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Mortality Study at the 3M Chemolite Plant

Introduction

A retrospective cohort mortality study of the 3M Chemolite Plant in Cottage
Grove, Minnesota was completed in 1980. The purpose of the study was to
deternine if tne mortality experience of employees at this plant was sig-
nificantly different from that expected in a comparable population. The
results from that study, sumarized in a report issued in February of 1980,
found no cause of death among employees which was significiantly greater
than expected.

On February 16, 198¢, a contract was instituted to update the initial study
by evalusting the mortality experience through 1963. Specifically, it wes
agreed that the vitel status of all former employees would be ascertained
and a statistical analysis conducted to determine if there was any signifi
cantly different cause of death among Chemolite Plant employees when con-
pared to the general population. This paper presents the methods and
results of the followup study.

Methods

The methods employed vere essentially the same as those utilized in the
initial study. The goal of the study was to deternine the vital status of
all inactive employees, obtain a copy of the death certificate for those
who are deceased, and analyze the mortality data to determine whether there
were any signfiicant excesses or deficiencies anong Chemolite Plant
employees compared to the general population.
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Introduction 

A retrospective cohort mortality study of the 3M Chemolite Plant in Cottage 

Grove, Minnesota was completed in 1980. The purpose of the study was to 

determine if the mortality experience of employees at this plant was sig- 

nificantly different from that expected in a comparable population. The 

results from that study, summarized in a report issued in February of 1980, 

found no cause of death among employees which was significiantly greater 

than expected. 

On February 16, 1984, a contract was institutedto update the initial study 

by evaluating the mortality experience through 1983. Specifically, it was 

agreed Zhat the vital status of all former employees would be ascertained 

and a statistical analysis conducted to determine if there was any signifi- 

cantly different cause of death among Chemolite Plant employees when com- 

pared to the general population. This paper presents the methods and 

results of the followup study. 

Methods 

The methods employed were essentially the same as those utilized in the 

initial study. The goal of the study was to determine the vital status of 

all inactive employees, obtain a copy of the death certificate for those 

who are deceased, and analyze the mortality data to determine whether there 

were any signfiicant excesses or deficiencies among Chemolite Plant 

employees compared to the general population. 
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The study population was defined as all hourly employees who were employed
at Teast six months at the Chemolite plant. The roster of employees from
the initizl study (n=3,588) vas updated to include:

1. new employees hired since the first study was conducted;

2. terminated (deceased, retired, laid-off, disabled, on leave,
transferred) employees since 1978, the closing date of the initial
study.

Vital status was deternined for all inactive employees through Social
Security Administration (SSA), the National Death Index (NDI) and tracing
of individuals Wiose status could not be resolved by SSA or NOT.

On August 15, 1984, a request was sent to SSA requesting formal agreement
for the ascertainment of vital status. Approval was received on October
15, 1984, and a computer tape containing 2,668 records was shipped to SSA on
November 1, 1984. The results were returned on March 19, 1985.

In August of 1984, a request for similar services was sent to NDI.
Approval vas received on October 16, 1984 and a computer tape was shipped
Octaber 29, 1984. The results were received November 20, 198¢.

Following receipt of the results of the SSA and NDI searches, death certif-
icates were requested fron state health departments for al former enploy-
ees known or presuned to be dead. Death certificates were coded by a
professional nosologist according to the Eighth Revision of the
International Classification of Diseases.
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The study population was defined as all hourly employees who were employed 

at least six months at the Chemolite plant. The roster of employees from 

the initial study (n=3,688) was updated to include: 

i. new employees hired since the first study was conducted; 

terminated (deceased, retired, laid-off, disabled, on leave, 

transferred) employees since 1978, the closing date of the initial 

study. 

Vital status was determined for all inactive employees through Social 

Security Administration (SSA), the National Death Index (NDI) and tracing 

of individuals whose status could not be resolved by SSA or NDI. 

On August 15, 1984, a request was sent to SSA requesting a formal agreement 

for the ascertainment of vital status. Approval was received on October 

15, 1984, and a computer tape containing 2,668records was shipped to SSA on 

November i, 1984. The results were returned on March 19, 1985. 

In August of 1984, a request for similar services was sent to NDI. 

Approval was received on October 16, 1984 and a computer tape was shipped 

October 29, 1984. The results were received November 20, 1984. 

Following receipt of the results of the SSA and NDI searches, death certif- 

icates were requested from state health departments for all former employ- 

ees known or presumed to be dead. Death certificates were coded by a 

professional nosologist according to the Eighth Revision of the 

International Classification of Diseases. 
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Employees for whom no vital status information was avilzble were individu-
ally traced using a number of resources such as telephone information,
reverse street directories to identify former neighbors, motor vehicle |
registration, former employers, church affiliations and unions.

AT data were coded and keyed for computer-assisted anelysis. The method
of analysis was based on a comparison of the observed to expected number of
deaths by cause, adjusted for age, tine, sex and race (Monson, 1874).
Expected deaths were obtained from U.S. death rates.

Nested Case-Control Study
For any significantly elevated standardized mortality ratio, a nested case-
control study was conducted. Cases were all deaths fron the cause which
was elevated and controls vere four employees individually matched to the
case on sex, race, birtivear (+ 3 years), year first employed at 3M (2 2
years) an¢ vital status (alive at least until year of death of the case)
The work histories of the Cases and controls were examined to determine if
there vere any job titles or department codes associated with the disease.

Results
A total of 4,085 enployees (3,204 male and 881 female) were eligible for
the study. These employees represented 87,684 person-years at risk (68,633
males and 18,851 for females). Vital status wes determined for 100 percent
of the cohort. Tuo hundred and eighty (72) were deceased and death certif-
icates were obtained for 278. Tuo died overseas; one in Korea and one in
South Anerica. Information on cause of death for those two deaths was
obtained fron the military for the Korean death and a family member for the
death which occurred in South America.
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Employees for whom no vital status information was available were individu- 

ally traced using a number of resources such as telephone information, 

reverse street directories to identify former neighbors, motor vehicle 

registration, former employers, church affiliations and unions 

All data were coded and keyed for computer-assisted analysis. The method 

of analysis was based on a comparison of the observed to expected number of 

deaths by cause, adjusted for age, time, sex and race (Monson, 1974). 

Expected deaths were obtained from U.S. death rates. 

Nested Case-Control Study 

For any significantly elevated standardized mortality ratio, a nested case- 

control study was conducted. Cases were all deaths from the cause which 

was elevated and controls were fbur employees individually matched to the 

case on sex, race, birthyear (~ 3 years), year first employed at 3M (+ 2 

years) and vital status (alive at least until year of death of the case). 

The work histories of the cases and controls were examined to determine if 

there were any job titles or department codes associated with the ~isease. 

Results 

A total of 4,085 employees (3,204 male and 881 female) were eligible for 

the study. These employees represented 87,684 person-years at risk (68,833 

males and 18,851 for females). Vital status was determined for 100 percent 

of the cohort. Two hundred and eighty (7%) were deceased and death certif- 

icates were obtained for 278. Two died overseas; one in Korea and one in 

South America. Information on cause of death for those two deaths was 

obtained from the military for the Korean death and a family member for the 

death which occurred in South America. 
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It took from 20 to 341 days to obtain the death certificates from the state
health departments. Six states took over three months to respond.

Table 1 presents the observed and expected number of male deaths, the ratio
of observed to expected (standardized mortality ratios), the lower and
upper 95% confidence limits and the chi-square value by cause of death.
The SHR for all causes of death was 0.61 (95% C.L. = 0.54, 0.70), indicat-
ing a significantly Tower than expected death rate among the Chemolite
employees. A major contributor to this favorable mortality experience was
the low rate of cardiovascular disease mortality, most probably reflecting
a healthy worker effect. The SMR for al] cancers was 0.76 (95% C.L. =
0.58, 0.97), a ratio significantly less than 1.0. No cause of death has an
SMR significantly greater than 1.0.

Table 2 presents the results for all male (100) deaths anong employees in
the Chemical Division. The SKR's were 0.64 (95% C.L. = 0.52, 0.78) for
deaths fron ali causes, 0.54, (953 C.L. = 0.37, 0.76) for deztns due to
diseases of the circulatory system and 0.73 (95% C.L. = 0.46, 1.10) for
cancer deaths. The only statistically significantly elevated SYR was for
prostatic cancer deaths where the observed nunber of deaths (4) was four
tines greater then expected (SMR = 3.94, 95% C.L. = 1.06, 10.08).

Tables 3 and 4 present the results for all females and females in the
Chemical Division, respectively. Based on a total of 35 deaths there vere
no statistically significant increased standardized mortality ratios.

A nested case-control study was conducted for what were initially five
prostatic cancer deaths in the entire study population. For each death
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It took from 20 to 341 days to obtain the death certificates from the state 

health departments. Six states took over three months to respond. 

Table 1 presents the observed and expected number of male deaths, the ratio 

of observed to expected (standardized mortality ratios), the lower and 

upper 95% confidence limits and the chi-square value by cause of death. 

The SMR for all causes of death was 0.61 (95% C.L. = 0.54, 0.70), indicat- 

ing a significantly lower than expected death rate among the Chemolite 

employees. A major contributor to this favorable mortality experience was 

the low rate of cardiovascular disease mortality, most probably reflecting 

a healthy worker effect. The SMR for all cancers was 0.76 (95% C.L. : 

0.58, 0.97), a ratio significantly less than 1.0. No cause of death has an 

SMR significantly greater than 1.0. 

Table 2 presents the results for all male (100) deaths among employees in 

the Chemical Division. The SMR’s were 0.64 (95% C.L. = 0.52, 0.78) for 

deaths from all causes, 0.54, (95% C.L. = 0.37, 0.76) for deaths due to 

diseases of the circulatory system and 0.73 (95% C.L. = 0.46, 1.10) for 

cancer deaths. The only statistically significantly elevated SMR was for 

prostatic cancer deaths where the observed number of deaths (4) was four 

times greater than expected (SMR = 3.94, 95% C.L. = 1.06, 10.08). 

Tables 3 and 4 present the results for all females and females in the 

Chemical Division, respectively. Based on a total of 35 deaths there were 

no statistically significant increased standardized mortality ratios. 

A nested case-control study was conducted for what were initially five 

prostatic cancer deaths in the entire study population. For each death 
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four matched controls vere selected. Individual Job histories were
reviewed to determine if any job titles or department codes occurred more
frequently among cases than controls. On reviewing the entire job history,
it was apparent chat one prostatic cancer death vas duplicated. This
occurred because the employee had been assigned two different identifica-
tion numbers and the records contained different dates of entry into the
workforce. Thus, the case-control comparison was limited to four cases and
16 controls. The cases were employed in 16 different departments and had
11 different jobs, controls were in 25 different departnents and hed 27
different jobs. There were no significant differences in department codes
or job titles between cases and controls.

Discussion
Erployees at the Cnemolite Plant were found to have an overall Tower than
expected death rate than the general population. This occurred for both
males and females and for both the whole Plant population and tose
employed in the Chemical Division. The only exception was for deaths from
prostatic cancer among males enployed in the Chemical Division where four
deaths were observed and 1.02 were expected. Despite efforts to identify
duplicate records, one pair was not discovered until job histories were
reviewed in the nested case-control study. Removing the duplicate death
reduced the SHR from 3.9¢ to 2.94. Even though this was no longer 2 sta-
wistically significant SMR, the case-control study was still conducted. No
specific job title or departnent code was found to occur more often among
cases than controls. Two possible explanations for the larger than
expected numer of prostatic cancer deaths are: (1) prostatic cancer is
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four matched controls were selected. Individual job histories were 

reviewed to determine if any job titles or department codes occurred more 

frequently among cases than controls. On reviewing the entire job history, 

it was apparent that one prostatic cancer death was duplicated. This 

occurred because the employee had been assigned two different identifica- 

tion numbers and the records contained different dates of entry into the 

workforce. Thus, tile case-control comparison was limited to four cases and 

16 controls. The cases were employed in 16 different departments and had 

11 different jobs, controls were in 25 different departments and had 27 

different jobs. There were no significant differences in department codes 

or job titles between cases and controls. 

Discussion 

Employees at the Chemolite Plant were found to have an overall lower than 

expected death raze than the general population. This occurred for both 

males and females and for both the whole Plant population and those 

employed in the Chemical Division. The only exception was for deaths from 

prostatic cancer among males employed in the Chemical Division where four 

deaths were observed and 1.02 were expected. Despi%e efforts to identify 

duplicate records, one pair was not discovered until job histories were 

reviewed in the nested case-control study. Removing the duplicate death 

reduced the SMR from 3.94 to 2.94. Even though this was no longer a sta- 

tistically significant SMR, the case-control study was still conducted. No 

specific job title or department code was found to occur more often among 

cases than controls. Two possible explanations for the larger than 

expected number of prostatic cancer deaths are: (i) prostatic cancer is 
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more prevalent in Minnesota than the U.S. and thus a higher rate woul¢ be
expected and (2) a chance finding due to the large number of comparisons
that were conducted.

The conclusion based on this study is that no statistically significant
excess mortality was evident ancng employees at Chemolite.
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more prevalent in Minnesota than the U.S. and thus a higher rate would be 

expected and (2) a chance finding due to the large number of comparisons 

that were conducted. 

The conclusion based on this study is that no statistically significant 

excess mortality was evident among employees at Chemolite. 
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