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]

WASHINGTON WORKS - SURVEILLANCE DATA
MORTALITY AND CANCER INCIDENCE

As requested, attached for Washington Works are results of cancer incidence c
surveillance for 1956-1989 and mortality surveillance for 1957-1991. These data
are generated from Du Pont's Company-wide epidemiologic surveillance R

program,
To assist in your interpretation and evaluation of the findings, I've included a

description of the methodology used . Accompanying the surveillance tablesis a
summary of the major findings. If these findings include a statistically significant

excess{es), futher follow-up may be recommended.

Please call me at 773-4552 after you have had a chance to review the
surveillance results so we can discuss what additional follow-up, if any, is

warranted.

%WM

JUDY WALRATH
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INTERPRETATION OF EPIDEMIOLOGIC SURVEILLANCE DATA

Enclosed are tables for your site showing (1) cancer incidence surveillance from
1956 through 1989 among active employees and (2) mortality surveillance from 1957
through 1991 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 Du Pont 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 death 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 1877,
-registry data sources were supplemented by Cancer Registry Report forms

submitted by Company physicians. The Cancer Registry does not include cases

diagnosed among employees whose cancer was first diagnosed after retirement or N
after employment termination due to reasons cther than pension.

Deaths that occur among active and pensioned employees in the U.S. are recorded .
in the Du Pont Mortality Registry that was initiated in 1957. Deaths are identified
through life insurance claims filed by beneficiaries 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 Du Pont employees (and pensioners for
mortality), specific for 5-year age categories, sex and payroll ¢class (i.e. wage or
salary roll), are computed for each cause category shown in the enclosed tables.
Then, the Company-wide incidence/mortality rates are multiplied by the cumulative
midyear population of employees (and pensioners, where applicable) from each
location, specific for age, sex and payroll class, over the entire study period. The
sum of the products over all age groups is the expected number of cases or deaths.

Standardized analyses are preferred because they provide age-adjusted expected
numbers and are based on actual plant populations. In isolated cases where
accurate population data are not available, proportionate incidence or mortality
analyses are presented. In these analyses, the observed distribution of cases/deaths
by cause is compared with that expected derived from proportions which oceur
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by cause is compared with that expected derived from preportions which occur
throughout the entire Company. Proportions can be misleading, however, as it is
possible to have an unusual 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 a whole, the proportion of deaths
from other causes would be inflated (compared to that of the entire Company) in
crder that proportions for all causes add up to 100 percent.

Tests of Siatistical Significance

To test whether the observed to expected ratios (OBS/EXP) given in the tables differ
significantly from 1.00, we determine the probability that the difference between the
observed and expected numbers occurred by chance alone. This probability value is
obtained from the Poisson propability distribution. The difference is considered

ratistically significant if the probability value is less than 0.10 using the two-tailed test.
In the two-tailed test, statistically significant deficits as well as excesses ara denoted.
Statistical significance is tested only if either the observed or expected number of
cases or deaths is 4 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
agent at the plant. However, an excess may also occur because of environmental
and other factors assaciated with increased risks, such as smoking, diet, alcohol,
ethnic origin, socioeconomic status or genetic factors.

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

The magnitude of the 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
assessment of the difference between an cbserved and expected number.

it may be that the observed number for 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. If the number of persons at the plant exposed to the
agent is small, excess morbidity or mortality in that group would be difficult to detect
because of dilution by data from the rest of the plant. Also, it may be too soon for

effects of an agent to be manifested by excess morbidity or mortality.
6/92
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WASHINGTON WORKS

Cancer Incidence

No statistically significant excess was observed in the overall cancer experience of
employees at Washington Works from 1956-1989.

There was, however, a statistically significant excess of cancers of the buccal cavity
and pharynx among male wage (8 cases and 2.8 expected) and all male employees.
This elevation was reported in the 1956-1987 surveillance and no additional cases
have occurred since that time.

A statistically significant excess of kidney and other urinary cancers was observed
among all male employees (9 cases versus 4.5 expected). This excess was also
present in the 1956-1987 report, among male salary as well as all male employees.
One case has been diagnosed during 1988-1988.

A bladder cancer excess reported during 1956-1987 among male wage employees
is no longer statistically significant. No new cases have been reported during 1988- -
19889, .

The earlier finding of an elevation in multiple myeloma among all men is no longer
statistically significant. No new cases have been reported during 1988-1989.

A new finding Is a statistically significant elevation in leukemia among male wage (7
cases versus 3.01 expected) and all male employees (S cases versus 4.56 expected).
This increase results from an additional 3 cases having been diagnosed among male
wage employess since the last report. A recent case-control study of leukemia at
Washington Works found no association between work in any area at the plant and
development of leukemia.

No statistically significant deficits were observed in the overall or site-specific cancer
experience of employees at Washington Worvks during 1956-1989.

Cancer experience among female employees was not unusual.
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WASHINGTON WORKS

Mortality

Statistically significant deficits are again observed in the overall mortality experience
of male wage and ail male employees at Washington Works, for 1957-1991.

Statistically significant deficits are seen for all malignant neoplasms among male
wage (60 deaths versus 78.4 expected) and all male employees (99 deaths versus
124.8 expected). In addition, male wage employees show a statistically significant
deficit of respiratory cancer deaths (19 deaths versus 28.6 expected) and all male
employees have a significant deficit of digestive cancer deaths (22 deaths versus
32.0 expected).

There is a statistically significant deficit of deaths from cerebrovascular disease
among male wage employees (6 deaths versus 13.9 expected) and all male
employees (12 deaths versus 20.8 expected). The deficit in male wage employees
was reported in the 1957-1987 report.

A significant deficit is seen among all male employees for suicide (3 observed versus
10.8 expected).

Among female employass, there is a statistically significant excess of 'residual’
causes of death (4 deaths versus 1,05 expected).
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