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Abstract: Rodusdopie sagns of pulnmary asbesios disciie wene
fourad i 11V pee cent of 274 wives of shipyaid workers whes were 20
o anne Ve Trom adel ez on s shepvands wr §os Anpoles
Uty Ashestones wis s losisd 1 7 & per cent of 72 sons and 20
o1 vent ol F30 dinghiers of thoese wimhers, Hie wives, sons, amd

Introstud tron

Health risks!' 7 are assoctted with even brief proxinity
fo airhorne ssbestos fibers' in auny ditlerent work places.
e rish anaociated with Jess direet exposure, abthough
vriginafly described by Wagner in 19600 and Liter by New-
hoare and Thompaaon in 19650 has received e sttention.
o one stiwdy, Canudy conicts of asbestos salation produc-
tion workers showed o 13 per vent overadt prevakenee of
rndiogniphic abimualdities charctenstic of sbestosis amd
restlting froft secombary exposures in ther homes -

Shipyards have been the site of widdespreid expesare lo
ahestos for at feast LS mithon workers in various tades,
amd rnhwgraphically detectable asbestoxia has been reported
woeveral groaps of such workers. " I recent stidy of 286
corrent andd rerieed ship repair workees, aunt of whom were
i bestander™ invdes not wawhing directly with ashesios, 86
per cent had asbestosis, and lunge cancer was detected in
live. '™ The rinks for asheatos disease have mt been assesseid
previonisly in fannly contacts of bystander wakers.

Fhis report concerms 852 subjects wha were stidied in
19 aned wchindes “male sund femiade shipvand workens and
therr weves, daughters. wnd sons. The objective was o
determiine the peevaldence of asbestosisg ice.. dilfuse prdmo-
nary fibeosis amd/or plewral librosas incliding cakeitication as
swen by chest rdiographs, m houschold e xposed waves and
chiliien of shapyard workers, amd to compare such preva-
kences 1o those in popuikitions not s exposed.

£

Mothesels

The popnlation studicd consisted of 1,017 workers and
thoir wives, sons, amd danghters cecriited hom the §ong
Beach, Wilmington. and San Pedro areas of fan Anpeles
Connty by a public media campangn, 1ch respondent was
wreenad briefly by a tckephone interviewer (o determine if
the worker wis 20 yers of more from mitial stapvand
cplovmuent, e, fiest exposire o anhesios, Appomtorwents
were mende for ccmnntions durmg Mav 1981,
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ighters were withomt occupational cepesire. Comparable rudio-
praphic sigin were mol foumd ut compuariaa groips. It o pwokablce
it asheston caponine i e usischold places these faemily mem-
hers at ek for nesothetunna amd ung cancvs. (Ane 2 Puble Health
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Alter informed consent was obtained. trained interview-
ers obaned inforniition ahouit aceupational cxposone aed
working conditions, prilmwniacy and candiwe diseases. respi-
rtary symplomis, particubily shortacss ot breath, cough,
spatam, sl wheeziag, and knowledge and attitudes ahont
anbeatos disease. The occnpational questionnaine was hased
on that used in g poor stikdy of family contacts of ashestos
workense and i the studies for the elfects of polybrominated
bphenvis in tie Ste of Mwchipan. ' The iespirstory disease
dquestivainne inchided the Muedicid Rescarch Council chron-
i bronchitis questions with additions concerning astima and
the degree of breathlessacess as reconmended in the epide-
mickopy standardization project.'?

From 107 snbjects sticdied, 13 were excluded  as
distintt refatives who were outstde the stiady categonicex amd
13 subjects had incompliete data, usially having  refused
chest x-rava. There were 76 subiedts wikme iashestos expo-
sure was al work sites other than shipyards. ‘Thirty-nince sons
and daighters were exclinded bevianse their Fathens were fess
than 20 years liom initial occupational exposure 1o asbestos,
An adilitionad 24 shipyard workers, both men nd women,
alsy wese Tess than 20 years from initial exposure (o ashes-
tos,
The 485 women analyzed were either female shipyant
waorkens, or wives or danghiers of workers: 24 per cont were
cmployed but none of the wives or daughiens had worked
with ashestn (Fable 1), Comparisons were aunfe with two
other groups of adult women® @ (Table 1) who had been
studicd using chest rdiographs and questionnaires similar 10
those used in this stidy. The 7% sons of shipyard workens
were compared 1o 673 men (mean age SO 1 17) from the
Fong Beach consus tract ' amd S94 men tmcan ape 43+ 14)
from the Michyzn sample.

Postermantersw amd Biterd chext ndiograms (14 x 17
i) were obtuned 0 all subjects at standard six foot
distince ining convetional technigoes. Chest radiograms
were soreened by o pliveicion and repeated if they appearail
technically unatnbactory for evaliidion of pacimoconioss
by 1.0 (Interaaniond [abeonr Onunization) critena There-
aAlter, thice expenenced readers with at least B reader
qualifications for eading pucunnconiosis Gis established by
the Amencan College of Rinlology) indepemlently reiwd the
posternanienion rndiograms of all three groups for presence
and profusion of irepular opacities and presence and extent
of plevral abnormalities (dilluse thickening, plagues, an
calcfication). They used the criteria of the 19RO revision of
the 310 chwslicition for penmoconiosis' which grindes
the profusion of opacitics from absent (grade 0) to few (griwle
01, to maderate (prade 20, and numcerons (grade 1. Alf sady
and contrul x-rays had identification covered and were
intermixed. The x-rays were prinded (rom (V0 to 33 by
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TABLE 1—Comperigons of Three Groups of Volunteer Women

Womenin  Reference  Relerence
Demographeca Thes Studly Growp 1° Group 2
Per Cont by Age (N.488) (NET4) NS83)
10-34 2 F-] 3
35-54 32 2 3
5+ L] [+ 21
2088 Mg 1 1" 1
Por Cont by Race
White 86 ] <]
Black 12 [¢] [}
Other 1 t 1
% Employed 24 unknown 54
% Exposed 0 23DESI08 81 work 0 3 H
% Possly sxposed 10 asbesios
ot home 100 [} 16

arithmetic consensus of the three gradings. To be considered
positive. two resdings had 10 indicate the presence of
asbestosis grade 1.J, or definite pleural abnormalitics. Read-
ings which differed by two or more grades of profusion, for
example 10 to 172 or 21, were reviewed by the three readers
as a panel until they reached a consensus. For the following
analysis irrcgulas opacities with a protusion of 1/0 or greater
were considered as positive for asbestosis as recommended
by ILO critenia. Similarly, picural findings were counted as
positive if any combination of pleural thickening, plaques,
and calcification were consistent with asbestos discase. The
term asbestusis, when used in this report, is synonymous
with radiologic signs of this condition.

TABLE 2—-Prevelence of Ashestosis of Lunge and/or Meurs for Ship-

yord Workers end Family Contects end in Long Beach
Michigen Comperison Papuistions

Per Cont wath

Groups L Asbestosis
Mals Shipyard Workers 2280 642
Female Shipyerd Warkers n 211
Wives of Shipyerd Workers F1 0 113
Sone of Shipyerd Workers 79 76
Daugiriers of Stwpyard Workers 140 2.1
Long Beech Census Tract Men n 3z
Long Beech Census Tract Women 74 Y3
Michigan Sempie Men 504 0s
Michigan Semple Women 583 oo

Decade of birth was used as an approximation of years
from initial exposure to asbestos for creating four groups so
that asbestosis prevalence could be compared in shipyard
workers und their wives. This was done because exact dates
of first asbestos contact were unknown or first contact was
outside of shipyards.

Resuits

The prevalence of asbestosis in the shipyard workers
and their wives and children is shown in Table 2; a detailed
breakdown of diagnostic criteria appears in Table 3. The
male workers had engaged in all skilled shipyard trades.
Many had begun as laborers and no trade predominated.
Their mean age was 61 (= 10.8); 81 per cent had a history of
cigarette smoking. although at the time of the study, only 25
per cent continued to smoke. Asbestosis was present in 185
(64.2 per cent) of the male shipyard workers.

TABLE 3—Radiciogic Signs of Asbestosis in Different Groups of individusie

Profusion of ireguiar Opacities
Group/Disaase oo o1 10 n > Total (%) (_f:
Male Shpyard Workers (N = 288) Q
10 only 99 T2 53 50 14 81(17.7 ~N
PY + PC 26 @ 68 {23.8) o)
PT+PC+ 10 27 2 10 68 (22.9)
Negaive n 0 103 (35.8) ™o
Fernale Shipyard Workers (N = 71) N
10 only 50 14 4 1 2 s (7.0)
PT + PC 5 3 B(11.3) (s
PY+PC+ 10 1 (] b} 2 (28) o
Negatve 45 1" 56 (78.9)
Wives (N = 274)
10 only =1 kg 16 3 ] 18 (5.8)
PT + PC [ 7 12 (6.4)
PT+PC+ 10 4] 2 } 3 (LY
Negative 218 14 243 (88.7)
Sons (N = 79)
10 only 69 7 2 1 [ 3 (38
PT + PC 2 1 3 (38
PT+PC+ 10 2 ) 0 3 25
Negative b [} 73 (82.9)
Daughters (N = 140)
10 ordy 132 7 ' ] 0 1 (0N
PT + PC 2 0 2 (1.4)
PT+PC+10 0 0 0
7 1% 7 137 (97.9)

NOTES. 10 » sreguisr opacives n ung
PT + PC = pleural ing andor calch
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All of the women shipyard workers wcere wives of male
shipyard workers: two had been insulators and one had been
a welder; 32 were present or former cigarette smokers; 2.1
per cent had asbestosis.

Mean age of 274 wives was 58 (= 9.5); asbestosis was
found in 1.3 per cent and was cqually frequent in nonsmok-
ers, cx-smokers, and current smokers. Three wives who
were cigarette smokers had lung masses detected by chest
radiograph. Two of these werc cancers and one was sarcoid-
ous,
Six of 79 sons (mean age 29.5 = 8.3) had asbestosis, as
compared 1o three of the 140 daughters (mean age 32.3 =
10.3).
Analysis of workers by decade of birth showed a strong
relationship between decade of birth and asbestosis preva-
lence in shipward workers; in the wives of workers, the
relationship is less striking but remains suggestive (Table 4).

As shown in Table 2. the prevalence of radiologic signs
of ashestosis were far higher in the wives, sons, and daugh-
ters of shipyard workers than in the two comparison groups

studied.

Discussion

Most of the shipyard workers srudied did not work
directly with asbestos, but were exposed to airborne asbes-
tos during application and nipout of insulation by pipe
coverers and insulators. Finding asbestosis signs in 11.3 per
cent of their wives ts fresh evidence of the pervasiveness of
asbestos as an occupational hazard carried home by work-
ers. Those wives born in the decade 1900-10 had the highest
proportion of asbestos signs, two-thirds as high as the 48 per
cent in wives of Paterson, New Jersey insulation factory
workers studied by Anderson, et al.*!*

Sons without occupational exposure to asbestos had a
7.6 per cent prevalence which is in keeping with their youth.
If exposure of the sons began in infancy, they may continue
to develop asbestos signs throughout their lifetimes, and the
prevalence will rise as they grow older. Only 2.1 per cent of
daughters had asbestos signs. A similar sex difference was
found at Paterson.'* Reasons for the difference are un-
known, but may reflect greater difficulty in recognizing
irregular opacities through the breast shadows on chest
radiographs.

Although shipyard workers appear to have lower expo-
sures to asbestos compared o trnose mak.ng asbestos insula
tion products,”™ the gradient of asbestos signs with earlier
decades of birth suggests that the time lapsed from first
exposure may be a more important determinant than is the
average dose.

TABLE 4—Comparison of the Prevatencs of Asbestosis in Workers snd
Wives, by Decade of Birth

Male Shipyard
Workers Wives'
Decade of Burth N % PosAve N % Posive
1900-10 k4 8§S 2 3.8
1911-20 117 T01 90 12.2
1921-30 N 617 102 78
193140 3 308 49 102

‘NCIUGSS ONlY WIVES WG werg NC: ShwDysrd workers 7 were not Otherweee sxposad (o
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ASBESTOS IN SHIPYARD WORKERS' FAMILIES

All studies. particularly those involving human volun-
teers. may be biased. It is possible that the shipyard workers
and family members who volunteered for this study were
more aware of the dangers of asbestos exposure and that a
higher proportion had heen previously diagnosed with asbes-
tosis than a random sampie of families of present and former
shipyard workers. However, we collected data during this
study about hecalth awareness and previously recognized
respiratory diseases and symptoms. Analysis of these data
(to be reported tater) did not bear out this possibility.

Although data on risks to family contacts of shipyard
workers are still incomplete, five mesotheliomas have been
recognized in family members of asbestos insulation manu-
facturing workers in Paterson.* We believe that, the feasibil-
ity and benefits of undertaking surveillance for cancer in the
families of workers exposed to asbestos should be consid-
ered, particularly for individuals who continue to smoke
cigarettes or who have smoked for many years in the past.

*Anderon HA Unpublished data.
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