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Mortality Study of Employees at 3M Plant in Decatur, Alabama 

A retrospective cohort mortality study of employees, who worked at least one year 

(beginning in March, 1961) at the 3M chemical and film plants in Decatur Alabama, was 

conducted by University of Minnesota epidemiologists to determine whether the 

mortality experience of these employees was significantly different from that which 

would be expe~ed. The cohorts consisted of 1,050 and 1,116 men who were ever 

employed in the chemical and film plants, respectively. Of these male employees, 485 

and 547 were only employed in the chemical and film plants, respectively. A total of 318 

female employees were identified (both plants combined). Vital status was searched 

through December 31, 1991 and determined for 99.7% of the cohort. Ofth~ 74 deceased 

employees, death certificates were obtained for 72 (97.3%). Standardized Morality 

Ratios (SMRs) were calculated using U.S., Alabama and a regional Alabama counties for 

comparisons. There was no significantly elevated SMRs. Investigators recommended 

the study be updated in 1998 to cover an additional five years of mortality experience. 

3M, in conjunction with epidemiologists from the University of Minnesota Division of 

Occupational and Environmental Health are in the midst of compl~ing this updated 

retrospective cohort mortality study. Several methodologic improvements have 

occurred since the original study. Since the completion of the original mortality study 

which abstracted only the beginning and stop dates of employment from work history 
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data, 3M has now computerized the entire work history records of employees at the 

Decatur location. The computerization of this detailed job and department information, 

in conjunction with information about serum fluorochemical levels acquired fi’om 

medical surveillance exams and the random sample (described above), will allow for the 

construction of a potential.perfluoroo~anesulfonate (PFOS) exposure matrix. This 

matrix will be used to more thoroughly assess the mortality experience of Decatur 

employees as it relates to the worker~’ occupational fluorochemical levels. Estimated 

date of the final report for this updated retrospective cohort mortality.study is November 

1, 2000. 
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Mortality Study of Employees 

at 3M Plant 

in Decatur, Alabama 

A retrospective cohort mm’tality study of employ~.s who worked at least on~- y~sr at ~e 3M . 

Plant in Decatur, Alabama was ~ondu~ to d~termine wheth~" the morality experience of 

these employee,, was significantly different fi’om that which would be expected in a 

~omparable population. The major elements of the study were to: (1) define and 

completely enumerate the cohct~. (2) ascertain pertinent employment information; (3) 

de~ vkal..qaras a~ of~ber 3I, 1991; (4) obudn death cer~ca~ for deceased 

cohort memben and code the underlying c~x~es of death; (5) ~:lect appropriate com~ 
populations; a~] (6) compare the number of deaths observed to the number of deaths 

expected, based on the moru~ty rates of t~e comparison population. 

Enumeration of Cohort and A~cer, ainmen~ of P erffnen~ Employment Information 

Tl~e 3M Plant at Dec.amr tkovided a compul~r file and computer-generated pages ~r I~63 

~ndividuals actively employed anytime.since 1986. The comlmter file only contained 

information abou~ the most recent job cr employment stares, wh~as th~ computer- 

generated page contained the entire job histcuy. In additien, 3M provided photocopies of’ 

employmentr~ord~ for employees who were: (1) terminated during 1961 - 1971, (2). 

terminated since 1972, and (3) hired prior u3 1986 and curr~ndy working. 
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To identify overlap among the record sources, a label was created.for each employee in the 

compumr file. If both a compu~r record and a photocopied employment record exismd for 

an employee, the label was ~ffixed to, and the computer-generated page was attached to, 

the photocopied employment record. Subscquendy, new rcco~ wer~ ~ to the study 

database for those employees who had photocopied employment re.cords, but w~r~ not in 

r.he compumr fde. A total of 1,906 unique employees were added to the study database. 

For all employees in the study database, ~he relevant craploymenr information was 

absu-acmd from the photocopied employment r~-ords and/or compu~r generated pages. In 

those insumces wh~r~ thc~ wcr~ minor discrepancies in employment dares between the 

photocopied employment r~-ord and the compu~cr-generamd page,, r]m dams on ~ 

photocopied employment xeccmi we~ assumed to be cone.~ 

Lists wcrc sent ro 3M for thos~ employees for whom employmemt informmion was 

m~sing, insu/Y~ont, and/or inconsisu:nr. 3M a~o was asked to.provide missing 

demographic inform~on (e.g., sex, dan= of bh’th, �~c.) or information nce, d~ r.o dc~rrninc 

the viral smms of the employee or, ff the employe~ was ~ to o~r~ a copy of the 

dcspim 3M’s �~orr.s, a small number of employees we~ ~ m~sins a suu’~ dat~ and/or end 

da~�. The da~ of first ~-mploym~m and the da~ of last cmploymcn~ arc rc~luircd for 

dc~,.inlr}g whether r.bc employee worked for a~ ~ coc year during the ~im¢ period from 

Ma~h 1, 1961 through D~:cmber 31, 1991. For such employees, ekber the employee was 

contacted d.h~y and supplied the da=(s) or a know~Ic employee a~ the 3M Plant in 

Decatur cssima~l d~� da~s). Tat study ~,,~cs and employment re~zn~ wc~’� updau~l 

using the informasion provided by ~be v~ous sources. Any information which r~maincd 

missing was co~k~d as unknown. 

Thm’~ were n~ q~]~ty control proc~Im’~s ro ensure fl~ validity of irtformadon in the 

srady database. Informazion acquized from the �omputer-genemmd pages or photocopied 

employment records, provided by 3M or ks employees, or obtained during viral stares 

follow-up was keyed and verified. All sources of information were reviewed ro ensure 

all eligibl~ employees had been ~n~-ed in the study database. The study database was 

exam!ned for dupUca~ records. ~ duplicam records were i~lenzified, the 

information fi’om bor.h records was combined into the first record and the second r~cord 
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was marked as a duplicate. A random sample of records was s~lected and key employment 

inforraadon was re.abstracted to determine abstracting error ra~cs aad to identify any 

systematic en~rs which may have occurred. The data wer~ checked in order to i~n~fy 

missing or inconsistent i~rormation and 3M was asked to follow-up on this information. A 

comprehensive error checking program was writtea to examine whether:. (l) the individuaI 

vslues for key variables were acceptable, and (2) the values for key variables were 

consistent with on~ another. Errors ide, atified by this program were resolved and the study 
database was apdatect. 

The study database included 3,181 records. Of these, 12 were duplicate records and 1,212 

wer~ ineligible employees. A description of ineligible employees is shown below in Table 

1. 

Table 1: 
(n = 1,212,) 

Worked Less Than One Year 

Did Not Wczk at 3M Plant in Decatur 

Hot 3M Employee 

Description of Ineligible Employees in Study Database 

z~.zo 
1 
1 

1,212 

Thus, a total of’ 1,957 eligible employees (1,639 males and 318 females) were inc./ude, d in 
the Fmal cohort. 

Follow-up of Coho~ and DeterminalDn of VRal Stares 

For those employees for whom vital status was not known Cmcklding those zclxau:d as 
deceased, but for whom a death ~ had not been obm~ned), follow-trp included 

,¢0mputm’ized death searches via the: (1) NationalDeath Index (NDI), (2) Equifax Death 

Se.a~h, and (3) TRW FACS+ Summary. In addition, some employees who terrninnn-d 

employment prior to 1979 were actively traced through drive£s Iicense records, ~elatives, 

neighbors, and/or coworke~. 

A computer fi1~ of employeesfor whom vital stares was not known was submitted to NDI 
for matching against information for the years I979 - 1991. 
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Equifax has information about deaths reported m the Sodal Security Admiaiswation (SSA) 

and fi’om sources such as the military, corporate pension plans, insurance companies, etc. 

A computer file of employees for whom vital status was not known was submitted to 

Equ~ax. 

TRW FACS+ Summary contains information about deaths and is maintained by the Ca:tilt 
Reporting Division of TRW. The majority of death information contained in TRW also is 
provided by the SSA. TRW was used to search for deaths among employees for whom 
vital status was not known. Currcndy, TRW typically provides li~e name, date of birth, 
and dam of death for individuals who have been reported deceased. Throughout most of 

the study, however, "IRW only provided information that there had been a mlXr, ed death 
associated with the social security number, without providing additional identifying 

Because all of the �~maputerized death se.axches were dcl~nd_¢nt upon having the ~ 

social security number for an employee, efforts wer~ made to ensure the accuracy of social 

security numbers. Iv addition to comparing social security numbers from the various 

sources of inf~,,~afion (Le., ~e compu=r file, employment records, etc.), TRW Social 

Search was us~ to verify the tcctuacy of social security numbers for employees. Some 

numbers we~ assnmed to b¢ correct becans¢ there a~ a number of valid reasons why a 

person may not be included in TRW (e.g., a person may ask to be ~movcd fi’om the TRW 

file or a person may not have any ~ a~ivity). Additional ~g was done to resolve 

Active tracing of employees was performed for all employees who term;-at,’d prior to 1979 

(when NDI was implemented) and for whom vital status was not previously known. 

Driver’s li~nso recot’ds fi~qucntiy were used to det~rm{ne vital status. In addition, 

interactive software was used to access Meu’onet, a national consumer database, and 

addresses and/or teL-phone numbers of relatives, neighbors, and/or f,:a-,er employees we~ 

obtained. Other tracing sources included other 3M employees and law enf~ent 

agencies. Once a tracing lead was identified, ~lephone tracers followed up to detm~nine, 

directly or indirectly, the viud status of the employee. 

The results of’the vital stares follow-up, along with the employment status as of the study 

end date, are shown in Tables 2 and 3 for males and females, respectively. 
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Table 2: Description of Final Employment Status and Vital Status 

for Men,,, (n - 1,639) 

FmaJ Employment Status 

and Vim/Smms 

Cun~ndy Employed 

N % 

810 49.4 

Retired 

A!ivc 59 

Dead 10 0.6 

Unknown 0 0.0 

Termlnnn,~_ 

Alive 694 42.3 

Dead 29 1.8 

Unknown 6 0.4 

Died While Employed 31 1.9 

TOTAL 1~639 100.0~’ 

Table 3: Deseriptfon of Final Employment Status and Vital Status 

and V’zml Smms 

for Women (n = 318) 

2.8 

0.3 

0.0 

0.9 

100.0" 

Ctm-endy Employed 

Retired 

Alive 9 

Dead 0 

Unknown .0 

Dc~d I 

Unknown 0’ 

TOTAL 318 
"Ix:rca:nm~ my n~t add to 100 du~ to rounding 

I0 
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Six (0.3%) cmployees were lost ~o follow-up. For these employees, the last ~own date 

~ the employee was alive is the d~e of ~minadon o~’cmploymcnr. A dcscripdon of ~e 

employees who were lost to follow-up is shown in Table d. 

Table 4: 

200~7 

20~8      ma~ 

21184      m~ 

21639 

Description of Emplo~,ees Lost to Follow-up (n = 6) 

Mmtt~ear of M~nth/Year of 

Sex Birth Smploy’m ~,~t 

"~ 08/49 08/73- 10/75 

Job TitleCs) 
general helper, 

process helper, 

ma~’ial handler, 

.0~41    01/66 - 07/6~ 

1/46    08/66 - 03/69 

08/4:~    0U6g - 09/77 

process operate, 

chcmical opera~or, 

foreman 

g~nc~.l helI~’, 

p~oc~ss h©Ipcr, 

proccss operator, 

chemica! opcrator 

general helper, 

process helper, 

process operator 

general helper, 

process 

general l~Iper, 
process helper, 

ma__~’L~ handier 

hell:~’r, mar~ria/ 

handler, process 

opcl"~tor, 

W~.l~hotlserrlan, 

I1 
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Obfalnin,~ aml Coding of Death Cerrifi:..ate~ 

Death c~nifica~cs were requesu:xl from stat~ vital statistics offices. If a death certificate 

could no~ b~ obtained or the death certificate ob~ine, d was not for the ~orr~t person, 

additional tracing was implem~me~L Overall, 72 (97.3%) death certificates we~ ob~dneA 

fro" th~ 74 deceased cmploy~.s (70 m~n and 4 worn�n). A descriplion of the stal~ of 
resideace at time of death for the 72 deceased e~nployees for whom a death cenificat~ was 

obtained is provided in Table 5. N’mew percent died in Alabama. 

Table $: Description of State of Residence at Time of Death 

for Deceased Employe~ for Whom a Death Certificate Was Obtained 

(n = 72) 
N 

Michigan 1 

IVfinne.so~ 1 

Ohio 1 

Tenue.~ee 1 

T~.as " 1 

TOTAL 72 

Th~ distribution of deaths by calcnd~r year is shown in Table 6. 

Table 6: Distribution of Deaths by Year of Death. 

(n = 74) 

1967- 1969 3 

1970- 1974 9 

1975- 1979 9 

1980- 1984 12 

1985 - 89 33 

1990- 1991 8 

TOTAL 74 
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Death cerd!3cazes were coded by a professional nosologisz accord~g to the P-ighth Revision 

of the Int~rnadonaJ ClassLficado~ of Diseases (ICD 8). The underlying cause of death and 

at the Univers~ of Pi~burgE No mortality tales ar~ available fxom the MPDS prior to 

1950 and only cancer mortality ra=s are available prior to 1962. The most cunent mor~ty 

rates available are for 1989. 

The final study ~ was a combination ~f daut from the following sources: the 

�omp,~-__ file, ¢~znput~’-genemted pa8~, photocopied employment z~azds, 3M, 

employee~ u’acing/vital slatus follow-up, and death certificates. The following key 

¯ infcn’mafion was av~U~hle in the study database: . 
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¯ dam of first EmploymEnt at 3M Plant in Decatur; 

¯ date of last employment at 3M Plant in Decatur:. 

- number of lapsed months between date of first employment and date of last employment 

when not actuaLly working at 3M Plant in Decatur;. 

¯ date first employed in chemical department(s); 

¯ dam last employed in chemical department(s); 

¯ number of months worked in chemical depaz?a.ent(s) (accounting for any lapses when 

not acttmlly working in cheanical department(s)); 

¯ flags indicating work in specific dcpara’nent(s) (L¢., worked in chemical d~partment(s), 
work~ in film deparnnent(s), 

¯ final employment stares (Le., currently working, z~ othcrwlse tm’mln~t_ed from 

¯ date of death or date last known to be alive (Lf different fi’om last date of employment or 

dam of a:nninadon); 

¯ underlying cause ofdeath coded toICD 8; anti 

- ¢ontribpting causes of death or other siLD~ificant conditions (’zf cancer) coded to ICD 

for any mlss&ng ~mi~nents of employment dates (Le., 06 for a missing m~nth and 15 for 

a missing day). If this antomatic substitution for missing datos ¢lcatrd a da~ that was 

chronologically out of sequence, a date was manually estimated and this estimamd date was 

enter~ in the study database. 

. The nmthed of analysis was based upon a comparison of thz 0bsrrved to expected numbers 

of deaths specific for the caase of dzath, rac¢, se~ ag¢, and time. The estimatz of the 

expe.~ted number of deaths was calculated by applying cause-, race-, sex-, age-, and time- 
. ~ ~"i~¢ ra~s for the comparison population to tl~ pers~n-ye.ars at ri~ic FolIow-up began 

March 1, 1961. Cohort members did not corltribute person-years unKl they had met 

minimum length of work criterion (i.e., one year or mor~). Pzrson-years of foIlow-up 
were contributed until death, ~s~to follow-up, or the end of the study (December 31, 
1991). No information on race was availab---’~’e; thus, employees were assumed to be white. 

Deceased study members for whom a death cm’tificatr could not be obtained only were 

included in the "all causes of death" and "unknown cause of death" categories. 
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Charac=ristics of’ male and female cohort members ar~ given in Table~ 7 and g, 

reape~dv¢ly. Men contributed 33,108 Ix~on-ye, ars of follow-up and women con~buted 

4,807 person-years. There were 70 (95%) deaths among men ~ 4 (5~) among women. 

On average, men entered the cohort at aue~rlier point in time (1971 versus 1977) and at a 

slightly yotmg~r age than women (25 versus 26). 

| 

Table 7: Characteristics of Men (n = 1,639) 

V~iab~ Val~ 

Humber of Employees 1,639 

Numbcr of Person-Ye~-s 33,108 

Number c~ De, a~ 

Age Stored Wc~k 

A-,,~agc Y~r of Eawy 

Avm’ab,~ Year 

70 

1971 

47 

1984 

Table 8: 

Number ~f Empl~ 

Number of Person-Ye~a~ 

Numbs" of Dr.aths 

Average Age Stsrted Wc~k 

Avtr~g~ Ye~" of 

Average A~ at Death 

Avcra~ Y~r ~fDcath 

Characteris~cs of Wom~n (n 

4,807 

4 

:26 

1977 

28 

1980 
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In Table 9, the cListribution of men by age and yeast of enu-y into to[low-up is .shown. Table 

I0 shows the same disu-ibudon for women. Most men entered the cohort dm’ing the late 

1960s and early 1970s and between the ages of 20 and 30, wh~,as most women cntercxl 

the cohort at simil~r ages, but between 1970 and 1980. 

Table 9: Dis/ributlon of Men 

by Age and Year of Entr~ Into Follow-up (n = I~639) 

Ye,~" of Enu7 into Fo[low-up 

1960 1965 1970 197.5 1980 1985 1990 

A~ 1964 1969 1974 1979 1984 1989 1991 TOTAL 
<20 18 34 "86 31 4 2 0 175 

20- 24 "114 238 301 96 28 18 3 798 

25 - 29 64. 139 65 37 21 14 5 345 

30- 34 21 58 33 19 8 10 4 153 

35 - 39 22 25 9 15 6 5 1 83 

40.44 19 18 4 l0 8 2 0 6I 

45 -49 3 3 4 5 0 2 0 17 

50- 54 0 1 0 0 2 3 0 6 

55 - $9 0 1 0 0 0 0 0 1 

60+ 0 0 0 0 0 0. 0 0 

"IUYAL 261 517 .502 213 77 56 13 1,639 
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Table 10: Distribution or Women 

b~’ A~e and Year o~ Entr~, into Follow.up (n = 318) 

Year of Enu7 iato Fotlow-up 

1960 1965 1970 1975 1980 1985 1990 

A~e 1964 1969 19"74 1979 198~ 1989 1991 TOTAL 

.(20 2 12 18 16 4 0 0 52 
20 - 24 4 22 23 50 4 9 1 113 
25 - 29 .3 4 " 4 47 4 5 3 70 
30- 34 2 3 2 15 1 4 2 29 
35 - 39 1 2 3 16 3 3 2 30 
40-44 0 0 0 8 3 2 0 . 13 
45-49 0 0 0 5 1 1 0 7 
50-54 0 0 0 3 0 0 0 3 
55 - 59 0 0 0 1 0 0 0 1 

60+ 0 0 0 ~ 0 0 0 0 
~ 12 43 50 161 20 "24 8 318 
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Tables I 1 and 12 provide the distribution of person-years by age and calendar period for 

men and women, re~:~.ctiv¢ly. 

Table 11: Distribution of Person-Years for 

by A|e and Calendar Period (n -- 1,639) 

1960 1965 1970 1975 1980 1985 1990 

80 o 8~ 

85+ 

1964 1969 1974 1979 1984 I989 1991 TOTAL* 

9 19 43 23 2 1. 0 96" 
182 583 985 930 244 64 21 3,008 
124 861 1~30 1,633 1,171 341 66 5,724 
60 463 1,254 1,672 1,728 1,228 208 6,613 
50 188 609 1,339 1,716 1,760 636 6,297 

35 129 272 645 1,390 1.719 738 4,927 

21 91 180 295 665 1,387. 630 3,270 

0 28 103 184 308 650 456 1,728 
0 5 27 101 185 307 204 827 

0 0 5 27 101 174 96 402 
0 0 0 5 24 86 47 161 
0 0 0.. 0 5 18 25 47 
0 0 0 0 0 5 1 5 

0 "0 0 0 0 0 2 2 

0 0 0 0 0 0 0 0 

2,365 5.006 6,853 7,536 7,739 3,129 33,108 
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Table 12: Distribution of Person-Years for Women 

b~’ A~e and Calendar Period (n = 318) 

Calend~ Period 

1960 1965 1970 1975 1980 1985 1990 

1964     1974 1979 ,ABe 1969 

<20 1 9 

20-24 9 65 

25-29 7 39 

30- 34 2 19 

3;5 - 39 2 14 

40-44 2 ;5 

45 - 49 0 2 

50 - 34 0 0 

55 - 59. 0 0 

60-64 0 0 

65-69 0 0 

70-74 0 0 

75 - 79 0 0 

80- 84 0 0 

8.,5+. 0 0 

TOTAL* 22 1;53 

1984 1989 1991 TOTAL* 

20 21 12 0 0 63 

138. 182 139 38 5 576 

11;5 253 337 171 34 95;5 

;5;5 171 376 346 106 1,074 

26" 81 235 383 160 900 

17 48 136- 24.3 143 594 . 

5 24 70 141 91 332 
2 8’ 49 70 43 172 

0 3" 18 49 19 89 

0 0 5 18 18 4I 

0 0 0 $ 7 12 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0. 0. 0 0 

790 1,377 1,463 624 4,807 
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The distribution ot" the ~bsoluze number or" persons at risk by cal~ndax" l~Od is provided in 

T,,bl¢ 13 for men and in Table 14 for women. 

Table 1;3: Distribution of Absohlte Number at Risk by Calendar Period 

for Men (n = 1,639) 

Calendar Period Number at 

1960- 1964 261 

1965- 1969 778 

1970- 1974 1~74 

1975- 1979 1,477 

1980- 1984 1,545 

1985- 1989 1,591 

1990- 1991 

TOTAL 1,639 

Table 14: Distribution of ,4J~oivte Number at Risk- by Calendar Period 

for Womea (n. = 318) 

Calendar Pe~od Number at ~ 

1960- 1964 12 

1965- 1969 55 

1970- 1974 105 

1975- 1979 266 

1980- 1984 284 

1985- 1989 306 

1990- 1991 314 

TOlr’AL. 318 

I~ the tables which follow, the observed number of deaths, the expected number of deaths, 

the observed to expected ratio (i.e., the SMR), and the 9596 confidence imerval (95% .CI) 

aze shown for specific ca~= of dea~ The ~l~-vod number of dear.~ for a spec~ cause 

~ .the number of deaths fi~xn that cause that oc~xm~[ dtzring the study time period. The 

in the com~ population. The expected number ofdea~ was ~cttlated by applying 

the ra~-, sex-, ag~-, and time perk~-spe~ ra~s for the ¢ompaz’Lson population to the 
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numbe~ of person-years of follow-up conu’ibutcd by ~h© cohort mcmbnrs. The observed 
number of deaths for a ~ffic cause was divided by the expected number of deaths for 

that cause and multiplied by 100 to ol:~Mn the cause-specific SMR. An SMR may be 

interpreted as follows: (1) an SMR of 100 means that the obsermi and ~ number 

ofdza~ were eqnal, (2) an SMR le~ than 100 means that fewer deatl~ oc~r~ than 
expecte~ and (3) an SMR geal~ than 100 meam morn death~ occun~ than expected. 

of the e~timate of the SMR. The 95% CI means that tlz~ i~ a 95% chan~ the, the interTal 

includes the true value of the SMR. If the 9.5% CI does not include 100, the SMR is 
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In Tabl~ 15, SMRs for men am presented for selected caus~ of d~ar.h categories for each of 

the three white comparison populations. 

Table 15: Selected Cause-Specific SMRs for Men 

b~, Comparison Population (n = 1,639) 

(95% Coufidmc~ Inte~,al) 

Comparison Population 

Observed 

7O 

All Maligna~ Neoplasms    15 

U.S. h,l,h~ma Coun~_es 

62.9 54.8 52.0 
(49.0, 79.5) (42.7, 69.3) (40.5, 65.7) 

68.4 60.9 59.9 
(38.3, 112.8} (34.1, 100.4) (33.5, 98.8) 

33.5 27.8 26.5 

(0.8, 186.8) (0.7, 155.2) (0.7, 147.5) 

59.1 53.2 49. I 
(34.4, 94.7) (31.0, 85.1) (28.6, 78.6) 

(0.0, 91.2) (0.0, 80.2) (0.0, 73.9) 
74.5 59.0 55.0 

(48.2, lI0.0) (38,2, 87.1) (35.6, 81.3) 

SMRs based upon ~he Alabama AM Alabama ~otm~s ¢omparLum populatio~ wm ~ 

but Io~ ~nn. ~ ~ ~ ~ U.S. ~~ ~~ S~ ~ U.S ~ 

~d ~ ~e U.S. ~m~y h ~ ~ a ~p~ ~~ ~ ~~ ~h~ 
m~ ~, S~ ~ u~n ~ U.S. comp~.~nhfi~ ~ ~ ~n~ ~ 

~ w~h ~How. S~ f~ m~ ~d worn b~ ~n ~e ~a ~d 

~~ co~ ~~ ~s ~ ~~ ~ T~ ~ ~u~ ~ ~ ~e 
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There wcre 70 deaths among the mcn in this cohort. Using the U.S. xs the comparison 

population, SMRs for men are shown in Table 16. The SMRs for aJ/causes of death, heart 

disease, and respi~tory disease (i.e., nonma.tignxnt respixatory disease) were significandy 

le~s than 100. The SMP,. for ~tl causes o~’death was 62.9 (95% CI = 49.0, 79.5) and the 

SMR for heart ~ was 59.1 (95% CI = 34.4, 94.7). No respiratory disease deaths 

occ~ a/~ough 4 deaths were expected. 

O*,.her deft�ira oc.,ctm~ for all cancer and ex~ml causes of death. The SMP-, for all cancers 
w~ 68.4 (95% CI = 38.3, 112.8). Mo~t oft.he sp~ifi¢ can~er SMR~ were less than 100, 

except f’~ canc~ of the bladdm" and other urinary organs and ~ of other lymphatic and 

74.5 (95~I, CI = 48.2, 110.0). Le~ than the e:.pected umber of deaths occmx’ed for 
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Cause of Death 

All Causes of Death 

All Malignam 

Cancer of Bucc~l Cavity and 

Cancer of Digestive 

Passa~..s 

~anc~r of ~ Sys=m 

~anc= of Bronchus, 

,Canc~- 

~nc= of T~s and 

C~c~r o~ Bladd~r and (~ 

Confidence 

70 111.3 62.9 (49.0, 79.5) 

15 21.9 68.4 (38.3, 112.8) 

0 0.6 -- (0.0, 628.22) 

Table 16: Cause.Specific SMRs for Men 

Usin[~ the U.S. as Comparison Population (n = 1,639) 

95% 

Deaths Dea~ 

4.7 21.5 (0.5, 120.0) 

0.5 -- (0.0, 722.6) 

O.7 -- (0.0, S31.S) 
~.7 60.2 (1.5, :J35.3) 
0.4 -- (o.o, 
0.4 -- (0.0, 919.1). 

0 

0 
1.0 . (0.0, 379.1). 

0.2 --. (0.0, 2..442.9) 

7 7.6 91.8 (36.9, 189.2) 

.0 0.2 -- (0.0, 1,529.7) 

7 7.3 96.4 (38.7, 198.6) 

0 0. I -- (0.0, 3,109.0) 

0 0.5 -- (0.0, 694.6) 

0 0.3 -- (0.0, 1,123.9) 

0 0.6 -- (0.0, 592.5) 

1 0.3 341.3 (8.5, 1,901.6) 
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Table 16: (Continued) 

Observed ~ 

De~hs Dea~ SMP., 
1 1.2 84.3 

0.1 

95% 

Corffich:nc~ 

Interval 

(2.1,470.0) 

0 0.I -- 

3 3.0 101.1 

0 0.4 ~- 

0 0.5 -- 

1 " 1.2 86.4 

2 1.0 203.8 

1 

1 
0.9 116.8 
1.9 52.2 

0 1.5 

1 3.0 
17 28.8 
0 0.1 

0 4.0 
0 0.3 

33.5 
59.1 

(0.0, 3,749.2) 

¯ (0.0, 3,035.4) 

(20.9, 295.5) 

(0.0, 997.3) 
(0.0, 804.7) 
(2.2, 481.4) 

(24.7, 736.2) 

(2.9, 650.6) 
(1.3, 29o.7) 

(0.0, 240.2) 
(0.8, 186.8) 

(34.4, 94.7) 

(0.0, 2,652.5) 

(0.0, 91.2) 
(0.0, 1,407.9) 

3 4.I 73.7 (15.2, 215.3) 

0 0.4 -- (0.0, 999.6) 

25 
. 33.5 74.5 (48.2, 110.0) 

19 20.6 92.4 (55.6, 144.2) 

9 11.8 76.1 (34.8, 144.5) 

10 8.8 I13.6 (54.5, 208.9) 

4 7.9 50.8 (13.9, 130.1) 
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Cause of Death 

Causes 

~ Cause.s* 

Unknown Cause.st 

Table 16: (Continued) 

95% 

Observed E:,vec=d Confidence 

Dea~- De_-~th~ SMR Interval 

2 4.9 40.7 (4.9. 147.0) 

7 12.8 54.5 (21.9, 112.3) 
¯ 

2 

In Table 17, $M1~ a~e provided for womea, u~’.".--g the U.S. a~ the mmpax~n population. 

No ~ause ofdeath hadan SMR.signifieaatly diff_erent from 100. "1"here we~ 4 death~ 

among female employees and the Itll cause SMI~. was 62.6 (95% CI- 17.1, 160.4). Of the 

4 deaths which ~ 3 deat~ were fi’om ~ ~nses (SMR = 213.4; 95% CI = 

44.0, 623.6). By ~arn|r~ng ~ death ~ f~ ~ ~ ~ ofde.ath ~ 

cizc~mt~es suzrounding the ~ it was determined t~.at the exce~s.morta]ity ammg 

3M MN01661818 

1431.0029 



Table 17: Cause-Specific SMRs for Women 

Using the U.S, as Comparison Population (n = 318) 

95% 

Cause of Death Dea~ Deaths SMR In~rval 

Atl ~au.~,~ of Death 4 6.4 62.6 (17.1, 160.4) 

All Maligna.nt Neop1~s 0 2.3 -- (0.0, 162.4) 

Ce:r~rov~ ~ 1 0.3 376.0 (9.4, 2,095.3) 

All ~ Disea~ 0 0.9 -- (0.0, 413.1) 

~~ 0 0.3 -- (0.0, 1,344.7) 
E~mud Catu,~ 3 1.4 213.4 (44.0, 623.6) 

Acc~n~ 2 0.8 247.3 (29.9, 8~3.4) 

Mo~ Ve, J31c~ Accident~ 2 0.6 364.7 (44.1, 1,? I7.6) 

All Od~r,~A,~ 0 0.3 -- (0.0, 1,~.t5.3) 

Suic~le~ 0 0.4 -- (0.0, 992.2) 

¯ Homi, ddes and Other Extemal 1 0.2 449.6 (11.2, 2,505.4) 

Table~ 18 through 21 ~ SM17J and 95~ CIs for men by the department(s) worked 

subgroups. 

Fmding~ w~ similar for men ever employed in ~_,~,i~-,1 depar~nenKs) tTable 18). A’total 

0f57 deaths ~ observed for these men and the all canse SMR was s~gnificantly 

decreased (SMR = 70.0;, 95% CI = 53.0, 90.6). The SMR for heart ~ a]~o was 

si~tly les~ than 100 (SMR = 48.8; 95% CI = 24.4, 87.4). SMI~ and 95% Ch for 

all cancer and ext=-nal causes of death were 76.9 (95% CI = 443.9, 131.5) and 90.2 (95% 

CI -- 55.1, 139.3), respe~vely. 
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Table 18: Cause-Specific SMRs for Men 

Ever Employed in Chemical Department(s) 

Usin[~ the U.S. as Comparison Population (n = 1,/)50) 

Observed 

~ 81.5 

13 16.9 

0 0.5 

SMR 

7o.o 
76.9 

Ca.~ of Bro.~hu~, 

Trachea, and Lung 

Cancer of Prostate 

Cancer of Te.q~ and Od~ 

Cancer of Kidney 

Cancer of Bladder and Other 

Udnary Organs 

95% 

Co,dent= 

Interval 

¯ (53.0, 90.6) 
(40.9, 131.5) 

(o.o, 800.6) 

3.6 27.5 (0.7, 153.2) 

0 0.4 

0 0.5 

1 1.3 

0 0.3 

0 0.3 

76.9 

(0.0, 913.3) 

(0.0, 686.1) 
0.9, 428.5) 

(0.0, 1,271.9) 

(0.0, 1,188.2) 

0 0.8 

0 0.1 
(o.o, 48o.6) 

(o.o, 3,2O3.2) 

7 6.1 115.1 

0 0.2 -- 

7 5.8 ~20.~ 

(46.3, 237.1) 

(0.0, 1,891.9) 

(48.5, 248.7) 

0 0.1 (0.0, 4,214.1) 

0 0.5 

0 0.2 

(0.0, 805.9) 
(o.o, 1,678.5) 

0 0.5 

1 0.2 415.5 

(o.o, 768.2) 
(10.4, 2,315.3) 
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Lymphoma 

Hcxi~k~-’s Disease 

HTpcr~ns~on 

¯ 
~ of Stomach and 

Duodenum 

Cin-bos~s of Liver 

Nephritis and Nephrosis 

Mort" Vehicle Accide~ 

Suicide~ 

Table 18: (Continued) 

0.9 " 

0 0.1 

0 0.1 

2 2.2 

95% 

Confidence 

SMR Inu:rcal 

117.2 (2.9, 653.0) 

(0.0, 5,113.2) 

-- (0.0, 4,368.3) 

92.9 (11.2, 335.5) 

0 0.3 -- (0.0, 1,341.4) 

0 0,3 "--" (0.0, 1,163.3) 

1 0.8 .120.0 (3.0, 668.8) 

1" 0.7 137.2 0.4, 764.5) 

0 0.6 

1 1.5 

0 1.1 

1 2.3 

11 22.5 

0 0.1 

0 3.2 

0 0.2 

68.9 
(0.0~ 614.7) 

(1.7, 383.7) 

-- (o.o, 323.9) 
43.4 (1.1, 241.7) 

48.8. (24.4, 87.4) 

-- (o.o, 3,389.9) 
-- (0.0, 116.3) 

-- (0.0, 1,796.3) 

3 3.0 100.2 (20.7, 292.7) 

0 0.3 -- (0.0, 1,308.2) 

20 22.2 90.2 (55.1, 139.3) 

16 13.6 117.3 (67.0, 190.5) 

8 7.8 102.8 (44.4, 202.5) 

8 5.9 135.7    (58.6, 267.4) 

5.2    57.7    (11.9, 1~o’6) 
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Table 18: (Continued) 

l~sidu~l Causes 

Unknown 

95% 

Obu~d Expec~ Con~ience 

Deada Dea~ SMR In~val 

1 3.2 31.4 (0.8, 175.1) 

7 

2 

9.0 77.6 (31.2, 159.9) 

t no ~e~h ee~ificate ol~ned: iadnded rely ta all csnses ofdemh ca~y 

CI ,, 49.6, I02.4). F~r hea~ di~a~, the SMR wa~ 53.4 (95% CI - 21.~, 110.1~ The all 

cancer SMR was 93.6 (95~ C[ - 42.8, 177.8). The observed.and ~ numbers of 

dealt,-,, due to examml can,~e~ wez’e aplXOXima~y the same, zesuldng in an SMR of 95.0 

(95~t ~ = 4~.6, 
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Table 19: Cause.Specific SMRs for Men 

Only Employed in Chemfcal Department(s) 

Us|nil the U.S. as Comparison Population (n = 485) 

Obeyed ~ 
_D~hs Dea~ 

44.1 72.5" " 

9 9.6 93.6 

0 0.3 

0 2.1 

0 0.2 -- 

0 0.3 -- 

0 "0.8 .-- 

0 0.2 -- 

0 0.2. -- 

0 

0 

0.5 

0.1 

5 3.6 141.0 

0 o.1 -- 
5 3.4 147.8 

0 0.I 

0 0.3 
0 0.1 

0 
I 

95% 

Con~d~nc~ 

Interval 

(49.6, 102.4) 

(42.8, 177.8) 

(0.0, 1,396.4) 

(0.0, 175.2) 

(0.0, 1,577.7) 
(0.0, 1,19~.2) 
(0.0, 

(0.0, 2,175.6) 
(0.0, 2,072.6) 

(o.o, Z27.2) 
(o.0, 5,692.4) 

(45.8, 329.0) 

(0.0, 3,198~4) 
(48.0, 344:9) 

(0.0, 7,763.4) 

(0.0, 1,202.0) 

(0.0, 3,501.4) 

(0.0, 1,365.0) 

(16.7, 3,732.7) 
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Table 19: (Continued) 

Cause of Death 

Cancer of Brain and Other 

Cenu-al Nervous System 

Canc~" of Thyroid and ~her 0 

EndocrLue Glands 

Cancer of Bone 0 

Cau¢~ of All Lympha~ and 2 

Lympho~ 0 
Hodgkin’s DLw.asc 0 

Cana= of Othcr Lymphatic 1 

AI10tb=Ma/ignmZ 0 

Neoplasms 

Diabea~ lVleIitus 0 

AllHea~~ 7 
Hyp==nsion 0 

~ D~.as~ 0 
Ulcer of. Stomach and 0 

Ckrhosis of" Liver 

Nephritis and Nephros~s 0 

Exmmal Causes i0 

Acorn= 9 

All Omer Accidcms 4 

Suicides 1 

Deada ~ SMR 

1 0.5 222.6 

95% 

Confidence 

(5.6, 1,240.3) 

0.0 (0.0, 9,544.3) 

0.0 w 

1.2 174.0 

(0.0, 8,697.5) 

(21.1, 628.7) 

0.2 ~ 

0.2 -- 

0.4 226.3 

0.4 249.5 

0.3 

0.8 

(0.0,,2,466.1) 

(0.0, 2,346.1) 

(5.7, 1,260.7) 

(6.2, 1,390.1) 

(0.t), 1.200.4) 

(0.0, 45:~.3) 

0.6 

1.3 

13.1 

0.1 

1.9 

0.I 

53.4 

(o.o, 589.o). 
(0.0, 2"/4.4) 

(21.5, 110.1) 

(0.0, 5,834.4) 

(0.0, 195.3) 

(0.0, 3,083.3) 

i.6 

0.2 

I0.5 

6.5 

3.6 

2.9 

2.5 

95.0 
139.4 

138.0 

140.2 

40.0 

(1.6, 3~7.3) 

(0.0, 2,346.9) 

(45.6, 174.7) 

(63.7, 264.5) 
(44.~, 322.0) 
(38.2, 359.0) 

(1.0, 223.1) 
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Cause of Death 

H~micides and Oth~ 

Residual Causes 

Unknown 

Table 19: (Continued) 

95% 

Observed ~ Cov.fid~nc~ 

Deaths ~ SMR Int~val 

0 1.5 -- (0.0, 247.4) 

3 

2 

4.7 63.4 (13.1, 185.3) 

T,’,e~ we~ 37 ~J~* "’mS men ever employed in h’~ depmmenKs) (Tabte 20), A 
~y ~Wgfi~tt defter wa~ ob~d for all oau~J of death oombined (S1VIR - 58.6; 

95% CI = 41.3, 80.8). Although nomi~nifi~nt, d~ficils aho were seen for heart disease 

(SMR = 69.9;, 95% CI = 33-~, 128.Y), all. ~mcor (SMR = 52.9; 95~ CI = 19.4, 115~.), 

ar.d ~ cau~ of death (SMR = 62.9; 95% CI = 34.4, 105,b’). 
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Table 20: Cau~e-$pedfi¢ SMR~ for Men 

Ever Employe0 In F|Im Department(s) 

Usin[~ the U.$. as Cmt~parison Population (n = 

Obzrved ~ 

3~ 63. I 58.6 

6 11.3 52.9 
0 0.3 -- 

1,116) 

95% 

Coafidence 

(4.1.3, 80.8) 

(19.4, 115.2) 

(0.0, 1,248.9) 

2.3 + 43.1 

0 0.3 -- 

0 0.4 -- 

1 0.8 .120.6 
(J 0.2 -- 

0 0.2 -- 

(0.0, 1,46~.1) 

(0.0, 1,043.7) 

(3.0, 672.1) 

(0.0, 2,040.6) 

(0.0, 1,798.6) 

0 0.5 
0 0.1 

(o.o, 767.6) 
(0.0, 4,625.3) 

2 3.7 54.1 

0 0.1 -- 

2 3.5 56.9 

0 "0.1 

(6.5, 195.4) 

(0.0, 3,253.4) 

(6.9, 205.4.) 

(0.0, 5,537.8) 

0 0.2 

0 0.2 

(0.0, 1,915.6) 

(0.0, 1,711.8) 

0 0.3 

0 0.1 

. (o.o, 1,137.8) 
(0.0, 2,877.2) 
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Cause of Death 

Ca~er of Brain and Other 

Central Nervous Syst~n 

Cancer of Thyroid and Other 

Endocrine Glands 

Cancer of Bone 

Lymphcma 

I-Iodgkin°s ~ 

Cancer of Otiler Lymphatk: 

Neop n  

Table 20: (Continued) 

I~ Deaths 

0 0.7 

SMR 

0 0.I 

95% 
Confidonce 

Interval 

(0.0, 53 I. I) 

0 0.1 
1 1.7 

(0.0, 6,576.8) 

58.4 

0 0.2 

0 0.3 

0 0.7 

1 0.5 

(0.0, 4,865.3) 

(1.5, 325.5) 

184.8 

(0.0, 1,785.5) 

(9.0, 1.276.9) 

(0.0, 545.8) 

(4.6, 1,030.0) 

1 0.5 191.8 (4.8, 
1 -. 1.0 .97.6 (2.4, 543.7) 

Diabetes Mellims 0 0.9 -- 

C.erebrovasmd,~" Disease I 1.5 66.3 

All ~ Disease 10 14.3 69.9 

Hyge~nsion 0 0.1 ¯ -- 

Respiratozy DLsea~ 0 2.0 -- 

~S~ ~ 0 0:I " -- 

~~ of~ 2 2.3 86.6 

Nep~ ~d N~ 0 0.2 -- 

~ ~ 14 22.3 62.9 

~n~ 10 13.7 73.2 

Mo~ V~ ~ 4 8.0 50.2 

~~~ 6 5.7 1~.6 

S~ 2 5.2 38.6 

(0.0, 434.3) 

(1.7, 369.6) 

(33.5, 128.5) 

(0.0, 5,31Z.6) 

(0.0, 187.3) 

(0.0, 2,826.0) 

(10.5, 312.7) 

(0.0, 1,870.8) 

(34.4, 105.5) 

(35.i, 134.6) 
03.7, i28.7) 

(38.4, 227.6) 

(4.7, 139.4) 
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Table 20: (Continued) 

95%,’ 
Observed ~ Confidence 

Dead~ Deaths SMR m~-r¢_ al 

2 3.3 60.2 (7.3, 217.6) 

4 7.7 -52.0 (14.2, 133.1) 

Eleven deaths were ob=erved fur men only employed in ~ department(s) (Table 21). 
Two ~Y ~ .SMRs oceumd, fa" ~u. subgroup. The aI1ca~e SMR was 

41.4 (93% Cl = 20-7, 74.0) and.the external ~ SMR was 37.3 (95% CI = 10.2, 
95.6). Nonslga~mm~ w~� observed for all cancer ($MR -- 46.~ 95% CI - 

;5.7, 169..Y) and he’,xt di,~tse (SMR 96.3; 95% CI = 31.3, 224.8). 
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Table 21: Cause-Specific SMRs for Men 

Only Employed in Film Department(-,) 

Usin~ the U.$. as Comparis~. Pop~!~_tion (n = 547) 

Observed ~ 
Dea~ D-,,aths SMR 

~ 
26.6 41.4 

2 4.3 46.9 

0 0.1 m 

95% 
Confidence 

L, ltea’val 

(20.7, 74.0) 
(5.7, 169.5) 

(0.0, 3,497.2). 

0 0.8 (0.0, 438.8) 

0 0.I .~ 

0 0.1 -- 
(0.0, 4,205.1) 

(0.0, 2,s02.6) 
" 0 0.3 m 

0 0.I -- 

O 0.I -- 

0 0.2 -- 
0 0.0 ~ 

0 1.3 -- 

0 0.0 ~ 

0 1.2 m 

(0.0, 1,223.0) 
(0.0, 5,730.7) 

(0.0, 4,808.4) 

(0.0, 2,170.9) 

(0.0, 11,962.2) 

(0.0, 294.3) 

(o.o, lo,o15.1) 
(o.o, 310.2) 

0 0.0 

0 0.I 

0 0.1 

0 0.I 
0 0.0 

(0.0, 13,379.9) 

0.0, 7,688.6) 
(0.o, 3,598.5) 

(0.0, 3,050.4) 

(0.0, 9,158.4) 
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Table 21: (Con¢inued) 

Ca~e of Death 

Car~:r of Brain and 

Cenmal Nervous System - 

C.anc~r of Thyroid and Other 0 0.0 

Endocrine Glands 

Canc~ of Bone 0 0.0 

Cancer of All Lymphadc and . 1 0.7 

Lymphoma 0 0.1 

Hodgkin’s Disea~ 0 0.1 

Canc~ of Odor L-ymp~¢ 1 0.2 

¯ and H~~ T~ae - 

All O,h~ Mali~nsm 0 0.4 

~ MeUims 0 0.4 

Cerebrovasoular ~ 0 0.6 

Hyp~r~n~ion 0 0.0 

~~ o 0.7 
Ulcer of’$mm~h and 0 0. I 

Cirrhosis o~ Liver 0 1.0 

~epl~ and Ncphro~i~ 0 0.1 

~ ~ 4 10.7 

~n~ 3 6.6 

Motor Vcb~¢~- ~ ! 3.8 

Sui~id~ 0 2.5 

SMR In~rval 

(o.o, 1,233.1) 

(0.0, 15,776.9) 

137.1 

(0.0, 10,720.6) 

(3.4, 763.8) 

452.3 

(o.0, 4,372.5) 
(0.0, 2,803.9) 

(0.0, 1,260.7) 

(11.3, 2,520.4) 

96.3 

(10.7, 2,382.5) .. 

(0.0, 920.0) 

(0.0, 1,056.3) 

(o.o, 642.5) 
(31.3, 224.8)" 

(0.0, 14,566.9) 

(0.0, 509.5) 

(0.0, 7,745.3) 

37.3 

45.8 

.26.1 

73.3 

(0.0, 385.9) 

(o.o, 4,857.8) 
0o.2, 95.6) 
(9.5, 133.9) 

(0.7, 145.4) 

(8.9, 264.8) 
(0.0, 147.2) 
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Table 21: (Continued) 

95% 

Observed Expected Confidence 

Cause of Death Deaths Ikaths SMP,, Inten~al 

Homicid~ and OtherExtemal 1 1.6 60.9 (1.5, 339.6) 

Causes 

A relrospective Cohort mot-lality study was conducted of fcmner and current emplo~.s who 

had wcdced at least one y~ar at the 3M Plant in Decatur, Alabama and at least one day after 

March 1, 1961. V’nal stares was determined through the end of 1991. 

subgroups of men de, f:med by department(s) wodced. For each ~f the subgroups, the 

ovenll number of deaths was les:~ ram expectat. 

There were a total of 4 deaths among wom©n and 3 of these deaths were due to external 

causes ~llti.g in a nons~t two-fold incre, a.w in risk. Examination of the death 

was not work-r=lated. 

Follow-up of the cohor~ and ascerlainment of causes of death for dec=ased cohor~ members 

was virtually complete. Vbal sta~ was deter’mined for 1,951 (99.7%) of the 1,957 cohort 

members. Of the 74 deceased employees, death certifica~ were obtained for 72 (97.3%). 

Quality control measures were implemented dn~ughout the study to ensure the in~:grity of 

the data. In addition, severaJ comparison popuinfions were defined and the resuks were 

compazed and found ~o be ~milnr. 

3M provided the information used to assembk: thc cohort. Although ~very effor~ was made 

to ensure r.ha~ the cohor~ was complc=, there was no way to independently ve~hey the 

completeness of the cohoa. In an attempt to assess whether the cohoa was complem, 3M 

was asked to supply year-end coums of employees at the 3M Decatur Plato for each year 

during the study pcriod (i.e.. 1961 - 1991). These counts were compared to r.he counts of" 

cmployees working at r.he 3M Dec.arm" Plant in Decernbcr ~f each year as de~ from 

3M MN01661831 

1431.0042 



the study database. The coun~ from ~he study databa.w were nearly the same a~, or usually 

greater than, those reported by 3M. 

It is ~ecommended that the mortality experience of this group of employee~ be updal~[ in 

1998. At tha~ time. the NDI will have death ~ecords ava~tble fca" an additiona/five years, 

~- ~99~ A~ ~ ~o~ ~ of ~onow.~ ~d ~ ~o~ ~o~ 

analysis la’ogr~- Amer Slat 1980,34".245. 

2. Monson RR..Analysis of relative survival and proI.,�,rtional m~-tality. Comput Biomed 

Res 1974;7:325-332. 
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the study database. The ¢ount~ fi’om the s~udy database wcra nearly the same as, or usually 

~ater than, those reported by 3M. 

Recommendation 

It is reu~nmended that the rno~lity exlzrience of this ~o,,p o~’employee~ be updated in 

1998. At ~ dine, the NI)I will have death records av~lable fcr an addidona/five years, 

I~-’ 1~.~ Analy~_ with additional yea~ of follow-up rout deatl~ would a/low 

cxaminatt~ o~" whether the mortality profile is c~nsistent over time. 

¯ "’!ysis ~. Amer Slat 1980;,34".7A5. 

2. Monson RR. Analysis ofre.lafive survival and proi.(~tlonal mca’tality. C~xnput Biomed 

ReJ 1974;7:323-332. 
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Table 22: Cause-Speclfic SMRs for Men 

Alabama as Comparison Population (n = 1,639) 

Deaths D¢~ ~. SMR 

70 127.7 54.8 

15 24.6 60.9 

0 0.6 

95% 

Confidence 

Imerval 

(42.7, 69.3) 

(34.1, 100.4) 

(0.0, 649.5) 

4.3 23.1 (0.6, 128.8) 

0 
0 
1 

0 
0 

0.6 

1.6 63.8 

0.3 -- 

0.5 

(0.0, 810.9) 
(o.o, 662.4) 
(1.6, 355.5) 

(o.o, 1,290.0) 
(0.0, 779.9) 

0 

0 

1.0 

0.1 

(0.0, 381.1) 

(0.0, 2,904.8) 

7 

0 

7 

9.9 70.9 

0.2 

9.5    73.4 

(28.5, 146.1) 

(0.0, 1,651.8) 

(29.5, 151.3) 

0.1 (0.0, 3,160.3) 

0 

0 

0.5 

0.3 

(0.0, 728.3) 

(o.o, z,3o9.5) 

0 0.6 

1 0.2 419.9 

(0.0, 657.5) 

(10.5, 2,339.6) 
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Table 22: (Continued) 

Cause of Death 

Cancer of Brain and 
Central Nervous System 
Cancer of Thyroid and Other 

Endocrine Glands 
Cancer of Bone 

Ne~lasms 

H~on 

Cixrhos~ of Liver 

S~ 

D~th~ Deat~ SMR 

1 1.4 70.7 

0 0.I 

0 0.1 -- 

3 2.9 104.4 

0 0.4 -- 

0 0.4 -- 

1 1.2 84.6 

2 . 1.0 208.7 

1 1,1 95.2 

1 2.6 38.9 

0 1.4 ~ 

I 3.6 27.8 

17 32.0 (~ 

0 0.2 ~ 

0 0.3 ~ 

3 3.4 88.9 

0 0.4 -- 

25 42.4 

I9 ’ 28.2 

9 17.1 52.7 

10 11.2 89.3 

4 . 7.8 81.  

95% 

Confidence 

Interval 

(1.8, 393.8) 

(0.0, 3,017.6) 

(0.0, 3,406.6) 

(21.5: 305.0) 

0.o, 987.9) 
(o.o, x,o18.5) 
(2.1, 471.6) 

(25.3, .754.0) 

(2.4, 530.3) 

(I.0, 216.7) 

(0.0, 259.0) 
(0.7, 155.2) 
0 1.0, 85.1) 

(0.0, 2,007.5) 

(0.0, 80.2) 

(0.0, z,256.6) 

(18.3, 259.7) . 

(0.0, 917.2) 

(38.2, 87.1) 

(40.5, 105.1) 
(24.1, I00.0) 

(42.8, 164.2) 
(x4.0. 131.5)...A._- 
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, Table 22,:, ,(Continued) 

Obliged F.xp~d 

Ho~_ ~ and Other Ex~nal 2 6.1 32.6 (3.9, 117.9) 

Residual Causes" 7 13.8 50.6 (20.3, 104~2) 

Unknown Cau~e~t 2 

3M MN01661836 

1431.0047 



Table 23: Cause-Specific SMRs for Women 

Usinj Alabama as Comparison Population (n = 318) 

95% 

Ob=rved Con ence 

M~ Vehicle ~ 

6.7 59.9 (16.3, 153.4) 

2.3 -- (0.0, 162.5) 

0.3 357.1 (8.9, 1,989.6) 
1.0 -- (0.0, 37~0). 
0.3 -- (0.0, 1,391.7.) 
1.7 179.5 (37.0, 524.7) 
1.1 185.8 (22.5, 6"/1.2) 
0.8 251.1 (30.4, 907.2) 

0.3 -- (0.0, 1,323.4). 

0.3 -- (0.0, 1,096.1) 
0.3 392.8 (9.8, 2,188.8). 

3M MN01661837 

1431.0048 



Table 24: Cause.Specific SMR~ for Men 

, U, sin~ the Alabama Countie~ as ComParison Population (n = 1,639) 

Cause of Death 

AXl Cause.s of Death 

All Malignant Neoplasms 

Cancer of Buccal Cavity and 

OJu:er of Dige~ive 1 4.2 23.7 

can~ of~.~phas= o 0.4 -- 
Can~er of Stmnach 0 0.5 w 

C~ -~r of I..arge Intesdae 1 1.5 64.8 

Canc~ of l~.~-mm 0 0.3 -- 

Cancer of Uver aa~ BU~j 0 0.5 -- 

95% 
Observed Expected Confidence 
I~_ ,h~ Death., SMR In~al 

70 134.7 52.0 (40.5, 65.7) 
15 25.1 59.9 (33.5, 98.8) 
0 0.5 -- (0.0, 822.6) 

Cancer of Pancrea.s 0 1.0 
Omcer Of AI1 Other 0 . 0.1 
Dige~ve Organs 

System 7 

(0.6, 132.3) 

(0.0, 1,04s.0) 
(0.0, 679.53 
(1.6, 361.3) 

(0.0, 1,491.0) 

(0.0, 721.6) 

(o.o, 374.8) 
(0.0, 2,730.1) 

10.2 69.0 (27.7, 142.1) 

0.2 -- (0.0, 1,623.4) 

9.8 71.3 (28.7, 146.9) 

0.1 -- (0.0, 3,493..0) 

(0.0, 711.6) 

(0.0, 1,409.3) 

0.5 

0.3 

0.6 

0.3 

(0.0, 671.1) 

(9.0, 1,998.9) 358.7 

3M MN01661838 
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Table 24: (Continued) 

Observed Expected Coa~’:dence 

C~,,se of Death Dea~ Dea~ SMR Interval 

Cancer of Brain andOther 1 1.3 78.0 (2.0, 434.7) 
C.~ntral Nervous System 

Cancer of Thyroid and Other 0 0.1 -- 

Endocrine 

Cancer of B~ne 0 0.1 -- 

Cancer of All Lymphatk: and 3 2.9 102.8 

Lymphoma 0 0.3 

Hodgidn’s ~ 0 0.4 -- 

Cancer of Other Lymph,,~ 2 !..0 195.5 

MaHgnam Melanmna of Skia 1 1.0 100.4 

All Other Malignant 1 3.0 33.0 

Diabetes Melli~ 0 1.3 

Ce~brovascular ~ 1 3.8 26.5 

H~on 0 0.1 

~vhe=e 0 5.0    -- 
~ of Stomach and 0 0.3 

C~-ho~i~ of Liver 3 3,2 92,8 

Nephritis and Nephro~ 0 0.4 

Exmml Cau.~ 25 45.4 55.0 

Acckt=m 19 31.2 60.9 

Mo~ Vehi~ A~nt$ 9 19.4 46.5 

All Other Accidm~ 10 11.9 84.2 

Stficide$ , 4 7:5 53.3 

(0.0, 2,981.2) 

(o.o, 2,711.5) 
(21.2. 300.5) 

(0.0, 1,194.5) 

(o.o, .~,~1.6) 
(2.0, 454.9) 

(23.7. 706.1) 

(2.5, 559.5) 
(0.8, 183.9) 

(0.0, 275.4) 

(0.7, 247.5). 
(28.6, 78.6) 

(0.0, 2,762.4) 
(0.0, 73.9) 

(0.0, I,212.4) 

(19.2, 271.3) 

(0.0, 925.1) 

(35.6, 81.3) 

(36.7, 95.1) 

(21.2, 88.2) 

(40.4, 154.8) 

(14.5, 136.5) 

3M MN01661839 
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Table 24: (Continued) 

Cause of Death 

Homicid~ and O~h~ ~ 

l~sidual Causes° 

Unknown Causcst 

Observed ~ 
Deaths Deaths SMR 

2 6.5 30.9 

£5% 

Inlerval 

(3.7, 111.8) 

7 t4.4 48.7 (19.6, 100.4) 

2 

Tabl= 7,$: Cause-Specific SMRs for Women 

Usln~ Alabama, Counties as Comparison Population (n = 318) 

Cause of Death D~ ~,-* _D,r~-~ SMR Interval 

All Cau.u~ of De*th 4 6.8 ¯. 58.6 (16.0, 150.1) 

AII Mafignaat N~ 0 223 -- (0.0, 162.4) 

C=~brova~1,~D~ I 0.3. ~0.~ (8.0, X,7~.0) 
~~~ 0 t.~ -- (0.0, ~3.~) 
~~ 0 0.3 -- (0.0. L38x.o) 
~ ~ 3 1.7 172.1 (35.5, 5~.9) 

~n~ 2 1.2 173.1 (~.9,6~.3) 

~V~ ~~ 2 0.9 230.5. (~.9, 83Z6) 

~ ~ ~ 0 0.3 ~ (0.0, 1~89~) 

S~ 0 0.3. -- (0.0, 1,142.5) 

~~ ~d ~~ 1 0.3 382.1 (9.6, 2,129.3) 

3M MN01661840 
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