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SUMMARY

An epidemiological study of the mortality
pattern of workers in the viscose rayon industry
was carried out.

A total of 5873 white males, .3]20 white
females, hired in 1938-48, characterized by
duration of employment and department exposure,
were followed through 1976 to identify those who
died and the specific causes of death. There
were 1314 male deaths, 236 femaie deaths.

Among the males, there was an increased

risk of death noted due to cardiovascular disease
(400-468) and to coronary heart disease (420) for
all ages, for those employed for 10 years or more,
for the total plant population and for certain
departments. Indications of an elevated standard
mortality ratio for stroke (330-334) was noted

in selected departments end duration of employment.

Observations on external causes of death,
accidents, motor vehicle accidents and suicides,
identified elevated standard mortality ratics
following the 15 year period of follcowup, for
the employees of the total plant and selected
departments.

The females had consistently lower standard
mortality ratios than the males for deaths due
to cardicovascular system and coronary heart
disease.

The standard mortality ratios for selected
deaths due to all external causes, accidents,
motor vehicle and suicides were occasionally
eievated in certain departnents.




- RAYON STUDY - Dr. -Manecuso
CONTRACT NO, 210-76-0186
University of Pittsburgh

INTRODUCTION

It is recognized in any industrial epidemiological study
directed at the determination of the presencs or ébsence of a
particular occupational risk that the use of the total plant
- population will submerge such a risk because of the dilution
factor, the combining of all employees. regardless of the presence
or absence of risk to the particular occupational chemical
exposures during the course of their employment in the plant.

It is known, for example from other studies, that an occupational
hazard could exist in a particular company yet this may not be
reflected in the fotal plant employee death rate for cancer.

The use therefore of dcath rates for the total plant
employees must be considered as conservative estimates of any
true occupational risk at any particular plant.

It is also recognized, from actuarial experience that
basically the industrial employee population, consisting of the
healthy, and those able to work, have a much higher life
expectaﬁeQ—ahd a much lower dezth raute for causes of death,
for cancer and heart disease, than the general population,

who consist of the sick, the disabled, and the institutionalized.
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If the death rates for the total plant approximate the
death rates of the general population for a specific cause of

death, then it would indicate that the internal occupational

risk factor in the plant was sufficiently strong to influence
the total employee death rate and this would have added

significance in any interpretation.

Purpose of the sStudy

The objective of the present study is a fundamental one
applied to cardiovascular disease: - To .encourage the studies of
the biochemical causation of cardiovascular disease in which
carbon disulphide constitutes the model from which various

experimental studies can be conducted,

There have been several epidemiclogical studies on the
viscose rayon workers identifyirjy a high risk for coronary
heart disease and repo?ts of excess risk due to cerebrovascular
accidents.

The primary epidemiological purpose -~ £ the‘study was

directed to the following questions. -

1. 1Is there an increase mortality risk for cardiovascular
disease among workers employed in the viscose rayon industry?

2. Isuéigfé an increase mortality risk for coronary
heart disease among workers employed in the viscose rayon industry?

3. 1Is there an increase mortality risk for cerebrovascular
disease among workers employed in the viscose rayon industry?

Earlier studies have established that carbon disulphide

exposures in the rayon industry had induced mental illness,



including psychoses among the workers resulting in admission to

mental institutions. The present study attempts tO‘idéﬁEi?y
clues to the effects of such abnormal behavior by including

observations on accidents, motor wvehicle accidents and suicides.

Method of Study

The total plant employees, the total cohort of all those
who entered employment in the viscose rayon company as new
emplovees between 1938-48 are considered as a total cohort in
which all employees are included regardless of their multiple
changes from one department to another,

it was quite evident that the hiring practices and needs
of the plant, varied from 1938 when the plaﬁt just started
operations to 1948, representing the cutoff period of the cohort.

It is known that some operational and process changes occurred

ot

around 1945, although the details are not available. Consequently,
the use of the 1938-48 combined cohort death rates may not
reflect the risk for certain occupational groups hired in

specific time periods.

¢ e

In the Department analyses, the assignment of duration of
employment in that Department begins when the worker enters that
déé;rgﬁent even . though the worker mav have been previously
employed in another Department. It is important to remember
this where evaluating observations in the duration of employ-
ment less than 1 year in a specific department. In essence a
worker could have been employed previously for 1 or more years

in another department.



Ié must be recognized that certain occupational gronéég‘"
of workers could have been hired in one time period anéﬂnéﬁu
in another, and further that more of a certain.occupaticnalw
type may have been in oné category of duration of employment,
with relatively few in the longer periods of employment and
for certain other occupational groups, the converse could be
true, with corresponding effects on the Tatios in the

respective departments, classified by duration of employment.

The cohort of employees hired in 1938-1948 was reprocessed
through Social Security Administration to determine the death
claims and subsequeﬁtly the death certificates were obtained.

All death certificates were recoded by an experienced
Nosologist according to the Seventh Revision of the International
S;atistical Classification of causes of death to overcome the
differences in the coding of the primary cause of death which
have occurred since 1940, as well as the differences which may
have occurred in the coding of deaths in different states.

Tr.e Monson U.S. death rates over several decades were used
to derive the expected rates for each specific cause of death
during successive time periods by the Department of Biostatistics
of Graduate School of the University of Pittsburgh.

The u;ﬁgéhbf death selected for analyses and the corresponding
international code (7th revision) causes of death Qere as follows:

All Malignant Neoplasms (140-205)

Large intestine (153)

Pancreas (157) .
Bronchus, trachea, and lung (162-163)




Prostate (177) .

Kidney (180)

Bladder and other Urinary Organs (181)
Central Nervous System (193)
Lymphatic & Hematopoietic Tissue (200-205)
Diabetes Mellitus' (260)

Stroke (330-334)

All Diseases of Clrculatory System (400~ 468)
Coronary Heart Dissata (420)

Nonmalignant Respiratory Disease (470~527)
Ulcer of Stcmach and Duodenum (540-541)

All Diseases of Genito-Urinary System (590-639)
All External Causes of Death (800-835)
Accidents (800-962)

Motor Vehicle Accidents (8’0 835)

Suicides (963, 970-979)

The gradients of employment expcsure used were less than

one vear:; 12-47 months; 48-119 months; ten years or more.



- FINDINGS

Table I represents for white males, the findings ’i,

for the 28 year followup, for cardiovascular diﬁﬂasﬂf,(iﬂﬂfé§§i}ff«5

coronary heart disease (420) and stroke (330-334) for all

employees, hired during 1938-48, by category of duration of
employment. The number of employees at risk and the total number

of deaths for all causes, by duration of employment was as

follows:
Duration of Number at Total Deaths
Employment Risk All Causes
<) 5879 759
1-3 2275 ’ 206
4-9 1394 . 147
10+ 790 202

Cardiovascular Disease (400-468}

The observed, expected, and standard mortaliﬁy
ratios of deaths due to cardiovascular disease, by duration of
employment, showed a rise in the SMRs for the last three categories,
of duration of employment; from 1-3 years SMR, 95.1; 108.9 to
129.2 for those employed 10 years or more which was statistically

significant at the 5% level.

Coronarv Heart Disease (420)

For death due to coronary heart disease, the SMRs by
duration of employment from 1-3 years, followed 2 more marked
progressive rise 98.2, 108.9 and 138.8. The SMR 138.8 for
coronary heart disease for those employed 10 years or more was

statistically significant at the 1% level.
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Stroke (330-334)

For deaths due to stroke (cerebrovascular aédidéht) for

those employed 1938-48, an eiavated SMR above’iOO%ioccurgéﬁJibr

each duration of employment from 1-3 years. A progrés&i?s»rﬁser,

in SMR was noted for those employed less than 1 year (95.4),
1~3 yrs. (107.7) and 4~9 years (138). This elevated SMR was
higher than the SMR for coronary heart diszase for the 4-9 year
duration of employment 138 vs. 108.9 and the SMR for 1-3 years
. duration for stroke was higher han that of coronary heart
disease, 107.7 vs. 98.2.

Dept. A
(Viscose, Aging)

The number of employees at risk and the number of deaths

from all causes, by duration of employment was as follows:

Duration Number at Total Deaths
of Employment - Risk All Causes
<1 , 1395 . 30s
1-3 444 77
4-9 203 37

10+ 84 32

Cardiovascular Disease (400-468)

For those employed during 1938-48, the SMR for deaths due
to this cause was elevated above 100, for those employed less

than 1 year and those employed 4-9 years SMR 110.4 and 116.2.

Coronary Keart Disease (420)

The highest SMR 126.4 occurred for those employed 4-9

- years. . The SMR for the employment duration of less than 1 year

was 115.7.




Stroke (330-334)

There were two markedly elevated SMRs. for;}hése~éﬁ§i
1-3 years, and for those employed 10 years or morg;‘ghg%ég#
164.8 and 216.6. respectively. Theae_SMRs are markeély‘highh
than the 'SMRs for corcnary heart disease for the sama’periodéf

of employment 164.8 vs. 87.4 and 216.6 vs. 74.8.

Dept, B
(Spinning & Twisting)

The number of employees at risk and the number of deaths

from all causes by duration of employment was as follows:

Duration of Number at ) Total Deaths
Employment Risk All Causes
Q 3016 300
1-3 1012 83
49 526 -7 47
1o+ 238 43

Cardiovascular Disease (400-468)

For those employed 1938-48 there was a gradual rise in
SMRs above 100 with duratiorn of employment. A marked rise, SMR
187.0, occurred for those employed 10 years or more which was

statistically significant at the 1% level.

—

Coronary Heart Disease (420)

There was a gradual rise in SMRs, by duration of employment,
then a marked increase, SMR 216..., for those employed 10 years

or more, which was statistically significant at the 1% level.



Stroke (330-334)

There were elevated SMRs in the first 3 categories'of;dﬁr

of employment SMR 111.2, 153., 136.9.

Dept. X
(Maintenance, Mechanics)

Duration of - Number at Total Deaths
Employment Risk All Causes

a 1677 203

1-3 , 792 70

4~-9 488 64

10+ . 258 76

Cardiovascular Disease (400-468)

There is a markedly elevated SMR, 155.5, among those em§loyed
10 years or more, which is statistically significant at the 1%

level.

Coronary Heart Disease (420)

A markedly elevated SMR 169.3 cceurred among those employed

10 ycars or more which was statistically significant at the 1%

level.

Stroke (330-334) : e
The total SMR for all categories of employmént was elevated
120.2. The higher SMRs occurred among those employed less than

1 year SMR 123 and those employed 4-9 years SMR 189.2.

External Causes/White Males

Table II represents the findings for the 28 year followup,
for all external causes of death (800-998); all accidents (800~
962); motor vehicle accidents (810-835) and suicides (963, 97(0-

979) for all those hired 1938-48. (For those hired in 1938-48

the number at risk and total deaths of all causes by duration of




employment is cited on page G.

All External Causes of Death (800-998)

There is an elevated SMR, for those employed <l year, 1-3

knd 4"9 Years; 110‘1' 135.5' 124-90

#ccidents (800-962)

There was a slight elevation of SMR above 100 for duration
of employment 4-9 years and 10 years or more, 108 and 109.8,

respectively.

Motor Vehicle Accidents (810-835)

An elevated SMR 128.2 occurred for those employed 4-9 yeais.

Suicides (963, 970-979)

The SMR for the combined categories of employment was
elevated 121.8. The highest SMRs occurred fcr those employed

1-3 and 4-9 years, 146.8 and lgé.s,bresﬁectively.

Dept. A
(Viscose, Aging)

The number of employees at risk and the number of deaths

of all causes are cited on. page 7.

All External Causes of Death (800-993)

For the combined duration of employment for those employed
during 1938-1948, the SMR 149.2 was {statistically significant at
the 1% level} All succeeding categories of duration of employment
were elevated from less than 1 year SMR 151 statistically
significant at the 5% level, SMRs 134.1; 174; and 132.9 for

those employed 10 years or more.



Accidents (800-962)

For the total combined employment categorygﬁthéﬁsaﬁftéi ,
this cause of death was 141.1; the SMR for thosefémﬁidﬁﬁd:iesgffl
than 1 year was 153.9. Both were statisticglly signifieagt at;i
the 5% level. The highest.SMR 163.5 occurred among those‘ 

employed 4-9 years.

Motor Vehicles (810-835)

Por the total combined employment period the SMR was 163.3
and for those employed for less than one year was 188.5. Both
SMR's were statistically significant at the 5% level. The SMR

188.3 occurred among those employed 4-9 years.
Suicides (963,%70-979)
There is an elevated SMR 144.4 for the combined employment

category and SMR 146.4 for those employed less than 1 year. The
SMRs for the remaining categories of emplcyment were 121.1, 122.4,

256.5.
Degt. B
(spinning & Twisting)
The number of workers at risk and the total number of deaths

by duration of employment are cited on page 8,

o

All External Causes (800-9298)

For the combined duration of employment during 1938-48
the}emis an elevated SMR 122.3. The highest SMR 168.4 occurred
among those émployed 1-3 years, which was statistically significant
at .the 5% level.

Accidents (800-962)

The SMR for the combined employment categories was 100.2.



Motof Vehicle Accident (810-835)

The SMR for the combined employment: category wasg: 108.9
and the highest SMR 160.6 occurred for those employed 10 yﬁ;xa :

or more.

Suicide (963, 970-979)

There is an elevated SMR 130.4 for the combined catagories77
of employment. The highest SMRs occurred among those erployed
1-3 years 204.7 and among those employed 4-9 years 175.4.

Dept. X

{Maintenance, Mechanics)

The total number at risk, and the total number of deaths
due to all causes according to duration of employhent is shown

on page 9.

All External Causes (800-998) . v

The highest SMR 123.4 occurred among those employed 1-3

years.

Accidents (800-962)

The SMR for the combined employment categories was 77.8,
The only elevated rate of SMR 131 occurred among those employed

10 years or more.

Suicides (963, 970-979)

The SMR for the combined employment categories was 133.5.
The elevated SMRs occurred among those employed less than 1

year 142.8 and those employed 1-3 years 229.8.




Females

Tables I1I,IV, represent for white females the f;ndingsifcr
the employees hired among 1938-48 by category. of du  ,_‘5 of
employment. The number of employees at: risk and the numbar;o

deaths for all causes, by duration of employment was as follows:

Duration of Number at Total Deaths
Employment Risk All Causes
<l 3120 179
1-3 1081 56 °
4-9 503 . 31
10+ 236 30

Cardiovascular Disease (440-468)

The SMRs for deaths due to cardiovascular disease for the
combined employment catégories was under 100 at 85.6. The SMRs
from 1-3 years and longer, showed a progressive rise 67.8, 77.7,

and 112.9 for those employed 10 years or more. %

Coronary Heart Disease (420)

The SMRs followed the same pattern as noted for cardio-
vascular disease, However, the SMRsvwere higher. The SMRs for
1-3 years and longer were 72.2, 94.2 and 120.8 for those employed
10 years or more. For the females, th; higher SMR for those
employed 10 years or more follows the same pattern observed

among'fhe males.

Stroke (330-334)

For the combined employment category, the SMR was 87.5 and

for those employed 10 years or more the SMR was 103.5.




(Spinning & Twisting)

The total number at risk and the total humbeiiofldg thg

due to all causes, by each category of employment;'wefé'a&;m

follows:
Duration of Number at Total Deaths
Employvment Risk All Causes
<1 397 ' 22
1-3 95 12
4-9 2 1
10+ 1l 0

Cardiovascular Disecase {400~468)

Table III, the SMR for the combined duration of employment

category was 73.9 and for period 1-3 years 73.7.

Coronary Heart Disease (420)

The SMR for combined duration cf”émployment'
category was 52.6 and 67.3 for those employed less than one

year.

Stroke (330-334)

The SMR for the combined duration of employment
category was higher than the SMR for coronary heart disease 89 vs.

52.6..

T — Dep*. C
(Yarn Opr., Twisting)

The total number employees at risk and number of total deaths,

by duration of employment was as follows:



Duration of
Employment
<l
1-3
4-9
10+

Cardiovascular Diseases (400«468)

Table I shows SMR 79.1 fer combined duration of employment -

‘was less than the SMR for the total plant 85.6. In Dept. C, the .

SMRs elevated above 100 were for those employed 4-9 years 112.4

and 10 vears or more 112.7.

Coronary Heart Disease (420)

The SMR fér the comgined catecory of duraticn
of employment 78.3 was less ﬁhan the total plant 86.3. The SMR
for Dept. C for those employed less than 1 year wés less compared
to the total plant 7.3 vs. 82.4). In Dept. C, the higher SMRs

occurred for those employed 4~9}176.7 and 10 years or more 94.8.

Stroke (330-334)

The SMR for all duratigns of employment combined
103.2 was much higher than-the SMRs for coronary heart disease
78.3. This was also true for thcse employed 1 year or less 86.3
vs.wgf;B. For s*roke, although the number of
deaths were small, the 5MRs were high for those employed 1-3

177.7 and 4-9 years 128.8,
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(Storeroom & Shipping

The number of employees at risk and th’ tot
deaths due to all causes according to periad ofﬁéura

employment was as follows:

Duration of KRumber of Total Deaths
Employment Risk All Causas :
<1 128 27
1-3 34 8
4-9 6 2
10+ 1 0

Table 1III, show that for the combined duration of employ-
ment, the SMRs for all cardiovascular disease 77.6 and coronary :
heart disease 75.9 which were below the SMRs for the entire plant.
However, for stroke the SMR 109.2 is higher than the SMR 87;5 for |
stroke for the total plant. Within Dept. M., for the duration of
employment less than 1 year, the SMR for stroke 140.7 was much
higher than for coronary heart disease ¢5.3, in which the same
number of deaths (6} were observed.

(Téx2§§§'§§h1n§)~
The total number at risk, and the total number of all

causes of death, by duration of employment was as fcllows:

Duration of Number at Total Deaths
Employment Risk All Causes
41 1844 99
1-3 599 26
4-9 253 ’ 13

10+ 103 12



Cardiovascular Disease (4004468)

For the combined duzatxon of employment.tha SMRs

higher in Dept. T, (83.1), than in Dept. n (77 6),\Depu.
(79.1) and Dept. B, (73.9). PFor coronary heart’ dzsease their
was a higher SMR 90,4 in Dept. T compared to Dept. M, (15 9),
Dept. C, (78.3), Dept. B (52.5.). For stroke the SMR 71.9
in Dept. T was less than the other departments. Thé hiéhésﬁ
SMR 137.7 occurred for coronary heart disease among those

employed 10 years or more.

Dept.V/W

(Warping/Weaving)

The number of employees at risk, the total number of deaths

due to all causes, by duration of employment was as follows:

Duration of Number Total Deaths
Employmentc at Risk All Causes
<1 o 386 41
1-3 157 “ 8
4-9 72 9
10+ 33 7

Cardiovascular Disease (400~468)

ot

Table IV, shows the highest SMR 131 for the combined
duration of employment, compared to Dept. B (73.9), Dept. C.
(79.1}, Dept.hM‘(?7.6), and Dept. T (83.1) and for the total
plant (85.6). Within Dept. V/W the highest SMRs occurred for
those employed less than 1 year 136.4 and 4-9 years 142.5 and
10 years or more 193.5. '

Coronary Heart Disease (420)

Table IV, the SMR for the combined duration of employment

146 was markedly higher than the correéponding SMRs in Dept. B .

(52.6), Dept. C (78.3), Dept. M (75.9), Dept. T (90.4), and
for the total plant (86.3).
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Within Dept. V/W, there is a progrevsive
due to coronary heart dlsease 1n SMRs for"
than 1 year 99.9 to succeedzng perlods af tima

SMR 201.6 for those employed 10 years or more.

Stroke (330-334)

_ The SMR for the combined durgtion O?‘empié§wan
was 170, which is approximately 100%‘higher than the SMR 87.5 rér
the total plant, and considerably higher than the SMR for euéh ofu
the other Depts. (B), (C), (M), (T). Within the Dept. V/W, the

excess was concentrated among those employed less than 1 year

246.2 (Workers could have been employed in other departménts
before they entered V/W Dept. for the respective period of

employment).

All External Causes - Total Plant

For distribution of employees at risk and total number of

deaths due to all causes, see page 13.

Table V, VI, for the combined employment category,the SMR
was 102.9 with a definite rise according to the specific periods
of employment 93.3, 89,1, 125,4 and 193.6 for those employed 10

ye»rs or more.

Accidents (500-962)

Tables V,VI, the highest SMRs occurred for those enployed

4-9 years and 10 years or more 192,2 and 191.2.



Motor Vehicle Accidents (810-835)

There is a consistent rise iﬁ:éﬁkéwith% ncﬁﬁt

category of duration of employment 47.9, 114.:,”244¥?386;

Suicides (963, 970-979)

The SMR was elevated for the combined emplaymmnﬁy
category 120.8, and for those employed less than 1 year 120.3

and for the period 1~3 years 142.1.

N

Dept. B
(Spinning & Twisting)

The distribution of number of employess at risk and number

of total deaths by duration of employment is cited on page 14.

Table vy, shows SMRs for all external causes, accidents,
motor vehicle accidents and suicides.

The SMR for accidents for the combined duréiion of empioy-
ment was 181.5 which was higher than the SMR of any other
department for that cause of death. Tor accidents the elevated
SMR cccurred for those employed 1-3 years,422.5. Motor vehicle
accidents was the principal cause for thg elevated rates. For
the combined duration of employment thé'SMR was 251 and for
those employed 1-3 years SMR was 782. There were no deaths

due té suicides within the 22 total deaths from all causes.

Dept. C
(Yarn Opr., Twisting)

Fcr population at risk and total numbexr of deaths due to
all causes, by duration of employment see page 15.
For accidents the SMR for all combined durations of

employment was 144.8 which was much higher than the SMR 86.1




for the total plant. Within Dept, C the concentrs
d-aths occurred with those employed 1gsg;fﬁ;ﬁw y
155.5. These accidents in addition:to motor Vehiﬁii'aeéi':
¢ atributed to the excess.

Dept. M

(Storeroom & Shipping)

There were nc observed deaths from external causes.. .

Dept. T

{(Textile Coning)

For the population at risk, and the total number of deaths'
due to all causés, by duration of emp}oyment see page . .

- For accidents the elevated SMRs occurred for
those employed 10 years or more, SMR 456.6 and for notor vehicle
accidents the SMR was 910.8 which was ststistically significantt
at the 5% level. Suicides showed an elevated rate for those

employed 1-3 years SMR 245.4 and for those employed 10 years or

more SHMR 579.5 (1 dcath}.

Dept. V/W

(Warping/Weaving)

There were markedly higher SMRs for each
category, compared to the total plant SMRs for all external
causes, accidents, motnr vehicles, and suicides, for the combined
Suration cf éﬁployment and for empiloyment less than 1 year. ,

The SMR for all external causes of death for those employed
less than 1 year -- 325.4 was statistically significant at the

5% level. The corresponding SMRs for this period of employment


http:statistical.1y

of Jess than 1 year was for accidents (288), motor v

accid.nts (269.3) and for suicides (501.9) which was

statistically significant at the Si'leéal.,"



Followup for 22 and 15
Time Perlods for White
"(Tables VII, IX) '
The excess for cardiovascular’ dxsease (400«468) anﬂ for
coronary heart disease (420) as demonstrated-in~the7obs§xvﬂaianx
following the 28 year followup were also noted in the 22 yea
followup, for those employed 10 years or more for the total
plant employees and for employees of Dept. B. Elevated SMRs
were also noted for Dept. X in the 22 year followup;

In the 15 year period followup, elevated SMRs occcurred

for the tctzcl plant employees and for employees of Dept. B.

Period of Followup and SMRs
Employed 10 vears or more

Total Plant 28 yr. 22 yr. 15 yr.

Cardiovascular 129.2* - 121.3 131.3

Coronary 138.8* 134.7*% 155.4
Dept. B

Cardiovascular 187%* 200.8%* 186.5

Coronary 216.2*%%* 227 .7%% * 252.5
Dept. X

Cardiovascular 155.5%* 135.3 92.1

Coronary 169 .3%* 140.1 102.0

Stroke

SMRs Combined Duration of Employment

Total Plant 106 105.6 86.5
pept. A 106.6 89.3 78.5
Dept. B T~ 118.7 162.9* 106.5
Dept. X 120.2 93 88.2

*significant 5% level,
**significant 1% level.



In the comparisons in time periods for external ¢

of death, there was an apparent shift,“anfinéfé§5ea n
when the period of followup was shortened from 28 3

years as follows.

Period of Followup -
SMRs for Ccmbined Duration of Employment
{(Tables ViI, X} ‘
In the 15 year period of observations, the SMRs for
suicides were the same for Dept. A. (14%.9), Dept. B (148.1)

and Dept. X (148.9).

Total Plant 28 vear 22 vear 15 vear
External causes 115 120.3% 133.8%*
Accidents 98.9 102.9 110.5
Motor Vehicle

Accidents 103.7 104.1 121
Suicides 121.8 124.7 138.2

Dept. A
External causes 149,.22%%* 150.7*% 164.2*%*
Accidents 141.1 138.3 149.5
Motor Vehicle

Accidents ) 163.23% 150 179.5
Suicides 144.4 141.6 149.9

Dept. B
External causes 122.3 126.3%* l46.8%%
Accidents 100.2 105 115.8
Motor Vehicle

Accidents 108.9 115.3 133.4
Suicides 130.4 122.4 14€.1

Dept. X
External causes 82.1 88.6 94.5
Accidents 77.8 75.9 712.4
Motor Vehicle

Accidents 57.7 47.6 44.8
Suicides 133.5% ) 117.6 148.9

*significant 5% level.
significant 1% level.



Total Cohort 1938-48 Males - Causes of Deat
Followup - 28 years - T

Tables XI-XVI, provide a broad overview for the w

the person years at risk by age group, the deaths obgetxgdignd'
expec.ted for all ages and the standard mortality ratios ﬁof‘eaéhff
of the causes of death studied, by duration of exposure.

The discussion of the findings of the standard mortality
ratios for cardiovascular disease and for extern&l causes of
death, for the total plant and by resgective departments has
already been presented.

These tables provide an overview description of other
specific causes of death and the direction of the utandard

mortality ratios.

Malignancies

For all malignancies for the total combined employment- the
SMR was 91.5. Within this category of all mali;nancies, cancer
of CNS (193) was elevated SMR 154.2; cancer of the prostate
134.6. Cancer of the respiratory system (162-63) SMR 101.4.

When considered by duration of employment an excess for the
cancer of CN§ (193) occurred among those employed less than 1 .
year 149.6 and for those employed 1~3 years 238.9 and 4-~9 years
226.7. ‘

;he evcess for cancer of the prostate occurred among those
employed less than 1 year, SMR 157.6, and for those employed 10
vears or more, SMR 175.4.

The SMF for cancer of the lung, was elevated for those
employed less than 1 yeag SMR 124, however in succeeding periods
of duration of employment, the SMRs dropped, 1-3 years(57.1),

4-6 years (100),10 years or more (63.8).



Cancer of the pancreas was elevated only for tﬁése“smplé&
10 years or more SMR 2Q5¥3, whereas the SMR for cancer of,thc

lung for this duration category was 63.8.

Specific Causes of Death

For the total combined employment category, the SMR for A,
death due to ulcer of stomach and duodenum was elevated SMR 145.?.

The excess occurred among these employed less than 1 vear, SMR

176.5), 1-3 yeaxs (131.6), for 10 years or more 012.4).



Total Cohort 1938-48 Females - Causes of Dea
Followup - 28 Y?ar' , SR

Tables XVII-XXII provide for the females the characterizatien o
the cohort and the broad overview for specific causes of dea ’

for all ages by duration of employment.

Malignancies

For all malignancies, for the combined employment, the sungi
was 64.4. Within this category of all malignancies, cancer of‘ﬁ“
the respiratory system had an elevated SMR 129l2 {In contrast, the
males had an SMR of 101.4); cancer of the bladder and other
urinary organs had an SMR 19%94.1; lymphatic and hematopoietic
system SMR 151.5.

The SMR for cancer of the respiratory system was elevated
among those empléyed 1-3 years SMR 174.4; among those employed
4~9 years SMR 335.8.

The SMR for cancer of the bladder occurredthmong those employed
less than 1 year SMR 295.6. The excess for the combined lymphatic
and hematopoietic system (200-205) occurred among those employed
less than 1 year - SMR 159.1; among those employed 4-9 years SMR
258.9 and among those employed 10 years or more SMR 142.8. For
cancer of the breast for the combined égéloyment the SMR showed
a deficit, SMR 47.5. However there was an elevated SMR 115.2 for

those employed 1-3 years and SMR 86.1 for those employed 4-9 years.

Specific Causes of Death

The SMR for nonmalignant respiratory disease was elevated
131.2 for the combined employment category. The contribution
of the excess occurred, among those employed 1-3 years SMR 244.5;

4-9 years cof emyloyment SMR 185.4.




The SMR for deaths due to diabetes for‘theiccghiu
ment period was elevated, SMR 129.6; The contribuﬁ§éﬁ £
excess occurred anong those employed 1-3 years s““‘ieo;wamgng
those employed 4-9 years SMR 231.3 and for those employéﬁ $6

years or more SMR 236.2.



t
it 28 ycar follow-up pern.od

5_;_1‘ 1-3 4-9 10+
obs exp = SMR obs exp . SMR obs exn SMR obs expr  SMR

316 304.2 103.9}] 82 86.2 95.1 50 45.9 108.9 112 86.7 129.

246 229.9 107 62  63.1 98.2 50 45.9 108.9 95 68.4 138.
43 45 895.4 14 13 107.7 14 -10.1 138 16 13.9 114+
135 122.3 110.4 29 32.5 89 21 . 18 1i6.3 11 13.3 82.:
107 92.5 115.7 21 24 87.41. 17 13.4 126.4 ~ 8 10.6 ~ 74.¢
16 20 79.8 9 5.4 164.8 3 .1 95.8 5 2.3 216.1

103 104.7 98.3 30 26.8 1l11.8 20 17.1 116.4 31 16.5 187*

(400-468) ,
;iggg?ary 151 127.5 118.4 84 80.7 104.if 23 2p.3 112.8| 15 13  115.3] 29 13.4  216.:
Stroke 25 21 118.4 15 13.4 111.2| 5 3.2 153 | 3 2.1 136.90 2 2.1 94.. %
' (330-334)

; Dept X : .
?iéoczga) 197 188.4 104.6 97 92,7 104.6 25 33 75.6 | 27 31.7 85.1] 48 30.8 155.!

»39§Q?ary 157 140.6 111.4 77 68.8 111.9| 21 24.4 86 18 23.2  77.6] 41 24.2 169.c
(X AV ¢

troke 35 29.1 120.2 17 13.8 123 4 4.8 82.3 10 5.2 189.2 4 5.1 77 .¢
- {330-334) .

*significant at 5% level
**significant at 1% level



http:81.41.11

RAYON PLANT:

: *‘Cohart,1938446‘eqployees(White males)
with 28 year follow-up period

TABLE II

* & , o<l 1-3 4-9 10+
obs "SMR  ,0bs exp SMR obs exp SMR yobs exp SMR ,obs cup  SMR
196 170.4 115 118  107.1 110.1} 40 26.5 135.5 | 24 19.2 124.9 | 14 14.5 96.3
124 124.5 49.5)78 78.% 98,9 | 20 21,7 91.9] 13 13.8 108 11 10 109.8
59 56.9 103.7 | 41 36.6 111.8 6 9.6 62.2 8 6.2 128.2 | 4 4.3 91.5
44 36,1 121.8 | 26 22 117.8 9 6.1 146.8 6 4.2 142.5) 3 3.7 80.7
60 40.2 149.2% 42 27.8 151% 10 - - 7.4 134.1 5 3.4 174 2 1.5 132.9
41 29 141.1% 31 20,1 153.9% 5 5.4 92.4 | " 4 2.4 163.5| 1 1 95.9
21 12,8 163,34 17 9  188.5% 2 2.3 85.4 2 1 188.3 B
9 144.4| 9 6.1 146.4 2 1.6 121.1 ) 1 .8 122,41} 1 .3 256.5
. 104 85.0 122,3( 67 58 115.4 | 25 14.8 168.4% 8 7.1 100.1} 4 4 97.7
{860-938) : '
ccidents 63 . 62.8 100.2! 44 43,3 101.6{ 12 13 108.8 4 5.7 69.4| 3 2.7 108
805-952)
glgegas?cc. 33 30.3 108,9| 23 21,2 108.5 5 5.1 97.2 3 2.7 110.4] 2 1.2 160.6
uicices 22 16.8 130.4| 12 11.1 107.3 6 2.9 204.7 3 1.7 175.4 1 95
(963,970-979, ,
Sept X
fxt. Causes 46 49.9 92,1 25 28,9 86.4,| 12 9,7 123.4 5 6.8 72.9| 4 4.4 90.3
{800-993) .
wccidents 28 35.9 77.8) 14 21 66.6 6 7 85.6 4 4,8 82.,1| 4 3 131
{360-962)
©i. Venh. Ace. 9 15.6 57.7| 4 9,1 43.6 2 3 66.1 1 2.1 47.7] 2 1.3 153.1
(#10-235)
Scicides 11.2 133,85/ 9 6.3 142.8 5 2.1 229.8 1 1.6 62.2§ 0 1.1 =—-m-
{563,570-979) -

*significanct at 5% leyel
**significant at 1% level

{
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Cohort 1938-48 employces (white females)
with 28 year follow-up period

TABLE IIT

<1 1-3 4-9 10+
obs exp - SMR obs  exp SMR obs exp SMR obs exXp BUR
62 71.4 86.7 | 11 16.2 67.8 8 0.2 77.7 {12 10.6 1l2.:
37  44.8 82.4 7 9.7  72.2 6 6.3 94.2 9 7.4 120.
20 20.3 98,2 2 4.5  43.7 2 3 66.1 3 2.9 103.!
7 9.5 73.7 2 2.6 175.8 0 0  ———-- ) 0 ———-
4 5.9 67.3| 0 1.6 =—-=- 0 0 =-=—= |0 0  =—=--
2 2,6 76.3 1 .7 135.4 0 0  =—--- 0 0  ~----
V: 22 27.8 79.1 10 16.5 60.4 4 4.1 96.2 3 2.6 112.4 5 4.4 112.%
‘0-:463) .
:oﬁa“y 14 17.8 78,3 6 10.4 57.3 2.0 2.5 78.4 3 1.7 176.7 3 3.1 94.¢
£20) o ) - ,
stroke 8 7.7 103.3 4 4.6 86.3 2 1.1 177.7 1 .7 128.8 1 1.2 82.¢
330-334)
ot I } '
1 cvp 14 18 77.4¢ 10 13.9 71,7 3 3,5 85.6 1 .4 216.1 0 I
1400-463) : »
oronary 9 1.8 75.9 6 9.1 65.3 2 2.2 87.8 1 .3 334.4 0 0  ———-—
420)
sToxe 6 5.4 109.4 6 4.2 140,7| 0 1  ~--—- 0 Wl = 0 0  --—--

teignificant at 5% level
'#*significant at 1% level



http:elJipfoyo.Qs

48 employces (white females)

re 1936 TABLE V
28 yvear follow-up period
, sl 1-3 4-9 Lo+
obs exp SHR |.obs exp SMR | obs exp SMR j obs exp SMR
17 18.2 93.3 ] 5 5 99.1 3 2.3 125.4 3 1.5 193,
9 11.8 76 3 3.2 92.5 3 1.5 192.2 2 1 191,
3 6.2 47.9 2 1.7 114.3 2 .8 244 .5 386."
6 4.9 120.3 2 1.4 142.1 G 6 —=——=- 1 .4 248,
2 2.6 74.8 2 . .7 272.3 0 0  -=--- 0 S
2 1.7 116.2 2 -4 422.5) 0 0 ——— 0 0 ===
1 .9 107 2 . .2 782 0 0  m-m- 0 0 -=m--
0 0 ----- 0 0 === 0 0 ———- 0 I
U, 8 5 158.5 1 1.3 73.3 1 .5 183.4 0 W5 ———--
360-998) .
Zccidents 4.8 144.8 5 3.2 155.5 1 , .8 116 1 .3 279.8 0 e
{500-562)
%. Ysh. Ace. 2.6 76.6 2 1.7 115 o A ——me 0 B .0 R
{810-835) :
suiciues 2.1 47 1 1.4 ?0.3 9 93 ----- 0 B .l ----- 0 cl}. —————
(963, 970-979) !
ant i
Zt. Cavses g 2 Q0 2 em——— 0  ~em——— 0 PP 0 =~==== 0 0 | e———
860-935) 0 0 0o 0o ©
dccldents 900 Q0 mme—- 0 - o )  ———— 0 0 @ === 0 0 —— -
--------------- 0 . ———
----------------- 0




m Cohort 1938-48 cmployecs {(white femalcs) TABLE VI
with 28 year follow-up period

o 1-3 4=9 Lo-
SMR obs exp SMR obs exp SMR obs exs> Sk
N ‘ - . i . 3
. 15.6 76.8 4 10.8 36.8, 4 2.8 138,5 | 1 1.2 82.8| 3 .6 458.9
7 10 6%.5( 2 7 2.5 2  1.8108.6 1 7 129.4| 2 .4 456.6
5 5.4 92.5 0 3.7 =——==| 2 1 199.61 1 .4 241.6] 2 .2 910.6
5 4.3 115.2 2 3 66.41 2.. .8245.4| 0 .3 =eem- 1 .1 579.%
A
!
7 3.t 16.4 7 2.1 325.4% 0 0 =mmm={ 0 0 me===| 0 0  mem—-
| | ]
4 2.3 171.7 4 1.3 288 0 0 =mmee| 0 @ mmme=| 0 0  me=-- ‘
|
2 1.2 164.1 2 .1 269.3] o0 0 =mem=| 0 0  emmmm=d{ 0 0 em=—- |
suicides 3 .9 308.9 3 .6 501.9%F 0 0 =——==| 0 0  ==——- 0 0 -
563,970-979) ; |

*gignificant at 5% level
**gignificant at 1% level




ON PLANT: Cohort 1938-48 employees (white males) TABLE VII
with 22 year follow-up period

<L 1-3 4-9 10+
SMR obs axp SMR obs exp . SMR obs exp SMR ., obs exp 3MR
163.5 198 190.9 103.7 49 56.6 86.5 47 45 104.4 61 50.2 121.3
113,3% 149 136.2 109.4 38 -38.8 97.9 38 30.7 123.5 52 38.6 134.7%
105.6 30 28.8 104 8 8.7 91.9 8 7.4 1067.7 10 8 124.4
101.7 90 83.5 107.7 18 22.9 78.5 13 - 13.3 97.4 9 8 111.6
' 4 ¢ .

110.3 71 60.4 117.4 13 l16.1 80,7 11 9.5 114.8 7 6.3 110.6
99.3 12 13.6 87.9 3 3.8 77.6 3 2.3 129.6 3 1,3 228.9
102.3 55 59.9 %1.7 14 15.5 90.3 | 10 . 10.4 96 18 8.9 200.8*
111.2 42 43 97.5 11 10.9 100.8 7 7.3 95.2 16 7 227,71 ‘*
162.9F 13 8.2 157.4 4 2 199.6 | 2 l.4 139.3 2 1,1 167.8

101.9 59 57.3 102.8 18 20.9 85.9 19 21.¢ 87.4 24 17.7 135.3
83 115,7 46 39.9 115.2 15 14.4 103.6 16 15 106.4 1¢ 13.5 140.1

roke 17 18.2 93 8 8.6 92.4 4 3 130.2 3 3.6 82.9 2 2.9 68.3

. *significant at 5% level
_ **significant at 1% level




‘RAYON PLANT:

‘Cohort 1938-48 employees (wiite males)
with 22 year follow-up period

TABLE VIII

<1 1-3 4-9 ~ 10+ '
SMR ¢ obs exp SMR 1 obs exp SMR obs exp SMR obs axp SHMR
120.3*] 98 86.2 113.6 | 35 24.4 143 21 15.8 132.4 | 10 9.7 102.7
102.9 { 66 65.1 101.3 | 17 18.4 92,3 | 14 11.6 120 8 6.7 118
104.1 | 33 30.6 107.8 6 8.1 73.3 8 5.2 15,8 2 3 66.5
124.7 | 20 16.6 120 8 4,8 166.5 4 3.3 120.1 2 2.4 81,2
150.7* 32 22,5.141,9 | 10 6.1 163 5 2.8 213.7 1 1 97,9
138.3 | 23 16.6 138.4 5 4.5 110.6 \,4 2 198.6 1 .7 141.7
1, Vah., Acc. 16 10.6 150 12 7.5 159.6 2 1.9 161.9 2 .8 227 0 03 —emee
(310-835) .
- Suicices 10 7 141.6 7 4.8 145,2 2 1.3 152.3 1 .6 153.1 0 I R r——
 {963,570-979)
.AE'Qt 3 '
Ext, Causes 85 67.3 126.3% 56 46.2 121 18 12 149.6 8 6.3 126.4 3 2.6 111.8
(80C-998) o
2ccidents 54 51.4 105 39 35.7 109.2 9 9,2 97.9 4 4,6 85.4 2° 1.8 107.8
- (805-952) : |
M. Vveh. Bcec. .29 25,1 115.3| 21 17.7 118.4 4 4.3 92.5 3 2,2 134.4 1 .8 118.2
. (210-835) :
| Suicides : !
(563,570-379) 15 12.2 122.4 8 8.1 98.4 3 2.1 137.3 3 ;,2 236.7 .| 1 .6 148.7
;Den: X
,Exc, Causes 35 39,5 88,6 18 23.2 77.5| 11 7.8 139.4 4 5.5 72.7 2. 2.8 69.6
' (80C-398)
?§°~d92§? 22 28,9 75,9 11 17.2 63.8 6 5.7 103.7 3 3.9 75.8 2 1.9 100.3
J‘J"‘
%Yévée‘ig?cc' 6 12,6 47.6 2 7.5  26.5 2 2,5 80.1 | 1 1.7 58.5| 1 .8 115.6
Suicides 10 8.4 117.9 5 4,7 104.4 4 1.6 236,6 1 1.2 0 W7 me———

(903 970 979)

798.6




| kﬁYdﬂ,?Lﬁ&T: Cohort 1938-48 employces (white males) . TABLE IX
with 15 year follow-up period

. TOTAL <1 1-3 4-9 : 10+

@Xp  SMR obs exp SMR , obs exp . SMR obs exp SMR obs exp SR
175.3 97.5 104 97.9 106.2| 18 31.2 60.9] 26 29.3 88.5| 22 16.7 131.:
"114.d 71 62.4 113.7! 16 18.7 85.4! 22 18.5 118.5| 19 12.2 155.¢
troke . 24 27. 86.5 13 15.2 85.5 4 4.9  81.7 6 4,9 121.5 1 2.6 37..
(330-334). 7 : .
1 CuD 70 70.1 100 248 45.8 104.6 8 ..12.7 62.9 8 8.4 95.1 6 2.9 201.;
’ 90“468 ) . » 4 5 )
g;g?ary 52  46.7 111.1 36 30.6 117.3 6 8.1 74 L6 5.7 105 4 2.2 175.¢
stroke 9 11.4 78.5 8 7.4 107.0 0 2,1 m——-- 1 1.4 6E.5 0  p—
(330-334)
Dept 3
I1 cvp 40 43.8 91.2 24 28.1 85.3 5 7.2 69.21. 6 5.8 103.2 5 2.6 166.°
(400-468)
3z§g?ary 28 27.5 101.6] 14 17.5 79.6 5 4.3 116.1 4 3.5 108.5 5 7 1.9 252,!
Stroke 7 6.5 106.5 3 4.2 70.1 3 .1 294.6 1 .8 112.3 | -0 o3 ————
(330-334)
Dept X . . .
ZI1 CVD so 58 - 8.1 30 29.1 102.8 s 11.3 44.3| 10 12.1 82.2 5 5.4 92,1
(400-468)
?9§8?ar9 40 36.2 110.4] 21 17.7 118.2 5 6.8 72.9 | 10 7.7 129.9 4 3.9 102
3 .
Stroke 8 9.0 88.2 2 4.5 44.1 5 11,3 44.3 3 1.9 152.3 0 R
{330-334) -

9.\ *gignificant at 5% level
 *%*gignificant at 1% level




*gignificant at
k% i 'f‘

vel

RAYON PLANT: Cohort 1938-48 omp.oyees (white males) TABLE X
with 15 year follow-up period .
. TOTAL <1 1-3 4-39 10+
obs exp SMR obs exp SMR oLs  exp  SMR obs exp SMR {obs exp  SMR
l;ﬁ 7.1 133.8% 76 62,5 121.¢ 29 18.6 155.7*| 19 12 157.9 6 3.9 150.8
83 75.1 110.5 | 52 48.9 . 106.3 | 15 14.4 104.2 | 12 9 133.1 4 2.8 141.8
42 34,7 121 27 23 117.1 6 6.3 94.5 8 4 197.,1 1 1.2 79
M : 24 17.3 138.2 14 i0.7 130.¢ 4 3.3 120.6 4 2.3 168.6 2 .9 208.7
;(983 970-~-979) : !
;Sent A -
Zxt. Causes 38 '23.1 1le4.2% 28 16.2, 160.4%* 8 ., 4.4 178.,2 4 2 198.9 0 O -
1(800-998) K :
Accidents .26 17.3 149.5| 20 12.2 163.2 4 3.3 118.4 2 1.4 136.8 0 ) mm——-
(800-9€2)
7. Veh. Acc. 14 7.8 17%.57 11 5.5 197.5 2 1.4 137 1 .6 156.8 0 L0 ===
,(810-&35)
‘Suicides 7 4.6 149.9 5 3.2 155.9 1 .9 111.7 1 .4 221.9 0 0 ———
(963,970-979)
Dept B
Ext. Causes 70 47.6 146.8% 46 33.2 138.2*% 14 8.8 157.9 8 4.5 177.5 2 1 192.3
{800-998) ,
Eccidents 44. 38 115.8} 32 26.8 119.4 7 7 99.6 4 3.4 116.6 1 .7 135.3
(805-962)
. Veh. Acc. 25 18,7 133.4 17 13.4 126.4 4 3.3 121.2 3 1.6 182.9 1 .3 292.4
(810~-335) -
Suicicdes 11 7.4 148.1 6 4.9 120.6 1 1.4 71.5 3 .8 368 1 .2 414
(963,970-979) ;
cent A
Ext. Causes
(892-598) 26 27.5 94.5f 11 . 16.7 65.5} 10 5.7 172.6 4 3.8 102.9 1 1 96.2
Accidents
20.7 2, 2.8 .3 137, 2.8 105.7 1 .7 137
(80C-962) 15 0 72.4 5 1 39 6 4 7.9 3 05
¥. Vea. Acc, 8.9 44.8 1 5.5 18.1 2 1.8 108 1 1.2 82.3 0 W0 —m—m—-
(816-835) )
Suicices 5.3 148.9 4 3.1 128 3 1.1 262.5 1 .8 118.5 0 .0 —-m—-
(9632,970-979)
5% level




CPROJECT TITLE: wHITE MALES (TOTAL PLANT) Table X¥ 38
POPULATIUN SeleCiED: DATE OF HIKE 1930-1948

ACE DISTRIBUTIONS «..

fmnmnmvn—mmnmom-uamnmﬁmgf}{g’u B L o e o o w00 o o i s s i 0 e
AGE GROu® AGe AT HIRE AGe AT ENTaY AGE AT LpATH

1T0O 3TLDY

<25 2770 2770 33

2529 gu8 CEE R 34
A 30-34 674 674 | a2
3 35-39 4832 . 442 13
- A0-44 354 334 114
| 45-49 298 293 143
] S0-54 ’ 194 194 147
4 55-59 121 121 163
] 60-64 as 35 139
- 65-69 é8 23 179
S 70-74 a ) 4 ’ 144

15+ . i i Gy
s TOTAL o 5979 5879 131
g AVERACE AGE 29.1 23.1 ' 56.3
-

[l

&




PROJECT TITLR: »HATD MALES (TUTAL PLANT)
PUPULATION S:zLECTEU: DATE OF HIKE 193u6~-1948
EAPRCTED NUMRERS G2SsU 0ON: 28 YeAR FOLLUm-UP
NUNMEAER AT KE3K: 8379

PERSON YuhkS: $5298.4

CAUSE OF DEATH (1COA 7TH RiVISION COGE)

ALL CAUSES OF DEATH

ALL BALIGNANT NEUPLASNS (140-208)

LARGE INTESTINE (153)

PANCREAS (157) -

GHOHCHUS, TRACHEA, AND LUMG (lo2-163)
PROSTATE €177)

KIDNEY (180)

SLADUER AND UTFER URLIUANRY OGARS £131)
CENTHAL AERVOUS SYsTiv (193)

ILL LYMPHATIC & nAnAATUPOILTIC TISSUE (200-205)
DIXBZTES “ZLLITUS (260)

STYURE (430-3342

ALL .CISEASLS OF CINCULATUSY SYSTEM (403-468)
CORUNARY HEART DISEaSE (420)

NONAALIGNANT ReSPLAA1URY DISEASE (470-527)
ULCEK OF STOMACH AND DUUDLAUM (540541}

ALL DISEASES OF GENITO-URINARY SYSTEN (550-639)
ALL tXTERYAL CAUSES OF DEATH (500-998)
ACCIDENTS (300-962)

MOTUK VERICLE ACCIDEATS (b510-835)

SUICIDES (963,970-979)

OhKHUWE CAUSES (1n ALL CaUSEs CATEGOrY ONLY)

Table XII 39

Duration of

Exposure: €1
Latency: Total
Time Period: All
Age Group: All
STAuDERDILED
win fALLYY BATIL
Qe”m‘qaﬁhﬂhww*¢'f ???? o 959
08 £4P 54k - LL
759 734.71 183.3 8e.1
121 123.7% 97.8  H®l.3
10 0.8 ¥2.1  44.3
5 6.69  T4.T 4.2
43 23,907 li%e0 8.y
18 bedh 157.6 FE.H
3 Jaln ¥4.9  19.8
2 358 45.9 b.4
ki 4,59 14%.8  BU.}
B 13,56  83.6  28.2
8 1%.%1  718.4  33.4
43 45-06  9Y%.4  6v.1
3o 308.22 103..  92.7
240 227.93 107.0 94,0
42 32.60 25,1 64,9
13 7.36 176.5 9.9
16 1538 104.2  59.6
118 107.14 118-1 9.1
e 18,94 E2-18) TBed
51 36.606 111.8  #0.2
26 22.07 117.8  77.0
30

' SIGeIPICANT AT 58 LeVeEL; #° SIGRIFICANT AT 1% LEYEL

Coks
L 516

120.9
116.9
169.2
174.5
1683
269.7
277.4
201.6
308.4
118.3
15403

12847

116.0
i21.3
134.3
301.7
169.2
132.0
123.%

172.7



R
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PROJECT TITLL: SFITE MALES (TOTAL PLANT)
PIDULATIUY YoLECTED:  DATE OF HIAL 1935-1948
EXPLCTLl SUMLERS BASED dn: 28 YEAR FULLOW-YP
NUFLER AT KIBK: 227158

PERSON YLARS: 25656.4

CAUSE OF DEATH (ICDA TTH REVISION COLE)
ALL CAUSES OF DEaTH

ALL MALIGNANT NEUOPLASHE (140-20%}
LAPGe INTESTINE ¢153)

PANTREAS (157)

RRONCHUS, TRACHEA, AND LUNG (162~1563}
PRISTATE (177)

K1DsEY (180)

ALADUER AND ULTHE® URLKARY USRGANS (381)
CENTRAL NERrYOUS 5YSTcHM 2193)

ILL LYMPHATIC & HAEMATUPULRTIC TISSUE (200-20%)

DIAMETES McLLITUS (2603

STPGRE (330-334)

ALL DISEASES OF CIxCULATURY SYsT:4 (490-468)
CORUNARY HEAXT DISEASE (420)

NONMALIGNANT RuSPLaATURY UISEASE (470-527)
ULCER UF STUMACH AXD DUOREANUM (540-541)

ALL DISEASLS OF GENETO=~URILIARY S¥STEM (590-5639)

ALL EXTERNAL CAUSES OF DoATH (800-993)
ACCIDEMTS (BOO0-962)

¥OTOH VEHICLE ACCIUENTS (810-83%5)

SURCIDES (964,97C=979)

UNKNOWN CAUSES (1IN ALL CARUSES CATEGORY ORLY)
* BIGNIFICANT AT 5% Level;

Table XIII 40

Duration of

Exposure: i~3
Latency: Total
Time Period: all
hge Group: All

»>TaNUARBIZED
cusFALITY KATEG

PRp——— = e

. 35% Coln o
ous E4P $HR LL 6L 81¢

206 209.62 98.3 89:3 112.6
% 34.3%  7%.7 49,5 111.0

3 3.07 27.6 Wl 2d8.4
0 1.95 o e - o
5 B.T76 371 18.5% 133.3
1 1-82 35.1 1.4 30&.9
i 0,87 11a.S 29 6362
2 1-.54 o= s ——— Rl
‘ 3 l.20  2338,% 49.3 698.8
4 3.62 110.5 30.1 W&
3 2.%2 id2.¥ 21.2 300.7

i4 13.00 307.7%7 S8.8 180.6
82 Hue2d 95.1 157 1ig.1
52 63.11 #8.2 793 126.0

b 96y 403.2 4%.6 189.7
3 2.20 131.6 2T.1 3a4.9
3 £.02 59,7 12.3 174.7

40 d9.82  135.% Yh.8 184.%
20 2177 Fl.3 560 142.0
6 F.64 6d.2 22.8 135.6

&

6.13 146.8 §7.3 278.6

=% STuNIFECANT AT 14 LEVEL
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PROJECT TITLE: wHITE MALES (TUTAL PLANTY)
PIPULATION SzLECTeb?! . LATE OF HIRE 1936~1948
EXFECTED NULudbaS BASED Oud 28 YEAK FUOLLUw-UP
NUMDERAT KRISK: 1394

PERSUN YEANSS 17174.7

CAUSE D¥ DEATH (1COA 7TH REV1S10s CDDE)

ALL CAUSES OF DEATH -

ALL MALIGNANT KEUPLASMS (140-205)

LARGE INTESTINE (153)

PAKCKEAS (157}

BRONCHUS, TRACHLA, AND LUNG (162-163)
PROSTATE (177)

K1DA&Y €1lEO)

BLAUJER AND OTHER URINARY DKGANS (181)
CENTHAL WERVOUS SYSTRM (19.)

ILL LYMPRATIC & HAEMATUPOIETIC TISSUZ (200-208)
DLABLTES MeLLITUS (260)

STRUNE (330-334)

ALL DISEASES OF CI<CULATORY SYSTEM (400-46)
CIRUNARY HLART DISHASE (420)

NONKALLIGNANT RESPIXATUFY DIScASE (470-5&1:
OLCen UF STCHACK AXD DUDUENUM (540=541)

ALL DISEASES OF GENITO-URInARY SYSTEN (590-639)
ALL EXTEXNAL CAUSSS UF DEATH (800-998)
ACCIDENTS (800-962)

MITUK VERI1CLE ACCLUENTS (810-835)

SUICLIDES (983,970-919)

UNKNOA CAUSES (1N ALL CAUSES CATEGOKY ONLY)

22

F O B N I - T -

. O e
L B R

. SIGMIPICAST AT 5% LoVEL; ** S1GHIFLICANY AT 1% LEVEL

149,24
24.66
2.2%
1.33
S.90
145
0.62
0477
0.93
2.57
2.12
10.13
53.47
45.93
6.50
1.62
3.51
19.22
1343
6.24
4.21

98,5
39ﬁ2?

44.5
75.3
L00.6

09.1 ‘

129.4
226.7
155.7
i88.4
138.2

97.7
108.9

46.2

61.8

$3.0
124.9
10640
128.2
142.5

42.4
51.3

75.5

T4.9
8G.n

9.8

1.6
17.1
80.0
60.4
5543
52.2




CAPROJLCT TITLE! wHITE MALES  (TOTAL PLAAT)
TRPIPULALIOY SLLECTED: DATe UF HIRE 19358+1948
EXPECTLD WUMERS BASED OX: 28 Yehr FOLLOW-UP
syvpck AT RISK: 190

PEFSUN YLARS: 12330.7

CAUSE OF DEATH (iCux 7TH ReVISION CODL)
ALL causeS OF LEATH.

T

182.47
ALL FALIUNANT NEUPLASMS (140-208) 29 33.6% 86.1 -67.8°

LAPGE INTESTIKE (153) - - 3 3al 96.5  19.9
PANCKEAS (157) 4 1.95 205.3  55.9
BRONCHUS, TPACHEA, AND LUNG (162<163) 6 S.41 3.8 23.4
PROSTATE (177) 4 2,28 115.4 418
. KIDAEY (180) 0 0.84 ==m  =ee
BLALDER AND OTHER URINARY URGANS (181) 1 1.13  88.4 2.2
CENTRAL AEKVOUS SYSTEM (193) 0 0.90  mww
ILL LYMPHATIC & MAEATUPULETLC, TISSUE (200-205)  ...2  3.27 61.1 7.4
DIASLTES “eLLITUS (260) ' 3 2.60 il5.5 23.¥
STRORE (330-334) 16 13.92 114.9  65.7 18646
ALL UISEASES OF CLKCULATURY SYSTEY (400~464) 112 56.70 129.2 106.3 155.6 ®
CJRONARY HEART DISEASE (420) 95 6Beds 132.8 112.4 169.7 **
NOWMALIGNAMT RLSFIkATURY DIScASE (470-527) 10 9,21 108.5 S2.2 9§
ULCEx UF STOMACH AXD DUQUENUM (540-541) 2 176 112.4  13.6 405.8
ALL DISEASES OF GENLITO-URINARY SYSTEN (590-639) 1 2.96  33.8 0.9 187.7
ALL EXTEANAL CAUSES OF DGATH (800-998) 14 14.54  96.3  52.6- 16l.6
ACCILENTS (B00-962) _ 11 10,01 199.8  54.9 196.5
MOTOK VEWICLE ACCIDEATS (B10-835) . 4.37  91.5  24.9 234.1
SUICIDES (¥63,970-579) 3 3.72  80.7  16.6 236.1
UNKNOWY CAUSZS (1 ALL CAUSES CATEGORY ONLY) 4

*  SIGHIFICANT AT 5t LeveL; ** SICHIFICANT AT 1% LEVEL




PROJECT TITLE: w4iTh AALES (TOTAL PLANT)
PIPVLATLIOY SelECTZus  UATE OF HIRE 193u~1548
EXPECTZD U DENRS oiSLU O 289 Yoid FOLLUW-UP

NUMeR AT KESK: 5479 Time Period:
. PEKSUN YRARS: 150460.1 : Age Group:
' STANDARUELE
AURTALITY
CAUSE OF .. ""H (ICUA TTH KEVISION CODE) 0ss ExP MR
ALL C&US 5 C: i ATH - 1314 1276.04 103.0
ALL HALIGuwa ™ & PLASNS (140-208) 198 216.46 91.5  79.2 105.1
LARGE INTESTINE (133) : '17 19.29  oB.l  Sl.2 141.8
PANCHEAS (157) - : 10 11.82  84.6 a0.7 155.%
BRONCHUS, TRACHEA, AND LUNG (162-163) 58 §7.20 1i0i.4 Fo.¥ 133.1
PROSTATE (177) ‘ 16 11.499  134.6 76.9 218.6¢
KiDutY (180, q 5.50  72.8  19.8 166.1
BLADDER AND UTHER URINAGY URGANS (181) L 5.54” 61.3  16.7 156.9
CENTRAL MERVUUS SYSTEN (193) 12 7.76 154.2 79.5 269.1
ILL LYMPHATIC & MAZVATUPUILTIC TISSU: (200-205) 18 23.13  77.8 4uel 123.0
DIASETES MELLLITUS (260) . 18 17.84 100.9 S9.7 159.4
STRUKE (320-334) 817 82.11 06,0 B5.0 130.7
ALL DISEASzS OF CLNCULATURY SYSTEM (400~468) 572 540.60 105.8 97.3 114.9
CORUNARY HEAKT DISzASE (420) 453  407.4c 11le2 101.2 121.9 *
NONRALLONANT HESrIxATORY DIScAsE (470-~527) 5§ 59407 ¥yi.l 70.0 2121.3
ULCuk OF SWUMACH AXD DUODDERYM (540-541) 19 13.94 145.7 8l.08 227.7
ALL UISEASES OF GENITO-URIKARY SYSTEs (590-639) 23 26.95 BS.4 S4.0 128,2
ALL EXTERNAL CAUSES OF DniTH (u00-99B) 196 170.40 115.0 99.5 132.3
ACCIUENTS (800-902) 124 124.57 39.5 82.8 118.8
¥OT0k VEHICLE ACCLUENTS {810-83%) . 59 56092 103.7 7u6.9 13347
SUICLUZS (9643,970~979) , 44 36413 121.8 Bd.b 163.6
UNKHOeN CAUSES (IN ALL CAUSES CATEGORY OHLY) 48

*  SIGNIFICANT AT S% LEVLL; ** SIGHNIFICANT AT 13 LEVEL



PHOJECT TITLE:  Wi1TE FEs
PUPULATIUN SzLuCiys

"AGE DISTRIBUTIUNS

L - - -

AGE CKOUP AGE AT HIRE
<25 1529
£5-29 501
30-34 | 408
35-39 301
40-44 - ~178
" a5-49 114
50-54 58
55-59 21
60-64 9 9 -
65-69 1 : 51
70-74 . 0 0 20 -
75+ 0 0 £4
TOT AL 3120 3120 2%

- A T T W W 4O W T . W D T € A W . T WD D S WD T VI T S M S S Y S W S M T " s Vs . T U WD W AU S > - e S T N W - . W W . " O - o S -

AVLRAGE AGE 2841 4de1 : 57.3
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| TABLE XVIII

Duration of

PRCJACT TiTlez wewizTe TEMALES (TUTAL FLAAT) Exposure: <1
PIPULATION SeLECaii:  UATE OfF HIRE 1ysu-1538 Latency: Total.
SAP-UTID NUvsENS a5zl BN: 23 VoA FULLUs=-UP Tine Period: All
SU¥zcR AT rises 3120 .

PIESIN yziaSs 57045.2 : Age Group: All

SiaLUaRLEZEY

~URTALITY KATIQ v o

T 955 Cole -

Cause UF DoATH (dCuk Tid PEYiISIDN COLE) css E4P ST LL UL Sis ¢

ALL CaUScs oF peale - 179 245045 15.9 5. 87,9 == :

2LL PaoYwNaNT ARGPLAS «S (140-205) 33 e8.44  28.2 331 &7.§ =e
LAFGE A0T:oTins (153 3 6,71 447 Yol 130.7

PAaNCrzAS (157) A 3 2.3n 42,1 1.1 733.8
BROLOHUS, TPACm=i, =D LUt {(122~163} 5 $.9¢  LuY.9 35.4 254.3
CAnCL? OF Tt sdeasT (170} ‘ 4 16053 24,1  t.& ©l.5 *® "
KiDxz¥ {150} 3 8.0 - —— —
BLALLER A%u UThie u¥iN&YY URwANS (183) 2 0.65 J95.6  35.5 1007.2
LEGRzvia a7 2iurzell (2045 z 2.3c 53,9  10.2 302.8
ILL LY™PneTIC e mieATUPGILTIC T7SSus (200-205 g 5.355  14%.1  73.0 301.8
DlASLTES =2LLiTLS (290) 4 6.1+ 5.3  17.8 187.%
STRUAL (230-334) ‘ 25 20,30 94.2 54, }151.8
ALL LISEZSES Ur C1xCLLATUMY SYSTz® (400-469) 62 Tledd 6.7 $0.5 11l.2
C3RuLMAPY m2isT U1S2E5t (4203 ] 44,3 Gle4  57.y 113.7
WIN¥ALISAALT PoSrizal0-Y DiScaSE (&70~327) G 8. % $9.0 4207 154.8
EuBhESZ®A (5.7) 1 0.9y 11Z.€ s 022.1
BLL DISEaSzS Or Lzsliu-TUrINRRY S¥STEM (S90-539; 4 5.91 877 18e% 173.2
BLb 28TZmhal Codlod UF DzaTH (d400-w98) 17 IH. 24 Y363 $4.3 149.4
ALC1H25TS L8ul=-9223 b4 11.34 Te .0 38,9 144.2
«UTLe YENICLE ACCILEMTS (#10-835) ‘ 2 6-20  47.9 Y.y 140.1
SUICIE=S (983, 915-379) & 4.9% 120.3 84,1 202.1
UsKhimn C2US=S (14 2LL CaYots CALEGOHY Uuly) 17

° SLUNLITRCAAT AT w2 Level, "7 SIGMIFLICANT KT 16 LEVEL
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R TABLE XIX

Duration of

PROJS2CT TEYL2: 21Tt FERALES  {TOTAL PFLANT) Exposures 1-3
PifLoaTlud SaleCizud ©Rle OF Hldi 193s-ly48 Latency: Total
igzzgg;fz:\ﬁ;:;::s v;a;!{egg: M Yids PULLUR-UP Time Period: All
PEFSun ¥rars: 16630.4 Age Group: - AL
V s':n‘uxxuxiﬁf; ‘
muxfaALiTY RATEQG

T 5% Cofo -
CAUSE OF Dr#TH (iCLx 7T REVISION COLY) osS E4B ¥k Ll ¥L Si8 .
ALL CAUSES OF LEATH © T Ts6 S8.94 5.0 71.7 123.5 |
ALL FALILYANT RELPLESHS (140-208) 17 17.4%  97.4  £6.6 155.9
LAPGE 19T=STIME (1533 B 2 1.6 681.6 leo  342.0 Q
PEACRIES (157) i 050 1739 e $93.7
BRCLCHUS, TRACHLA, 23 LG (loZ-ln3, 2 115 174e4 211 629.7
CadCE® Or 1% pPzisT (1702 ‘ 5 4034 115.2  37.3 '259.1
EFISRRY (138 9 Bodd  w== ——- e
ELBwule 25U oInbx JMIKAPY UPLALS uax; ¢ Ga13 oo ——— s
LeBre=ls A%0 BLI< z~if (204 0 D.52 ——— —— ——
Tl L¥ernatiC & AarvaTOPJILTIC TASSUZ {200-208) 1 l.4% 9.0 1.7 3831
DLA=eTES 22l ITUS (2603 . 5 la4s «£80.2  Tn.3  T16.S
STFLKE {330=-334} 2 4.54  43.7 5.3 157.6
SLL DI5Zases OF CL=tULaTusy S¥sTey («00=468) 11 16.23 7.4 33.¥ 121.2
COFUMA#Y HiirT DISLE3E (S26) 7 Y70 Vr.2 29l 14,8
HUS=ALICnanT Ro5ri=83unY Dircasy («70-527) £} 2.04  4448.5 Tuel 571.4
EuPH3S-“L (5T g 0.21 ——— - -
RLL WISEASzS OF wnu]lTO-UrldAxY SYSTEx ($»0-£39) i 1.6% 0l.5 l-:0 341.8
ALl 22TEx<aL CAUSES OF DLATY (203-v0d; £ S0 Piel 32.1 231.3
ACCIVESRTS (3L0=922) 3 3.24  w2.5  1v.i 27¢.4
*370k VEnlCle ACTIWzbTS (E1D-435) ’ 2 1.7 11%.2  13.» 412.8¢
SSICIVLS (955,970~v73) 2 1041 IeZ2e1 17.2 513.0
HhthOet CaLSES (13 2LL CAUSLY CATEGCDRY OLY) i

& SACHIFICANT AT 5% Level, =® LGIGLIFLCANT AT 1s¢ LEVEL




i

P2OJECT TIThz: aHITZ FEMALES (TOT2L PLART)

#UTud VEBICL: ACCLUEHTS (815-835)

.

PUPOLATIU: S:=LECTEL: OATE Or Bixt 1933<1948
EXPeCTLD %Lw3buS JASED Us: 23 YEiK FULLUaSUP
GUvptR AT RIBA: 593

CeBStd YeAxS: 7443.5

CAUSE UF Doalh {(ACus TTE R:VISIOa COOL) 0ss
ALL CARSzS UF LEATH IR

[ "
-

ILL PALIGXAAT =ELPLAS<S (140-205)

LARGZ ANTESTANE (153)

PANCREAS (1573 . _

BROACEUS, TPACMEA, AND LUNG (162-153)

CANC=R Or 1H:z SveiysT (176

X1DLeY (1%6)

BLBuUER AU UTHze LiINARy UBGANS (lEl)
Le¥acmia 2% Anzusexia (204)

ILL LY#PEATIC & hAL™ATUPOLETIC TISSY: . ¢200-205)
DEALLTZS «=iLITUs (200)

STPURE (33(~334)

ALL »1St23eS ©F CLrCULATUEY SYSTew (4uu-468)
CURUMAY HeanT PISzASE (420)

NUYHALEGLAAT EzSPI¥LTuxY LISEASE (370-527)
ExfFixScoa (5£7)

ALl UISEASES OF CEu1TU-UxILAMY S¥SIEx (SY0-639)
ALL EXTERS:L CAUSES UF DoaTH (v00-99¢)
SCRUERTS (BGO-Y02)

SUICIDZS (vy23,%70~-9Tv)

O N W WO O N RN NN S 2O NN e

UxKKUK CRLS:S (13 ALL CAUsL> CATELURY OnlY)

* SRCaYt 1CASRT AT 5% LEVEL; ** SICHAFLICAGT AT le aEVEL

[ 944
32;53
P53
0.94
0.33
¢.6C
2.31
0.12
0.10
0.33
0.77
¢.38
J.0a
0.3V
6.37
1.%¢
0.11
J.80
2439
1.5
J.82
.85

Su

Ya.4 -

115.4
105.9
30%.3

335.8

s647

235.8
456.9
431.3
bbal
71.%
$3.2

L85

125.4
i¥2.2

244.C

-
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PROJLCT 13TLe:  MATE FEMRLES (T10TAL PLANTY
PSPULATIL. S:LleClous MATE OF rint 1ysd~1948°
EXFelTED Bw-ofnd Sa52D ul: 48 Yrik FOLLOM-UP
SURELR AY kIS« T 23e

PEESUK TERKS: 3IsT2.3

CAUSE OF Szl (ICua 7TH R:ViS105 COJE;

ALL CRuSzS OF DEATH . -
ALL FALIGRANE MEUPLASES (140-295)

LARGE ISTESTIn: (153)
PLANCRE2AS (157)
BRAGACHES, TEACHEAR, 23D LUBS (182-163)

CANCER Qe Tic =xzaAST (170)

K1DacY (1%6)

BiaDUkA A% LTiEx URINAN UPUASS (131)

LEYRE=LA 2ad acilezvia 2204%

ILL LY2P=ATIC & IACMATOPUILTIC TISSLr (200-20%)
DiAbeTeS =L ITHS (200)

STFuRE (330-323¢)

ALL LISEASES Of CLxCuLATURY SYSTc¥ (430-46%)
CURILARY Mo 2xT DISeASE (42V)

RINMALLIGAZRT scSF1AT3xY¥ DiS=asE (47C-527)
nfmiSens (52T

ALL DISE2SES Or LELITU-UzIaixY SYSTE2 (590-639)
ALL EXTERTAL CaUS:S UF Dalx (300-99%4)
ACCLLEATS (%00-962)

#3TUs ¥ERICL: ACCILZRTS (H19-335) -
SHICIBES (»%3,570-979)

UAXhUax C2US=S (1% 2LL CaUdEs> CATECOXY ULLY)

é
0
0
Y
1
1
0
)
1
2
3
12
9
i
1
D
3
2
Z
1
2

*  SAICHIrICRAT AT 5% LEVel; *f SICUNIFICANT AT l¢ LEVEL

3

9.3

K.50
G.93
0.37
0.53
2.%0
0.15
g.1u
0.27
Q.70
Be25
2.90

10.063
745
Q.39
2.1»
G.51
1.5
1.33%
0.52
0.40

412.9
120.%8
100.9
3751
133.6
arle2
Bhey

248.7

Seed
55.4

Py
17.1
Y.y
23.1

‘b‘ B

19571
Soe.TT
31:§.§ ]
506-2
6963
1396.6
1381.4



2y

PrOJeCY TITLES w¥iTe FumALES  (TOTAL PLANT)
PuFulalTlus SzlECTaiiz  wATE UF dIdZ 1935-194d
EAPLCTLY MUIExS EAS:D Ua: <8 Yoid FULLU—UP

Edklped AT =I>X2 L3120

PEPSOS YLARSS s496d.9

CAUSe UF Dralm (1C@A TIM REVISION CODE) ﬁ\‘m‘ 0ss ”“51
BLL CRUSLS OF UEATH T 2v6 35693
ALL 2ALIGHZFT 3EUPLRSHS (140-205) T o1 104.92
LaFGE INIESTINE (153) — 5 10.28
PLECKEAS {157) ' 3 3.53
aR0rCHUS, TRACHEL, ALl LUMS (102-183) 9 6.9
CASCRE OF 14z oPzaAST (179 V 1z B.2%
K1CaEY (130) ' 1 1w
LAUDER AND UTabx SKINARY UPGsS (1H1) 2 1.93
LEUREMIA AxD ALEUCzla (204) 4 3.61
JLL LYWPHATIC & na=~ATuPulaTIC TLISSU: (260-205) 13 8.58
DlaseTeS x:LilTUS (200) 12 9.2
STSURE (330-334) 41 39.37
ALL DISLASES Ur CIACULATUZY SYSTe™ (403-468) ¥3  108.54
CUFuUMARY MR3XT DL3-A3E (420) 59 tH. 4]
NUSEALICYALT 2eSel<ATuxY LISz53 (370-527) 16 12.20
ExPHySZUA (541 2 1.30
ALL UISEASES OF G=XITO-UxluaaY SYSTER (S5¥0-639) 5 3.95
ALL EXTERNAL CAUMES UF OJeATH (500-998) 28 21.20
ACCIDENTS (800-902) ) 17 17.53
“UTur ¥EHICLE ACCEUELTS (313-935) R 9.35
SIICIDLS (963,970-979) . 9 7. 45
OAYLOxs CALS:S (I ALL CaUszZs CATZLNxyY OALY) 41

*  SICHIFLC2AT AT 9% Lefely v SIGCHIFICANT AT 1s LEWEL





