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MONSANTO STUOY SHOWS NO WORKPLACE-RELATED
CANCER. PROBLEM AT SPRINGFIELD PLANT

ST. LOUIS, March 28 -- Monsanto 6ompany today released to the
National Institute of Gccupational Safety and Health (NIOSH) a completed
worker health study which the coﬁbany said indicates there is no
workplace-related cancer ﬁrob]em at the company's Springfield, Mass.,
plant.

Monsanto safd fts study was based on an analysis of 564 death
certificates of former plant employes. "Our study does not show
statistically significant increases for any of several major causes of
death we studied,” George Roush, M.D., Director of Monsanto's Depart-
ment of Medicine and Environmental Health, said. "We found 118 cancer
related deaths vs. 117 expected using the Hampden County experience."

Dr. Roush said the study did indicate, however, marginal increases
'4n two cancer subcategories, genital and digestive. "Since these two
categories were s1igh£1y higher than expected, we followed up with case
history studies to see if we could find a wofkplace relationship. These
studies show that the deceased emplayes had worked in a wide variety

-of locatfons in the plant, with no significant concentr;tion in any one
area. The small numbers of organ specific cancer cases in each location
would not permit statistically feas{b1e case control studies. We found
no relationship between the pattern of former employe cancer deaths and
exposure to any process or chemical,"” Dr. Roush said.
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--2 MONSANTO STUDY SHOWS NO WORKPLACE-RELATED CANCER PROBLEM xxxx said.

The study was initfated in response to a 1975 complaint.that there
was an excess of cancer of the pancreasvaf the plant. A; a result,
both Monsanto and NIOSH conducted studfes. The Monsanto study was
based'on 564 death ?erttficates vs. 441 death certificates used in
the NIOSH study. In addition, the results of the Monsanto sfudy were
compared with the Hampden County population where the Monsanto plant
~is located. The NIOSH analysis was compared to the nation§1 population
experfence. Monsanto safd no {ncrease was seen in deaths from
pancreatic cancer, and that the overall number of cancer deaths was
not significantly different than what would be expected for the
Hampden County population.
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THE DIGESTIVE AND GENITAL CANCER MORTALITY

EXPERIENCE OF MONSANTO-INDIAN ORCHARD PLANT EMPLOYEES

SUMMARY )

A proportional mortality analysis of the death certificates of 564
former Monsanto-Indian Orchard plant employees rcvealed a marginal

excaess, though not statistically significant, in the number of dcaths
from dicestive and genital cancer.

A proportional cancer mortality analysis for digestive ‘cancer was
carried out to determine if there was an increased proportion of deaths
frcm any specific digestive cancer site. WNo statistically significant
excess was found in any of nine digestive cancer categories.

A work history analysis of the prostate cancer cases was carried out

to determine if there was commonality in occupational exposures. The

work histories of the twelve cases were characterized by nine depart-
ments. There was no apparent clustering of prostate cancer cases

in any one cdepartment. There were too few cases over several depart-
ments to permit a valid case-control analysis.

Based on these findings and the fact that there were no a priori reasons
for suspecting an excess of digestive or genital cancer deaths, with

:he exception of pancreatic cancer, the marginal excesses in both cause-
of-death categories are most likely due to chance variation.

RESULTS

No statistically significant excess was seen in the overall number of
digestive cancer édeaths with 46 observed and 38.36 expected. (Table I).
No significant excess was seen in any of nine digestive cancer sites.

The work history analysis revealed that the 12 prostate cancer cases
worked in a total of nine different departments. (Table II). The 12
cases were represented by 8 most representative departments. There was
no apparent clustering of prostate cancer cases in any one department.
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::.at observed for United States males in 1572, 15 deaths due

to all cancers and less than one death due to cancer of the
pancreas could bave been expected among the 86 observed deaths.
Upoa reviewing this {information, NIOSR i{nitfated a more detailed
and systematic study of the mortality experience amoung plant
exployees. The purpose of NIOSH's {nvestigation was first, to
test the hypothesis of an excess of pancreatic cancer and,
second, to generate hypotheses for further, {n-depth study.

The plant, located in Massachusetts, has been'opetaging
since 1901. It currently employs approximately 1500 workers.
The majority of active employees at the plaant have been working
over 10 years and therefore comprise a relatively stable
wvorking population. Ia 1901, the plant began the production
.ot cellulose nitrate and cellulose acetate vhich ended in the

late fifties and sixties. In 1938, the plant began the

production of polyvinyl butyral and phenol-formaldehyde.

A fev years later, the olaat began the oroduccion of formalin,
formaldehydes, anino olascics, and nolvszvrane. Producsion wvas

expanded in the mid-fifties and early sixties and included

processes such as nolvmerization and coamvounding. Between 1948
and 1975, various vinyl chloride nroducts were manufactured.

During this integval, the polymerization of viayl chloride

occurred. In 1968, styrene alcohol products were introduced,

- .

and 10 1972, bBarrier resin sroduction Degan at the plaat. 1In -

addition, varfous otler chenfcals have Been manufactured at

both the pilot and main plant.
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AXSTRACT

The National Insti:ute for fNccupatior.! Safaty and Heal:h
conducted an epidemiologic study of death certificates of
former emolovees of a chemical manufacturing olant i{n “assachu=~
setts. Prooortional Vortality Racios (P!Rs) and Pronortional
Cancer Hortalicy Racioc (PCRs) were calculated for white male
deaths.

Although the PMRs wvere significantly elevated for cancers of
the digestive sys:em and genito-urinarv tract, the PCRs
(vhich used local ccuut} ;a;cer mortality as the standard) wvere
not .tatis:ically significant., Other fac:ors. such as birthplace
and date of dea:h‘are discussed; Lack of information on

- . personal hahits and work NRistories may have masked possible

etiologic factors.
It {s possible that occupational factors could have accounted,
at least in part, for the oBserved elevated progortions of

digestive and genito-urinary cancers. Suggestions for future

study- are given.

INTRODUCTION

In 1975, :be “ational Insticute for Occupatzon-I Safety
and Health (VIOSE) was informed of the occurrence of 86 deaths
azong former vorkers of a chemical-producing plant. Analysis
of the 86 deaths indicated an excess of cancer, particularly of
the pancreas. ‘Among the 86 deaths, 21 (26.4%) vere_ac:ribuﬁed
to cancer, four of vhich were due to cancg} of the pancreas.

Whea the mortality experieace of the plaat was compared with

-y
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STUDY/VISIT

Results and Discussion

1. The data frum the two studies are consistent with po dzmnstrable
effcct of working at the Springfield plant on cause of dzath. This of
coursa is not tha same as saying there are no workers viw developad
discase and died from that discase because of their job. lowever, if
this were the case the numher of -such persons are too few to be delected
in the current data.by the methods arployed.

. 2. The excess of cancer and specifically of pancreas cancer ccen in the
first 86 deaths probably resulted bocause persons wivw diad fram cancer
were cclectively found. While this initial step was important and pointed
. out the nced for a carpleta study, these initial results should rot b2
interpreted as showing that working in the Springfield plant causcs cancer.

3.” In the NIOSH and Monsanto reports, there were slight excesses of
deallis f1em cander of tirr gastro-intestinal ract. No work history
information wzs available. However, at our visit, Judith Killeen Zack
provided vwork histury semmaries for 44 pe =rSons with gastrgmintestinal

moavostw fead 9N wevoecna ¢rdbde wiecakalia areaaacs Pae bV Veaale «f rela
Mul‘-‘“ \ oo L r\..wnu LR Y] r.-o.a.u-\- s-gn’s‘o'o Wt Swiw MMudew We wwitw

review, no associztion is sean with dcpartments wnicnh would suggest
causality. Again, this is nct to say that none exists, but only that
if a causal assceiaticn doos exist, it cannot be detocted with the dota

currently available (sce Tables I and IIX). Dq:a..ion of employrent in
cartain areas has not been considercd.

4. M)nnnto irdicated that they are royotiating with the Univorsiiy of
Pittshurgh School of Publie Health to do a retyospective cohurt :cr..f.lit;.'
study. Tids chould be done oo as to identifly e Lorsons win Lenninsted
prior to veceiving vosted paneion rishie and i eolcoopionely dicd N
mortality stidy such as this would provide a conpdlete picture of the
cancer wortality exiaricnea to date, aiki also wauld pzmit o more cain-
plete and appropriale exavimnation ¢f work hiswogy.

S. Onc rmajor preblen with tia promiand stirdy will he tha AdtfiqelTe an
asscmbling work historics fras the microfilm. A large amow:t of entran-
cous moterial was microfilned, and the cost and effort to abstract the
needed information will Le high - missing data will be uvnovoidable as
wrll., Altermative sowrces of information such as sanicrity lists and
Job quolification lists could be helpful if available,

Conclusions

On the hasis of data available to us there acgears to e litlle acsocia-
tion of occupation with aortality.
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VII. Summary

This report has presented the long-term cause-specific mortality
patterns for employees and ex~employees of a large chemical producing
plant owned and operated by the Monsanto Company. A cohort was devel-
oped froa company records consisting of 2430 male wage—earners who we:ce
enployed a mininum of one year betwzen January 1, 1949 to Decembar 31,
1966. The cohort was verified to be complete via a method which is
independent of company-held records. Vital ;ta:us of the cohort was
determined as of December 31, 1976 for all but 7 persons (99.7% follow-
up). A total of 603 study members were found to have died. Death cer-
tificates vere locatea for 591 or 98.0 percent. The observed mortality
acong chemical-production workers was compared to the mortality experi-
ence of white males in the general populatiocns of the United Sﬁa:es,
Massachusetts, and the county from vhich the work force was largely
dravm (Hampden County). Findings of most interest are:

(1) The overall mortality of chemical production workers, as re-
flected by a Standardized Mortality Ratio of 95.8 (U.S. contzol),
wvas favorable, as wculd be expected in an employed population.
Slightly lover SMR's for all causes of death were observed based
on the state and county controls.

(2) For most malignant neoplasms studied, the U.S. based SMR's uere
larger than those derived from the Massachusetts and Hacpdan
County mortality experiences. However, SMR's for malignant neo-
plasms based on the two regional control populatioas were, gener-

ally, very similar.

7¢
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&)

(4)

()

Mortality from all malignane neoplas:§ resulted {n an SHR of $8.5
(county control). Positive gradients in SMR's were observed rel-
ative to calendar time, age, and the interval from onset of ea-
ployment, suggesting the influence of occupational factors on

the overall cancer mortality experieace.

Based on Hampden County comparisons, elevated SMR's were observed
for the overall category of digestive systea cancer (SMR=101.8)
and the individual sites of stomach (S!R=130.3), rectum (SMR=

136.1) and biliary passages and liver (SMR=150.4). SMR's for

‘esophageal cancer (136.5) and pancreatic cancer (116.3) were

elevaﬁéd only following 20 years from ocasat of ecployment,

None of the diéestive cancer excesses were statistically sig-
nificant, however, the rectal, liver, and pancreatic cancers
showed evidence of a relationship with both.the duration an;
the lapsed period from onset of employment. The possible re-
lationship between occupational factors and digestive systex
cancer mortality was confounded by other factors, such as birth

place, which appeared to partly account for some of the excesses

observed.

A statistically significant (P<.05) excess in deaths from genito-
uri{nary tract cancers was observed based on the U.S., state, and
local comparison populations. (S¥MR's = 169.4, 16;J2, and 153.6,
respectively)., Elevated SMR's were also observed for all indi-
vidual sites; although, none were statistically significant.

The genito—urinary caancer excesses did not appear teo be relaced

to calendar time, duration of employment, or to the interval froa

S A
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(6)

)

(8)

onset of employment, although a suspicicus clustering of deaths

was observed among those study members who worked a total of 10-20

years and who died within 20-30 years from the onset of eaployment.

It is possible that occupational factors could have accounted, at
least in part, for the observed excesses in genito-urinary tract
cancers.

The only elevated SMR for cancers of the lymphatic and haemato-
poietic tissues was observed for the residual catezory "All Other
Lymphopoietic Tissue"'(k deatgs, céunty SMR=159.9) . Although
the smali numnbers involved prohibiced decailed analysis, the
presence of three multiple myelo;a deaths within this category
may be importadt and should be examined with respect to work
histories in future studies.

Based on U.S. comparisons, deficits in deaths were observed for
"All Heart Diseases"-(SMR-SB.Z), theumatic heart disease (SiQ=
44.1), and hypertensive heart disease (SMR*90.7). An elevated
SMR of 108.8 was found for coronary heart disease. Comparisons
with the state and county heart disease mortality experience
during 1960-1976 generally produced lower SMR's.

Based on comparisons with U.S. vhi:e_males, mortality from in-
fluenza and pneumonia was gréater than expected (SMR-}BO.Z) and
wvas found to increase with calendar time, age, and the lapsed
period froam onset of employmant. Conparisons with the state and
county coantrols eliminated or reduced the excess, however, the
gradieat with time from initial employment was maintained. It

is unclear whether occupational or nonoccupational factors arz

.

Cuoniag
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related to these wortality patterms.

(9) Statistically significznt d;ficits in deaths were obssrved for
the categories "All External Causes of Death”, "All Accideats”,
and "Motor Vehicle Accidents" (U.S. control). Mortality was
greater than expected for motor vehicle accideats, suicides,
and honicides;bhen conparisons wvere based on the state and
cou;Cy control populations.

The results of this study underscore the importance and necessity of

;ddi:ional studies aesigned to fu;the: evaluate the éor:ality patterns of
the Indian Orchard plant workers in relation to work history and occupa-

tional exposures.

Gi4a3
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V. Summary and Conclusions

This report has presented the results of a matched case-
con£r01 study of digestive and genito-urinary system cancers
which were previdusly reported to have occurred in excess
among employees and ex-employees of a2 large chemical procducing
plant owned a2nd operated ty the Monsanto Company. Based on
an earller historical-prospective stﬁdy.or these workers, 26
cases of genito-urinary system cancer and 42 éases br‘digestive
systen cancer were 1dentified between January 1, 1950 and
Decexber 31, 1976. The primary objective of the present case-
control study was to determine 1if ény association could be |
demonstrated betwesn the digestive and genito-urinary cancers
and certain chemical agents znd/or conditions which were
specific to the work environment of the Springfield planf.

A matched design was used with two series of controls
selected for each case (on 2 l:4 case:control ratio). Series I
controls were matched on race and age, whereas, Seriles II
controls were matched on race, 2ge, hirecdate, and place of .
birth (digestive system czncer only). The prodlem of defining
worker exposure in_this study was handled by clasqirying
over 130 department codes into 21 homogeneous Occupational
Exposure Categories (OEC's). Matched odds ratios wefe computed
by exposure period within each of the 21 OEC's ror—the two
overall cancer categories and for the specific sites of
esophagus, stomach, large intestine, rectum, llver, pancreas,

prostate, kidney, &nd bladder.
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The findings of most interest are:
) 1) A comparison of the cases with the Series I controls
did not support the hypothesis that the digestive or the

genito-urinary system cancer experience at the Springfield
plant 1s related to a general workplace exposure.

2) Since Series I controls are matched on date of birth
and there was little difference between cases and controls
in the average calendar year of hire, it was also assumed
that age at hire was not a risk factor for any of the
cancer sites examined.

3) Using Series I controls, & statistically significant
(2<.05) odds ratio of 8.90 based on four exposed cases

was observed for rectal cancer among workers employed

for periods greater than five years in OEC VIII (cellulose
nitrate production). No reliadble interpretation could be
zzZe of this finding due to the small numbers involved,
the lack of historical exposure information, and the ab-
sence of recent literature demonstrating an association
between rectal cancer and any of the chericals known to
have bteen used or produced in OEC VIII.

4) Using Series I controls, & nearly statistically sig-
nificant (P=0.06) elevated odds ratio of 11.33 based
¢n three exposed cases was observed for prostztic cencer
among workers employed more than five years and among
workers employed more than 10 years in OEC II (polystyrene
processing). An examination of wcrk historlies revealed
that all of the cases may have been exposed to cadmium-
based compounds which were used as coloring agents in
OEC II. This finding at Springfield could possidbly be
consistent with recent studies of rubdber workers which
have reported excesses in prostatic cancer among enployees
in the compounding and mixing areas where cadrmium-based

- compounds were also used as coloring agents and rubber
accelerators. The practical significznce of this finding
was greatly veakened, however, when consideration was
given to both the very sporadic and lixzited usage of
cadmium in OEC II and the lack of any observed prostatic
cancer excess in an independent work are2 of the plant
(OEC 1IV) which was associated with similar cadmium
exposures. -

5) The previously reported excesses among Springfiels plant
workers for digestive and genito-urinary cancers other than

rectal and prostatic did not appear to be related to enploy-
ment in any of the 21 OEC's examined in this report.
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The methodological problems related to multiple comparisons,
'small numbers of deaths, uncertainty of exposures; and incon-
Sistencies of results, did not permit definite conclusions to be
drawn from this study. However, despite these limitations, the
statlstically significant rectal cancer excess and the nearly
statistically significant prostatlc cancer excess noted in specific
OEC's of the Springfield plant may be important and as such
warrant continued surveillznce and further stﬁdy. A reccmmend-
atlicn was made to extend the follow-up period of the original
cohort study so that additional rectal and prostatic cancérs
may be identiffed znd augmented to the preéent case-control study.
Sueh ccntinued surveillance would enable the trend in the observed
risks to be examined and would permit 2 more definitive assesszent

to be made concerning the causal nature of these suspected asso-

¢iations.
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