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SUMMARY 

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

;.. total of 5879 white males, ..1.120 white 
females, hired in 1938-48, characteyized by 
duration of employment and department expo~ure, 
were followed through 1976 to identify those who 
died and the specific causes of death. There 
were 1314 male deaths, 296 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 selectee departments end duration of employment. 

Observations on external causes of death, 
accidents! motor vehicle accidents and suicides, 
identified elevated standard mortality ratics 
£ollowinq the 15 year period of followup, 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 cardiovascular system and coronary heart 
disease. 

The standard mortality ratios for selected 
deaths due to all external c~~ses, accidents,- motor vehicle and suicides were occasionally 
e::'tavated in certain departnlents. 
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RAYON STUDY - Dr • MAncuso 
CONTRACT NO. 210-76-0186 
University of Pittsburgh 

INTRODUCTION 

It is recognized in any industrial epidemiological study 


directed at the determination of the pres6nC£_or absence 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 to~al plant employee d~ath rate for cancer.,,' 
The use therefore of death 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 

expectancy and a much 10\V'er deeth r.:::.te for causes of deat!':., 

for cancer and heart disease, than the general pop'ulation, 

who consist of the sick, the disabled, and the institutionalized. 
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If the death rates for the total plant.approximAte~ll. 

death rates of the general population for a specific CaUSI!LQ,f 

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 Study 

The objective of the present study is a fundamental one 

applied to cardiovascular disease: -To ,encourage the studies of 

the biochemical causation of cardiovascular diseas~ in which 

carbon disulphide constitutes the model from which various 

experimental studies can be conducted. 

There have been several epidemiological studies on the 

vi'scose rayon workers identifyir. J a high risk for coronary 

heart disease and repo£ts of excess risk due to cerebrovascular
'" . 

accidents. 


The primary epidemiological purpose ~f the study was 


directed to the following questions. --_.­

1. Is there an increase mortality risk for cardiovascular 

disease among workers employed in the viscose rayon industry? 
-- .. -. 

2. Is there an increase mortality risk for coronary 

heart disease among workers employed in the viscose rayon industry? 

3. Is t..ltere 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 resultin9 in admi••ibn 

mental institutions. The prasent study' attempts to iden't!fY 

clues to the effects of such abnormal behavior bytncluding 

observations on accidents, motor vehicle accidents and lI1.1ieidell. 

Method of Study• 

The total plant employees, the total cohort of all those 

who entered employment in the viscose rayon company all new 

employees 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 plant just started 

oper~tlons to 1948, representing the cutoff period of the cohor~. 

It is known that some operational and process changes occurred 

around 1945, although the details are not available. Consequently, 

the use of the 1938-48 combined cohort death rates may n,:)t 

reflect the risk for certain occupational groups hired in 

specific time periods. 

In the Department analyses, the assignment of duration of 

employment in that Department begins when the worker enters that 

department even. though the worker rn~y have been previously 

employed in another Department. It is important to remember 

this where evaluating observations in the iuration 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. 

• 



It must be recognized that certain occupational 

of workers could have been hired in one' time period and not 

in another, and further that more of a certain occupational 

type may have been in one category of duration of employment, 

with relatively few in the longer periods of employment and 

for certain other occupational groups, the converse ~ould be 

true, with corresponding. effects on the'~~ios 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 dea'ch 

claims and subsequently the death certificates were obtained. 

All death certificates were recoded bY,an experienced 

Nosologist according to the Seventh Revision of the International 

Statistical Classification of causes of death to overcome the 

differences in t~p. 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. 

'Ii;;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 GrC[l,duate School of the University of Pittsburgh. 

The ~ause of death Selected for analyses and the corresponding 

international code (7th revision) causes of death were as follows: 

All Malignant Neoplasms (140-205) 
Large intestine (153) 
Pancreas (157) 
Br9nchus, 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 Circulatory System (400-468)

Coronary Heart Disaa~e (420) 

Nonmalignant Respiratory Disease (470-527) 

Ulcer of Stomach 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 (810-835) 

Suicides (963, 970-979) 


The gradients of employment exposure used were less than 

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

• 




· FINDINGS 

Table I represents for white males,.Fh' f~ndi~s 

for 	the 28 year followup, for cardiovascular c;Us_ale~ (4.0"...~6J)i 

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 

~l 5879 759 

1-3 2275 206 

4-9 1394 147 

10+ 790 202 

Cardiovascular Disease (400-468) 

The 	observed, expected, and standard mortality 

-:... 	 ratios of deaths due tb cardioyascular disease, by duxation 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 st~tistically 

significant at the 5% level. 

Coronary Heart Disease (420) 

For death due to coronary he~rt disease, the SMRs by 

duration of employment from 1-3 years, followed a more marked 

pxogressive rise 98.2, 108.9 and 138.8. The SMR 138.2 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 acc!uent) for . 
those employed 1938-48" an elevated SMR above lOGi"oocurr;ed .tor 

each duration of emplo~'1tlent from 1-3 years. A proqr4lllllsiverii'8tt 

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 

hi9her than the SMR f~r coronary heart dfsaase for the 4-9 year 

duration of employment 138 vs. 108.9 and the SMR for 1-3 years 

, duration for stroke was hi9her 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 Emel0:l!!!ent Risk All Causes 


<l. 1395 305 

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 l~ss 

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

Coronary neart Disease (420) 

The hiqhest SMR 126.4 occurred for those li:.mployed 4-9 

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

was 115.7 • 

. '" .. ' .. -"'....... ........ _.- ._ .. _ .. - .....
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Stroke (330-334) 

There were two ma~kedly elevated SMRs. 

1-3 years, and for those employed 10 years or more, 

164.8 and 216.6~ respectively. These SMRs are markeely 

than the 'SMRs for coronary heart disease for the sa",. periods 

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

Dept. B 
(Spinning & Twisting) 

The number of employees at risk a~d the number of deaths 

from all causes by duration of employment was as follows: 

Duration of Nu.mber at Total Deaths 
Em2lo~ent Risk All Causes 

<l 3016 300 

1-3 1012 83 

4-9 526 
I> 

47 
10+ 239 48 

Cardiovascular Disease (400-468) 

For those employed 1938-48 there was a gradual rise in 

SMRs above 100 with duration 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 dura~ion 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 elevatt:ed SMRs in the first 3 categoriell 

of employment SMR 111.2, 153., 136.9. 

Dept. X 
(Maintenance, Mechanics) 

Duration of Number at Total Deaths 
Em2lo~ent Risk All Causell 

<l. 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 employed 

10 years or more, which is statistically significant at the 1% 

level. 

Coronary Heart Disease (420) 

A markedly elevat.ieo Sl-1R 169.3 occurred among th"')se enployed
:" .. ~. 

10 years or more which was statistically significant at the l' 

level. 

Stroke (330-334) 
...-­

The total SMR for all'categories of employm~nt was elevated 

120!,2. The higher SHRs occurred among those employ~d less than 

1 year SMR 123 and those employed 4-9 years SMR le9.2. 

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, 970­

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

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



employment is oited on page G. 

All External Causes of Death (800-998) 

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

and 4-9 years, 110.1, 135.5, 124.9. 

aooidents (800-962) 

There was a slight elevation of S,"1R above 100 for duration 

of employment 4-9 years and 10 years or more, lOB and 109.8, 

respeotively. 

Motor Vehiole Acoidents (810-835) 

An elevated SliR 128.2 ocourred for those employed 4-9 years. 

Suioides (963, 970-979) 

The SMR for the combined categories of employment was . 

elevated 121.8. The highest SMRs occurred fer ~hose employed" 

1-3 and 4-9 years, l4~.8 and 142.5, reFpectively • .., 

Dept. A 
(Viscose, Aging) 

The number of employees at risk and the number of deaths 

of all oauses are oited on· page 7. 

All External Causes of Death (800-99~) 

For the oombined duration of employment for those employed 

during 1938-1948, the SBR 149.2 was CStatistically signifioant at 

the 1% levell All suoceeding categories of duration of employnlerit 

were elevated from less than 1 year SUR .151 statistically 

significant at the 5% level, SMRs l34.li l74i and 132.9 for 

those employed 10 years or more. 



Accidents (800-962) 

For the total combined employment ~ate9'ory, 3theSMafor 

this cause of death wa~ 141.1 i the SMR for tho·seemPloyedl••• 

than 1 year was 153.9. Both were statistically significant 

the 5\ level. The highest SMR 163.5 occurred amonq those 

employed 4-9 years. 

Motor Vehicles (810-835) 

For 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 SIG 

188.3 occurred among those employed 4-9 years. 
Suicides (963,970-979) 

There is an elevated SMR 144.4 for the combined employment 

category and SMR 146.4 for those employed less than 1 year. The 

s~rr,s for the remaining categories of emplo~~ent were 121.1,' 122.4, 

256.5. 
Dept. B 

(Spinning & Twisting) 

The number of workers at risk and the total number of deaths 

by duration of employment are cited on page 8. 

All External Causes (800-998) 

For the combined duration of employment during 1938-48 
-

there is an elevated SMR 122.3. The highest s~m 168.4 occurred 

among those employed 1-3 years, which was statistically significant 

at.the 5% level. 

Accidents (800-962) 

T~e SMR for the combined employment categories was 100.2. 

• 



Motor Vehicle Accident '(810-835) 

The S~lR for the combined employment cate<;Jory wa.l.ot~ 9 

and the hi<;Jhest SMR 160.6 

or more. 

Suicide (963, 970-979) 

There is an elevated Sl~ 130.4 for the combined categories 

of employment. The hi<;Jhest SMR. occurred amon<;J those ewployed 

1-3 years 204.7 and amon<;J 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 accordin<;J to duration ,of employment is shown 

on page 9. 

All External Causes (SOO-998) 

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 • 

......-L 




Femal•• 

Tables III, IV, represent for white females 

the employees hired among 1938-48 by category 

employment. The number of employee. at ri~k and the, 

death. for all causes, by duration of employment was 

Duration of Number at Total Deaths 
EmElo::t!!!ent Risk All Causes 

<1 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 categories was under 100 at 85.6. The SMRs 

from 1-3 years and longer, showed a progressive rise 67.B, 77.'; 

and 112.9 for those employed 10 years or more •. ~ 

£oronary Heart Disease (420) 

The SMRs followed the same pattern as noted for card~o-

vascular disease. However, the SMRs were 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, the higher SMR for those 

employed 10 ,years or more follows the same pattern observed 

among the males!_ 

Stroke (330-334) 

~'or the combined employment category, the Sl1R was 87.5 and 

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



Dept. B 
(Spinning & Twisting),.\> 

The total number at risk and the total 

due to all causes, by each category of employment, were 

follows: 

Duration of 
EmElOIment 

Number at 
Risk 

Total Deaths 
All Causes 

"1 
1-3 

4-9 

10+ 

397 

95 
2 
1 

22 
12 

1 
0 

Cardiovascular Disease (400-468) 

Table III, the St-1R 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 of 
~ 

emplo}~ent· 

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 S~IR for coronary heart disease 89 VB. 

52.6 •.. 
------.. Dep+-~ 

(Yarn Opr., Twisting) 
The total nUliwer employees at risk and number of total deaths, 

by duration of employment was as follows: 



Duration of Number at 
Emel0:i!!!ent R.iis.Jt 

.u. 818 
1-3 282 
4-9 128 
10+ 86 11 

Cardiovascular Diseases (400-4Q!l 

Table II! shows SMR 79.1 fer combined duration of employment.· 

was less than the SMR for the total plant 85.6. In De~t. C, the 

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

and 10 years or more 112.7. 

Coronary Heart Disease (420) 

The SMR for the combined category of duration 

of employment 78.3 was less than the total plant 86.3. The SMR 

for Dept. C for those employed less than 1 year was less compared 

to the total plant (57~3 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) 

TheSMR for all durations of employment combined 

103.2 was much higher than·the SMRs for coronary heart disease 

78.3. This was also true for those employed 1 year or less 86.3 

vs. 57.3. Par s+-roke, although th~ number of 

deaths were small, the SMRs were high for those employed 1-3 

177.7 and 4-9 years 128.8. 
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nePt:~ 
(StoreroOm " 

The number of employees at 

deaths due to all causes aC,cording to period/of ,\1,;ra:t:1.8 

employment was as folloWSl 

Ouration of 
EmEloyment 

Number of 
Risk 

Total Qea't;hs 
All C&uaes 

;(1 128 27 

1-3 34 8 

4-9 6 2 

10+ 1 0 

Table III, show that for the ~ombined duration of employ­

ment, the SMRs for all cardiovascular disease 77.6 and coronary 

hear't disease 75.9 which were below the SMRa for the entire plant. 

However, for stroke the SMR 109.2 is higher than the S~~ 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 ~uch 

higher thar. for coronary heart disease 65.3 I in which the same 

number of deaths (6) were observpd • 

. nett. T· 
(Texti e Coning) 

The total number at risk, and the total number of all 

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

Duration of Number at Total Deaths 
Emel0:i!!!ent Risk All Causes 

£1 1844 99 

1-3 599 26 

4-9 253 13 

10+ 103 12 



Cardiovascular Disease (400-468) 

For the combined dUlation of 

higher in Dept. '1', (83.1), than in Dept. f.\ (77.6), 

(79.1) and Dept. B, (73.9). For coronary heart disease 

was a higher SMR 90.4 in Dept. '1' compared to Dept. H, 

Dept. C, (7B.3), Dept. B (S~.6.). For stroke the S,"!R 71.9 

in Dept. '1' was less than the other depart:mlm.ts. The highe-:at 

SMR 137.7 occurred for coronary heart disease among those 

employed· 10 years or more. 

Dept.Y(W 
(Warping/Weavin~) 

The number of employees at risk, the total n~~er of deaths 

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

Df.1ration of Number Total Deaths 
EmElo~eni.: at Risk All Causes 

<1 ' .. . 386 41 

.1-3 157 8 

4-9 72 9 

10+ 33 7 

Cardiovascular Disease (400-468) 

Table IV, shows the highest SMR 131 for the combined 

duration of employment, compared to Dept. B (73.9), Dept. C. 

(79.1), Dept.M (77.6), and Dept. T (83.1) and for the total 

plant (85.6). Within Dept. V/v, the highest SHRs 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 durat:on of employment 

146 was markedly hight:r than the corresponding St1Rs 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 

due to coronary heart disease in SMRsfpr 

than 1 year 99.9 to su~ceedini periods of 

SMR 201.6 for those employed 10 years or more. 

stroke (330-334) 

The SMR for the combined duration o~ 

was 170, which is approximately lOOt higherehan th~ 
II 

the total plant, and considerably higher than the SMa for each 

the other Depts. (B), (e), (M), ('1'). Within the Dept. V/W, the' 

excess was concentrated among those employed less than 1 year 

246.2 (Workers ..::.ould have been employed in other departments 

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 SMa 

was 102.9 with a definite ~ise according to the specific periods 

of employment 93.3, 99.1, 125.4 and 193.6 for those employed 10 

ye""rs or more. 

Accidents {800-962) 

Tables V, VI, the highest SMRs occurred for those er.lj?loyed 

4-9 years and 10 years or more 192.2 and 191.2. 

• 




Motor Vehicle Accidents (810-835)· 

There is a consistent rise 

category of daration of employment 47.9, 114.:, 244{ 

su1,ides (963, 970-979) 

The SMR was elevated for the combined 

category 120.8, and for those employed less than 1 year 120.3 

and for the period 1-3 years 142.1. 

Dept. B 
(Spinning & Twisting) 

The distribution of number of employe2s at rjsk and number 

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

Table V. shows SMRs for all external causes, ~ccidents, 

motor vehicle accidents and suicides. 
L-

The SMR for accidents for the combined duration of employ­

ment was 181.5 which was higher than the SMR of any other 

department for that causa of death. fOL accidents the elevated 

SMR occurred for those employed 1-3 years,422.S. Motor vehicle 

accidents was the principal cause for the elevated rates. For 

the combined duration of employment the SMR was 2Sl and for 

those employ~d 1-3 years SMR was 782. There were no deaths 

due to suicides within the 22 total deaths fro~ all causes. 

Dept. C 
(Yarn Opr., Twisting) 

Fer population at risk and total numbeL 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 Sr.IJ.R 96.1 



for the total plant. Within Dept, C the 

a~aths occurrea with those employee lest 

155.5. These accidellts in aadition t.o tUOtor 

C lAtributed to the exce.s. 

Dept·11 . 
(Storeroom , ~h~ppinq) 

There were nc observed deaths from external cauaes_ . 

'OeEt. or 
(Textile Coninq) 

For the population at risk, ana the total number of aeath. 

due to all causes, by duratjon of employment see paqe 

For accidents the elevated SMRs occurred for 

those employed 10 years or more, SMR 456.6 and for faotor vehicle 

accidents the SMR was 910.8 which was statistical.1y significant 
t· 

at the 5% level. Suicides showed an elevated rate for those 

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

more SI·1R 579.5 (1 death). 
Dept. V/W 

(Warping/Weaving) 

There were markedly higher SMRs for each 

category, compared to the total plant SMRs for all external 

cause~, accidents, mot~r ve:hicles, and suicides, for the combined 

c.uration of employment and for en.ployment less than 1 year. 

The SMR for aJ.1 external causes of death :or those employed 

less than 1 year -- 325.4 was statistically significant at the 

5\ level. Th~ corresponding SMRs for this period of employment 

http:statistical.1y


of Jess. than 1 year was for accidents (t~un ,d,t.bi 

accid..:nts (269.3) and for suicides (501.9) which wa. 
statistically significant at the 5\ level. 

'.l' 

..-­
--. 



Followup for 22 and 15~••r 
Time Periods for White Male. 

, . (Tables VII, IX) 
The excess for cardiovascular disease (400-468) and for 

coronary haart disease (420) as demonstrated in' the ~bserv.t.ion. 

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 eoted for Dept. X in the 22 year followup. 

In the 15 year period followup, elevated SMRs occurred 

for the tC!..::ll plant employees and for employees of Dept. B. 

Period of Followup and SMRs 
Employed 10 years or more 

Total Plant 

Cardiovascular 

Coronary 

~-=-
129.2* 

138.8* 

22 yr.• 

121.3 

134.7* 

15 Ir. 

131.3 

155.4 

DeEt. B 

Cardiovascular 

Coronary 

187** 

216.2** 

200.8* 

227.7** '" 

186.5 

252.5 

DeEt. X 

Cardiovascular 

Coronary 

155.5** 

169.3** 

135.3 

140.1 

92.1 

102.0 

Stroke 
SMRs Combined Duration of Employment 

Total Plant 1..06 105.6 86.5 

Dept. A' 106.6 99.3 78.5 

Dept. B 118. "/ 162.9* 106.5 

Dept. X 120.2 93 88.2 

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



In. the comparisons 

of death, there was an apparent shift, an increl.lseln 

when the period of fo11owup was shortened 

years as follows. 

Period of Fo11owup 
S!-lRs for Cc~ir..ed Duration of E:nployment 

(Tables VII, X) 

In the 15 year period of observations, the SMRs for 

suicides were the same for Dept. A. (149.9), Dept. B (148.1) 

and Dept. X (148.9). 

Total Plant 28 ~ear 22 year 15 :tear 
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 

DeEt. A 
External causes 149.22** 150.7** 164.2** 

Accidents 141.1 138.3 149.5 

Motor Vehicle 
Accidents 163.3* 150 179.5 

Suicides 144.4 141.6 149.9 

DeEt. B 

External causes 122.3 126.3* 146.8** 

Accidents 100.2 105 115.8 

Motor Vehicle 
Accidents 108.9 115.3 133.4 

Suicides 130.4 122.4 148.1 

Dep1;:.~ 

External causes 92.1 88.6 94.5 
Accidents 77.8 75.9 72.4 
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 
Followup - 28 years 

Tables XI-XVI, provide a r.road overview for 

the person years at ri,sk by age group, the deaths ObIUI!r¥et!l.~d., 

exper..ted for all ages and the standa"'d mortality ratios for each 

of the causes of death studied, by duration of exposure. 

The discussion of the findings of the Ftandard mortality 

ratios for cardiovascular disease and ~or external causes of 

death, for the total plant and by respective departm~nts has 

already been presented. 

These tables provide an overview description of other 

specific causes of death and the direction of the ~tandard 

mortality ratios. 

Malignancies 

For all malignancies for the total combined employment·the.­
SMR was 91.5. Within this category of all malignancies. cancer 

of CNS (193) was elevated SMR 154.2; cancer of the prostate 

134.6. Cancer of the respiratory system (162-63) s~m 101.4. 

When considered by duration of employment an excess for the 

cancer of CNS (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. 

The e~cess for cancer of th~ ~~ostate o~curred among those 

employed less than 1 year, SMR 157.6, and fer those employed 10 

years or more, SMR 175.4. 

The SMF for cancer of the lung, was elevated for those 

employed less than 1 year SMR 124, however in succeeding periods 

of duration of employment, the SMRs dropped, 1-3 years(S7.l), 

4-6 years nOO),lO years or more(63.8). 



Cancer of the pancreas was elevated only 

10 years or more SMR 20.5.3, whereas the SMR for 

lung for this duration category was 63.S. 

Specific Causes of Death 

For the total combined employment cate90~y, the SHR for 

death due to ulcer of stomach and duodenum was elevated Sfm 145.7. 

The excess occurred among those employed less than 1 year. SMR 

~76.5), 1-3 years ~3l.6), for 10 years or more a12.4) • 

..::. 



Total Cohort 1938-48 
.!'Ollowup 

Tables XVII-XXII provide for the females the 

the cohort and the broad overview for specific 

for all ages by duration of employment. 

Malignancies 

For all malignancies, for the combined employment, the 

was 64.4. Within this category of all malignancies, cancer of 

the respiratory system had an elevated SMR 129.2 (In contrast,tbe 

males had an SMR of 101.4); cancer of the bladder' and other 

urinary organs had an SMR 194.1; lymphatic and hematopoietic 

system SMR 151.5. 

The SMR for cancer of the respiratory system w,us elevated 

among those employed 1-3 years SMR 174.4; among thos,e employed 

4-9 years SMR 335.8. 
Lo 

The SMR for cancer of the bladder occurred among 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 employment the SMR showed 

a deficit, S1'1R 47.5. However there was an elevated Sr.fR 115.2 for 

those"emp1oyed 1-3 years and SMR 86.1 for those employed A-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 of em~J1oyment SMR 185.4. 



The SMR for deaths due to diabetes for the comb1ne4 

ment period was elevat~d, Sl1R 129.6. The contributton ot. 
excess occurred anong those employed 1-3 years SMR 280; AmOAt 

those employed 4-9 years SMR 231.::J and for those employed 10 

years or more SMR 236.2. 

.---­

~ .. ---­



8>employees (white mnlas) 
,.,.period 

<1 1-3 1\-9 10·:·'fOtAL 
,Qbs' ~4,xp SMl\ obs exp _ sr-m • obs exp SMR , obs cxp S:":Robs exp SMR 

82 86.2 95.1316 304.2 103.9 50 4!:'.9 86.7 129.:5,72 540.6 105. loaoJ 112 

62 63.1 98.2 50 45.9 108. 95 68.4 138.
III 

246 229.9 101453 407.4 11l. 

B7 82.1 106 

196 

153 

33 

186.3 

140.6 

30.9 

105. 

108. 

106. 

43 45 95.4 14 13 107.11 14 ·10.1 133 I 16 13.9 114. 

135 122.3 110.41 29 32.5 89 21 18 1.1.6. 11 13.3 82 •. 

101 92.5 115.11 21 24 81.41.11 13.4 1:::6. 8 10.6 . 14.t 

16 20 79.81 9 5.4 164.61 3 2.1 95. 5 2.3 21G. 

184 165.3 111 0 103 1(\4.7 90.3 30 26.8 111.8 20 17.1 116.4 31 16.5 187*­

151 127.5 J118. 84 80.7 104.1­ 23 2,p.3 112.8 15 13 115.3 29' 13.4 21G. : 

Stroke 25 21 ll8.11 15 13.4 111.2 5 3.2 153 I 3 2.1 136.91 2 2.1 9·1. . 
(330-334) 

Dept X 
All evo 197 188.4 104.6 97 92.7 104.61 25 33 75.6 I 27 31. 7 85.11 48 30.B 155. ! 
(400-468) 

Cc!:'cnary 157 140.6 111.a 77 68.8 111. 91 21 24.4 86 18 23.2 77.61 41 24.2 169.: 
(42v) 

35 29.1 120.2 17 13.8 123 '4 4.8 82.3 10 5.2 189.2 4 5.1 77. « 
J-334) 

·siqnfficant at 5% level 
··significant at l' level 

http:81.41.11


Cohort 1938-48 employees (white males) TABLE 'II 
year follow-up period. 

<1 1-3 4-9 10+ 
SMR t obs exp SMR 1 ob~ cxp SMR exp Sl4R ,obs ext> S~1RlObs 

40 2<).5 135.5 24 19.1 124.9 I 14 14.5 96.3 

11 10 109.8 
118 107.1 110.1196 170.4 115 

1£3 13. B 108 20 21.7 91.978 78.9 98.912'. 124.5 99.5 

6 9.6 62.2 8 6.2 128.2 4 4.3 91.541 36.6 111.856.9 103.759 

3 3.7 80.76 4.2 142.59 6.1 146.826 22 117.844 36.1 121.8 

I) 3.4 174 2 1.5 132.927.8 151* 10 7.4 134.160 40.2 149.2142 

4 2.4 163.5 1 1 95.941 29 141.1 31 20.1 153.9 5 5.4 92.4 

2 1 188.3 o .4 ----­21 12.8 163.3111 17 9 18B.5 2 2.3 85.4 

1 .8 122.4 1 .3 256.513 9 144.4 I 9 6.1 146.4 2 1.6 121.1 

es 104- 85.0 122.31.67 58 115.4 I 25 14.8168.4*1 8 7.1 100.1 I 4 4 97.7 
aOC-99B} 
ciclents 63 ' 62.8 100.2' 44 43.3 101.6 I 12 1;l. 108.8 I 4 5.7 69.4 I 3 2.7 108 

BOC-962) 
. Veh. Ace. 33 30.3 10B.91 23 21.2 10B.5 J 5 5.1 97.2 I' 3 2.7 110.4 I 2 1.2 160.6 

(810-835) 
uicides 22 16.8 130.41 12 11.1 107.3 I 6 2.9 204.7 3 1.7 175.4 I 1 1 95 

(963,970-9791 

X 
auses 92.1 5 6.1l 72.91 4 4.4 90.3 

800-998) 
-.cciclents 2B 35.9 77 .8 

12 9.7 123.425 2B.9 86.4,46 49.9 

14 21 66.61 6 7 85.6 I 4 4.B 82.1 I 4 3 131 
,3CO-962} 

1 2.1 2 1.3 153.12 3 66.14 9.1 43.69 15.6 57.7 41.1 I 
15 11.2 133.5 1 1.6 62.2 0 1.1 ----­

.. 
5 2.,1 229. a9 6.3 142.B 

*si9nifiean~ at 5' level 
**siqnif1cant at l' level 

http:122.31.67


1938...48 elJipfoyo.Qs (white femulos) 
year'follow-up peri~d 

<1 1-3 4-9 10+ 
oha exp S:·lRobs axp SMR oba exp SMRSMR obs axp s.m 
12 10.6 112.:8 JO.: 77 .111 16.2 67.862 71. II 86.785. 

9 1.11 120. ~6 6.3 94.27 9.7 72.237 44.8 82.468.4 86. 

1 2.9 103. ~2 3 66.12 4.5 43.720 20.3 98.230.& 87. 

o o2 2.6 75.8 o o9 12.1 73. 7 9.5 73.1 

'0 oo o4 7.6 52. 4 5.9 67.3 o 1.6 ----­

o oo o1 .1 135.43 3.3 89 2 2.6 76.3 

5 4.~ 112.:3 2.6 112.44 4.1 96.222 27.8 79. 10 16.5 60.4 

3 3.1 94.~3 1.7 176.72.0 2.5 78.414 17.8 78. 6 10.4 57.3 

',I 
1 1.2 82. E1 .7 128.82 1.1 171.78 7.7 103. 4 4.6 86.3 

o .11 .4 216.13 3.5 85.614 18 77. 10 13.9 71.7 

o o1 .3 334.42 2.2 87.89 11.8 75. 6 9.1 65.3 

o oa 1 o .1 ----­6 5.4 109. 6 4.2 140.7 

"*sj.c;niflcant at 5' level 
t,**significant at l' level 

.~ 
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,.a 

96.1 

9.3 96.3 

7.4 120.8 

• 

4 

3 

o 

3.4 116&9 

2.2 181.5 

1.2 251 

.9 ---- ­

cbs 

17 

9 

3 

6 

.1! 
exp SHR 

. 1B.2 93.3 

11.8 76 

6.2 47.9 

4.9 120.3 


2 2.6 74.8 

2 1.7 116.2 

1 .9 107 

0 0 ---- ­

8.0;48 employocs (white femn1cs) TABLE V 
year follow-up period 

1-3 
,obs exp SI-1R 

5 5 99.1 

J 3.2 92.5 

2 1. 7 114.3 

.." 1.4 142.1 

2 ~ .7 272.3 

2 .4 422.5\ 

2 .2 782 

0 0 ---- ­
f 

4-9 lOt' 
obs exp S:'-lR obo e:·:p SM~ 

3 1.5 193.3 2.3 125.4 

3 1.5 192.21 2 1 191­

2 .5 336.:2 .B 244 

1 .4 248.'0 .6 ----­

0 0 0 0 


0 0 ----- 0 0 


0 0 ----- 0 0 


0 0 ----- 0 0 

10 7.5 132.5 8 

4.8 144.8 5 

2 2.6 76.61 2 

1 ~.1 47 i 1 

0 0 ----­ 0 

0 0 ----­ 0 

0 0 -----] 0 

0 0 ----., 0 

5' level 
l' level 

5 158.5 

3.2 155.5 

1.7 115 J 

1.4 70.3 I 

0 ----­
0 ----­
0 ----­
0 ----­

1 

1 

11 

!). 

0 

0 

0 

0 

1.3 73.3 

d . .8 116 

.4 -----. 

.3 ---- ­

0 ----­
0 ----­
0 ----­

.0 ----­
.. 

1 .5 

1 .3 

0 .1 

0 .1 

0 0 

0 0 

0 0 

0 0 

183.4 0 

279.8 0 

----- 0 

----- 0 

0 

0 

0 

0 

I 
~-

.5 

.,1 
~ 

.1 

.1 ---- ­

0 ----~ 

0 ---­ .... 

0 ----­
0 ----­

---- .... ­ ~.---... 
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F'Cobort1938-48 employees (white females) TABLE VI 
"with 28 year follow-up period 

;>1Ha 

16.8 

10 69.5 

5 5.4 92.5 

5 4.3 115.2 

7 3.~ B6.4 

4 2.3 171.7 

2 1.2 164.1 

3 .9 308.9 

*significant at 5' level 
**signi~icant at 1\ level 

( obs 

4 

2 

0 

2 

' 	 7 

4 

2 

3 

-<1 	 . 

elCp 

10.8 

7 

3.1 

3 

2.1 

1.3 

.7 

.6 

SMR 

36.8 

29.5 

-;..---1 

66.4/ 


325.4* 

288 

269.3 

501.9 

obs 

4 

2 

2; 

2 .. 

0 

0 

0 

0 

1-3 
exp SMR lobs 

2.8 	138.5 1 

1.8 	108.6 1 

1 199.6 1 

• a 245.4 

\ 
\ 

0 

0 ----- 0 

0 ----­ 0 

00 	 ----­

00 	 ----­

---.-!-"" 

-4-9 
exp 

1.2 

.7 

.4 

.3 

0 

0 

0 

0 

SMR 

\ 

82.B 

129.4 

241.6 

...---­

obs 

3 

2 

2 

1 

10 ;. 
c:<;? 

.6 

.4 

.2 

.1 

0 0 

0 0 

0 0 

0 	 0 

s:\:~\ 

458.9 

456.6 

910.e 

579.: 



Cohort '1938-48 cm..,loyees (white males) 
follow-up per~od 

<1 
SMa I obs exp SMR obs. 

342.6. 103.5 198 190.9 103.7 49 

244.3 113.3 149 136.2 109.4 38 

56 53 105.6 30 28.8 104 8 

'130127.8101.7190 83.5107.7119 

102 92.5 110.31 71 60.4 117.4 I 13 

21 21 .1 99 "31 12 13 • 6 87. 9 3 

97 94.8 102. 55 59.9 91.71 14 

1-3 
exp SMR obs 

56.6 86.5 47 

,38.8 97.9 38 

8.7 91.9 8 

22.9 78.5 I 13 

\ 
16.1 80.7 I 11 

3.B 77.6 3 

4-9 
exp SMR 

45 104.4 

30.7 123.5 

7.4 107.7 

13.3 97.4 

9.5 114.B 

2.3 129.6 

15.5 90.3 I 10. 10.4 96 

~ obs 

61 

52 

10 

9 

7 

3 

18 

·TABLE VIr 

lOol­
exp S~~R 

50.2 121.3 

38.6 134.7* 

8 124.4 

BIll. 6 

6.3 110.6 

1.3 228.9 

8.9 200.a~ 

76 . 68.3 42 43 97.51 11 1Q,I.9 100.8 7 7.3 95.2 I 16"' 7 227.7*" 

21 12.8 13 8.2 157.4 4 2 199.6 I . 2 l..<i 139.3 2 1.1 167.8 

120 117.7 101.9 59 57.3 102.8 18 20.9 85.9 19 21.l 87.4 24 17.7 135.3 

96 83 115.7 46 39.9 115 •. 2 15 14.4 103.6 16 15 106.4 19 13.5 140.1 

11 18.2 93 8 8.6 92.4 4 3 130.2 3 3.6 82.9 2 2.9 68.3 

5\ level 
1\ level 



RAYON PI.J\N7: . Cohort 1938-48 employees (whtte males) TABLE• VIII 
with 22 year follow-up period 

TOTAL <1 1-3 <'\-9 10+ 
obs exp SMR obs exp SMR lobs cxp SXR6\Kp SHlt obs exp SMR 

10 9.7 102.735 24.4 143 21 15.0 132.486.2 113.6136.3 120.3*1 98 

8 6.7 11817 18.4 92.3 1~ 11.6 120105 102 102.9· 66 65.1 101.3 

2 3 66.56 13.1 73.3 8 5.2 151.849 41 104.1 33 30.6 107.8 

2 2.4 81.28 4.8 166.5 4 3.3 120.134 27.2 124.7 20 16.6 120 

1 1 97.949 32.5 150.7 32 22.5.141.9 I 10 .. 6.1 163 5 2.8 213.7 

1 .7 141. 15 4.5 110.6 4 2 198.6s 33 23.8 138.3 23 16.6 138.4 
'o~962) 

V.e!l. Ace. 16 10.6 1501 12 7.~ 159.6 
 2 1.9 1u1.9 2 .11 227 o .3 ---- ­

(:nO~835) 


Suici~es 10 7 141.6 7 4.8 145.2 
 o .2 

(963,910-979) 


2 1.3 152.3 1 .6 153.1 

:Jept 3 
Ey.~. Causes 85 67.3 126.3*1 56 46.2 121 3 2.6 111.8 
(aOC-99B) 

18 12 149.6 8 6.3 126.4 

2'- 1.8 107.89 9.2 97.9 4 4.6 85.4 
(80li-%2) 

:'!. Ven. Ace•. 29 25.1 115.3 I 21 17.7 119.4 

}.ccidents 54 51.4 105 39 35.7 109.2 

1 .8 118.2 
(B10-835) 
Suicides 15 12.2 122.4 8 8.1 9B.4 

4 4.3 92.5 3 2.2 134.4 

3 1.2 236.7. 1 .6 14.8.73 2.1 137.3
(963,970-979) 

2. 2.8 69.64 5.5 72.735 39.5 88.6 18 23.2 77.5 11 7.8 139.4 

2 1.9 100.33 3.9 75.8:t2 28.9 75.9 11 :7.2 63.9 6 5.7 103.7 

H. Veh. Ace. - 6 12.6 47.6 2 7.5 26.5 2 2.5 80.1 1 .8 115.61 1.7 58.5 
(8~C-C35) 

Scicides. 10 8.4 117.9 5 4.7 104.4- 4 1.6 236.6 1 1.2 79.6 o .7 ----­
(963,9'0-979) 

--~~~~----------------~--------------~~-------------~---------------~--------------. 




RAYO~ PLAN'!': Cohort 1930-48 employees (white milles) TABLE IX 
with 15 year follow-up period 

TOTAL <1 1-3 4-9 10 ...· 
~ exp 8MR I cbs exp SMR , obs exp SMR obs e:<p SMR • obs cxp srm 

171 175.3 97. 104 97.9 106.2 19 31.2 60.91 26 29.3 88.5 I 22 16.7 131.: 

128 112 114. 71 62.4 113.7 16 18.7 85.41 22 18.5 11B.5 19 12.2 ISS. i 

24 27.7 86. 13 15.2 B5.5 4 4.9 81. 71 6 4.9 121.5 1 2.6 37. : 

70 70.1 100 48 45.8 
. 

104.6 8 ..12.7 62.9 a 8.4 95.1 6 2.9 201.; 

52 46.7111. 36 30.6 117.3 6 8.1 74 6 5.7 ::'05 4 2.2 175.( 

9 11.4 78. 8 7.4 107. 'j o 2.1 1 1. ,1 68.5 o. .4 

24 28.1 85.31 5 7.2 69.2 ,. 6 5.8 103.2 5 2.6 186.:40 43.8 91.2 
68) 

Coronary 2.r 27.5 101.6 14 11.5 79.6 I 5 4.3 116.1 I 4 3.S 108.5 5'" 1.9 2S2.! .. 
(420) 

Stroke 7 6.5 106.51 3 4.2 70.11 3 1 294.6 I 1 .8 112.3 0 .3 
(330-334 ) 

50 58 86.1 30 29.1 102.8 5 11.3 44.3 10 12.1 82.2 5 5.4 92.1 
I) 

coror,ary 40 36.2 119'.4 21 17.7 118.2 5 6.8 72.9 10 7.7 129.9 4 3.9 102 
(420) 

Stroke 8 9.0 88.21 2 4.5 44.1 i 5 11.3 44.3 3 1.9 152.3 0 v8 
(330-334) 

*significant at 5' level 
**significant at l' level 



RAYON PLANTt Cohort 193a-~e omp~oyeas (white males) TABLE X.with 15 your follow-up period 


:tOTAL <1 1-3 4-9 10+ 

oLs exp SMRobs exp SMR obs exp Sl·1R (ObS exp s~mo~. exp SHR 

76 62.5 121.~ 29 !.8.6 155.7* 19 12 157.9 6 3.9 150.8
130 97.1 lll.S 

4 2.8 141.883 75.1 110.5 I 52 48.9·106.3 
I 15 14.4 104.2 I 12 9 133.1 


6 6.3 94.5 8 4 197.1 
 1 1. 2 79
42 34.1 121 
 27 23 117.1 


4 3.3 120.6 4 2.3 168.6 2 .9 208<724 .17.3 138 .. 2 
 I 14 10.7 130.6 


8 4.4 178.2 4 2 198.9
EX:;;. Causes 38 23.1 164.~ 26 16.2. 160.~* o .0 ---- ­
£800-998) . 
Accidents .26 17.3 149.5' 20 12.2 163.2 4 3.3 11B.4 2 1.4 136.8 o .0 
(1100:"962) 


:r.. Veh. Acc. 14 7.8 179.5 i 11 5.5 197.5 
 2 1.4 137 
 1 .Ii 156.8 o .0 ---- ­
(810-"835) 

Suicides 7 4 .6 149.9 I 5 3.2 155.9 
 1 .9 111.7 1 .4 221.9 o .0 

(963,970-979) 


. BExt. Causes 70 47.6 146.8·' 46 33.2 138.2* 2 1 192.3
14 B.B 157.9 4.5 177.5 
(SOO-99B) 

I' ,Accide~ts 44. 38 115.8 32 26.B 119.4 4 3.4 116.6 .7 135.3 
(800-%2) 
~. Veh. Ace. 25 18.7 133.4 

7 7 99.6 


17 13.4 126.4 4 3.3 121.2 3 1.6 182.9 1 .3 292.4 
nnC-B3S) 
Suicides 11 7.4 148.1 3 .8 368 . 
 1 .2 414 

(963,970-979) 


6 4.9 120.6 1 1.4 71.5 

L:.ept X 

Ext.. Causes 
 11. 16.7 65.5 1 1 96.2
26 27.5 94.5 4 3.8 102.910 5.1 172.6(B()O-998) 
A.ccidents 1 .7 137
15 20.7 72.4 5 12.8 39 
 6 4.3 137.9 3 2.8 105.7
(300-962) ,~:. Veh. Ace. 4 
 1 1.2 B2.35.5 18.18.9 44.8 2 1. 8 lOB o .0 ---- ­
(81C-C35) 

Suicices 8 
 1 .B 118.5 o .0 ---- ­5.3 148.9 4 3.1 12B 3 1.1 262.5 
(963,970-979) 



PROJECT TIrtl'~: ....HITt i'\!l,l.I;:;S ('COl'At. PL~N1 X! 
PJPUl.Arl~~ S,LiCr~U: U~TE O~ ~lk~ l~jd-l 

ACE DlSTKl~UTIONS 

~----------------------fW~Y~ELC~----------------·---~-. 

AGE C~OUP '\GJ:, AT EWrr<Y 
l:tTO ,:HI.I!H! 

<25 2.110 10 3J 

:;5-29 8dS J4 

30-34 614 614 

35-39 482 11 

40-44 384 114 

45-49 2Y8 43 

SO-54 1 !J4 1 

55-59 121 121 

60-64 35 

65-09 .:!8 

1 Ow,? 4 4 4 1 4. 

7Si> 1 1 

tOTAL 5919 5819 1314 

---_._----------------------------------------------------~~-~---~---~ 

2'1 .. 1 



c 
( 

PROJ~CT T1TL~: _H1Te ~ALES (TOTAL PLANT) 

PJPUL'rlO~ S&LECt~u: DIIE OF HIKE lYJb-194i 

ElH'l'.CTl:.!) :iU"!..,£RS 6,1.5:.0 OIl: 28 Yr.Ail fOI..I..l)III-UP 

NU~~~H AT xl~~: 5~7~ 


PEPSOM lLAhS: ~S29•• 4 

( 

CAUSE 0' Dt4TM (leo. 7TH N~VIS!O~ CODE) 


ALL CAUSES or DEATH 


ALL ~A~l~NA~t ~~UPI..ASMS (140-2D5, 


LARCE INT~~11~~ (153) 


PAI:CREAS (151) 


( SkDhCHU5, tRICHE'~ ahO LUh~ (102-163) 

PiiOS'U'l.'£ (171) 

'- Kl DI,r. Y OliO J 

.: 

C£hiMAL h£hVOUS StST~~(193) 


ILL LY~PdlTlC ~ nAr.MaTUPOI~TIC TlSSU£ (20D-205) 

sr~U~E (~)O-~34) 

AL.1. .LJISr::kSt.S Or CI nCULATU~'Y SYSTc." (10.)-460) 

ALL l'.XrE~~AL CIUS~5 Of OiATH (HOD-Y9ti) 


ACCIUEN1S (~OO-962) 


SUIC10~S (963,970-979) 

OhK~~W~ CAUSES (l~ ALL CAU~!~ CAtEGO~r O~LY) 

• SlC~ltlCA~T AT ~& L~VtL; •• 5IGNJfICA~I AT l~ LEV~L 

.. 




1 . 
1 
\ 
t 
H 

~ 

,... 
\.' 

". 

\ 

( 

" 

" 

'L 
.,!: 

PkOJECT TITLt: .~IT£ MA~ES (TatAL~LANT) 
'J~ULArluv ~~~ECI~D: DarE Of Hldt 19Jb-194~ 
£~P~~T~O ~UM.EWS uASED ~~: 2d Y~AN rULLDw-UP 
~U~dt~ AT ~[~l: 227~ 
PtHsON YtAkS: 25b56.4 

CADSE OF Oil'" (ICDl 7TH REVISIDN CDue, 

ALL CIUSES or U£AtH 

AJ.L M1J.II,;SAN7 Ht:CJPl.lS~S Cl.40-20:Sj 

LAFC~ IMT~STIN~ ,153) 

pun'</r::u (151) 

~ ~RO~C~US, TRACHEA, AhD LU~C (1&2-163) 

PR'JSrATt (111) 

!U DUl:.!( (1RO) 

." 
C~"1RAL h!MVOUS 5'57~~ (193) 

ILL J.Y~PH~rIC • HA£MArUPUl~rlC TISSUE (200-205, 

01~tI£T~S ~cL~lTUS (260) 

srpo~£ (33U-~34) 

IL~ DISEAStS Of CIKCUI.ATuHt Z~ST~' ,.OO-468) 

CDGU~'M~ H~.KT OISilSE (420) 

NONMlLIGbAlT RtSP1MlTU~Y DIS~AiE (410-527) 

U~CtW ur STU~ACH A~D DUO~E.U~ (540-541) 

ALL Dls£as~s Of CE~lTO-UklUa~y SYSTtM (590-639) 

ALL tXTEkHAL CAUSES U~ D~ArU {dOO-998, 

ACCID~hTS (800-9b2) 

uotOk v£H1CLE ACClvENTS (610-635) 

Table XIII 40 

Durdtion of 
1-3 

All 

;, .. All!) AIlIH :tIi:O 
Ku"n,l.t!\( !lATte 

... --------~""------ .... -""'-.. ------------.---..... --«-,.~ . 
95' C .. l .. 

OilS UP SMa LL 01. SUI 

206 209.62 !ilB.l Ii!') .. l UJ .. c. 

26 3'\.35 15.1 '\9.5 111 .. 0 

l.l)7 91.6 20.1 ::hl!$.4 

0 1.S5 

5. t3" '7 e. 57.1 HI.S In., 
1 1.'2 55.1 1.4 105 .. 9 

1 0.81 not.s 2.9 63(. .. 2 

I) 1.::14 

:3 1.21> /3 tI.!; '1<,1.1 ti!.l8.S 

" 1.6,.! a::'.5 30.1 2112.6 

:1 2.92 H12. 21.2 101.1 .. 1 

1 13.00 10'1.7 !>tI.l;! 1110.6 

82 1l".21 95.1 15.1 118.1 

62 b3..11 '16.2 i5.3 126.0 

10 9.!)Y 103.2 49.1'1 In .. 1 

3 2.20 Hl.6 27.1 3d4.9 

3 5.02 59.'1 12.3 114.1 

40 29.51 135. '5 '?b.1l 1~4.~ 

20 21.77 511.9 56.0 142.0 

6 9.6"1 1>1.2 22. tI llS.iS 

'I lieU 146.6 61.3 278.6 

8 



PRG.u;cr TnL£: .IUU !4Al.t::a (TOTAl.fLANn
PJPULUIUS S:.Lt;CTC:IJ: lI.:.rt I).> HlRt U3i1-19.. 8 
f.Ue;C':I::D Hv"iH.d BAUD Ou 211 YiAl< fl.li..LO.-UP 
NU~~1R AT kl~K: 1394 
p~~SU~ Y£lKS: 17174.7 

CAUSE Of DEATH (ICOA 7TH REV1SI0. CODt) 


ALL CAU$iS OF D£Ar~ 


AI.L I"Al.lC: ..... r.:r "EUPUS...:) (140-205) 


LAR~£ IMTESTlNE (153) 


PU;Ckt:AS (157, 


IP.OhCHUS, 'RACH~l, l~D LU~G (162-163) 


PilOS'UT& (177) 


11lDfsU (lIlO) 


ILAllllE!.: 1!ta) OTI!l:.K IilllNUY Oi<GlNS (181) 


CE~trill. ht~VOUS SY$Tt;M (l~~) 


ILL ,LY~PhA11C • nA~~ATUPOl~ilC T1SSU~ (2UO-20S) 


DIAdt;T£S MeLI.ITUS \2bO, 


srRU~E (330-l34) 


ILL ~l~£AS£S OF Cl~CULAtORX SYSTL~ (400~46H) 

CJRUNAHY HeAKT DlS~A~t (420) 


NJN~Al.1ChA~T ReS~lI(ArQ~~ DlS~ASE (470-,27) 


UI.Ce~ UF STC~ACH AND D~Od~hU" (5~a-541) 

Al.L DIS£ASt;S or C!~lTO-URl.ARY sYsr£~ (5~O-639) 

ALL hxr~~~AL CAUSIS UF Dill" (dOO-~98) 

ACCl~~kT~ (ijOO-9b2) 

MJTuk VEh1CL~ ACC1U~~TS (alO-83S) 

SUIC1D~S (~b3~~10-Y7~) 

UMK~OA3 CAUSiS (l~ ILL C'US~S ClT&GOkY OHLY) 

-'-. 

0115 

147 

22 

1 

1 

6 

1 

o 
1 

2 

• 4 

4 

14 

62 

50 

3 

I 

3 

15 

8 

6 

6 

24.66 

2.25 

1.3l 

0.62 

0.77 

0.9S 

2.57 

2.1l 

10.13 

03.47 

45.93 

6.50 

1.62 

3.61 

19.22 

13.io 

~'.5. 

'1'2 

44.5 

75.3 l.~ 

129.4 

l26.1 27.4 818.5 

155.1 4i.4 198.2 

liI8.4 51.3 412.' 

138.2 75.5 231.9 

97.7 74.9 125.3 

l08.9 IO.~ 143.6 

4~.l 9.5 IJS.' 

bl.8 l.b 343.5 

d3.0 17.1 242.7 

124.9 80.0 IdS.1 

LO&.O 6U.4 17'.3 

.. 




PROJc.C'f UTLt.1 ,""Ut: MALts (TOUI. "U!t'f) 

PJI-'ULAI'H,I" hUCUU: our; Ill' "[HE 1~Ja-1948 

£ltPC;CTc.U t.lJ"'I!~Y.S USED Ott: 28 Yt.t.l! ;'OI.LOIII-U' 

O:U ~ be: rc At MUtt: 790 

PtF~US YLAKS: 12330.7 


CAUS~ OF DEATH (lCUA 1TH RLVlSlON coOt) 


ALL CAUSLS Of vEAtH 


ALL 'AI.I~NANT HEUPL.S~S (140-205) 


LAPeE IhT£~TlhE (153) 


PlNCkt:AS (157) 


PROSTATE (117) 

. faDM;Y (1dO) 

eL.~UER ANU OTH£~ URl~ARY ORCANS (191) 

CE~T~AL hEHVOUS SYST~~ (19~) 

ILL 	 LVMPHATIC ~ "AL.ATUPUl~Tl~ TISSUE (200-205, 

Dlla~T~S ~&LI.ITUS (200) 


SUO",E (J30-lH) 


ALL UISEASLS 01 CIRCULArUHY SYST~~ (400-46.) 


CJRONARV Hr;ART VlS,AS£ (420) 


HONMA~lGhl~T RLSrlkt.TURt 01S~ASF. (470-S27) 


ULCtt< ur STOMACH A:;O I.lUUUENUH (SolO-541J 


ALL OISEASLS Of GENITO-UrilhAnY SYSTEM (590-639, 


ALl. UTEMH.L CAUS!i;S UF O,.,;lTll (HOO-998) 


ACCIUE~7S (800-902) 


~OTOk ~£hlCLI:. ~CCID!~TS (810-835) 


SUICID~S (Y63,Y70-~79) 

U~KhO~~ CAUS'S (1~ ~LL CAUti~ti CATEGORY O~Lr) 

• 	 SlC~l'tCA~T AT ., L~Vt~1 •• ~l~~l~lCAHt AT 1\ 

DjS 

202 

29 

3 

4 

o 
1 

o 

~ ." 	2 

3 

16 

112 

~5 

10 

2 

1 

14 

11 

3 

4 

~EY£~ 

lu2.41 

:n.6~ 

3.~1 

1.95 

<;.41 

0.114 

1.13 

0.90 

3.27 

2.60 

13.92 

06.70 

cd.4~ 

~.21 

1.7. 

2.9b 

110." 

116.1 

~o.5 1~.9 

L05.3 55.9 

D3.ft 2:<.4 lU",' 

d8.4 

61.1 

115.5 23.U 331.8 

114.9 6S.7 186.6 

lL9.2 lOb.l 155.6· 

138.8 112.4 1.'.1 •• 

10d.S 52.2 ;9 S 

112.4 ll.6 405•• 

33.8 0.9 181.' 

10.01 Lag.s ~4.j 196.5 

4.37 91.5 24.~ 234.1 



.' ' 

PROJ£eT TITL~1 .~lT. ~lLE~ (TOTAL ~LlNT) 
PJP~~,rlO~ S~Lter~u; UAt& Of Hl~E lY3U-19.8 
Uf'£CTi:.O :.U~'.EItS oU.U !lie: .ttl YLJil .'\lLLLJW-U' 
MU~~~R AT klSI: S~'t 

Dur.t~~llic)f
ExpOslunt . 
Latency: 
Time Period: 

P.~SUN V.AkSI 1504.0.1 Age Group: 

CAUSE: OF '~H (leUA 7tH ~&VlSI0H CODE) UP 11UI 

ALL CAUS S Of lUll 1314 1276.04 103.0 97.4 u.a.t 
ALL "ALIG~•• ~, PLAS~S (1~0-20S) 198 216.40 91.5 7~.2 105.1 

LARGe INt~STl~~ (IS3) 11 19.29 cU.l 51.2 141.1 

PA ?tCnUS (157) 10 11.92 14.6 40.7 1$1.1 

.aO~CHUS, TRACKEl, AND LUNG (162-163) 58 57.20 lOI.4 'o.Y 111.1 

PROS1ATt (177) 16 11.~~ l34.6 76.9 218.4 

Itl Dltt. Y (180" 4 5.50 72.S 1~.. 186.1 

ILAUOi~ ASU UTbiR UHl~l~Y Oq'l~S (IR1) 4 6.5~ 01.3 10.1 156_9 

CE~t~lL h~R'UUS SVSTi~ (193) 12 7.7u 154.2 79.5 2~9.1 

ILL L~~PHlTIC • HA~~ATU~UILTlC T1SSU~ (200-205) 18 

Dll~eT';S ~r.LLlttS (260) 18 17.94 100.9 59.7 159.4 

SHUIIE (320-334) 1:17 S2.11 106.0 85.0 ll0.1 

ALL DISElS~S Or Cl~CULArUKt SYST~~ (~0~-46a) 572 540.60 105.6 '7.3 114.9 

CD~OhAHY HiAlit D~~~ASE (420) 453 407.4~ 111.2 101.~ 121.,· 

NON~AL1GNlNT Rr.SYl~ATOdV DJ$'l~~ (~10·527) 55 S9.~1 yJ.l 10.0 121.3 

ULC~K OF stOMACH AuD ouau£~u~ (5~O-541) 19 13.~4 145.1 61.0 211.7 

ALL UlS£AS~S Of G£'lTO-U~l~A~' SYST~~ (590-639) 23 ~6.~S 85.4 5~.0 121.2 

ALL £XT£k~AL CAUS~S Of D~ArH (uOO-~9U) l~b 110.40 115.0 99.5 112.3 

ACCIUENTS (800-902J 124 124.51 19.5 8l.a 111.8 

~OTOk VEHICLE ,CClUEHTS ,810-635J 59 

SUIC1U~S (Y6~,~70-Y79) 

ON~.O.N CAUS~S (IS ALL CAUS~S CATEGOkY ONLYJ 48 

• SIGNifiCANt IT 51 L~V~L; .* SlGNltlCA~t lf 14 LE~EL 

-. 




p~D.Jl:.c'r 'J'1 ILl:.: f.l! 1 

PDPULATIU' S~L~CT~U~ 


AG~ UlSTNl~UTlUNS 

AGJ:: GI<OUP 

cr., 
<25 15,,9 


d-29 501 


30-34 408 408 


3~-J9 3U1 301 

.--- -- .' 

40-44 176 116 


4:;-49 114 114
(b 

50-54 58 5B 


() 
 55-':t9 '~1 21 ;,U 


60-04 9 9 .s4
(J 
6:l-b9 1 1 :.1 


() 70-74 0 0 :..to 

75~ 0 0(. ,," 
TOTAL 3120 ,:n.lO llio 

(t 
------------------------------~--------------------------------------~---

;. Vi.R,o.Gt. :'G~ 51.JtJ 

http:Vi.R,o.Gt


---------------------------------------

PacDJ;:CT -r1tI.::.: ••" T.1:. fi~.:u.f::> (ro!;.!.. .l*L.,t.t; 
PJPu&.:':h.l:l. :u"a.:.c-.:: .. : 1I;!1'~ Or' h.1~t. l:',ju-lS ..& 
~lI.p=-''::.11 ~.U~~t.l'S :: ~S=-!.I !):t: 23 Ii :.1.1( t"iH.Lu .. -IIP 
~~~~:.~ AT ~l~r.: 3120 
P£~S~~ I'~BS: ~7e4".Z 

TABLE XVIII 

Duration of 

Exposure: .e:l 

Latency: Total 

Tine Period: All. 

Age Group: All 


~~ ';':iJ MrUJl I£.U 

.·.U;i i ...1. 1 'rl! .It.l.TIIl 


95 .. Ce!. 

Das E.(i' S'H( I..L VI. S.I.I; 


11':1 
. 

2..S.ol!:> '15.9 6!;, .... tI'1.9 .... 

::'3 (;ld.tI .. 'l8.2 :n.l ~1.iI "'. 


3 tl.71 -\'1.'1 'J.t. UO.l 


1 2.31> 42.1 1.1 ?~U.8 


5 .;.<5'1 li.l~.9 35 • ..: 2~4.1 
 . .;l&,.53 ,,'1.1 !l.tt fll.S .." " 
J 0.10 


2 0.6;' ,",:.5.b 3:;'.0 lOe>1. :2 


:t: 2.]0 tl.:i.'i ltl • ..! 3il2.@ 


9 5.5:;, .!.!)9.1 n.o 301.8 


-1 6.14" QS.;; l7.b 1117eJ. 


2'.) 20.lo :I~.2 SY. " 151.. 8 


b2 11. ';tl Qo.7 60.5 11l.i 


:n ...... 1d :;,/.4 51.~ 113.7 


Ii ~. ')0 "''''.0 4.l.1 1~4.ij 


1 O.'i'J lLl:.C ..:.eI 022.1 


4 5.'11 1>7.7 11:1. ~ 173.2 


17 1H.2.1. )1.5.3 54.4 149.4 


'! 11.H 7t:.O 301j.~ 144.3 


~ 6.20 .. 7.':1 ';I.\? hO.l 


t; 4. 1':1 l.!O.J 4<1.1 21:12.1 


1'1 



PIUJ•.Jl:.C: Tltl:.: .... !rl:. ffN~LF.;) eraf",!. t'I,.A~.T) 
....I ......L.A.'::lu:l ,s:::'!.I;.Ci.::iJ: iJal:. Qt" lil,,:' 1~3:l-1\l<;\t! 
~&P~CT:::.G ~U·9EaS p~j~~ u~: l~ Y~A~ tUl.lU~-UP 
'V~~~R &T ~l~k: 10al 

L&.G~ 	1~~:::.5rl.1:. (153; 

Pll.!tCl<!':'"s (151) 

~JTOh 	fE~lCL:::. AC~l~:::.~TS \tlO-~J5j 

S~lClb:::.S ,¥o~,9'i-~7~) 

TABLE XIX 

Duration of .... 1-3 

Latency: Total 

TiI!te Perioe: All 

Age All 


.;p':.r- ,!Jat.}{iJl~!.:: 

""ldA!.U'lf IOtA'nU 

-~---------------------~-------------- ­9::1\;; e.. l .. 
OllS E.(P ;:,,~lt !...L. i:L SAC 

--~--
50 5d.9 ... »5.0 11 ..1 123 ..5 


ri 17.j::. 'J7.4 !;6.6 l!i.S .. t 


1.0,0( 1>1.6 1.0 342.0 


1 	 0.50 t; :3.9 't.; 1#::.13 .. 1 

1.1') .I.:~"' .. ~ 21.1 629.1 

4.., .. us.]5 	 31.3 2eg .. l 

'J 	 O.l.e: 

c 	 O.l:i 

o 	 Q.~.l 

f)'-I.1) 1.1 383,,}1 

,(00.2 7~;). ."3 116.5 

2 <i3.7 !'I • .j l!l7.6 

11 	 16.2..i t.1.ij 3j.~ l.tl.2 

T.l.2 2':hll 14U.I 

111.1 	 511.4" .. '1.S 

0.21 


1 
 l.b 3....1.1 

5 :U.l 2n.S 

3 b.l 	 210.4 

1.7:i .1.1-1.3 


2 


1 




po!8.lC.Cr TilL::.: .IUT::: FEltILi;!) (T\JUa.PLJlU) 

P""ULATI"". SLLi::Cf::iI: ""Tt. Cr' l!ij(~. J'lJ~"1'48 

EXP&.~'t&." .,"... ost.idi ~ASt::O u..: ~cJ 1,1.6; iULW.OOVi' 

~U~.~ AT Ll~A: S,~ 


P~P'Sb. Y~&kS: 7~43.5 


C&U~~ UF D~Jlb (~CU. lfe ~~YlS10. COD~) 


ALL CA.SL~ Ui ~&TH 


Ia.L pALIGa-'T .EOPL1~~~ (14o-lOS) 


LARG::; 1.T~~Tl'~ (1'53) 


,""IlCIlEAS usn 

3.0~C~US, T~AC~~A. A~D LU~~ (1~2-163) 

CA;r.C.:.R Ol' lHL ""r:.,u,T U 1t;)
'. 

UOfat.Y (Uti) 

(LL LYAPaATJC • bAr:.~"TOPOl£TlC TlSSUt..l200-20SI 

Dl'Lt.TLS ~~a.1tu~ (200) 

cu~u~~r ~r:.A~T PlS::.ASI;. (420, 


~J~~"LIGL~~T R~Pl~'t~~' UlSLASE (,'O-5l1) 


t!'!fllBlS:'!"A ('.54:7, 

ILL bl~£AS&S OF ~~~11a-dkfL&~f StSI!~ (5~C-~~9) 

ILL LIT£RJAL CA~~S ~r D~ATH (~OO-~9_) 

A~Cl~l;..t~ (e~O-YD2J 

~~T~ _EblCLr:. &CClur:..11 (~1'-.l5) 


SUICID~S (~~~,~lO-~7~' 


U3J.UW3 CA~~S (1~ A~L C"U~L~ CAT~~O«Y OALr) 

o.s 
. n 

11 

1 

1 

2 

:2 
~. 

0 

0 

2 

2 

2 

2 

S 

6 

2 

0 

0 

3 

1 

2 

0 

I 

It'" 

;:'2.!.s 

11.5;1 

0.'", 
0.3.3 

0.6(' 

2.31 

0.12 

O.IQ 

0.33 

0.17 

O.iJc:I 

J.O.s 

lU.)u 

6.31 

1. "II 

0.11 

:I. ItO 

2. ]II 

1."0 

{i.IJol 

0.65 

n .•" 
U!'S.4 

105.9 

.U5.tI 

.);)'j.tI 

ol5iJ.9 

olll.] 

•••1 

11.1 

lit4.2 

"',,5.<i 

125.4 

.tY2.2 

.l.....C 

73.~ 

3.l..:S 

21S.11 

2J8.''1d.'. 
l:S.5 Ill., 

3... 5 20S.';' 

22... ..' .. 2 -
2!:i.!f 366•• 

Jy.tt Still.1 

21t.5 ••0..8 

http:po!8.lC.Cr


D~~~~~,fJ'f·~ 
paD.lt.Cr 11TL.t.: ..r! 1 TI£ FE!lI-LEI (tOtu.rLlortf) 
P,,~UL.\fU••• S;;.Lt.ct:.U: AlATt: ~~. r..11Cr. 1~.Sl:J-1948 
~XF'LT~U ~v-4~kS ~aS~ US: J~ YL&k F~LL~W-U~ 

~~~e= 
:hat~~~' ...•. i •• '. 

!fU!"l!r.R n !tIS!'.:: . 23. 'lillie ~r~c)d:' 
P~~~ Y~~kS: 3872.~ Age .Grt>t;l.p: 

C&U~£ Oy OttlH (ICUA 7TH ~'lSlOa CO~) OoS E4P 

ALL CA~S&S OF D£&TM 33 29.3.i. ..U~,!3 

U.L taLl'hlo~l L£UPLAS~S (140-295) 6 II.{'O .9.7 

L&~~£ l't~Tl~~ (153) 0 O.'J::' 

PUtRid US,) 0 0.37 

liUiltCHilS, n~CIf!;A, nD i.UI.'; Ut.2-163) 0 O.5~ 

C'~C~R Dr T~~ =.~a~T (170) 1 2.~Q 

1t1Plod (l¥fi,) 1 0.1 .. 

0 0.11i 

0 0.11 

ILL LYaPal'tlC • ::&....:uT:lPult.'!'lC TlSSIIl:. (200-205) 1 0.7\1 .1.42. II 3.6 

Dll.~r~s ~~~ltus (leO) 2 O.-!:' ".:16.2 20•• 

srRuk~ (llb-1J.) 3 2.'" 103.5 21.3 
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