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E. t | ancentration of siuch bers ' Usie election n o ) \ i 
, pation amd tissig hine techmgues. chiy sotile asbestos can in entificd o 

v " " ol sttty all urb LS readenms ! ad 

3 Another specilic pollation problem twhich, howe < i 
h, Q I ontrolled or ¢himmated) s contunmnation ol The OMe ensve 1 W g 

= Wites gypenence exposure to chemicals amd dists when Lande dutat 
& ne contamimated work clothes. Other honschold residents may alse be ane 

e eanosed to the gradual acenmulation of industiad ma s shed o 1 

t froun o laborer s dirty shoes and work clothes and subsegaently cinctated W 
&l- ind suspended i the ar. The potential health sk of such exposures s byt 
“ only begimmng to be recogmezed A CM 

Second o occupational exposure. houschold contact s the most h 

x trequently adentficd source ol ashbestos expostiie among repoticd } iy 

3 mesothelioma cases Vianna and Polan® seviewed 820 dises of Lt 
% mesothehoma amoeng women i Nea York Stale, ien were ks n o \ i 

had hushands or fathers who had worked i oan asbestos trade. Compated 

1o o matched control population. an estimated relative sk factor of ten 
Was calenluied for women with this tvpe of exposure, Despite the reports RADIC 
of mesothelions among persons hiving houschold contact wath ashestos 
workers. few attempts have been made 1o assess the prevalence of whe ‘ 
asbestos-related discases [ conp 

. den 
we B CHARACTERISTICS OF ASBESTOS-ASSOCIATED ' reands 
f ) DISEASE . epid 
t- ' ' ! 
‘S Asbestosis (parenchymal fibrosis, pleural fibrosis, pleural caleinca- } thich 
. ton) and malignancy (ung cancer. pleural and perttoneal mesothehoma tant 
. § gastromtestinal cancer) are well recognized hazards of vecupational ex : tal 

posure to ashestos. Epidemiolodc investigations ol these illnesses i A 

- heavily exposed occupational groups have defined the important relation : TR 
ships that characterize asbestos-assoctted diseise Intensity and length O 

e = . of exposure as well as amount of time elapsed from time of expostire were ' How 
alveady apparent in Merewether and Price’s 1930 report on asbestos f ) ather 
They reported that individuals working m the less dusty areas ol ishestos ; ation 

i teattle mills were less hikely to develop parenchymd fibrosis than thos ; nii 
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working m more dusts areas (en percent sersus 3 percenti. Sivv-one 
percent of mdividuals with more than 15 veary” employment had fibrosis 
s compared with 20 percent anong those employed tess than 15 vears 
None of the workers emploved tor less than Tive years n cither arca 
howed evidence of fibvosis. Subseanent reports contirmed and refined 
these obsery ations toi both Chimaal asbestesis and, later, mortabity trom 
ashestos-assogited mahignancies.” 

Fyen after exvessive dust exposuie. sutheent tme must e allowed 
tor this chitonie disease to hecome manest. From the same perspective. 
adverse effects af buet or low-Jesel exposuies are even less hikely Lo 
yecome apparent tapidly - Insutticient ¢l ipsed time from hirst exposure 
when evaliting exposures. will lead to underestimates ol tish. Because 
duration of employment and elapsed time trom onset parallel each other 
md piovide @ composite effect, idependent effects are often difticult to 

Al iy zed luez cancer deaths among mdivdu 
appreciate. Seidman 
als who had worked moan amosite ashestos factory for vars g periods 
hetween 1941 and 1953, and had had no subseguent o previous ashestos 
expostie. They found that o group with only one month ol exposare 
began to show gxcessive lang cancer de ithe after 30 vears had elapsed 
from first exposuie. For those with more than one yew employment, 

IS b fateney was shortenad to vears. As the duration andior mtensity of 
expostire fessens, the period of latency ol a particular effect imncrcases 

RADIOGRAPHIC APPEARANCE OF ASBESTOS DISEASE 

The 11O U C International Classification of Radiographs of 1971 
coupled with the set of standard x-ray films that define the abnormahly 
categories 1 the Clussification. now provide i common language and 
defimtion of radiographic abnormalities that should help reduce inter 
peader vatiability and provide more rehable comparisons - among 
epidemiological studies 

Radioduienostic characteristics (parenchymal opagcities. pleural 
thickemne, plenral calcitication, pleural etfusion) have plaved an impor- 
tant rofe in the recognition of ashestos discases sice the 19305 Interst- 
tal tibrosis imtally appears as an increase ol hine reticular markings 
especily i the lower lung fields Such opadities. which appear predomi- 
nately as Ciregular opacities’ but canalso appear as “rounded 
opactties” n the O Classification are not entirely unigue to asbestosis 
However. given a documented asbestos exposure and the absence of 
other conditions such as theumatord tung., sarcaordoses seleroderma, radi- 
atton fibrosis, Hamoan-Rich Syndrome and hronic aspiation pneumo- 
pee which shore o siha tadiographic appearance bt difter e other 
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Assochations with caletfication., such as mineral oihaspiration. mustalso be 
considered 

In combination, these abnormalities—parenchymal opacities tregn- 
tar or rounded) and pleurad thickeniag or calohcabon— muhe the radio- 
graphic diagnosis of ashestosis virtually certam 

OCCUPATIONAL DISEASES AMONG 
NON-OCGUPATIONALLY EXPOSED INDIVIDUALS 

The occastonal appearance of overt gisease among resudents of 
petghborhoods in close provimity 1o factories and individuals having 
household contacts with workers directly involved m handhing tonic mate 
mals has been recogmzed tor more than 40 years. Polyvchlonmated 
biphenvis. bervilium, lead and asbestos hive been responsibie tor dis- 
eases ~een amoni indis idials whose ondy kaown contact with the offend- 
me arent has been mdirectly v member oF or visor io the household 
who had handled the materal moan mdustial setting 1 he most 
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o of 1000 v-ravs. Pleural thickening and parenchymal fibrosis as de 
soribed today . oalthough aceepted as uncommon, were ot commonly 
reported: a broad base for statistical comparison is not. then. readily 
availuble 

Pleural caleification s noticeably more prevalent in surveys where 
non-occupational or enviconmental exposures to asbestos have been rec 
oemized . Table 142 summarizes several such environmentaily exposed 
populiations. Fhe studies of Zolov and Bourilhov and Yazicioghn et al /" 
considered exposure from asbestos indigenous to the soil and rock out 
croppines of the geographical areas examined. KiviluotoTM and NaviaulTM 
studied populations living in neighborhoods and districts with active as- 
bestos mines and manufacturing facihities. Table 14-3 lists the spectrum 
seen in accupational groups. Comparing the three tables itis ey wdent that 
when the prevalence of pleural calcification increases, ashestos exposure 
can be wlentified 

Radiographic abnormalines assoctted with ashestos exposine offer 
an opportunity to identity and evaluate past ashestos exposire in ierms of 
one set of Mologie effects, re.. radographic change Untortunately., 
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Fable 14-2 

Prevalence of Rudmographic Abnormaitties Amaong Survey 
Popal aons with b nvimonmental amd Seiehbos ol 

eyl " ' 1 

\rithi Connny ol | s calciiication fiv o 

N oo I inban noi2 P70y Some 

/ Hul 29 IS Y T2 
190 

Yancwelr Tinken S.O%9 I8N (§77) Not reported 
DN 

Tabie §4-2} 

P lemee of R 

nonally Exposed Workers m the United States 
phic Vbnormahines Smong Ocoipa 

Type of Numbey Pleural Parenchy mun 
At CApPOSIIL eramined calailicanion fibros 

Seeel Lale workers e 14 (6.37) Hoals 
(BRERY 

Selikoft In ulaon workers s 137 (437 MW 
(1965 with 20 years exposure 

Insulition workers 802 13 (27%) 359 (3277) 

with = 30 years exposuie 

Anderson Insulinon waorkees e 3743290 T9T ) 
(1978 with <30 years exposaie 

Insulation workers 19 2@ 149 (207 7) 
with 30 yeirs exposie 

radiological technigues are not sutficiently sensitive o detect asbestos- 
assoctated disease before a clincal latency pertod of 200 30 or more years 
Other means of determining eatlier physiologic responses are needed 

RADIOGRAPHIC ABNORMALITIES AMONG HOUSEHOLD 
CONTACTS OF ASBESTOS FACTORY WORKERS 

NaveatlTM stdied tactory workers. residents of a factory neighbor- 
hood. honsehold contacts of the workers, and an anexposed contiol 
population in Czechoslovakia, Table 14-4 summarizes the results of that 
srvey . Hotsehold contacts had a greater prevalence of plenal calcitica- 
tion oo dud the control The popufation studied swas soadland ondy fou 
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DISCUSSION 

I'he wadespread tise of asbosios and subsequent release and accumu 

Lition of fibers in nor-work environments did not occur on a hnge scale 
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be known 1o have increased risk of ashestos associated ilinesses (ashes- 
tosts. plewral and pertoneal mesothelioma, lung cancer) Occupational 
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Appearance of disease has heen shown to depend upon duration and 
intensity of exposure. The greater the exposure, the soonet the disease 
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