a probTem,withvthat‘particuiar“

disease At the same time a high SMR in these tables should be taken.
serious1y. Because it is based on the: exper1ence of thousands of workers

it is not Tikely to be a chance happening. It may either represent -
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. a seffousrprob]em ét a few plants or it.mayrbe a rather widespreadA
problem in the industﬁy. A

~ The next step in.the analysis is to.look af individua},pTants to
‘see if -there are particular probiems at some piants. Tables & through
10 present SMR's for the individual p]anté. In order»to prévenﬁ iden-
tification of‘specific p]ants each pﬁant wag.assignéd a  number. at random .
and only:that number appears as idenfificatidn‘fn the“tabieé.flln addi-
tion, the numbers of observed and expected deaths do not appear 5n
Tables 8 through 10. The URW wi]]ibe given a 1ist of the plant codes
and each company wiTT be'g1ven a 1fst,identifying only its own»plénts: -

Tables 2 through 7 show the numbers of observed- and éxpécted_deaths'

for each cause listed. .SMRJS,‘however; have‘beeh cafcu]ated.for*bn1y',
those causes which have at. least five bbserved deaths because of the
statisticé] instability of rates which are based‘oh sma11'numbers;< .
While not'reporting somé'high, but probably méaningless, SMR's, SOﬁe.'
Tow, but possibly meaningful SMR's will remain unreported-as well.
A]though.Tap]es 8 through 10 do not_reﬁort numbérs of obseryed and
expected de;ths the same rule applies for ca]cu]atiﬁg SMR's. Dashes in-
the tables represent plants or diseases with fewer than: five deaths as .~

well as the six plants not included in this report.

' The test of statistical significance used in- this report is the X2

test:

2 _ {observed deaths - éxpected deaths)z',j
expected deaths o

X

Atthough SMR's are not reported for fewer than five deaths each cause of ..
déath was eXamined and a fesf for'statiéfica1.signifiéance-bééed,on-the:~:
;Poisson distribution was used to check the probability that what was e LT

" observed was a chance occurrence. .These cases are discussed later. -
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do not currently have deauh certificates were wnc]uded in th1s categohy.
When death cert1v1cates are obta1ned these deaths w111 be reclass1f1edv
to other disease groups. |

Diseases of the circulatory system'account‘fér abqut 54 percent of
~all deaths. Simi]arly‘in the U.S. general popu]&tfqn about -55 perceht
of all deaths afe attributed to circuiatbry diseases. The neit most
frequent cause of death was neoplasms which écéountéd,for 23 peréent‘of
the total deaths. Because these two grOUpS'of diséases‘ﬁonsfst of
several smaller disease categories>0f specia1.iﬁtefést'the&-aré pre;
sented in more detail in Tables 3 and 4. | .

As seen in Table 3 several s1te specific neop]asms ‘have elevated
SMR's in the study populat1on. In the act1ve‘age-group5 stomach cancer -
and neoplasms'of the 1ymphatic and~hematopdiétic tissue show elevated
SMR's. Within this latter group the category>”o£hef neoplasms%of .:
Tymphoid tissue, po1ycythemia»vera and mye]ofibrosis"rhad a statistically
s1gn1f1cant threefold elevat10n in the SMR. o ‘ .

Among ret1red men severa] s1te spec1f1c cancers had elevated:
mortality ratios. Interest1ngly, while our earlier mortal1ty study(T)
showed fewef deaths than expected due to cancer~of the resp1ratony

system for both active emp]oyees and retirees,-thfS*Stﬁdy‘shows:a sta- -
t1st1ca11y s1gn1f1cant elevation for lung cancer: amOng ret1rees

Table 4 presents mortality rat1os for- certa1n se1ected d1seases of -
the circulatory system for males from all p]antsvcomb1ned;' Inia11rcases
fewer deaths were observed than expected among.those,jnfthe:ac{iﬁe,ége5
‘range.  Among retireésrthe numbér of observed dedtﬁs.wasvqyiie;cToge;tqu:"

whatAwas expected.
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Ih this report the results of the cause specific mortality for all
plants combined ard for indfvidua] plants were presentéd primarily for
Targe disease groups and for a limited number bf smaller groups or
individual‘causes of death. Additional ané1yses for other plant combj—

~nations and for other diseases méy be iﬁcfuded;in futﬁre reports.

Tables 11 through 13 présent.a compariéon of_combinedvpfant deaﬁh )
rates with U.S. death rates for each five yéar aée group for total

= deatgﬁ, total neoplasms, and for total circulatory disease. These;rates
are expressed as the number of deaths per 1000 population. . ‘. |

The discussion which fol1ows.is-hy.n0'ﬁeans intended to be exhaustive
but highlights some of the more noteworthy-findings*in‘these-tabTes:

Table 2 presents the observed and expected.numbers of deaths and
the corresﬁonding SMR's for males fof ﬁajor disease groups. The SMR-fOr<
all causes combined‘for men age 15-64 is 73 which fepresents;a1statfstically-
siénificant deficit of deaths. This is usUai]y explained by:ﬁhaﬁ is
known.as .the "healthy worker(effect“.(ﬁ) In»other,words,,thé'fact,5
that the study population is composed of peop]e'who-are'healthy'enqugh.:_
to be work;ng, while the comparison population, in addition to healthy
workers, includes the disab1ed,'the'1nstitutiona1fzed,.and chersﬁiﬁ i1l
health means that the study population shoﬁTd combare favorably to the
comparison popuTation. A high SMR theﬁ becomes all the more-noteworthy.
Statistically significant deffcits also appeér-in the éamevage grédp fof'
circulatory diseases; respiratory diseases; accidents, poispnings.and-,'.
‘violence; and digestive diseases. Two disease groups havé.statiSticaI]y o
. significant elevations in their SMR's among fhe retirees. These ére[for;i

neoplasms and for symptoms and -i11-defined conditions. The SMR for this

last group is artificially inflated since some known deaths for which we e
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Because of the sma11 nuhber»of deaths among fermales the tables for -

females show much less detail than'those for males. Table 5 which is
>f0r all p1ants cambined has one SMR wh1ch is stat1st1ca11y s1gn1f1cant

That one is for acc1dents, po1son1ngs, and v101ence among the active

aged -women. Th1s is particularly noteworthy since f1ve of the seven - . 7.,‘
deaths in this group were suiéides. These deaths wefé not'réstricted‘tq
_any'specific plént. 1t 1is interestingffhafAthe SMR for total deaths o
(ICDA 000-999) dbes.not follow the same pattern among women ‘as i£ did

among men, fﬁat is, witﬁja low SMR for those aged 15-64 and an e]evatéd )
. SMR for those aged 65- 84 ‘ Instead “for women the two SMR s are qu1te
»s1m11ar. The SMR's for the same two age groups for c1rcu1atory d1sease

are, ]ikeW1se,_qu1te similar to each other. Neop]asms, hOWever show
'what is a more typica] pattern among'men. The‘é]evated'SMR-for'neopTasms.'
éh0994retirees,appears‘t0 be7chsistént‘for‘seveta]:Specific néop]ésmg
Aas‘showh_in.Tab]e'S; spegifjcally_djgestjyg:cancer, breast,;aﬁ;erézandk-'
genitourinary cancer. |
‘ A]though the SMR of 221 for cerebrovascu1ar disease 'in Tab1e 7

among those peopIe over 85 years cf age is. stat1st1ca1]y si gn1f1cant, 1t

may not be very mean1ngfu] because of the unre]1ab111ty of d1agnoses for
. _peop]g_oﬁ that age. Yet, this is ;pmeth1ng_whj;h_§hqy1q“pe'kept'1n'and ‘~

- when future studies are done. -Consistent results over-sévera?-years are . -
~likely to be meanfngfuf{_) ST " |
o As mehtioned;above, Tables 8 and 9 give p]ant'spetifié«SMRTs_fdr;J
1males for se]ect causes of _death. To i11ustrate-the'eariierrﬁentioned;w :
reference to the masking effect when Targe heterogeneous populations are
studied notice-that although the SMR of 106. for a]] caUSes_among"retirees;
is not particularly noteworthy,'somevindiViduaT p]anﬁé.ﬁo;shqw'SMR*éklj

that are quite high.
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Two plants showrstatfsticai1y significant &ef?cits of déaths in thé

age span 15-64 for total deaths,(ICDA.OQO-999). 'P]anf 8 has an SMR of |
46 while plant 18'ﬁas an SMR of 57. For plant 18 this deficit also
. Shows up for cifcu?atory disease in the éame age grbup with an SMR of
46. - Although the SMR for neoplasms in the age gfoup 65-84 at tﬁis p]ant  .
is on1y 112, the SMR for ]ung'cancer (ICDA 162) as seen in.Téb1e 9-is
186 which is statistically significant; o e ' B

",Piant 10 sh0w§ a statistically significant elevatioh.among those
age 65-84 for deaths due -to neopTasms_with»an SMR of 222. Plant 33 had
three times the number of total deaths expected ambng the retired. This
SMR of SOé was not attributable to any specifjc cause; however. The |
elevation due to circuTatdny diseasebin plant 36 (SMR;of 208) is.Tafger,
due to cerebrovascufaf disease (notice the SMR of 452 in Table 9) al;
though deqths due to ischemic heart disease were also elevated. This
partiﬁu]ar'plant is being inVestigated furthef Eecéusefsz perceﬁtfof‘a1T<'z'
'deaths'in the plant were due to circulatory disease. The’SMR of 186 for -
neoplasms among retirees at plant 41 is statistica]]y-significaht;
Sim11ar]y; %&b1e 9 shows an elevated SMR of .226 for lung cancér-ih the .
same age group for thi§Vp1ant. Piant 47 has- consistently high SMR's for
myocardial infarction for both age groups 15-64 and 65-84. Both of the
SMR's (283 and 231)_&%& statistically significant. Plant 48 has: three-
SMR's for the age group 65-84 whicﬁ-afe stéfistfca1Ty significant. |
Thesé are for total.deaihs (SMR = 132);:néop1asms (SMR = 172), énd
'myocardiai infarction (SMR = 198). ATthoﬁéh the SMR of 240 for cir-
culatory disease among those peopie o@er-SS‘years‘of age: is statfstjca}]y' ' "‘ f
significant, as mentioned above, this is sqmething to'be watched ‘in

future studies, but it may not be important because of diagnestic unre--. S
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Tiability. Only five plants had enough female deaths to report plant
specific SMR's. These are shown in Tab1er10. Although nof statisti-
cally significant, the elevated SMR's for total deaths in the 15-64 year
old age group in'p1ants 18 and 39, the SMR of 132 for total deaths among
retirees at plant 26, and the SMR of 153 for neoplasms arhong retireas in ‘
plant 32 should be noted and checked for consistency in later studies. |

Although SMR's were not rebortéd when there were fewer than five
observed deaths yet each SMR was examined and tested for statistical
significance. Statistically sigﬁificant'e1evations in SMR's.with fewer
than five deaths appear in Tables 8 through 10 as (***); -In each of
'these cases there was more thén one death bdi less than five. These
appear in Table 9 for lung cancer among actives at'pTantr33 and in Taﬁ]e
10 for all causes and circulatory diseases émong retirees‘at.plant 8 and
for neoplasms among retirees at b1ant 26. Although these‘aré>based on |
few deaths they should be nbted fér further observation.

As &an be séén in Table 11 the death rates for all causes combined
is 10wér in the rubber industry than in thé U.S. popu1afion for all ages
up throughbage 64, although thé‘differences are not statistically sig-
nificant through agé 49, After age 65 the rubber industry rates -are ‘
higher than the U.S. rates for some age Qroups and lower for others.

The comparison of the rates‘iﬁ Table 12 for circulatory diseases dbes
not show any patfern with the rubber 1ndustry havfng higher'rates than
the U.S. for some age groups and lower rates for othersf Tab1é 13

which is for neoplasms shows a statistically significant difference in .
the‘rates for age group 70-74. 'Iﬁ tﬁis caéé the rubber industry has a

higher death rate than the U.S. population.
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IV. SUMMARY AND CCONCLUSION

The principal purpose of the 1977 Mortaiity Stﬁdy-has been to
demonstrate the feasibility of conducting a morfﬁ]ity study on an annuaj
basis as part of a health surveillance gystem‘and‘af the same time to
report on that study within a reasonab]eramount of time. This has béen
accomplished. Some of the problems encountered in this'first'study of .

- this type,'sqch as obtaining race data, will be avoidedvin subsequeht
sfudies because the data will not need to_be,c011ected again for the
vast majority of the population.. | .

As mentioned before, the importance of an_qnnué1lmortality stud}
increases as time gces by because it provides valuable data for comparison
and for observing trends. or changes in the health of .warking popufations;
ovér time. The function of studiés such as this 1is to,indicate what
plants aﬁd disease aroups particularly need»further investigation with'-
the ultimate goal being to recommend_aéﬁjoné which remove_hazérdsrto_the
hea]th'of workers. v |

A final report on this study will be prepared by the end of 1978
which will include all 48 pIants‘as well as fﬁrther'ana]yses of the 42
plants included here. Additional checks: will be made on.the quality of
the data preseﬁtéd here, for examp]e,.checking for additfohai-death_
certifiéates, chécking on the correct identifiéation.ofipeppie.for-whom
we have death certificates but who are not part of this report, and
checking the accuracy of the nosology coding although sémp}es of records =
checked in the past have indicated a high degree of accuracy. As men-
tioned eaf]ier this study is in reality made up of two separate popula-

tions: actives and retirees. A1l 1977 actives, regakd]ess of how long

|
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they worked in a plant, were included in fhe study. Because a minimum
length of service is required for retfrement, the\retﬁ'rees all had to -
have at least ten years of service in a plant. This gives the two'
groups quite different éxpoéure characteristfcs. For this reason we -
hope to continue the analysis of this data by 1ooking'at actives and
retirees separately. This report separated on age (prior to 65 and.65+)
'which approximates the active/retiree separétion;‘but because many
people retire prior tb .reaching age 65 this is 'not asr-precise és' we
would like.

Other analyses planned for the next report wil1 incTude 1engfh'of
service and race, neither of these variables being ready for’ﬁse at this
time. We also pian to group p]ants‘aCéording tO'products'to'see if -
there are problems wiiich.are common-to'pjants of one type. Individual
company analyses will be done for the next repbrt, as_welileThe final
report on this study wif1 also ihclUde analyses Qsing other méthods of
standardizing'for age..'Instead of using only the'U.SQ pohu]gtiohiforv
, comparison, populations based on smaller geographiCaj areas may be used.
and the t&ia] rubber industry may be used as a ﬁomparison for specific

companies or plants.
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- TABLES

NOTE: . In Tables 2-7 which follow, the number of observed and -
expected deaths for "all causes”, "all neoplasms"” and
“all circulatory" which appears at the bottom of each
table may not equal the sum of the observed and expected
deaths for the individual diseases Tisted in the table.
This is because the disease groups are not always mutually
exclusive and because the bottom l1ine may include more
diseases than are listed in the tables.. '
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TABLE 1

Distribution of Population and Deaths by Age and Sek

34

iy

Population Deaths

Age .- Males -Females - . Total - -Males  Females. . Total.
15~19 510 87 597 0 1 1
20-24 5433 640 6073 10 1 11

' 25-29 8148 725 - 8873 0
30-34 7989 745 8734 1

- 35-39 5844 684 6528 8 1
40-44 4440 531 5021 11 1 12
45-49 4414 710 5124 24 1 25 ’
50-54 5765 1006 6771 33 5 38
55-59 6182 1479 7661 74 10 84
6064 5871 1544 7415 119 14 133
65-69 4697 1367 6064 150 23 203
70-74 3674 1108 4782 217 29 246
75-79 2482 669 3151 183 26 209
80-84 | 1487 375 1862 158 19 177
85+ 704 136 840 94 17 111
Total | 67640 11856 1128 w9 1277

79496
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TABLY 2

OBSERVED AND EXPECTED DEATHS. AND SMR's FOR MAJOR DISEASE CATEGORIES
| AMONG MALES FOR ALL PLANTS COMBINED }

ICDA Codes | . Observed - Dipected C MR

Cause of Death 15-64 63-84 85+ | 15-b4 63-84 80t | 15-64 65-84 85+
Circulatory Diseases 390-458 137 411 38 | s 80 K01.65 67,10 [ 78%% 102 86
Neoplasms | 140=239 175 13 | 89.27 147.56 11.23 | & 119% 116
Respiratory Diseases 460-519 | 8 57 .8 | 19.65 57.88 8.38 | 4lx% 9§ 95
Accidents, Poisonings, Violence 800-999 .| 42 18 4 | 65.49 20,15 2.4 | ehx 39—

- Digestive Diseases o 520-577 | 13 26 .2 | %23 2015 2.07 | S 129 -
Endocrine, Nutritional Diseases’ © 240-279 5 17 2 6,88 13.05 1.59 | 73 130 -~
Synptoms, Ill~defined Conditlons 180-796 6 15 2 .82 8.05 L2| 7T 186%  --
dervous System Diseases 320-389 5 5 0 3.80 463 032|132 18 -
Genitourinary Diseases | 580-629 3 6 1 | 3.5 1059 28] - 51
Infective Diseases | ' 000-139 0 5 07 328 469 058} - 107 -
Blood, Blood-forming Organ Diseases | 280-289 1 21| 0.86 1.5 0.26 | == - -
Congenital Anomalies 1 740-759 1 0 .27 093 031 0.03] - -

- Mental Disorders - ' 290-315 1 0 1 4,59 1.9 0.5 -- -
Musculo-Skeletal Diseases | 710-738 0 Lo 07 110 013 | - - -
ALl Causes Combined [ 000-999 | 296 738 94 | 406,15 693.97 98.01 | 73k 106 96

Note: The SMR's for Symptoms and Ill-defined Conditions are artificially inflated because missing death certifi-
cates for known deaths are included in this category temporarily until death certlflcates can be obtained
and the deaths reclassifled to another disease category. :

¥ = §tatistically significant at the 0,05 level of significance,
ik = Statistically significant at the 0.0l level of significance, -
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TABLE 3

OBSIRVED AND EXPECTED DEATHS AND SMR's FOR NEOPLASMS |
AMONG MALES FOR ALL PLANTS COMBINED

. . . ICDA Codes| . . Cbserved Expected | CSR's
Cause of Death . 15-64 65-84 85+ | 15-64 65-84 85+ | 15-64 65-84 85+
Buecal Cavity, Pharynx 140-149 1 5 1 321 341 0.23 - 147 --
Digestive Organs, Peritoneun | 150-159 18 48 5 | 21,52 4L14 344 84 117 LS
~ [sophagus 150 3 b1 288 334 019 - - -

Stomach 151 5 8 0 | 351 .03 0.8 142 114 -

Large Intestine 133 b 19 2} 679 1511 L35 8 126 -

. Rectum 4 - 154 2 6 1 1.97 431 0.45 -- 139 -~
Liver 155 0 1 0 079 110 0,05] = - -
Pancreas : 157 2 70| 46l 821 053] - 85 -
Peritonsum 158 0 20| 0200 0,25 0.0L| - - -
Unspecified Digestive 159 0 11 ol 029 0.04) - .- -

Respiratory System 160-163 766 2 | 3.9 46.65 1.62| 76 Llkk -
Larynx 161 0 2 0| L4 L84 Q.08] .- - =
Trachea, Bronchus, Lung 162 A 66 2 | 3341 4423 1.50 15 145%% -~
Other, Unspecified Respiratory 163 2 0 0 028 034 o001 - - -

Bone, Skin, Breast 170-174 2 10 272 253 029 - S

Genitoyrinary Organs 180-189 6 32 1 | 7.60 2.5 3.64) 79 112 -~
Prostate 185 19 1 ] 2.9% 19.37 473 - 9% -
Bladder 188 1 g 0 | L7 601 072 - 150 -
Other, Unspecified Urinary 189 1 4 0 | 2,31 2.88 0.16 ~- - -

Other, Unspecified Sites . 190-199 8 11 2| 917 1L,6l 082 & 95 =

Brain, Nervous System 191-192 {21 0-f 305 L8 003| -~ - -

Lymphatic, Hematopoletic . 200-209 11 9 2 8,42 12.28 . 1.05| 13l 13 -~
- Lymphosarcoma | 200 ¢ 2. -0 0 1L.63 L.92 0.02) -~ -

Multijle Myeloma - 203 N T N I 06 C R Y5 7 I (S I

Leukemda - ' 204-207 2 7 1| I 537 060 - 130 .-

- Lynphatic Leukemia 204 13 67 o0m L1 05| - - -
Myeloid Leukemia | 205 SV S N N 0 [/ %) B | A S R S
Monocytic Leukemia 206 1 0 0| 008 019 0.02) - - -

Other Lymphoid, Polycythenia Vera, : _ R : .

. Myelofibrosis . 202,8,9 S50 1 0 | L48 221 0.6 338k - -
Benign Neoplasms I 200-228 - 0 1 0 | 040 041 0.04) - — -
" Unspecified Neoplagms I B0-39 | 1 20 1079 097 QIL| == e e
- Al Neoplasns - 140-239 T 175 -13 1 89.21 l47.56 11,23 83 1l9% 116

gg

% = Statlstically significant at the 0,05 level of significance.
* = Statistically significant at the 0.01 level of significance,

i
N 0 i ' 3,
Ny Poom . W . P T |
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TABLE 4

OBSERVED AND EXPECTED DEATHS AND SMR's FOR CIRCULATORY D‘IS:EASE
' AMONG MALES FOR ALL PLAWTS COMBINED

: ICDA Codes Observed | Expected 1 SMR's

Cause of Death :_ 1-04_65-84 8+ | 15-64 65-84 B3 | 15-64 65-84 85+
Chronic Rheumatic Heart Disease 303-308 32 0 3210 346 020 - - -
Hypertensive Disease | 400-404 1 5 1 229 577 1.2y - §1 -
Ischemic Heart Disease 410-413 103 294 41 | 131,38 274,36 41.64 | 78% . 107 98,
Acute Myocardial Infarction 410 0 f 62 152 12 | B7.98 148,48 14.34 | T0W 102 84
Cerebrovascular Disease oL 430-438 116 70 10 | 1807 713 L9 | 77 9 68
11 Circulatory Diseases | 390-458 137 41l 58 | 174.80 401.65 67.10 | 78% 102 G6

. % = Statistically significant at the 0.05 Tevel of significance.

ek e Statistitally significant at the 0.01 level of significance.

£E
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TABLE 5

OBSERVED ANE EXPECTED DEATHS AND SIR's FOR MAJOR DISEASE CATEGORIES
AMONG FEMALES FOR ALL PLANTS COMBINED

Observed

| ICDA Codes| Expected , SHR's :
Cause of Death 15-64 63-84 85+ | 15-64 ~ 63-84 85+ | 15-64 65-84 85+
Circulatory Diseases 1390-458 11 5% 12 | 15,60 67,68 10.85( 71 78 111
Neoplagms 140-239 10 27, .2 | 1508 22,42 117 | 66 120 -
Respiratory Diseases 460-519 3 3oL L9t 505 082 - - -
Accidents, Violence, ete. 800-999 7 30| 302 2520 030 {23 - -
Digestive Diseases 520-577 2 20 2,5 3.2 031 - -- --
Endocrine, Nutritional Diseases 240-219 I 2 0 | L.39 395 029 | -~ = -
Symptoms, Ill-defined Conditions 180-796 1 300 | 0,68 117 018 | e e .-
Nervous System Diseases 320-339 0 0 0 - -- -- - - -~
Genitourinary Diseases 380-629 0 211 0.5 Leh 0,20 ] == e -
Infective Diseases 000-139 0 1 0 0.4 072 007 | =~ - -
Blood, Blood-forming Organs 280-269 0 0 0 -~ - S T -
Congenital Anomalies 140=739 0 1 0 | 012 0,08 0.00 | - - -
Mental Disorders _ 290-315 0 0 90 - - |- - -~
Musculoskeletal Diseases 710-738 0 0 I | 0.25 042 0,02 - - --
Complications of Pregnancy 630-678 0 0 0 |- - = - - - -
ALL Causes 000999 | 35 97 17 | 42.60 110,36 1440 | 82 88 118
% = Statistically significant at the 0,05 level of significance, -
1

.
P [
v v !
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TABLE 6

OBSERVED AND EXPECTED DEATHS AND SMR's FOR NEOPLASMS :
AMONG FEMALES FOR ALL PLANTS COMBIWED

- ICDA Codes Observed Expected: . SR's

Cause of Death ‘ 15-64  64-84 85+| 15-64 65-B4 BS+ - 115-64 65-B4 85+
Digestive Organs, Peritoneum 150-159 19 0 3,200 7,39 0:46 | -- 120 -
Esophagus 150 0 1 0 018 0.26 0.02 | - S
Stomach 151 0 L 0 037 093 007 |- - -
Large Intestine 153 - 0 b0 L3935 022 - - e
Rectum 154 0 1 -0 030 067 0.05 | ~ “ e
Gallbladder 156 0 1 0| 016 047 002 | - e
- Pancreas 1157 1 10 0.5 L45 0,07 | - - -
Respiratory System 160-163 ] 0. 1 235 229 007 | - —-
- Traches, Bronchus, Lung 162 30 1] 235 218 007 | - - -
Bone, Skin, Breast 170-174 4 6 1 3.8 3% 020 | -- 152 --
Breast AR VL B 6 1 353 356 016 | - 1697 -
Genitourinary Organs 180-189 0 5 0 263 3,69 017 [ -~ 136 -
~ Genital Organs 180-184 0 4 0] 229 283 02 | e e e
Cervic Uteri | 180 0 1 0 0.6 0.5 0.02 | - -
Ovary, Fallopian Tube 183 0 3 0 L15  L28  0.05 | -- - e
" Other Unspecified Urinary 189 0 10 020 041 0,02 | - -
Other, Unspecified Sites 190-199 2 3 0 L4 2,39 013 | - -~ -
- . DBrain, Nervous System f19-192 [ 1. 0 0| 043 0.3 000 | - -
- Lymphatic, Hematop01et1c 1200-209, [ 0 - 3 0 .12 213 010 | - - e
Lymphosarcoma | 2000 b0 1 0| 03 038 002 |-~ - -
- Multiple Myelons - 1203 0 1 0| 020 04T 002 - =

- Other Lynphoid, Polycythemla Vera | | S -

~ Myelofibrosis - 1202,8-9 0 .1 -0 019 046 002 | -- - -
Benign Neoplagms 210-228 0 L0 0.08 0.10 0,00 | - - -
A1l Neoplasms 140-239 | 10212 |.15.08 2242 L7 | 66 - 1200 -

- BE
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TABLE 7

OBSERVED AND EXPECTED DEATHS AND SYR's FOR CIRCULATORY DISPASE
AMONG FRMALES FOR ALL PLANTS COMBINED

Observed

MR's

| TCDA Codes | Expected - ‘
Cauge of Death | 13=64 65=84 83| 13-64 65-84 85+ | 15-64 65~84 B85t
Chronic Rheumatic Heatt Disease 393-398 .| 1 0 0 [ 0.62 1.00 0.05[ -- - -
Hypertensive Disease 400-404 0 2 0| 036 138 02f -~ - -
Ischemic Heart Disease 410-413 6 3 5 | 931 42,28 6.40 | 04 8.8
Acute Myocardial Infarction 410 3 1| 564 2023 186 - 109 -
Cerebrovascular Disease 430-438 310 6 | 310 156 272 - o4 221%
All Circulatory Diseases 390-458 125 12 7 78 11l

1560 67,68 1085 |

% = Statistically significant at the 0.05 level of significance.

. .
g 4o
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TABLE 8

a1

SMR's BY PLANT FOR MALES FOR SELECTED MAJOR DISEASE CATEGORIES

All Causes
(000-999)
15-64 65-84

Circulatory
(390-458)
15-64 65-84 85+

Neopiasms
(140-239)
15-64 = 65-84

85+

72 109 -

101 — -
76 160 --

57*% 101 109
94 - -

118 108 -~

70 139 —
67 81T -
86 117 -
12 107 86

100 130 -
86 132%¢ 165

- 159

95 93 . ——

_ 98 -
77 104 -
151 —
Lox® 97 98

130 145 --
145 95 -
- 208%% ——
_— 69 -~
56 82  ~-
64 02 77

129 -~
90 138% 240%%

- 122

-— . 222%
97 - 112

166 130
- 96
94 - 186%
73 106

- 172%%

"All Plants 73%%

106 96

78%% 102 86

33 319% 116

-
=

%%

Statistically significant at the 0.05 level of significance.
Statistically significant at the 0.01 level of significance.

Accidents
(800-999)
15-64  65-84 §5+
181 - -
— 188 - --
211 —— =

64%* .89 ——
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TABLE 9

42

- 'SMR's BY PLANT FOR MALES ‘FOR SELECTED .CAUSES OF DEATH

Acute Myocardial Infarc.
(410)
Plant 15-64 65-84 85+

' 105 3 -
113 - -

- 102 -

- 81 _

—_ 96 —

73 87 -—

283%% 231%%  ——

_— 198%%

Cancer: Trachea, Bromnchus,

(162)

85+ 15-64  65-84 85+

Lung

- 186%% ——

- 226%  —-
- 127 © —-

— 145 =

(3]

All Plants - 70** 102 34

Cerebrovascular Disease
{430-438)
15-64 - 65-84
- 87
—-— 452 %%
- 127
- 112
77 - 98"

68

*

P
Poy

*

b R

Statistically significant

= Statistically significant

Statistically significant
because of less than five

at the 0.05 level of
at the 0.01 level of
at the 0.05 level of
deaths.

significance..
significance.-
gignificance."

75 145%% -

SMR not reported -
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TABLE 10 -

- 43

SMR's BY PLANT FOR FEMALES FOR SELECTED MAJOR DISEASE CATEGORIES

All Causes (000-999) | Circulatory (390-458)| Neoplasms (140-239) | Accidents (800-999)
Plant [15-64 '65-84 85+ | 15-64 65-84 85+ | 15-64 65-84 85+ 15-64  64—85 85+
1 —— — — __ _ __ —— - - —_ - ——
3 - _— _— —_ — _ -— —_— — — —_— —_—
3 _ _— — —_ — _ —_ J— - — —— —_
4 - - - - — — - — — —_— — —_
5 _ - _ —_ — _— _— _ — _ —_— —
6 _ _— _— - —_ — _ —_— _— _ _ —
7. — . — — _ — _ —_ - _ — —
8 N ¢ T N ¢ R e —~ -
g — _— — — _ — - — _ —_— _— _—
10 — — - - — - - — - — —_— -
11 — — — _ — — - - —_— — — —-
12 ~ - - —_ —_— —_ - - - - — —_
13 - —_ _ —_— _ _— _ _— _— — _ —_—
14 - —_ —_— —_ —_ —_— —— - - —_— —— —_—
15 — — - — — - — — - _— — e
16 — — - — — — — - -_— — -
18 157 102 121 - 82 133 - 114 - - — -
19 - — - - — - — — —_ -
20 - U — — — - - — 4 - SR
21 - — - - S — — — - — -
22 - —_ p— —_ _ _ —_ —_ —_ %. —_— -
23 - —— —— —_— - — . —_— — — —— —_
24 — _ - — — - — —_ - — — -
25 - _— - — — - - S — — N
26 — 132 - -— R — — L (#RE) - _— — -
27 _ _— _— _ _— _— - —_— — — - .
28 - - - — — - - — —- - - -—
29 - _ _— _ - —_— _ — - — _— _—
30 J—— ——— —_ —_ —_ — —_— — — -—— J— —
31 - S — — — - - - - - — -
32 71 77 -- — — - - 153 . - - —_ -
33 -— _— —_— S — -— - - -— — -
34 -— —_ —— - -— — - - — - —_ -
35 — —_— - _ _— — _— _— — _ _ —
36 _ - _— _ _ - —— _— _— — _ —
37 — PR — — S — — S — — — -
38 _ —— —— _ —_ —_— P —— —_ —— _ —_
39 126 87 — - 97 —_ - - - - - -
40 _— _— _— _— _— —_— . _— _— - _— —_—
41 - — - — — - - —_ - — — -
42 _ _ —_ _— _— — —_ _— - - _— —
43 -— 79 - — 92  — - — - -— — -
44 - —— — - ~— - - - - - —_ —
45 — - - — - - — - - - — -
46 - - - - — — -— -— - - - -_
47 - - - -- - ~- - - - - == -
48 —_ —_— —— —_ — —_ —_— [y [— g ——— —_—
All . . ' _
Plants 82 88 118 71 78 111 66 - 120 — - 232%. - —

*

- of less than five deaths.

Statistically significant at the 0.05 level of significance.

Statistically significant at the 0.05 level of significance.

SWR Dot réported because
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COMPARISON OF MORTALITY RATES BETWEEN RUBBER TNDUSTRY

TABLE 11

.44

(ALL PLANTS COMBINED) AND U.S. POPULATION FOR ALL CAUSES

OF DEATH AMONG MALES

Study Population Deaths Per 1000 Popuiation

Person No. of Rubber Mortality  U.S. Mortality
Age Years Deaths Rate Rate
15-19 426.1 0 0 1.473
20-24 4849.9 10 2.062 2.094
25-29 7608.7 9 1.183 1.999
30-34 7429.6 8 1.077 2.058:
35-39 5357.8 8 1.493 2.765
40-44 4278.9 11 2.571 4.191
45-49 4398.5 24 5.456- 6.670
50-54 5824.1 33 5.666 10.439 **
55-59 6065.4 74 12.200- 16.151 *
60-64 5712.8 119 20,830 25.216 *
65-69 4507.3 180 39.935 36.373
70-74 3433.5 217 63.201 55.602
75-79 2299.4 183 79.536 82.589
80-84 1287.0 158 122.766 115.933
85+ 557.7 94 168.549 175.726
Note Calculation of person-years is explained in the appendix.
* Statistically significant difference at the (.05 level of significance.

= Statistically significant difference-at the 0.0l level of significance. .-
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COMPARISON OF MORTALITY RATES BETWEEN RUBBER IWDUSTRY

TABLE 1

2

(ALL PLANTS COMBINED) AND U.S. POPULATION
FOR ALL CIRCULATORY DEATHS AMONG MALES

45

Study Population

Deaths Per 1000 Population

Person No. of Rubber Mortality ~ U.S. Mortality
Age Years Deaths Rate ‘ ‘Rate
15-19 426.1 . 0 0 0.0643
20~24 4849.9 1 0.206 0.066
25-29 7608.7 1 "0.131 . 0.117
30-34 7429.6 2 0.269 0.244
35-39 5357.8 1 . 0.187 0.623
40~44 4278.9 2 . 0.467 1.422
45~49 4398.5 15 - 3.410 2.746 .
50-54 5824.1 14 2.403 4.830 **
55-59 6065.4 40 6.595 7.971
60-64 5712.8 61 10.678 12.916
65-69 4507.3 90 19.968 19.432
70-74 3433.5 115 33.494 31.223
75-79 2299.4 108 46.969 - 48.987
80-84 | 1287.0 98 - 76.146 73.204 .
85+ 557.7 58 103 +120.295

999

Note: -Calculation of person years is explained in the appencix.

Rk =

Statistically significant difference at the 0.01 level of significance..-
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COMPARISON OF MORTALITY RATES BETWEEN RUBBER INDUSTRY

TABLE 13

(ALL PLANTS COMBINED) AND U.S. POPULATION

FOR ALL NEOPLASMS AMONG MALES

46

Study Pcpulation Deaths Per 1000 Population

Person No. of Rubber Mortality U.S. Mortality
Age Years Deaths Rate Rate
15-19 - 426.1 0 -0 0.074
20-24 | 4849.9 1 0.206 0.096
25-29 7608.7 - 1- 0.131 0.130
30-34 7429.5% 0 0 0.188
35-39 5357.8 1 0.187 0.323
40~44 4278.9 4 0.935 0.6535
45-49 4398.5 6 1.364- 1.356
50-54 |. 5824.1 10 1.717 2.437
55-59 6065.4 18 2.968 4.055
60-64 5712.8 33 5.777 6.493
65-69 4507.3 50 8§.752 9.112
70-74 3433.5 60 17.475 12.834 *
75-79. 2299.4 36 15.656 16.408
8084 1287.0 29 22.533 19.183
-85+ 557.7 13 23.310 20.124. .

Note: Calculation of peérgson-years is explained in the appendix.

% = Statistically significant difference at the 0.05 level of significance.

T S T L PPN
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FIRESTONE

Akron

Albany
Bloomington
Decatur

Des Moines

Los Angeles

Mémphis
Noblesville
Pottstown
Russellville

Salinas

GENERAL
Akron
Mayfield

Waco

GOQLYEAR
Akron
Conshohocken
Cuﬁberland
Danville

Freeport

“Gadsden

Jackson
Lincbln

Los ‘Angeles

" Madisonville

Marysville
New Bedford»
Nc;th Chicago
St. Mary's

Sun Prairie

. Topeka

APPENDIX T

47

LIST OF INDIVIDUAL PLANTS

GOODYEAR (continued)

Tyler
Union City

Windsor

UNIROYAL
~Chicago -

Chicopee,,‘,4

Detroit

"Eau Claire

Los Angeles

Masland

Mishawaka

Naugatuck Chem. & Syn.

Naugatuck Footwear

- . Opelika .

Painesvil.e

Port  Clinton Coated Fabrics

Port Clinton Industrial Products

Scotts Bluff

Washington

BATO/JACKSON 025961



APPENDIX II

DTAGRAM 1: TYPES OF FMPLOYEES INCLUDED IN THE STUDY POPULATION

Employnment Status as of } [ T DO O R B 2 “
December 31, 1977 Jan, 1, 1977 Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec. 31, 1977

Active, hired before Jan. 1, 1977 | ' : ‘ |

Active, hired during 1977 | Idate of hire ( - : }

Sick leave

*Military or Educational leave ! date of exit

[ date of lay-off + 90 days

Other leaves

Lay-off - Ydate of lay-off

Transfer to salary \date of transfer

date of exit

Quit, discharged

*Retired, prior to 1977 _ ,
(normal, early, disability) [ — |

Retired during 1977 o S tdate of retirement"‘r
(early, normal, disability) e

.(deferred vested) { date of exit

- ¥ernination Avard j date of exit

$Deceased during 1977

‘ date of desth

| *Employees whov(l) began a military or educational leave before 1/1/77, (2) retired before 1/1/77 with deferred
vested benefits but received no bemefits in 1977, (3) received a termination award before 1/1/77 or (4) died
before 1/1/77 were not included in the 1977 Nortality Study pcvulation

8y -

'x) v , - '\..‘ﬁ "l .l ‘iv'l s 1

3 PR [
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APPENDIX IIL
Data Analysis Program

1

Past mortality studies done at the OHSG have identified study

_.populations at given.poiﬁts of time and then have followed these pbp—

ulations for a.ﬁumber'of yeafs (usuélly ten).r This study has some
unique featurés ia that it is for'only*one-year_and people can enter the
study at different times and can leave the study”as well. Diagram 1
illustrates the catego;ies of people ﬁhb enter or.leave during the year
1977. Because of these differences from past studies a-new computerl
program was writtem to analyze the'data; | |

Basic td a cohort mortality study is the population fréﬁ which the
deaths occur. The death rates in the comparison population are applieéed -
to thisrstudy population to determine the number of expected deaths.

Yet when people enter and leave. the study population it is difficult to-

determine exactly how many people are in the study populatioﬁ at any'dne :

time or even during an entire year. -Including people for a whole year
who either entered orfleft'during.the year results in OVerestimating the

popﬁlation and consequently overestimating the number of expected deaths:

and underestimating the SMR. Amn illustratiom may'be helpful. Suppose

that a pefson is hired on:February 1, 1977 and Quits on June 1, 1977.
If he died after June 1 there is a good chance that we will never learn

of his death. If his death canmot be included in the study then neither

" should he be included in the underlying study popuiation. Yet, if he

had .died on May 25, 1977 his death would be recorded on company files,
we would learn of it, and we would get a copy of the death certificate..

It becomes clear then that he should be included in the study population

BATO/JACKSON 025963
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for thét‘pbrtion of the year during-ﬁhiﬁh he worked ;hd”fur‘which hisv
death wil; be recorded in company records or im other words,:for that
portion for‘which he qualifies for life imsurance.. Tbé coﬁcept of the
person year was used to account for the,number:qf péople in the study’
population. Person years are the number of yeérs (in this case, a .
'fréction of a year) which a person contributes‘to Ehé study'popﬁlation;

The task of rhe computer program is to'CaLculate foriéach’person
that fraction of a ?ear‘that_he contributes. to thewtotal-ﬁerspn yearélof
the population. This is made more compiex by. virtue of the facf that-
expected deaths are calculated separately for eéch,age/sgx/race group. SO
that the person years must bevaccumuléted separately formeécﬁ of these.
groups.  The program that was written looks at each.individualrrecords
If a person was hired before January 1, 1977‘and,was‘still Working on
December 31, 1977 the program adds one person yeér~to the‘appropriate
age/sex/race category. If, however, a person wathiréd dufing,the'year.
or left other tham for.retirement or 1éave’6f absénce_the ﬁfogram Calf
culates the fraction of the year he was éligible tor 1ife dnsurance and .
that fracﬁion of a person year is ad&ed-to-the apprqpriate;group.f This
entire process is complicated further by the:fact_that each person has a
birthday during the year so that the;person years of anyﬁin&ividual_may‘
be divided between two different age groups. The'end result is a popu-
lation which has seen broken down into 60 differént:age/éex/fagefgfoupé
with the appropriate numbér of person yearé in each,groub. :

After the study population has'beenAprocessed the expge;ed number

of deaths can be calculated. The number of deaths‘in-each:age/sex/race/

disease group in the comparison population are read into the computer. : o

These numbers are divided by.the corresponding agg/sex/raqe_populacion MU

BATO/JACKSON | 025964
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figures to gebt the comparison population death rates. These rétes‘(for

each age/éex]race]diseasé grOup)-éré mﬁltipiied Ey the étuﬂy poﬁulation

figures to get the number of expected deaths for each age/sex/race/

disease group. There wére 78 different_disegse gfoups studied for this
report resulting in a total of 4680 possible'age/sex/race/&isease'grdups,.
Finally, the deaths in theAﬁtudy population are fabulated according
to the same age/sex/raée/disease'groups;“mThe'SMR*S'can then be calculated-
for any combination of these groups by summing‘the observed énd expécted
deaths across-groups and then dividing.thevsum of:the observed by.the

sum of the expected.
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