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Dear judge Weinseein: 

When we met, f promised eo col lect  data f o r  you beating or). several 
aspects of the asbestos problem. 
qaestiono and am working on t w ~  or three nore. f hope to complete 
W Q ~ C  on these in the naxr months. 

Attached is a manuscript concerned with two of the questions. 

I've been ab le  to do this  for three 

1. ng exposed individuals, hew significant is aeainLreal x-ray 
\ parenchymal change (f ibrosis)? 

For our current purpose this may be defined 8 8  the lowest " p s i -  
tiye'' category fa the ILO Classification f i . e . )  category I, 
or even category 1/01. 

In 1963, we examined 1,117 iziaulatots in R@w YorkoNew Jersey 
(90% of the Union tmxnbership), 
Their 1963 x-rays were categorized and their arortality experience 
during the 27 loubaequeat years aadyzed in relation t o  the 1963 
status. 

A11 have bean observed aiace. 

w 

It was found that minimal x-ray change carried a significantly 
greatat r i s k  pf death o f  lung cancer, BeSOth@li 
than that suffered by those with no lung searring QU x-ray, 
although even those with wnomale x-rays had €mportant risk 
[ms a rceult  of their exposure J 
an important rirk of death of asbestos-msociated disease itt 
sub*eqttent; 

and asbeEJtQsi3 

Minimal lun(3 scarring carries 
. - c: * )  

2. What is tho significance o f  pleural fibrobfs (in the absence 
of pexenchpal change on x=r:ay)? *.& . . _  

.. . 



,Pleural f brosis was a bad omen. Those whose x-rays shoved 
(circumecribed) plaque, subsequently d i e d  significantly more 
often of asbestos diseases  than those whose x-rays d i d  not shov 
such change. 

3 ,  A third qucstfon was: how l i t t l e  exposure might cause disease? 

During tvl, weekends recently (September 15-16, 2F23) we examined 
283 family contacts of asbestos factory workers. 
the plant which made the inau'latfon materials used in the Brooklyn 
Navy Pard.] These men had worked for ahorter or loager spans 
(1 week-13 years) during the time the plant #a$ in operation, 

[This was 

1941-1954. 

Forty percent (402) had abnormal x-rays (parenchymal and/or 
pleural  fibrosis). 

Thus, the levels in contaminated houses can cause disease. 
T h i s  disease,  incidental ly ,  bas also been found t o  be associated 
w i t h  excess lung cancer, a8 well as mesothelioma. 

Wth a l l  good wishes. 

Sincerely yours, 

IJS: ja 
m c  . 
cct Judge Xelan P t e e k m  

Ifark Petersin, Esq. 

* 54 ulves, 106 &lighters, 62 sons, 22 sf8ter8, 15 brothera, 3 enrothera, 
21 other. ,See attached nheet. 
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Abstract 

In 1963, 1,117 asbestos insulation workers i n  the New York-New Jersey metro- 
politan area  vere examined with demographic information recorded and chest 

x-rays made. Results were reported. When the current ILO Classiffcation , 

of Radiographs of Pneumoconioses (1971) became available, the retained roent- 

genograms were reevaluated and categorized in that Class i f i ca t ion .  

The 1,117 men were observed prospectively to December 31, 1989. Four hundred 
and eighty-four ( 6 8 4 )  d i e d .  Each death was investigated, with all available 
clinical and histapathological material studied. Causes of death were classi- 
fied in two ways - by death c e r t i f i c a t e  category and as ascereained by best 
evidence.  horraliep experience wa8 then studied i n  re lat ion to the 1963 

x-ray appearances, in equivalent duration-from-onset groups. Analyses focused 
on death rates  from lung cancer, mesothelioma and asbestosis. Lowest: death 

rates - but still s i g n i f i c a n t l y  elevated - were found among those with no 
parenchy-1 opacities (category 0 )  in 1363. Category 1 was associated with 

higher  rates  and these were i n  turn exceeded by the group with category 

2 or 3 f i l m s .  It was of in te res t  that t h i s  gradation of aabestos-associated 

deaths  was also  seen when the x-rays were categorized in "intermediate" 

ILO categories .  O i l  gave higher death rates than O / O ,  and those in categories 

l / l  and 1 / 2 ,  higher still. Liddell's scheme for intermediate readings, 

o r i g i n a l l y  introduced for coal workers' pneumoconiosis, vas thus validated 

(at l east  €or mortality) for asbesros exposure o f  insulat ion workers. 

Xt was also  found that the presence 'of radiographic evfdence of pleural 
f i b r o s i s  (even in the absence of concurrent parenchymal small opacities) 
was a bad omen. The group with suchpabnormality had s i g n i f i c a n t l y  hi8her 

death rates from lung cancer, mesothelioma and asbestosis  than the group 
vfthout pleural f ibros i s  on x-ray. 

7 



I Xntroduc tfon 

From January 1 ,  1943 to December 3 1 ,  1962, 1,522 men were members of  the 
Insulation Workers' Union in the flew Pork metropolitan area (632 were members 

in 1943, 890 joined during the next two decades). 

* 

Two hundred and seventy-three (273) died during the 20 years; 1,249 remained 

a l i v e  on January 1, 1963. 90.6% were employed at the time. All were inv i ted  

t o  come for  clinical and x-ray examinations. Eleven hundred and seventeen 

(1 ,117)  presented themselves, 132 did n o t .  Both groups were then followed. 
Five hundred and forty-two (542) subsequently d ied;  484 of the 1,117 examined 
men and 58 o f  those who d i d  not p a r t i c i p a t e .  A l l  deaths were investigated. 

The 1963 x-rays (findings or ig ina l ly  reported i n  1964) had been retained 

and when the current ILO Claasificatiou of Radiographs of Pneumoconioses 
(1971) became avai lable ,  the films were evaluated once more and placed i n  

ILO C l a s s i f i c a t i o n  categories.  

It has beea of in teres t  to study how the various XLU category groups fared 

dur ing  the 27-year per iod  of prospective observation t o  December 3 1 ,  1989, 
and to ascertain whether their i n i t i a l  (1943) x-ray s t a t u s  (in equivalent 

duration-from-onset categories) was associated with mbsequeat differences 
i n  mortality rates from lung cancer, mesothelioma and asbestosis. Analyses 

focused on the  1963 grading of parenchymal fibrosis (profusiod of small 
opacities), and p l e u r a l  fibrosis. 

Materials and metkods 

On January 1, 1963, there were 1,249 members Of the New York-New Jersey 
metropolitan area locals of the  International Association of Heat and Frost 

Insulators and Asbestos Workers, AFL-GI0 (bcals 12 and 32). mey were 

the survivors of the 1,522 men who were' in these locals on January 1, 2943 

* Locals 12 and 32 of the International Association of Heat and Frost h s u -  
lators and Asbestos Workers, AFL-CLO. 
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(632) or had joined 

seventy-three (273) 
from 1943 to December 31, 1962 (890). 'No hundred and 
had d i e d  i n  that  period (262 o f  the 1943 member8 and 

11 of those who joined in the next 20 years). 

A l l  1 , 2 4 9  were invited to come for examination. One thousand one hundred 

seventeen (1,117) came - 132 d i d  not (89.97. participation). 

Clinical evaluation included physical  examination, chest x-rays (PA, both 
obliques), ventilatory pulmonary function t e s t s ,  complete blood counts, 
blood chemistry, urine analysis, as we21 as the recording of much demographic 

data, including d a t e  of birth, date of first employment, l i f e t i m e  occupational 

' h i s t o r y ,  military service, details o f  insulation work including duration, 

shipyard work, respirator use ,  etc. Work s t a t u s  was noted. Symptoms such 
a8 cough, chest p a i n ,  sputum, exertional dyspnoea were listed 8 s  were signs 

such a s  finger clubbing, rates ,  rhonchi, cyanosis. Lifetime history of 
tobacco use w3s derailed (c i&arette ,  pipejcigar; age st ohset, amount smoked, 
current: smoking, when discontinued, i f  ceased). Other information was also 

sought and recorded, such as d u s t  counts observed, numbet of employers, 
special exposure circumstances. 1 The resules  were reported, 

The e n t i r e  group of  1,249 remained under observation (bath examined and 

not examined). Demographic and employment data were obta ined  for  the latter 
€ ~ Q I I I  union records. The majority of the examinees were restudied from time 
t o  time. 

Mortality experience. 

The members of both unions were observed continuously (and continue eo be), 
with t h e  valuable assistance of the local unions. Whenever a worker became 

i l l ,  if the unions were aware of t h i s ,  w e  were informed, so tha t  we could 

offer such advice as we might. If a death occurred, we were n o t i f i e d  and 

a death c e r t i f i c a t e  was submitted ( the  latter were received by the  Unions 
a s  part of  thefr death benefit program). 

The circumstances of each death were  investigated, whatever the stated cause. 

Informarion was sought with equal vigor in each case, frorn treating 
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physicians, hosp i ta l s ,  pathology departments. Data Sought included x-rays,  
clinical f i n d i n g s  and histopathological material. The x-rays and clinical 
data  were studied by one o f  us (IJS) and the la t ter  by our Pathology Unitf . 

and, where consultation was deemed desirable, by the Medical Center's 

* Pathology Department. The results of these studies  yielded an ascertained 
diagnosis, that was derived from "Best Evidence" ("BE">, which could be 

compared with the Death Certificate categorization ("DC"). Results of the 
mortality s t u d i e s  have been reported. _.  

2 

I n  the large majority of deaths, death c e r t i f i c a t e  categor ies  were accurate. 

In some cases,  they were not. Such discrepancies pose a problem. It 
has long been known that  a proport ion of death certificate diagnoses are 
wrong '' including thoae w i t h  asbesotos-associated disease.' S t i l l ,  there 

are advantages in utilizing expected death rates based upon death certificate 
records; t h e y  are extenitive, stable, permit a wide selectton of comparisons. 

** 

It may be hoped that  whatever inaccuracies there dre in death cer t i f i ca te  
diagnoses, they would be proportionally t h e  same i n  the group being s t u d i e d ,  

so t h a t  comparisons would be v a l i d ,  Nevertheless, when the study group 
is s u b j e c t  to significant additional influences - n ~ t  seen in the general 

. *  Dr. Jacob Churg, Dt. Milton Kannerstein and, since 1975, Dr. Yasunosuke 
Suzukf. We are also grateful t o  Dr. Mamoru Kaneko of our Department 
of Pathology f o r  h i s  valuable advice in special cases. 

** The fact that death was due t o  cancer of one of another variety was 
accurately nored on death  certificates in  2131237 case8 (89.9%). Accuracy 
of designation of a spec i f i c  primary site varied, however, from 87.6% 
for lung cancer (99/113), t o  56.9% for mesothelioma ( 3 0 / 5 9 ) .  The s p e c i f i c  
designation of asbestosis as the form of chronic non-infectious respira- 
tory di$ease that '  caused death wae present fn 43.6Z ( 2 4 / 5 5 ) .  For lung 
cancer, diagnosis was based upon autopsy and/or surgery in 94 of 113 
cases.  Slides were reviewed at: Mount Sinai in 71. A l l  diagnoses o f  
mesothel fomas were based upon histopathological material, reviewed in 
each case a t  Mount S i n a i .  Wistopathological ascertainment was 
considerably Less for asbescosfs, 34 of 5 5 ,  with slides reviewed in 
20 o f  the 34 .  

. 
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population - t h e n  comparisons may not be appropriate. A case in poin t  i s  

asbestos exposure: mesothelioma and asbestosis have been extremely rare 
i n  the general population but can be f a i r l y  coFrmon in asbestos-exposed groups, 

in which the incfdence of lung cancer can also  be significantly elevate. 

We have elected t o  report our mortality findings in both ways, as categorized 

on death certificate8 and as ascertained after review of all material - 
“best evidence”. Our rationale f o r  t h i s  has been publtshed. 2 

The only deviation has been mesothelioma, where “best evidence” categorization 
has required Mount S i n a i  review of histopathological material. If material 
was not available, or n o t  made available to us, an alternate diagnosis  was 

ascertained, frequently “dissemiaated neoplasm [often, abdominal], primary 
s i t e  not established.” This may have resulted in some underestimation of 
mesothelioma. 

1963 Chest X-rays. 

There vas no suitable ILO Classification f o r  radiographs of asbestos-exposed 

workers in 1963. f ie re fore ,  results were using the Saupe c lass i -  

fication.’ It was considered the beet  approach a t  the time. 

However, the original  films were retained and were reread in 1983 (RL) em- 

ploying the 1971 It0 Classificatian of Radiographs of Pneumoconioses, inc lud-  

ing the utilization of the standard films which accompanied the Classi- 
f%cation8’? The interpretations were made without knowledge O P  the s t a t u s  

of the individual. Only findings on the  standard postero-anterior films 
were evaluated. 

Results 

portali-ty 

Four hundred and eighty-four (484)  deaths occurred among the 1,117 men ex- 

amined i n  1963, Prom January I ,  1963 to December 31 ,  1989. There were 

23,352.2 person-years of ob~ervation during this  span of 27 years. Table f 
provides d e t a i l s  of the age distribution of the cohort, in duration-from-onset 

. ~ .. 



' categories, during the 27 year period. The large majority of the men in 

1963 had y e t  to  reach 20 years from onset of their work, 833/879 (94.89,). 

. Table 2 gives the overa l l  mortality results for both "death c e r t i f i c a t e "  

and "best evidence" analyses, f o r  major asbestos diseases, a8 W e l l  as f o r  
total deaths and total csncer. Experience wag very much like that previous ly  

reported. 2*10 24.73 deaths of lung cancer were expected; 113 occurred. 

There were 5 9  deaths of mesothelioma. (15 pleural ,  43 peritoneal and one 
with site undetermined) and SS of asbestosis. Table  3 provides analyses 

of the deaths f o r  lung cancer, mesothelioma and asbestosis in 

duration-from-onset categories; it can be seen that  virtually no such cases 

were observed in the first 20 years from onset of work exposure. Indeed, 

most asbestoa-as9ociated deaths occurred 30 or more years after oaset ( e . g . ,  

102/114, or 89.59, ,  of meaothe1ioma and adbestosis deaths). 

Almost h a l f  (48.1%) of a l l  deaths occurred beEore the age. of  6 5 ;  51.39, o f  

the lung cancer deaths. Camparison with ages at death f o r  the V . S .  genera l  

population €or t o t a l  deaths  and lung cancer indicates tha t  not only were 
there more deaths than expected, but the men "died young'' (Table 4 ) .  For 
the U . S .  general population in 1987, the comparable percentages were 28.9% 

o f  all deaths and 37.19. o f  those dying of lung cancer. 

Chest X-rays 

Table 3 provides the statistical background for evaluation of mortality 

1963-1989 in r e l a t i o n  eo the x-ray status in 1963, by describing the number 

of  person-years af  observation for parenchymal and pleural f ibros i s  categories 
over the study period, includfng combinations of parenchymal and pleural 
changes. 

Parenchymal f ibros is .  

The x-rays of 695 men showed no parenchymal f ibros is  in 1963 (category 0) 
while 385 had x-rays in category 1 and 36 were i n  categories 2 or 3. As 

expected, deaths generally fol.1owed t h i s  ascending distributfon, although 
there were difference8 i n  causes of  death - asbestosii  becoming more important 

than cancer as grade of parenchymal fibrosis increased (Table 6 ) .  Those 
whose x-rays in 1963 had been interpreted a8 not shoving small opacities 

., . < -.. ..,.----- '* ..?" _......._. .-+ ...,,., ._"., .,.,. ' . . . r - . . - - r . L ( . Y l i . . I I ~  .. -__  ..__ . . . ., ~ . ._ . ,.. , .. .,. 
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nevertheless had increased mortality from lung cancer, mesothelioma and 
asbestosis, even in the subgroup with x-rays showing no ret icular emall 
opac i t l e s  20 or  30 years after onset of employment. 

Thus, ILO category 0 x-rays d i d  not indicate t h a t  death of ssbestos-assoctated 
disease (lung cancer, mesothelioma), in workers with such films, was not 
going to occur although there were proportionately fewer such deaths than 
among those with films o f  categories, 1, 2 or higher in equivalent duratton- 
from-onset categories. In men with category 0 films, over the next 27 years, 
17.2% of 198 deaths were due to lung cancer, 12.67, of  mesothelioma and 5 . 6 %  

of asbestosis. For men with category 1 films, i t  was 2 6 . 7 1 ,  13.27. and 11.2% 
and for  categories 2 and 3 ,  34.3X,  2 .92 and 45.77, 

I t  16 kmwn, of course, that standard x-rays may not show histologically 
II preserlt (but  radiologically inapparent) dif fuse  i n t e r s t i t i a l  fibrosis. 

We have no knowledge of  what: high resolution computed tomography would have 

shown among these asbestos-exposed men. 

The 12-point  LLO scale .  

L i d d e l l  and Lindars, in our opinion, made a very use fu l  contribution in 

their introduction of intermediate recording categories for the prevalence 
of small opacities.12 Offered originally for the small rounded spacities 

seen in x-rays of coal workers' pneumoconiosis, i t  has been successfully 
a p p l i e d  to parenchymal s m a l l  opacities i n  asbestos miners and millers, as 

w e d 3  While the ultimate categorizations remain the same (the major cate-  

gories 0 ,  1, 2 ,  3 )  as ,  essentially, they indeed have i n  the various revisions 
of  pneumoc~nioais classifications since the 1930 ILO Johannesburg 
C~nference,'~ the formulation allowe the recording o f  other tentat ive scores 
that  may have been considered when t h e  films were aaalyzed. Grade 1 may 
be the f i n a l  dec is ion ,  but an aaalysis may have considered grade 0 (0/1) 
or grade 2 (l/Z). Or .there may have been no doubt ( l / l ) .  

There have been limited data t o  allow judgment ag to the  overall quantitative 
v a l i d i t y  o f  t h e  several subcategories, in the scoring of 811~11 opecities.  

We have $Ought t o  evaluate whether different subcategories were associated 
with d i f f e r e n t  subsequent mortality experience among Ins?llatfon workers, - I- 

T 
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. taking duration-from-onset of exposure i n t o  account, and using age and year-- 
specific expected death rates where applicable, and rates/l0,000 person-years 

for evaluation of the incidence of f a t a l  mesotheltoma and asbestosis. 

Table ? d e t a i l s  the mortality experience 1963-1989 of 364 insulators whose 

films in 1963 were category 010 and of 331 in category O b  The l a t t e r  
group bore a greater risk. Hortality from asbastos-associated disease 

increased further for categories 1/0, L/l and 1/2. Tabla 8 indicates that 
lung cancer was re8ponsiblC for 11 of 84 deaths in men with category 0/0 
films (13.1%) and for 23 of 114 deaths in men w i t h  0/1 films (20.27,). For 

laesorheliorna it was 8.3% YS. 15.8% and for a s b e s t o s i s ,  6.02 vs. 5.37..  For 
men with category 1 x-rays, lung cancer claimed 20 o f  102 deaths (19.6%) 
of  men with films categorized as l / O ,  38 of 130 ( 2 9 . 2 % )  with films 111 and 

21 of 54 (38.993) with films 1/2+. For mesothelioma, i t  was 13.7%, 12.3% 

and 7.47, and for asbestosis, 8.87., 13.99, and 33.3%. Categories 2 and 3 ,  

particularly, were associated w i t h  even heavier subsequent t i s k ,  particularly 

of f a t a l  asbestosis. Of 35 death8, there were 12 due to lung Cancer ( 3 4 . 3 7 , ) .  

I of mesothelioma (2.9X) and 16 of asbestosis (45.7%). 

??lese d a t a  suggest a discriminatory p o t e n t f a l  of the subcategories of  profu- 
s i o n  scores% with regard to subsequent mortality experience. The data 

tndfcate t h s t  the  subtle judgments of a reviewer may reflect different levels 
of profusfon, as might be expected in a disease with a continuum o f  

abnoma 1 i t  y . 

Pleura 1 fibrosis. 

It h a s  long been appreciated that pleural fibrosis, either circumscribed 
or dif fuse  (or combinations theragf), is frequently 8een on x-rays f o l l o w h g  

asbestos exposure. 15-20 

However, there has been some hesitation in ascribing serious potential f o r  

asbestos-associated disease i n  individuals whose sole radiological abnormality 

has been pleural fibrosis, especially if c~rcumscribed. SucA insecuri ty  

has perhaps been lessened recently by descriptions of pulmonary func t ion  

decrements in asbestos workers without evidence of ident i f iab le  parenchymal 
and by the  growing awareness that only 8 portion of the pleural 

f i b r o s i s  actually present may be seen on standard films. 2 5 ' 2 6  Further, 
. .  ... . . . .  . . . . . . . .  .,.-; :::..: . .  .. , ??-,. . .  ... ............ I :  ,___ $ _ \ . '  . . . .  ,-,. . - ... .*. . . . .  .I . ,"" .-. . . . . . . . . .  
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. the potential importance of f i b r o s i s  of  the visceral pleura is increaaingly 
Finally, the fatal potential of d i f f u s e  
30 

being brought t o  at  tention. 27u29 
pleural  fibrosis has been noteworthy, 

These considerations coexis t  with observations that many patients have radio-  

logically evident pleural fibrosis without appreciable c l i n i c a l  difficulty 
(dyspnoea). They represent one end of a spectrum of the e f f e c t s  of. pleura', 

f ibrosis  - f ibrosis  present but no observed disability, through functional 
decrement with or without clinical disab i l i ty  of varying degree, t o  extensive 

disability or even death. Where each case fits in such d spectrum has to 

be separately evaluated by appropriate studies. 

The presence o f  pleural f ibros is  signals that exposure has taken place and 

that the individual has, i n  that respect, been a l tered  - he o r  she is "at 
r i s k "  o f  subsequent serious asbestos-associated disease. 

We have been interested in whether rad io log ica l ly  evident pleural  fibrosis, 

as recorded i n  the TLO Classification, has or does not have predict ive  

significance insofar as mortality experience i s  concerned. 

In 1963, 488 insulators of the 1,117 examined had pleural fibrosis on their 

films. In 195, th i s  was the sole radfologLcal abnormality; in. 293, there 
vat3 parenchymal fibrosrs as wel l .  310 of these men died by the end of 1989. 

Table 9 l i s t s  the causes of death in categories of greatest interest.  The 
presence of radtalogicahly evident pleural f i b r o s i s ,  in the absence of garea- 

chywar fibrosis, 8i~nificant~g increased the r i s k  of death of lung cancer, 
mesotheli~ma, and asbestosis. If there was concurrent radiologically evident 

parenchymal fibrosis, the risk was greater, But pleural f ibros i s  by itself 
gave excess deaths of lung cancer as well as deaths o f  mesothelioma and 

asbestosis. Hen whose x-rays in 1963 showed pleural fibrosis [the types 

of pleural changes are l i s t e d  i n  Table 101, but no parenchymal small opacities 
had, fn t h e  next 27 years, 20 deaths from lung cane& o f  90 deaths in all 
(22.27,), 16 from mesothelioma (17.82) and 6 ( 6 . 7 X )  from asbestos is ,  Among 
thoae whose x-rays had both pleural. and parenchymal f ibrosis ,  i t  was 61/220 
(27.79,) from lung cancer, 25/220 (11.4%) from mesothelioma and 42/220 (19.1X) 

from aabestosis (Table 11) 

In contrast,  where there had been no pleural f i b r o s i s ,  the- percentages dying 
& ,  

T 
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of these. asbestcs-associated diseases were lower, albeit again influenced 

by the presence or absence of radiological1y evident parenchymal fibrosis 
(Table L l >  when comparing the subgroup without parenchymal and pleural 

changes, with the subgroup i n  which pleural changes only  were detected. 

Mortality from lung canter was 13.0't vs. 22.2%, from mesothelioma 3 . 3  vs.  

17.82, and from asbestosis 4.6% v8. 6.7%. me predictive significance of 
radiologfcally evident pleural f tbrosfs  was parr i cular ly  Been i n  loager 

duration-from-onset categories (Table 12) .  

Pleural fibrosis on chest x-rays, as a result of asbestos e x p i u r e ,  i s  by 

no means a benfgn conditidn, in terms of risk of death of asbestos-associated 
d i s e a s e .  

Se lect ive  bias .  

One hundred and thirty-two (132) (lO.l%l of the Unionsq membership on 

January 1, 1963 d i d  not participate i n  the c l i n i c a l  examinations. We have 
been i n t e r e s t e d  whether t h i s  might have introduced elements o f  selective 

b i a s  in the results of the analyses. 

We maintained observation of the 132 non-participants in exactly t he  Same 

manner as the 1,117 who were examined. Their mortality experiences ware 

very m c h  the same. Table 13 provides the age and duration from onset dis tr i -  
butions over the 27-year period and Table 14 gives the distribution of the 
58 deaths among them, which can be conpared with those among the examined 
men in Table 2 .  There was no evidence of s i g n i f i c a n t  selective b i a e ,  a t  

least of the aort reflected i n  mortality dataA 

Discussion 

%e results described h e r e  represent the  effects of one kind o f  asbestos 

exposure - that resulting from the use of asbestos products i n  insu la t ion  

work. This was surely markedly excessive during the 1930'6, 1 9 4 0 ' s ,  1950's 

and probably through most of. the 1960'8 - although how excessive cannot 
be documented since very fev dust counts were made. Exposures are be l i eved  
to  have decreas'ed in the 1970's and further in the 1980's because of 
increasing awareness o f  the hazardous nature of asbestos insulat ion work, 



and the elimination of asbestoa in insulation product8 newly manufactured 
a f t e r  1972-1973. 

While there has been a p a u c i t y  o f  dust counts t o  document t h i s  b e l i e f ,  

analysis of death rates of  insulation workers i n  three periods of t i m e  

(1967-1972, 1973-1978 and 1979-1986) has found that,  in equivalent 

duration-from-onset groups, rates  declined somewhat (+: 15%) for lung cancer, 

a sbes tos i s  and peritoneal mesothelioma, (for those less 
o n ~ e t  o€ exposure) but not for pleural mesothelioma nor 

40 years from onset. 32 T h i s  secular change may have 
on' rates found in t h i s  study. 

than 40 years from 
for those mote than 

had some inf luence  

The clear trends in the death rates for aabestos-associated diseases a s  

a function of categories of small opacities provide evidence that validates 
che pertinence of the 12-point ZLO scale, a t  l e a s t  insofar 8s predictive 

value f o r  mortality risks i s  concerned. They do not help us very much in 

evaluation of an individual case a t  any one time, with regard to function 

decrement or disability. flut, then, the ILO Classification was not designed 

nor destined f o r  such clinical use - an admonftion repeatedly offered, but  

as frequently disregarded. Workers with x-rays tha: are interpreted a s  

1/1 or even greater profus ion  may be f i t ,  while others categorized as O/L 
or 1/0 can have troubling disability. Xndfvidual evaluation and j u d p e n r  

are needed. 32-34 

The 3ame is true for pleural fibrosis. In epidemiologiea1 terms, groups 
with pleural f ibroeis ,  even without radiolog€caLly evident parenchymal. 
f ibrvs ig ,  have significantly less favorable prognosis than workers without 

such radiologica1 change. This is to  a considerable extent due t o  e f f e c t s  

o f  the exposure that had occurred and not necessarily to consequencee of 

the fibrosis that is seen. 

For the  individual, disability is again variable. Some v i th  pleural  fibrosis 

may have functional decrement and/or disability. Others may not, whatever 

i s  seen on the x-ray. Judgments w i l l  have t o  be made with regard to findings 
in individuals, insofar &s current statu$ i s  concerned. Prognosis is a 

separate question. 

7 



* From a public hes l th  control  ,point  of view the data in t h i s  study indicate  
that every e f for t  should be made to avoid asbestos exposures vhtch can result 
in rad io log ica l ly  detectable fibrosis, parenchymal or pleural. 

Conc lus ions 

1. Asbestos insulation workers without radiologically evident parenchymal 
fibrosis ha& s ign i f i cant  risk of death o f  asbestos-associated, disease, 

including lung cancer, mesothelioma and asbes tos i s  when observed over 

a per iod’of  27 years (1963-1989). 

2. When initial x-rays showed fibrosis, the rtsk was greater, This was 

well demonstrated by ascaading levels of  r i s k  o f  asbestos-associated 

deaths with increasing ILO major categories o f  parenchymal fibrosis 
(0--->1--->2/3). 

I t  was also  true €or increasing l eve l8  of intermittent categories ( O / O ,  

O / l ,  1/0,  l/1, 1 / 2  or greater). 

3 .  The stepwise €acreass in risk, if radiographic pro fus ion  of small opaci- 

ties is accepted as a surrogate f o r  l e v e l s  of exposure, constitute 

evidence for a Ooseldisease response relationship, €or  f a t a l  

asbestos-associated disease. Alternatively, it may relate to bio log ica l  

phenomena of which parenchymal fibs-oats is one evidence,  or to a 
combination of exposure and b io log ica l  response in f luences .  

4 .  The fact that O / l  profusion readings were associated with greater 

mor t a l t t y  r i s k  than O / O  ha8 both prospective clinical and epidemiological 

importance. It also  tends t o  validate the usefulness of the 12-point 

s c a l e  o f  readings of profusion of small opac i t i e s  originally introduced 

for  coal workers pneumoconiosis and frequently used nowadays for 
asbestosis. 

0/0 categori2ation in an individual vho ha8 had significant exposure 

( a s  determined by the experiences o f  a group) does not “protect” against  
subsequent increased risk of death of asbes tos i s ,  lung cancer or mesothe- 

lioma. But 0/2 carries  greater risk. ’ 



5'. The presence of pleural f ibrosis  in i n i t i a l  films also  was associated 
with important subsequent increased risk of death of asbestos-assocfated 
disease .  195 insulators had f i l m s  in 1963 with p l e u r a l  f i b r o s i s ,  without 

parenchymal disease. 500 had no pleural fibrosis, agafn i n  the absence 
of small opacities. Those w i t h  pleural  change had greater r i s k  of  

asbestos disease death when both groups w e r e  followed prospect ive ly ,  

January 1, 1963-December 31, 1989. If there was parenchymal f i b r o s i s  

in addition to the pleural change, the results were, as expected, even 

worse, particularly for death of asbestosie. 

Whatever the exposure/biological response complex may be that is 

associated with the radio logica l  appearance of pleural fi'drosis af ter  

asbestos exposure, i t  is also associated with increased mortality r i s k .  

However, this F8 not t o  say that , t h e  fibrosis seen on the  x-rays ( i n  

the very large m a j o r i t y  o f  ea$&$, circumscribed) directly resulted in 
death. The plaques d i d  not become pleural mesothelioma and lung cancer 
did not occur preferentially in the regions of pleural fibrosis. 

6. Two other observations were of interest. In this prospective inves- 

tigation, we were able to explore the p o t e n t i a l  for s e l e c t i v e  b i a s .  There 

were 1,249 members o f  the Union in 1963. One thousand one hundred and 
&eventeen (1,117) came f o r  examination, 132 did not. Observation was 

maintained of both groups. ,Over the next 27 pears, t h e i r  mortality 

experience was very much the same. 

Second, approximately half of the deaths were under the age of 65. 
Asbestos insulation workers not only died i n  excess,  but the deaths 

were frequently premature. 



Table I 
i 
I 

Aae 
t 5-19 
20-24 
25-29 
30-34 
35-39 
40-44 
4 5- 49 
50-54 
55-59 
60-69 
65-69 
70-74 
75-79 
8 0- 84 

85+ 
Total 

Prospective observation sf 11 17 New York - New Jersey 
asbesfos insulation workers, January 1 ,  1963 - December 31, 1989 

A 
11.5 

283.8 
925.3 

1851 .? 
2728.8 
3247.9 
3494.3 
331 0.5 
2822.0 
1227.8 
1227.8 
87 2.0 
475.9 
213.8 
A 

23,352.2 

person vears of observ;atian 

mr, from o nset kea rsl 

A 
'11.5 
283.8 
789.8 
654.0 
257.0 

# 2.8 
0.0 
0.8 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2008.9 

10-19 
0.0 
0.0 

4 35.4 
1195.7 
2157.8 
1501 -5 
527.9 
59.6 
25.8 
13.1 
6.4 
8.0 
0.8 
0.0 
0.0 

5623.2 

20-?9 
0.0 
0.0 
0.0 
1.9 

314.0 
1730.4 
2658.8 
1694.2 
521 -4 

81.9 
31.2 
8.5 
3.3 
0.0 

7045.6 
D.0 

6 

0.0 
0.0 
8.0 
0.0 
0.0 
3.1 
5.4 

1549.7 
1979.1 
90.6 
233.3 

47.1 
22.6 
5.6 
0.0 

5049.5 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
6.6 

295.2 
880. I 
799.6 
294.2 
48.1 
t 8.7 
3,1 
2353.6 

I 

I 

i 
r 

50, 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 I 

0.0 
0.0 
0.0 
2.9 

156.9 
461.9 
401.6 
189.3 

3 
1268.7 

c, 
L 

- 

i 
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Table 2 

Observed and expected deaths among 11 17 New York - New Jersey 
asbestos insulation workers observed prospectively 

January 1,1963 - December 31,1989 

All causes 
AI! cancer 
Lung 
Mesothelioma4 

pleura14 
Pe rits ne a14 

G.1. CancsG 

Non-infectious 
Resp. Disease 

Asbestos i s4 

Cardiovascular 

QkEL 

484 
21 3 
99 
30 

7 
11 
32 

49 
24 

154 

Person - years = 23,352.5 

ul 
317.14 
70.92 
24.73 
0.00 
0.00 
0.00 

18.28 

13.85 
0.00 

161.32 

Ratiq . 

1.53 
3.00 
4.00 - 
- 

1.75 

3.54 
.) 

9.5 

Q b A *  

484 
237 
113 
59 
15. 
43 
30 

60 
55 

128 

mi 
31 7.1 4 
70.92 
24.73 
0.00 
0.00 
0.00 

18.28 

13.85 
0.00 

161.32 

EWh3 U4P.Y. 

1.53 207.3 
3.34 101.5 
4.57 48.4 ' 

.L 25.3 
4. 6.4 

18.4 
1.64 12.8 

4.33 25.7 
23.6 

0.79 54.8 

1.Expected deaths ("De) are based upon age and year specific dsath rates of the 
US. Nationat Center for Health Statistics for white males, for 1963 - 1987, 
@xtmpQlated for 1988 and 1989. 

2.5est Evidence ("BE"). Ascertained after review of all availals autopsy, surgical 
and ciinical material. For mesothelioma, only cases in which histopathological 
material was esnfirrned as mesothsiioma at Mount Sinai ware $0 categorized. 
Cases not so verified, even if considered by others as mesathetioma, are not 
categorized as rnesotheiioma in this investigation. 

3.Calculated for informatian only, since it utilized "Best Evidence" vs. "Death 
Certificate" diagnoses, not strictly comparable due to different quality of 
asce flai n me nt and verification, 

4.Rates are not avaitabie since these have been rare causes of death in the 
general populati~n. 

5.lneludes cancer of stomach, esophagus, colon-rectum, liver, gall-bladder and 
bile ducts, 

.. . . 

1 
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Table 3 

Deaths of lung cancer, mesothelioma and asbestosis among 1,117 
New York - New Jersey asbestos insulation workers . 

January 1,1963 - December 31, 1989 

from onset c a w  ri 

20-29 7045.6 64 48.77 1.35 

pBsi2 U 4 P  
0 - 
0 - 
9- 12.8 
6 11.9 

21 09.2 
JLLkELB 
55 2 3.6 

1. Expected deaths ("DC') are based upon age' and year specific death rates of the US. National Center for Health 
statistics for white males, for 1963 - 1987, extrapolated for 1988 and 1989. 

2. Best Evidence ('BE"). Ascertained after review of ail available autopsy, surgical and clinical material. For 
mesothelioma, only cases in which histopat hologicat material was confirmed as mesothelioma at Mount Sinai, were 
so categorized. Cases not so verified, wen if considered by others as mesothelioma, are not categorized as 
mesothelioma in this investigation. 

3. CalcuCaled for information only, since it utilized "Best Evidence" vs. "Death Certificate" diagnoses, not strictly 
comparable due to different quality of ascertainment and verification. 
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Table 4 

All causs 

All cancer 

Lung Cancer 

Mesothelioma 

Asbestosis 

Age at death of 484 New York - New Jersey 
asbestos insulation workers 

January 1,1963 - December 31, 1989 

IQtal 
484 

237 

113 

59 

55 

. ' i .  

T 



Table 5 

L O .  classification of x-rays of 1 ,1 I 7  New York - New Jersey asbestos insulation workers 
observed prospectively January 1, 1963 - December 31, 1989, in duration from onset categories. 

Number of Years from onset 
opacities workers Bid 

o/u 364 8869.8 
011 331 7392.4 
1 io 199 3989.7 
1 /T I66 25 36.6 
1/2 4- 5z w - 11 17 23,352.2 

I_ 

532 
1222.0 
555.0 

1 194.3 
36.9 
lzll 

2008.9 

t0-19 
2689.5 
1 742.0 
834.0 
350.7 a 
5623.2 

20-29 
2953.7 
2280.8 
1 193.4 
573.4 
4L.Z 

70 45.6 

30-39 
151 9.6 
1688.6 
1057.6 
643.4 
x3L.z 

5049.5 

40-49 
375.7 
71 1.8 
473.4 
568.1 
2iZ.l  
2353.6 

106.8 
410.5 

1 234.5 
362.2 
152,2 

1268.7 

'Totafs vary slightly associated with compression of results to one decimal place. 
v 

2 Pa ren m s i s  196- 

Parenchymal Pleural Number of 
fitsrosisfibrasis l!&xk.m I?al 
0 0 500 121 76.8 
0 i- 195 4080.4 
+ - 0  129 271 6.9 
+ f 2% 4363.1 

= 1117 23,337.2 

1311 
1679.0 
98.3 

175.2 sz 
2008.2 

Years from onset 
5skk 

161.6 
355.4 
110.0 
;39,4 

1266.4 
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Table 6 

., 
Daaths of lung cancer, mesothelioma and asbsstosi8 ,among 1,117 

New Yark - New Jarsay asbestos lnsulstlon workers . 
January 1, 1963 - December 31, 1989 

Duration from 

0 0.0 
1 0.02 56.0 
1 . 0.13 7.7 
5 0.38 13.2 

10-19 0.5 0 0.0 
20-29 17.6 3 0.30 10.0 
30-39 85.8 3 1.56 1.9 
46-49 3 42.9 19 5.12 3.7 

U4PY 
0 
0 
2 3.8 
5 15.6 

13 19.5 

AtibSmh 
sui? lQ4PY 
0 . 
0 
5 8.0 
3 9.3 
1 9.2 

Q.h* U4FY 
0 
0 
1 5.6 

12 68.4 
8 71.4 
1 2 s  
33 48.9 

0 
0 
2 11.2 
3 17.1 

15 3372 
28 41.5 

a 71,4 

mz U4PY Q b 2  lQ4PY 
0 
0 

0 
0 - 
0 2 1130.4 
0 0 '  - 
1 70.0 12 839.7 

1. Expected deaths ('DC') are based upon age and year specific death rates of the US. National Center for Health 

2. Best Evidence 'BE?. Ascertained after review of all available autopsy, surgical a d  cfinkal material. For mesothelioma, 

Siatislics for white rnaleq tor 1963 - 1987, extrapolated for 1988 and 1989. 

ody cases in w I, ich histopathological material was conflnned as mesothetima at Mount Sinat, were so calegorized. 
Cases not so verified, even if considered by others as mesothelioma, are not categorized as mesothelioma in this 
investigation. 

due to different quali!y of ascertainment and verification. 
3. Calculated for information only, since it utilhed "BestaEvidence' V8. "Death Certibate' diagnoses, not strictly comparable 

T 



Duration from P eison 
YSa= 

1222.0 <lO 
10-19 2689.5 
20-29 2953.7 
30-39 1519.6 
40-49 375.7 - 
TOTAL 8869.8 _ _  .I 

Ql.mmmd 

Table 7 

Dealhs of lung cancer, mesothelioma and asbestosis among 1,117 
New York - N8w Jersey asbestos insulation workers . 

January 1, 1963 - December 31 , 1989 

Total 
deaths 

6 
a 

23 
19 
17 

84 
L - 

Duration from Person 1 Totat 
l2Q%uw& 

4 0  
10-19 1742.8 
20-29 2280.8 
30-39 1688.6 
40-49 711.8 

4 
19 
32 
30 - .  a+ 410.5 I 2 7  

TOTAL 7392.4 I 114 

1963 Chest x-rays 
m i o n  QIO (364 work- 

0 0.02 
0 0.34 
1 1.57 0.64 3.4 
8 2-33 3.43 52.6 

elioma 
lQ4PY 

- - 
1 1.07 0.93 26.13 5 133.1 
1 0.47 2.12 93.6 2 1BL3 

I1 5.82 1.89 12.4 7 7.9 

31 wo- 

Lung Cancer 

0 0.01 
0 0.241 - 
4 1.34 2.98 17.5 
9 2.67 3.37 53.3 
6 2.01 2.99 84.3 
4 2.31 97.4 
23 8.01 2.87 243.0 

sB&2 m' w 3  lsrzPY 
Mesothelioma 

0 - 
0 
2 8.0 
5 29.6 
8 112-4 
A 

13 24.3 

m2 @PY 

A3 estosis 
Q&L2 &PY 

0 
0 - 
3 10.2 
0 - 
I 26.6 

-iLLuJl 
5 5.6 

Asbestosis 

- 0 
- 0 
2 8.8 
3 17.8 
0 - 
6 8.1 

Qk2 l@PY 

I ,  Expected dealb ("DC.) are based upon age and year specific death rates of the U.S. National Center for Health 

2. Best Evidence ("BE"). Ascertained after review of all available autopsy,swgkal and clinical material. For 

Statislics for white males, far 1963 - 1987, extrapobted for 1988 and 1999. 

mesolhefioma, only cases in which histopalhoiogical material was conlimed as mesolhelioma at Mount Sinai, were 
so categoriied. Cas= not so verilied, even if considered by others as mesothelioma, are not categorized as 
mesothelioma in this investigation 

3. Calculated for information only, since it utilized "Best Evidence" vs. "Dealh Cerlificate' diagnoses, not slridty 
comparabfe due to different quality of ascertainment and veritication. 

t- 
11-1 

t 
- 3  

n 

I 

4 
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r 
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.. 
Deaths of lung cancar, rneaatheilbrna and &$bestools rmong 1,117 

New York - New Jersey abbestas Insulation worker8 . 
January 1, 1963 - December 31, 1989 

r963 Chest x-ray8 
ProfusJon 110 (799 war- 

Ouration from 

0 0.13 - 
2 0.73 2'73 16.8 
5 1.71 2.92 47.3 

Duration from Person 
pset ( Y e a  &arS 

<lO 36.9 
10-19 350.7 
20-29 573.4 
30-39 643.4 
40-49 568.1 - 
TOTAL 2536.6 

Duration from Psrson 
1'BibLs 

< I O  0.0 
10-19 4.0 
20-29 dl  .7 
30-39 137.7 
40-49 221 .l - 
TOTAL 558.5 

Total 
ikawhs 

0 
2 

12 
24 
37 

130 
55 

Tot4 
L?..Qah 
0 
0 
3 
8 

25 
L 

54 
_L__ 

Mesothelioma 

4 0.44 9.10 69.0 
10 1.09 9.20 155.4 

Lung Cancer 
6 b b 9 2 b 1  w m w  
0 
0 
1 0.04 28.37 239.8 
4 0.19 20.91 290.5 
8 0.58 13.89 361.8 
8 0.81 1370 5256 

21 1.42 -Iy_ 14.83 .~ 376-0 

Mesothelioma 

0 
0 
0 
2 145.2 
1 452 

m 2  u % Y  

L 
4 71.6 - 

Asbestosis 
Sz&* LQ4PY 

0 
0 
2 34.9 
2 31.1 
5 88.0 u 

17 .67.0 

Asbestosis 
QZL2 U 4 P Y  
0 
0 
2 479.6 
Q 

1. Expected deaths (Po are based upon age and year specific death rates of the U.S. Natkmal Canter for Health 

2, Best Evidsnce (%E'). Ascertained after review of dl available autopsy. surgical and clinical material. For 

Slatistics for white males, for 1963 - 1987. extrapolated for 1988 and 1989. 

mesothelioma,  OR^ cases in which histopathologkal material was confirmed as mesothelioma at Mount Sinai, were 
90 categorized. Cases not so verified, even if considered by others as mesothetiorna. are not c;itegoriized as 
mesothelioma in this investigation. 

3. Calculated for informafirm only, since iutiliied %est Evidence' vg. "Death Certilicate" diagnoses, not strictly 
comparable due to different quality of ascertainment and verification. 

1 
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.. 
Deaths of lung cancer, me$athelloma and asbrstosls among 1,117 

New York - New Jersey asbestos insulation warkers . 
January 1, 1963 D.MmbQr 31, 1989 

Duration from 

Duration from Person 
P m 

<10 55.7 
10-19 540.0 
20-29 931.6 
30-39 1 169.5 
40-49 1026.9 

639.4 
4364.9 

5!&L--- 
TOTAL 

1963 Chest x - w  
Small opacltfes - 0 
Pleural tlbrosla 4 

(1 95 workers) 

Lung Cancsr 
w* Exa" & le4pY 

0 0.00 
0 O,f4 
3 0.76 408 25.8 

10 1.81 5.52 89.0 
4 1.58 2.53 ?I .Q 

Mesothelioma 

0 
0 

3 26.7 
7 124.3 

pgsLI2 ladpY 

1 '8.6 

Asbestosis ' 

nbL2 ra4PY 

2 17.8 

0 
0 
1 8.6 

1 17.8 

Tdtsi 

sd%atbs 
0 
2 

15 
35 
80 

220 
88 
v 

$mail opadtfos - * 
Pleural fibrosis 4. 

(293 workers) 

Lung C a m r  Mesothetloma Asbestos is 
Q b d  UJPY 
Q 
0 
4 
3 25.7 

18 175.3 

42 96.2 
-' 

1. Exp&cted deaths ('DC-) are ksed vpgn a ~ e  and year specire death ratels of the U.S. National Center for WeaHR Statistics 
for white maies. for 1963 - 1987, extrapolated for 1988 and 1989. 

2. Best Evidence ('BE"). Ascmained adtsr revbw ol all avsilabls autopsy. surg'ml and clinical Ct%WiaI. For messthetioma, 
only cases in which histopathobgjcal material was confirmed as mesotheliema at Mount Sind, were M categoritgd. 
Cases not so verified, even if considered by others 8 s  mssoth@lioma, &re not c%tegorized as rnePothdiima in this 
investigation. 

duff to different quality d ascertainment and verification. 
3. Calculated far information only, since it utilized 'Best Evldence" vs. 'De& Certificate' diqnoses. twt strictly comparable 



Table 10 

,Extx!i 
1 
2 

Total 

,Width 
A 
B 
C 

Total 

Pleural fibrosis in chest x-rays of 1 ,I 17 
insulation workers examined in 1963. 

R 
L 
0i late ral 

Total 

w i f i c a t i o n  
Extent 1 
Extent 2 
Extent 3 

Total 

R 
t 
Bitatetal 

Total 

llb!I!m 
184 
5i$ 

252 

153 
83 

252 

63 
150 
169 
342 

42 
65 
52 

170 

44 
54 
u 

142 

22.56 

22.56 

30.62 

15.22 

12.71 



1963 Chest x-ray 
Parenchymal Pleura! 
fibrosis fibrosig 

0 0 
0 + 
+ 0 
+ + 

9 8.3 
16 I 7.8 
9 13.6 
2 5 - 1 1 . 4  
59 - - 12.2 
c 

Table 11 

5 4.6 
6 6.7 
2 3.0 

jgj_ 
11.4 

42 
55 
i 

Deaths of lung cancer, mesothelioma and asbestosis among 1,117 
New Yo& - New Jersey asbestos insulation workers . 

January 1,1963 - December 31, 1989. 

Number Total Person- 

d J E a -  yearS 
500 108 1 2,179.9 
195 90 4,083.0 
t 29 66 2,719.7 rn 4,364.9 

484 
2x3 

1,117 - - 

 una cancer 
2 

14 13.0 
20 22.2 
18 27.3 

23.4 - 113 

E 
L 
ci 



Table 12 

Predictive signiflcance of radlologlcal abnonnslttle!, among 1,117 New York - 
New Jersey asbestos lnsutatlon workers observed PrOSpeCtively 

January 1,  1963 - December 31, 1989 

ults In e-on from onset c- 

Parenchyma 
libsosis. 

0 
0 
+ 
+ 

0 
0 
+ 
4. 

0 
0 
-+ 
+ 

0 
0 
+ 
+ 

Pleural 
fibrclsis 

0 

0 
+ 
+ 

0 

0 
i- 

+ 

0 

0 
+ 

+ 

0 

0 
+ 

4 

Person 
Ysxs 

4070.1 
1 164.7 
876.7 
931 .S 

2084.3 
1123.7 
669.7 

1 169.5 

524.2 
5633 
236.8 

1026.9 

161.6 
355.4 
110.0 I 639.4 

m 2  Errel Batia3 U 4 P Y  - 
2 2.18 0.92 4.9 
3 0.74 4.08 25.8 
2 0.56 3.58 22.8 
5 0.65 7.71 53.7 

3g-39 vears from onset 

7 3.19 2.19 33.6 
10 1.81 5.52 89.0 

11 1.89 5.81 94.1 
a 1.10 7.28 119.5 

3 1.50 201 57.2 
4 1.58 2.53 71.0 
3 0.67 4.51 126.7 

24 2.82 8-51 233.7 

2 0.70 2.85 123.8 
3 1.50 2.00 84.4 
4 0.42 9.53 363.6 
20 2-55 755 312.8 

I 
1 
1 
0 

2 
3 
6 
6 

2 
7 
1 
8 

0 
5 
1 

11 

2.5 
8,6 

11.4 

9.6 
26.7 
89,6 
51.3 

38.2 
124.3 
4 2 2  
77.9 

1 40.7 
90.9 

142.0 

4 
1 
1 
4 

1 
2 
0 
3 

0 
1 
2 

18 

0 
2 
0 

17 

9.8 
8.6 

42.9 

4.8 
17.8 

25.7 

17.8 
84.5 

175.3 

56.3 

265.9 

1. Expected deaths ("DG') are based upon age and year specifc death rates of the US. National Center for Health 

2. Best Evidenw ("BE"). t%cer~n& abr review of aft available autopsy, surgicaJ and clinical material. For 

St&ti= for white males, for 1963 - 1987, extrapolated for 1988 and 1989. 

mesothefioma, only cases in which histopathological matelial was confirmed as mesothelioma at Mount Sinai, were 
so categorized. Cases not so verified, even if considsred by others as mesothelioma. are not categorized 85 
mesothelioma in this investigation. 

3. Calculated for information onty, since it utilized "Best Evidence" vs. "Death Certificate" diagnoses, not Strictly 
comparable due to different quality of ascertainment and vedfkaDlon. 

T 
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Table 13 

Deaths of 132 Local 12 and 32 asbestos insulation workers who failed to 
appear for examination in 1963 but who were nevertheless observed 

prospectively January 1, 1963 - December 31, 1989 

person vem of obscsrvatioa 

Aa_e 
15-19 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55-59 
60-64 
65-69 
90-74 
75-79 
80-84 
85+ 
Total 

IQb! 
6.4 

81.9 
193.0 
299.5 
387.1 
427.3 

310.7 
226.3 
t 28.7 
58.4 
51.6 
4044 
23,9 
-4 4 1  

2622.1 

382.8 

sa2 
6.4 

81.9 
I62.9 
97.0 
23.5 
3.9 
0.5 
2.7 
0.7 
0 
0 
0 
0 
0 
Q 

379.5 

m 
0 
0 
30.0 

202.4 
325.3 
192.1 
47.6 
20.2 
14.0 
4.9 
0.7 
0 
0 
0 
Q 

837.2 - 

2x22 
0 
0 
0 
0 

226.6 
309.8 
176.3 
35.2 
15.7 
10.2 
4.9 
0.7 
0 
Q 

81 7.6 

38.2 

- 

30-39 
0 
0 
0 

0 
4.6 
23.7 
106.2 
155.4 
62.5 
10.7 
7.4 
5.9 
0 
Q 

376.4 

; o  

- 

40-49 a 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
1.1 0 
4.9 0 
19.4 I .1 
40.1 4.9 
31.9 4.5 
25.7 13.4 
19.4 14.2 
1.4 22.5 
P %3. 

143.9 64.7 - - 

t 
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a Table 14 

Obsetved and expected deaths among 132 New York - New Jersey 
asbestos insulation workers, not examined in 1963 but observed 

prospectively from January 1, 1963 - December 31, 1989, 

hS 1963 - 1989 
(2622 person-years) 

All causes 
All cancer 

Lung cancer 
~e so t h e Ii o m a4 

~1eurai4 
Peritoneal4 

G.I. + Cancer5 

Qkx&aad2 
58 
24 
12 
5 
1 
4 
5 

1 

26.38 
5.51 
1.84 
0.00 
0.00 
0.00 
1.44 

m 3  
2.20 
4.35 
6.53 
0.00 
0.00 
0.00 
3.48 

sap ' 

221 2.0 
91.5 
45.8 
19.1 
3.8 

15.3 
19.1 

Non-inf. resp. disease 5 0.99 5.07 19.1 
Asbestosis4 5 0.00 0.00 19.1 

1. Expwted deaths ("DC") are based upon age and year specific death rates of 
the U.S. National Center for Health Statistics for white males, for 1963 - 
1987, extrapolated for 1988 and 1989. 

2. Best Evidence (*BC"). Ascertained after review of all available autopsy, 
surgical and clinical material, For mesothelioma, only cases in which 
histopathological material was confirmed as mesothelioma at Mount Sinai 
wwe SO categorized. Cases not so verified, even if considered by others as 
mesothelioma, are not categorized as mesothelioma in this investigation. 

3. Calculated for information only, since it utilized "Best Evidence" vs. "Death 
Certificate" diagnoses, no? strictly comparable due to different quality of 
ascertainment and verification. 

4. Rates are not available since these have been rare causes of death in the 
general population. . 

i 5. Includes cancer of stomach, esophagus, colon-rectum, liver, gall-bladder 
and bile ducts. 

T 


