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INTERPRETATION OF EPIDEMIOLOGIC SURVEILLANCE DATA

Enclosed ara tables for Washington Works showing (1) cancer incidence surveillance
from 1956 through 1992 among active employees and (2) mortality surveillance from

1857 through 1983 among active employees and pensioners. For each specific cause,

the number of observed cases/deaths (OBS) is compared to the number expected (EXP)
based on the experience of the entire Company. Comparison is made by the ratio of the

observed to the expected numbers of cases/deaths (OBS/EXP). Accompanying each

table is descriptive text which summarizes the major findings.

‘Sources of Surveillance Data

Since 1956, cancer cases that occur among active employees in the U.S. are recorded

in the DuPont Cancer Registry. Through 1988, cases have been reported to the Registry
primarily by diagnoses entered on Accident and Health Insurance (A&H) claims and by
Feath certificates that accompany life insurance claims filed by beneficiaries of deceased
employees. Since 1988, insurance claims data are being used to ascertain diagnoses
of cancer among active employees. Beginning in 1977, registry data sources were
supplemented by Cancer Registry Report forms submited by Company physicians. The
Cancer Registry does not include cases diagnosed among employaes whose cancer was
fiest diagnosed after retirement or after employment termination due to reasons other than

pension.
.

Deaths that occur among active and pensioned employees in the U.S. are recorded in
the DuPont Mortality Registrythatwas initiated in 1957. Deaths are identified through
life insurance claims filedbybeneficiaries of deceased employees. Deaths that occur
among employees terminated without pension are not included since there is no uniform
mechanism for identification of these deaths.

Methods

To determine expected numbers of cases/deaths for the standardized analysis, cancer
incidence and mortality rates for DuPont employees (and pensioners for mortality),
specific for5-yearage categories, gender and payroll class (i.e., wage or salary rol), are
computed for each cause category shown in the enclosed tables. Then, the Company-
wide incidencalmortality rates are multiplied by the cumulative mid-year population of
employees (and pensioners, where applicable) from each location, specificfor age,
gender and payroll class,overthe entire study period. The sumofthe products over all
age groups is the expected numberofcasesordeaths.

Standardized analyses are preferred because they provide age-adjusted expected
numbers and are based on actual plant populations. In isolatedcaseswhere accurate
population data are not available, proportionate incidence or mortality analyses are
presented. In these analyses, the observed distributionofcases/deaths by cause is z
compared with that expected derived from proportions which occur throughout the entire
Company. Proportions can be misleading, however, as tis possible to have an unusual
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distribution of cases/deaths without there being any excess rate for any specific cause.

For example, if a plant has a lower death rate from heart disease than the rate in the
Company as awhole, the proportion of deaths from other causes would be inflated

(compared to that of the entire Company) in order that proportions for all causes add up

to 100 percent.

To test whather the observed to expected ratios (OBS/EXP) given in the tables differ
significantly from 1.00, we etarmine the probability that the difference between the
abserved and expected numbers occurred by chance alone. This probability value is
obtained from the Poisson probability distribution. The difference is considered
Statistically significant if the probability value is less than 0.10 using the two-tailed test.
Tn the two-tailed test, statistically significant deficits as well as excesses are denoted.
Statistical significance is tested only ifeitherthe observed or expacted number of cases
or deaths is four or more.

Interpretation of Statistically Significant Results

The designation of a statistically significant excess often suggests the need for further
investigation to determine whether the excess may have occurred because of some
agentatthe plant. However, an excess may also occur because of environmental and
Siher factors associated with increased risks, such as smoking, diet, alcohol, ethnic
origin, socioeconomic statusorgenetic factors.

Chance alone may account for a statistically significant differance. When the level of
statistical significance is set at 0.10, one should expect to find a statistically significant
difference in about 10 outofevery 100 comparisons due to chance alone, even when
no specific causative factor is responsible.

“The magnitudeofthe difference, expressed as the ratio of observed to expected numbers
(OBS/EXP), must also be considered in data interpretation. The OBS/EXP ratio and its

Corresponding probability value should be considered together in assessmentofthe
difference between an observed and expected number.

It may bethatthe observed numberfor a particular cause is greater than the expected
number, but the difference is not statistically significant. In this instance, it does not
necessarily follow that a particular agent at the plant may not be associated with the
moderate excess. Ifthenumberofpersonsattheplantexposedtotheagentissmall,
excess morbidity or mortality in that group would bedifficultto detect because of dilution

by data from the restofthe plant. Also, it may be toosoonfor effectsof an agent to be
manifested by excess morbidity or mortality. =
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CANCER INCIDENCE SURVEILLANCE - 1956-1992

MaleEmployees(Table1)

Among male employees at Washington Works from 1956-1992, 149 cancer cases are
reported and 132 expected. The total observed/expected case ratio is 1.25 formale

Satary and 1.07 for male wage employees.

Buccalcavityandpharynx

Cancers of the buccal,ororal, cavity and pharynx are statistically significantly elevated

mong male wage (9 cases and 3.1 expecied) and all male employees (10 cases versus

516 oxpaciod). One case has been reported since the last surveillance update through

1529 and 0.3 would have bean expecled. Anatomic sites are lip (4 cases), other parts
of mouth (1 case), oropharynx (1 case), pharynx (2 cases) tongue (1 case) and salivary

gland (1 case).

Primary risk factors for oral cancers are use of smokeless tobacco, alcohol usage and
fobacen smoking. Although several occupational groups have been reported to have an

Genpesofthis cancer (e.g. those employed as metal, textile or steel workers and plumbers

Sd asbestos workers), occupational exposures are not suspected to play a major role in
the atiologyof tis disease. An exception is that persons employed in occupations with

prolonged exposure to sunlight have a greater iskof lip cancar.

Recommendations(andResults):

Determine smoking histories, with particular attention to information on use of
smokeless tobacco, If avallable.
“Out of 10 cases, 7 smoked cigarettes for a numberofyears before diagnosis, 2 were

nonsmokers and 1 case couldnotbe determined. Information on the use of smokeless

tobacco was not available.”

Consider useof educational materials: on the adverse health effects from use of

Smokeless tobacco and importance of regular dental hyglene visits in screening
oral cancers.
‘AspartofourWellness program, tis our current practice to distribute American Cancec

Society terature on smokeless tobacco usage to anyone who is at isk according to thelr

wellness appraisal, The site has also run several clinics for people who are attempting to

uit smoking. The policy of only allowing smoking outdoors has also focused attention on

its dangers.”

‘Add work historyof one additional case to previous work history review of9 cases.

“The 10 cases show no commonaityofexposure. Also, for2 cases the date of diagnosis

loge than one year afer they were hired, and for 2 others the diagnosis was wilin &

years of firing. This would make it unlikely that exposureathesit was the cause ofthe

Hace. Ofthe remaining 6 cases, 4were cigaretle smokes and 2were nonsmokers.
_5- EIDI21884
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Kidneyandotherurinarycancers

The categoryof kidney cancer and other urinary cancars is no longer statistically
Significant in male employees. No kidney cancer cases have been reported since 1989.
‘At that time, examinationofwork histories of the 9 cases identified no commonality that
would suggest a workplace causality.

Multiple myeloma

Athree fold excess of multiple myeloma is seen among male employees (5 cases are
observed versus 1.6 expected). An additional case was reported in 1990, which results

in statistical significance. Among female employees, 2 cases were observed and less
{han 1 expected. Statistical significance, however, is only tested on four or more cases.

‘Suspected risk faclors for multiple myeloma are familial history, exposure to ionizing
radiation and increased age. Occupational groups that have been reported to have
2h increasedriskof mortality from multiple myeloma are farmers, copper smelter
“workers exposed ta arsenic, rubber workers, petroleu refinery workers and workers
exposed to asbestos, plastics, cutting oil, wood dust and leather.

Recommendation(andResult)
Work histories of all 7 cases were examined In late 1992, shortly after the last
surveillance results on cancer incidence were Issued. No unusual pattems were
observed which would be indicative of a common workplace exposure. This work
history review should be expanded and reassessed after inclusion of the one
additional case.
“The additional case does not change the previous conclusion of no commonality of
exposure.

Otherlymphoma

A statistically significant excessof ‘other lymphoma’ continues among all male employees
(8 cases versus 3.8 expected). One additional case has been reported since 1989
whereas 0.8 would havebeenexpected. Seven cases are reported to be malignant
lymphoma, not otherwise-specified, and one is nodular lymphoma.

Occupational risk factors are difficult to determine from the literature since most studies
report only on mortality and in mortality studies, deaths from all lymphatic cancers and
leukemia are generally grouped together. Mortality from lymphomas has been reported
10 be elevated among chemists, rubber workers, petroleum refinery workers, and less
consistently in several other occupational groups.

EID121885 =
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‘Recommendation (and. Result)

“Work histories of the 7 cases reported through 1989 had been examined and no
Jobor work area clusters ware notad. The work history of the one additional case
should be determined and compared with those of the previously examined 7 work
histories.
“The additional case does not change the previous conclusion of no commonality of

exposure. Also, one case was diagnosed less than half a year after to transfer to the

site!

Leukemia

The elevation in leukemia previously reported among male wage and all male employees
is no longer statistically significant (9 cases are reported and 5.1 would be expected)
A 1991 case-control studyofleukemia at Washington Works found no association

betweenwork in any area at the plant and development of leukemia. We will continue
to monitor for any additional cases.

Malignantmelanoma

Incidenceof malignant melanoma is elevated among men in the salary roll, with 8 cases
reported and 3.8 expected. This finding was not present in the most recant surveillance
report through 1989. Sinca then, 1 case has been reported and .55 would have been
expactad. Incidence is somewhat lower than expected in the wage roll, with 5 cases
observed and 7.3 expected. This patiem follows reports in the ganeral population,
where non-manual workers are at greater risk than manual workersof developing
malignant melanoma. The effect, however, doesnotappear to be related to occupational
factors.

In the general population, the incidence of malignant melanoma has been rising rapidly.
The major risk factor is believed to be excassive sunlight exposure, particularly in the first
20 years of fe. Although an excess of malignant melanoma has been reported in several
‘occupational epidemiology studies, no consistent pattems have been seen and no
chemical etiologic agent is suspected.

Recommendations(andResults)
Since malignant melanoma Is the most deadly form of skin cancer, early diagnosis
is a crucial factor for afavorable prognosis. We recommend distribution of
literature available through the local branch of your American Cancer Society which
describes characteristicsofmoles which may indicate the presence of malignant
melanoma and the need for urgent professional medical consultation.
‘Our Wellness Consultant has prepared an employee training package on the dangers of
skincancerwhich will be used in thenearfuture.” =
As a precautionary measure, we recommend examinationofthe work histories of
the 8 salary roll cases to ensure that no jobs or work areas are more in common 2
than would be expected. I 3

-7- ’ 000022



: CONFIDENTIAL

“These 8 cases do not appear to have any commonality of exposure. One individual
worked for 5 years at Savannah River and anather worked for 10 years at Sabine River.
Both locations provide ample opportunity for exposure to strong sunlight. Two other

casas were diagnosed 4-6 years after transfer to the site, which is shorter than the 10-20
year latency period typical for melanoma.’

Eemale Employees(Table2)

There are no statistically significant excesses or deficits in the cancer experience of
female employees at Washington Works during 1956-189. Overall, 20 cancer cases
wre reported and 14.9 expacled; 7ofthese cases ware breast cancar, compared with
5.2 expected. In the wage roll, 10 cases were observed versus 5.8 expected, and in

the salary roll, 10 cases versus 9.0 expected.
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MORTALITY SURVEILLANCE - 1957-1993

‘Male Employees and Pensioners (Table 3)

“The overall mortality experience of male wage and all male employees at Washington

Works continues to be statistically significantly lower than expected. Forthe time period

1957-1993, a totalof444 deaths are observed among all male employees and pensioners

at the site and 494 would have been expected based on DuPont mortality rates (Table 3).

All malignant neoplasms

A statistically significant deficitof deaths is seen for all cancers combined amang male
wage (72 deaths versus 88.6 expected) and all male employees and pensioners (115
deaths versus 141.3 expected). None of the individual cancer causeof death categories
showa statistically significant deficit in mortality.

Mortality from lymphatic and hematopoietic neoplasms, a category which is elevated in
the incidence surveillance results, is close to expected.

Other heart disease

Mortality from “other heart disease" is elevated, with 17 deaths reported and 10.7
expected. This category has shown an excess in previous reports, but the ratio of
observed to expected deaths has not been not statistically significant until now. This
residual grouping comprises non-specific ‘heart failure’ and other ill-defined descriptions
and complications of heart disease; i.e. acute and chronic pulmonary disease, acute
pericarditis, acute and subacute endocarditis, acute myocarditis, other disease of
pericardium and endocardium, cardiomyopathy, conduction disorders and cardiac
dysrrhythmias. No occupational risk factors are suspected.

Arteriosclerosis

There is a statistically significant excess of deaths from arteriosclerosis among all male
employees (4 deaths versus 1.3 expected). Arteriosclerasis, a condition characterized by
thickening and lossofelasticity of arterial walls, has no known occupational risk factors.
Years of death are 1977, 1978, 1992 and 1993, and ages at death are 50 and 78 (thee).

Motorvehicleaccidents

Motor vehicle accidental deaths were higher than expected in the male salary roll, with 8
deathsobservedand3.7expected.Fourofthese deathswererecent, 2in 1990and 2
in 1993. There is a marked deficit of deaths from “other accidents” in the male wage roll.

There is a marked deficit of suicide among male wage and all male employees. :
11- 000026 EID1218%0
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EemaleEmployeesandPensioners(Table4)

Among female employees and pensioners, 16 deaths are observed and 11.9 expected.

No Unusual pattems are seen with respect to individual cause of death categories.

=
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SUMMARY

The first draftofthis document contained recommendations for consideration by your site
to follow-up on positive surveillance findings. The final surveillance report includes
results of recommendations and follow-up actions taken by the site.

Results of these surveillance data were communicated to employees at the plant site.
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