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J!iere are several sources of asbestos exposure to garagc mechanicsand automobile repairmen.
~__F1rst. of course, is that the asbestos expasure from the debris of brake or clutch liaing
~‘;- wear, particularly when the brake or clutch housing are cleaned using 3 high nressure air
“hase. Second, garage mechanics may be at risk froo. exposures during the use of autobody
F* £111ler and, ﬂnamy. asbestos dust can be disseminated during mixing and application ot
undercoat1ng mterials each of which has contained the fiter in previous years.

g Ao
1id

) In Ofder to determine the extent of the asbestos-realted risk from garage maintenance work,
NIOS& has contracted with the Environmental Sciences Laboratory to conduct . clinical
;exzmination of garage mechanics. The examination was to focus specifically upon those
manifestations of ‘ashestos disease, such as. x-ray abnormahtfes and pulmonary function
zdeficits, that.would elucidate the possible.effects from exposure to asbestes in :
sms-e m‘oyment* . . ST
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INTRODUCTION

"Several investigations have indicated thst significant asbestos expo-~

sure ®way bccu; duting brake @aintesance and repair work (Nicholson;
1979; Rohl, et al. 1976; Hickish and Kaight, 1970).. Limited studies.

have suggetud that exposure may be associated with the risk of asbea- '

to.-lnduced duea-e including both pulmonary asbestosis and asbes-
: toa-auociated caacer (Lorimer ct al, 1976;. Gteenbcrg aad Lioyd-Davies,
1974). These limited reports do net, ho_sever, indicate vhether the risk
of ubesios*associated disease is éom:non or uncouwson. The qﬁcstiou is
of inporunc.: becausc over oge million vorkers are regularly or iatex-

mittently engaged 1n vehxcle maintcnance work 1.n t.he Unitcd Statcs at
- this time (Bureau of Labor Statistics, 1979). Adeuomlly. a lacge

gumbetr of other workers wverc [orm.llly'cngaged in such vork ia the past

sud now are either retired or employed otherwise. It is estimated that

4,940,000 individuals arc curreatly alive with such curreat or past
esploymcat (Nicholson ct al., 1982).

" There are several sources of asbestos exposurc to garage uchinica a_qd
sutomobile repsirmen. First, of course, is that the asbestos expoi_ure
from the: debris of brake or clutch lining wear, particularly when tﬁe
-'buke or clutch bousing are cleancd usuq a hxgh pressure au' hese.
Second, garage mechanics may bde ‘at risk from cxpos'ires "during t.he use
of .autaobody filler. aad, Atx_nally, ash_esr.as, dust caa be- disseminated
during mixing and application of uudcrcoating eaterials ecach of wvhich
has coatained the fiter {n previous years. ‘

B

In. order ta qetemin'a the extent of the asbcsto&-rclal.ed risk from

garage majintenagce work, NJOSH has contracted with the Eavironmental

Sciences Laboutory to 'conduct.J clinical cxamination of garage mech- .

saics. The examinstion was to focus specifically upen those n.‘:ﬁi.{cs:.sf-.
tions of asbestos disesse, such aa X-ray aboormalitics. aad pulmonary
function deficits, that would elucidate the pessible effects (rom

exposurc to asbestos in garage employment.

v s
N B
poTverg
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MATERIALS AND METHODS

. STUDY POPUTATION

“The study populacxon for this project consisted of members. of the dpg”)
. follovmg uvaion groups who ruutmely performed brake maiatenance repair mj;‘::“g
vork: : . :

‘ _.'1. Local 259 of the United Automobile Workers (UAW) wvhose mewmbers e

¥ | hose membersgepfia

¢ were employcd ia comnercial garages in New York, Nev Jersey and ()ﬁﬂ

. Connnecticut. Also included werc all pcnsxauers maintaining

vested rights in a program administercd- by the Lecal.

o 2. Local 266 o( the Service Employces Int.e..noat.xonxl Union (SEIU)

enployed in New York City uutucxpal garages.

‘The unexposed contrdl_populqt_iqn for the above brake wockers consisted

aeahets end pensionc:s cmployed curtently ot ptevimly_(ﬂ% B - ‘ »
:_ , -J.lllttb.?:lles (Hcv Yotk Qity)’ and a-phtbiw.s vd:icle coa= e
% oivs‘.ft Stufo:d Connecétcn& aud Schenécti&r;, New - York:

9\.

-

3 mcﬂ.- 7.¢ 37), umxap.x ju:e and h&‘hx }:Iplcytet-‘ e

nq yed in: New !'ork City:ss. -oto:
; ;’;a!f"" %2 :
s ‘«_Aifi.q,dev-icc mltmn.

( B m:'wcnﬂ‘ lq\lected prior to tbe bcgmning; oﬁ%:o{ ek ’agj%

d “;?gta\ -S_:g.l"gt.:uupa l‘or detet:!n:mg.the 'eff: x,_-';. of” posdﬁlﬁ» S

: up«grc o8 workecs. cngaged“‘tn htake uxntmnce dud rq:au'

y ion and linilat employucnt cxrcuut.anrrs but uthou: btakc mlzchxl’ ‘ j}
nce vorl:.h An the study. pragressed ft was found Lhat many of the 19

e conf.tol popul:t!on had had exvosuru to ashestas in othear clircumntances

.--such aa shipyard verk, 3nd that foever DC 37 nembers vere participating Q‘.rr"—

ino the craminatioa thau was imitially expected. Thus, ia cunsujtation

HWBUI0008396



~ dividuals vith ten years of cmployment in a particular trade werc 'w"‘[l‘)"l S

7
P
o

.'ﬂottui fl& shop; euploying Icvct tlun 30 nenbeu, _mly one-uxt.k of

with the project officer, it was decided to add to the control groups.

the X-rsys to be taken {n examinations of Local %99, UAW ‘members. em- Uﬁ“)/ 5
ployed. in productiocn (nou-minégﬁancc) job; ta am aucoaobile*body: L,us":’"
cons;ruct.ion facility {a Linden, New Jcrseﬁ'. Tl;e’ae workers were to be‘ y‘-"»'?:‘:

examined for effccts of lead cxposure associated with- their work ia aam

‘examinstion April 7-10, 1980. An analysis of their vark activities had
-indi'cited‘_that their curreat employment provided only limited opportu~

lﬁ.ﬁ’ (oi: asbéntot expasure. ‘l'he decision to mcl.ude t!us group was

’ mde ptiot to the April cxa-xnatxon.

!n. arder to reflect the effects of asbestos. expasurc, oaly those in-

couidetcd for exawination. In the case of the UAU ‘members tius con~ ,,&- » S,

. sisted of all individuals with ten yecars of union neabeuhxp. Fo:‘ SE1U _J/"“J ’

members who were classified as mechanics io the New York Cit.y Civil . 6“""‘. :

Service Employees categorizitiou, five ycars of "'prior‘ autouwobile main-~ 70" %‘
tessuce votrk werc required in order ta obtain such a status. Thus, the - '
crité:ia of‘ -fivc years of union membership. ideniiﬁ.ed’ individual.. wvho
had’ at lent. ten years of employxnem. ia garage work. as. 3 ucchanic or .

..pprentice. szle I lict.a the d;stribucion by scmouty date and unzon__::, :
} afﬂliation ot all mdividuals wha vere invx ccd and who partxcxpaud .'inf;___. -_
'thc emiutionu_ o S . .

. Thlh usyouse vas: lﬁdted b’{ teve:al. circuastaucea,._ One vas t.he*"dis*z- LT

: um lmy hdivtdualc lud‘ ta travel {a order to teach an wnim _‘on. o
i rz--«-.,n‘

&tﬁn io:. map].c. both Loul 259 nnd nc 37 Headqulrteu at. vhicb, -ost_’:

m-imticu uue hold are loca\.ed in 1oucr )hn!nt.un. vhc:en -ost.
= "-i. s

: pu'ticipmtu liv«l 1n Brccuyu or Queens.» Hany - Iived at cven

S

'mﬁtn‘f!uucea 1n Butchutet or Kuuu Co\mt.y. . !.;ar in xcv‘i’- o

.‘ ylxuliution :ﬂ:n vere arranged to nccouodate as uny of the

&.~~~‘,,. R

ntudy pcpulxtléc as. .posaible, but many indivtduah'sull lived at.
-mﬂenblc di:um:e fro- & site. Anothcr factoc u:us t!ut. aost ihopt

‘:tp’ zed by_zhesc union: are zelatively small- (792 ot t.hc pogulatloa'

Ao<--.-

vhoc vould ﬁnc been cuployed for louger thaa tcn year-) S ‘;-.‘ ‘-'j’”
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The contact vith {ndividuasls in these shogs wvas by mail wvith ict£¢rl
from the Union Presideat  sad De. Irving J. .S’elikoff ofi Houat "Sf.mi;
” Schoal of Hedicine, folloued by & phone call fron Houut. Sinal person~
nel. In the larger shops vhu:c the: - ptognn wai also’ descrxbed by the
Uoioca health and safecy .tcptesentat.lvc and at.tcndauce encontaged
gtel'iei" 'pa.‘tt'iéipacioti resulted. qual!y, ounly one: exnurzzr.ian was held
at each of the sites oucsxde of Manhattau and those unable. to- attend oo _
tu givcn day could on]y be: accomodated at a clinic in New York City. 30 S@)
These fact.ots led to & pattxcularly low respoase of the 264. individuals ld")?a&

invxtcd to the cxamination site in Long Island where o.xly 23.8% purti- 1"/1_":?}/
cxpa:ed versus 53 4% at the hrgc shops of Condec. o /‘31 -

Soaik e

Igf‘q_rn#tid@ was ohtaided by phone, and .from the retuilx"".iaijer, »o.t the
teal.o'u's: for non-p.u‘ticip'a:tion‘. These are tabulated in- Tnble 2. 1c
nlsc was feund that, of those sent invitations, 2. 1-5 32 were unde-
liverable by the post office.

K xmhzaﬁb:f i.oc,\"_nor:s AND. PROTOCOL

) !minau.m were. hcld ac apptcx;m:ely monthly xntcrval 4 from Hay 1978 51 ,60.
- 'chtough Fehtuaty“ 1980: at_ 8 vanety ‘of sites chosen: t‘or't.heu' commn-‘:“ 7'\ ‘

e

"teucc to the resxdcncc or cmplayu:enc 1ocat.ion ‘t l:be;"_“artlmpant.s.

-:’ployees i ion in Nﬂa ank Cir.y, zhe- Patcr:on Clinxc

,e Mult.xphasic Hcdical Ccn:er, Kmpczeact 3 » i

; '_Hount smu ..chool ‘of” Hedicine, ueu York Cu.y.,_ r_q:‘;; tiore Jocations ’Z:f e
- : 2

.‘n.t.hout. X—tay Iacilith.s, po:tahlc units verc obtn.ncd._ In csch lo- '(_'pn‘\

o Jet:ey. .

car.xon spitoaetry nauons VQtl' cstabliﬁhcd u..mg {uld mrvvy equip=- v
- ment-’ of t.he ?ulmonn:y Functwu Labotatory of Mmmt Sinai ﬁchonl of E’JA‘?“
Hcdic(nc.- I.aboutory,' cxamu{ng and. luf.vr\.u:v sul.t.ous verc c.a.-tly L QY

'- 'enzablishcd fa Lhc availablc spacc in a1l facili t.xc:

Apycndix 1 s t.lw fom uzned for all cxawinitions. ATh‘ev~ examinations

consisted of a- complclt' oct.upatfnnal hutary with aletailed drsrr)ptxons

HWBUI0008399



Table 2.

Reason< given for noe- ﬂarttciﬂacion'
- - in. exaniinacions -

)', T . Miscellancous. noq-hc1lth
o s B ’“”'reasons S -

Telephone. Mail-in
response  response
Do not wvish to particip::c 175
Not 1nteresccd 20 '
'IoaAbugx ‘at this cime 20
Inconvenient tiné 20
Keccg:fex;mfnation , 7 5.
 Cuffehtfi1incﬁs; fejury 5 3
ot incapacitation » - .
IlIness'or death in family 3
Too far. to come .or moved away. k- b
5. S

HWBUI0008400
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of work: ;ctiv-itiés-' that could affcct the health of the individusl,

descriptions of work pnctices- ducing brake miintenance aad repair

-work, aud the use of* per:ooal protcclxou dcvncc-‘ Special cage was

tlkcn to clicit information on pcevious cxposures: to asbestos aod other
dusts: ,ghac.mghg be_pneu.-.xoconiotic.

: Th. clinxcnl exaulnaticn, test:, and proccdurrs coasisted of:
1. ‘comple:c medical history,
:2._ currgnc,and past uscs of medications;
3.. currest and past symptows; -
4. phytical exanxnation. .
S. . camplete blood. count, including a differeatial count on individ-
- uals with an abuornal uhiLc cell count;

oﬂbb Al A
A

JM

'~;“'/"‘

T gt

" 6. 20 chanacl bloed chcmstry analysu, . - o

7. pulmonacry function tests, includmg detcmmation o{ co.plete
-flov-volune chnuct.eruucr

8. B 14 x 17 inch, full size po:tcro/anunor che't. X-Ly_ /UO szdmrﬂa‘gdltqua.

All chett X-rays, laboratary rcsults. md exnunatioa findlngs scrc?

mieved imcdiatcly for conditions that nxght. rcquirc urgcnt atten-

tiou. It such condxtxom wers found the. pct!ent vas uoutud and if

~._-he \d:hed hil yenoaal yhyuicim Nl called. The ndiogtapha vere

-V‘.-lubsequently xnt.ctpreted using the: TLO U/C Intcmauoul Ctasutlcauo&’

'oi Pnec-ocouioae:. Patcuchyul c!uuges of 1/0 or grcater ve:e cou~

_lidered abnornal at vc:e pluunl Lhtckenjng, plcural plaqucs sad pleu-

tll calcihcxtmu. Addltwnally ot.hor abnoxml disease conditions. were
soted.. (s« Apgcn«u.x 2. ) ' '

Predicied values for spiromchy vere based upon Lh-. rcvxscd analyu: by
mllcr et. Il. (1980) of data of Hor:i:, Ko:kx, and Jolmton {(1971).  The
_ c:itetia fot mdiv;dual «puocnc!.nc Ahnomliuc. ne li-tcd in Table

3._} Afcet lntcrpreution of the X-rays aad vevicw of all laboratnry sad -

clinu:al fmdmg::. a report snd- Ictt.cr were prepared and ro-nt te each
partxcxyznt. The Lve most izportaut patameters for the agsrs:ar:ut of
‘hgllih cffects from ashestas cxp'osuré are the swuifestatiova of s=ail
irfqgﬁ_lar opacities onm a-n interj;n:tabh- X-ray and restrictive pulevnary

o .

“%Q

e

A

aor®

1.
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Table 3

Criteria for norwulity of spirocmetrv

FvC > B0% of predicted
FEVI > 80L of predicted
HHF 2 75% of prodicted
FEVI/FVC rge €29, .73
age 30-59, >.70
age 260, >.65

" FVC predicted = 0.147 « Height (in.} - 0.025 x Age (yr.) =~ 4.241

FEVI predicted

(For Blacks, the hrcdi?tcd valuc;'verc.891 of - the above.) .

MMF predictcd 0.044 x Height (ia.) = 0.046 x Age (yr.) + 2.806

(Fot I1acks. the,séhc values uere;obgcrved.)j

From: Miller, Thoenton, Swith acd Hocvis. Am. J. Tnd. Med. 1:55-68,

(1986)7

0,096»xiu¢ighL (in.) - 0.032 x Agcr(yr.) < 1.426

HWBUI0008402



function deficits. Of the 916 individuals from the four groups listed
above vho participsted in the examinatiocas, resdable X-rays were avail-
able oa 860 individuals and isterpretoble pulmonary function testa oa

883. The 6.1% unsatisfactory X-rays strumed from the use of portable

X-ray: facilities that did amot have processing facilities immediately 7

svsilable. In onc. examinatica, s light leak develaped in the X-ray
cat;e‘t:t.c_ holder that rendered 30 X-rsys uarcadable (24 from SEIU mem-
bcr'l_'”lt;d 6 from DC 37 members). Because of the extensive travel in-
-volv.ed, few with unrcadable X-rays from the examination took advantage
of ,the availability of another X-ray at a later cxaminaticva. The
distributions by unioa affiliation and work activity of participants

with valid X-rays and pulmenary function tests are ashowm belew in
Tables 6 aad 7.

X-ray developing facilities vere not available for filus taken Ly the
portable units and by twe of the fixed iustallaticas used in this sur-

vey. The unavailahility of a film for recvicw at the time:it was taken

led teo e lcss than desired quality fac the readable X-rays. Both over- )

and nnder-pcnetnted rx.lns present dx([xculucs in the interpretatica

- of thn wigimal changes secn wvith low level asbestos exposure. - Thus, a
;teat.cr degree of inter~ and xntn-obstrvcr variability exists with the
inte:pzeuuon of the {llms of this survey by the physicians reanm‘
,Lhe X—rm than vttk filws takem by the sanc tcchnu'un, with the same
equip-ent., mand cnnr.muously uomtorcd for qu.«lxty

Following the complction of the cxani'na.f.icn:, all X-rays from all
exsmifatioas were intermixed, masked, and identilicd with a. coded
nusber. - If multiple films of the same individual were taken; these
vere .laheled vit;h 3 single ausher and designatrd ax A, B, €, etc.

These films were read es.a group individually by three expericaced

reade}t vhoe were free to utilize the hest P-A fils for the deteormi~~

aation of am X-ray reading. Results for Lhe three readers and that of
the individusl who veed the X-rays following rach cxamination were
catered on a cede sheet for cach participant. The results of the four

o

readingzs were then averapged using the follawing crituria:

ResallS

, | ,quc_gzjcz‘l

HWBUI0008403
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1. All parenchymal rcadxngs within givcn catcgortc_ (rounded, irreg~
_ular‘ ‘and coebxncd) were aver;ggd~ utilizing the 10 U/C twelve
poxnt ¢rlle. If the average came exact‘y halt~uay between two

value: 83 is - possnhle with am even. numbcr of- teudnrs, the values

of the three readc:s who tead the: cntxtc group oE X-rays at one:

time delcrnxncd uhcthcr onc'avezagcd up or doun

2. It the rcxdxng of one individual dx(fcred by three uaits froa that

o£ the avcrage of the ochers, all readcr' ve=-read that partxcular

fil-. The teader1 vere told Chat -8 dtsa;r:eucnt existed on pac-
cachymal readxngs,,but no other xnformatxon was provided. 1f the
subﬁcqucnt reading brought the outlyxng 1nCCrp:ctacLon into closer
a;reement, the average of the second readings was utilized. 1f a
disig:ecmént of the same magnitude ltill persisted, the X-ray was
xnterprcced by the entire group of rcadet: and a consensus ob-

taincd. (Thxt occurred for fcwer th:n five x-rays )

’ 3;.-VI£ a. dxsagrecncnt ex1sLed among Lhe readets as to whether or not

'pleutal chxnges cxxstcd “such- £x1na were alto re‘read vxch the -

::pecificaann that a dzsagreruenc existed vith. tespec:' to’ in-

[.terptctatxoa of thc p)eura. Follovxug ‘& second 1nterprec:txon, e

deternina:ion vas batcd upon the averagc of the-iccond readxng. If

Vf}:la thty was intcrp:eced as. nornal by tua 1ndxvxduals aod abncrmal_

) by tuo Othexty the xatcrprcta:xou; af the :aqe threc teadcrn Prs

l before deterntncd the overtll classxiicatxon.

'Approxxmatcly xxo X-raya read ﬁarly in the sequence vere reintroduced

fato the g:oup at a later tiuc ta provxde 1n{oruation oa tcproducrbxl‘”’

‘ 1ty of thelindividuxl te:ders. For thzs,analytls a0 "second” readxugs

ian descrxbed above uere used. Tatle &4 shows the distribution of dif-
{ctences ot parenchy@al and plvur1l rcadxngs of each of the four rcad-

ezx:llong with the average sqorcAof ‘the parvuchy1:; rcadings‘for-cach

indi?idu31 (basrd‘ou'a:12“point.s¢jlc); As can be secn bath the inter-

ohserver reproducibility and iatra-obscrver comparability of readers is
Gell within similar vaciatioas detemmincd by eother faterprutation
(roubn (Rossiter, 1972; Glover, Bevaa, Cotes, et al., 1980). (Scec
Table 12 for the results of individusl aad averaged ceadinga by job

_category.) :
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The variability and reproducibility of three
* X-ray resders participating in this study

éuhéitégory'différénce
(Second readiang - firot readxng)

1.

3 . -2 el o0 % 2

0 4 13 93 T 1 0
(82) T

Staandard deviatioca:

0.77

Average score:

First rcading 2.40, Second reading, 2. 241

/‘

20

66
(56)

. ) Standard dcvxatxon' -
. Average score:

0.83.

Fxrst readxng, 2 67 Second readlng,

10 4 o

2.5

'Al3{ -

‘fii _31:;
B

_ Stxnda:d devxatzon.
Avertge scorc“

!h-bet of fxlns tezd as: 0/0 both txucs.

1, ozo-z~ etc.A'"

1.0

First ;eadxqg, 2.51

775?§ud§ffiadingy”2;3&frk -

‘/beVL%;
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RESULTS

OCCUPATIONAL HISTORIES

A careful rovieu of all jobs each person held reveiled that many cxam-
\

inatioas: participaants bad previously beea. employed in a job with poten-

tizl for cign&{icahc asbestos expo: -urc-' This is :ho«m in Table S for

eadx uaion group that participated is the examination. or whose X-rays

weze utxlxzed for analysu. Ovcral;l 21 5% of the study participants.

'had an; iden:;ficd or highly probable exposure ta ubcsto: in previous

eqﬂoy-ent or. -xlitaxy~ service. The pcrccnugc.. were part.icular‘y hxgh

1n the- ;roups t.hat included men with s2kills as welders (velucle coa=

at.tuction and city maintcnance mechanics). lere, asbestos cxposurc in
. sh.ipyardn aor dltrxng the selding and cutting of high tecperature equip-.
. ment m:ulatcd ‘with ubest.os was xdenufxed Of the 234 \uth identi~

fied or possible asbestos exposure znd readab]e X-rays, 87 (8.9% of a1l

X-rays) were of men previously cmployed in shipyards. 1Ia ord_u: to

_eliminate any. "c'onfodndingf cxp’o’n‘ur'e ixi ‘the  analysis of brake Y.ork- 'the

2 57«:
/Jyzcww

ot

' mlmvf“_

Expasalt

3’5 Tsm
-"’"""7""7_"‘5

health effects of indu'xduals vith idcntihcd aad. pocuble exposun to - A

asbettos and othcr dusts were: analyzed sepautcly, accordmg l.o t.hc_,_:_:'} o

. four: hraad expoaute cal.cgonc: of Table S, dircct occupatmnal a.,h:st.os: »
"expolute, lhipp:d znd heﬂ.ing trndu, possxhle asbesto-‘ expo..urc. and;—‘ o

E expozute to: ather dusu.' In the _direct. occnpauonal ‘category. \fre:f_"'-;_”__.a e

: thcu Lndivxdulz t.lut. 1nsulated pipcs, varkcd 1n a:bc..l.-o 'unufacturf:'f o

ug opetat.ions or. had u-ilar exp«urex. A-ong ‘these Eh#sxfxcd A

.. Ihipyxrd or kezt.ing t:ade- vere those. vith auy ﬂupyatd caploynent or’

vor:k t.haf. involved thc* rcpaxr, installauon, or maintenance. of builcr

‘m equxp.ea: ot equivclenf. cxposure:. g Also includcd in this, czte- .
. goty ‘were & gmp ot- @men (12) that msulatnd mufflers thh asbcstos or

- - g -

asbcqtos exposnre (u otdcred abovc). utc..pecuve o(‘ ‘the tatal erplnyo{-

installed btake linings on & continuous basu dnnng_uu- comtrucuun"

- An individual tnn clautltcd iu Lhe catcyocy vth the hxgheat. gotcnt.ial' dok

-ent. tinc iu dut catezoty. It shauld be nated that vlule _every care -

vas atilized i.n :ttu:pt.lng to euclt & past axbestaa exposure, this m:ly

HWBUI0008406
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Table §

The distribution by union affiliatjon and

" type of work activityl of study participancs

¢ ) = Pe:cmu;c of. union m.-ubets in 3ob c.‘.cgory

Four men ha¢ uisunt occupauonal hutonm .md
Vexcluded frou £urther znal\‘is.

. N Uaion affxlutxan )
_ UAW 259 : R
‘Type- of work activity. Haige, ~~ ‘Const. . UAW $95 DC 37z SEIU 266 Totals
o ideatified sshestos = T4 70 85 2§ g 205
exposure: or- garage wark - (3.9} (55.68) (69.1) (22.9) (2.4)
Garage emplqyacni o ‘82 2 - 18 22 126 .
but no brake werk (23.0) - (1.8) (18.6) {(6.5)
Brake woik | IV 2 - BT 213 450
, ' : (61.0)  (1.6) . (18.6)  (63.2)
Other dust e;tposure ' 7 3 18 1 7 36
- (2.0) (2.4) (4.6) - (1.0) (2.1) )
Possible aébe;ins_ 146 23 11 13 22 §3 . >
exposure (.18-;-3) - (8:9) (13.4) (6.5)
| 'supy;_rcs,_pes:r;n’;gfft}gégs.-. ' oAy ey A
DireCt atbestos exposute,_. T & T 'A ! io - R (I 3
_ (insulauon, {act.ory vork) , (3 3) (2.1) (1 :2). :
]_*rouu RS e 3s6 126 ,',f'.szs:" 7 rr‘,ﬂ’ 1039
Totals vith other pos- - a6 wr . o2e a2 7 awl
sible asbg_:§9§ e;rppq_u;g (10 1) (29 4) (16 3) '(33 O)V- - (25.8)y  (21. 5)

" These were

Ten of these 26 xndxvxduﬂs wsulatad mufflers aad 2 continucusly

"installed brakes duri ag. amp!ubmus vehicie constructioa. = Their

“other asbcstos expasuce’™ occuzred as p.u:n ot the: job ‘agder smdy. R
‘These vere got’ includdd in. totalswith other poszible asbestosicxposure.
In subsequent analysis, hosever, the; weTe mcludcd ‘in the cat.egor\'

of :hipyatd heating trades.

’
gt
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not have been sucrcssful in every instance, due to .aadequate recall of

- the worker or because an asbestos exposure may have occirred without

bis knowledge. The large number of workers with identified exposurcs

suggests the posu:hlc scope of tho problem. Such uaidentificd expo-
found in beth tHe expoesed (brake workers) and unexpused groups under

1ng to their asbeszox expasure 1tre1pvctxve of their uaion affiliatioca

or job- claszi{xcatxon at recruitmeat.

s -
<

1t (s.;triking'tha( 8.9% of all particiﬁ5nts had.prcvious:cmp)oymcnc1in
the shipbuilding and zhip repair industry. As approximately 45% of the

study participaats. vere aver age 55, many had aﬁportunity»fur employ~

ment in one of the scveral New York area shipyards that operatad during

and attcr World War II- (Brow?lyn Kavy Yard, the. HobaLen yards of Todd

 i;Tables 6 and 7 dxtplly thc distrnbutno1a, by uork actxvtty' o('thdkev
K iot'uhon intcry:etxhle X-ra,s are avaxlablc -and Iot ‘whom vslxd pul-
'_loa:ty fuuctiou te::s wege obLaxncd A8 can be :cen,‘]oucr pcrcrntagcx
: of teadahle X‘rays vere ava;lnblc for DC’ 37 and s 246 mcmbnra be~

:.cau:e of thc previously ucntaoncd ln's of 30 X*rays. Thc indtvxduals'

1nwolved howcvvt, wctc tandualy scattered amaug thn—d:ffctan o*posure

'categotxcs. Thc perccn:a;e of 1ndxv1dualr ‘with v:lxd pulnmn r) func~

tlou tesll (96 41) coomaces favorably with othrr gicveys. Again, those
vith missiung tests are rundomly distributed among all ocrcupatioual

categociex.

- sures would, howcvcr, coatt:hute-proportxoantely'La~the abonommalities

:)tndy. In: ‘the unalysx: thac follaws workers will he classificd accord-v

"lnd Bclhlchmu Sleel) lAppxcxxnately kD 500 000 meg. (4nd 'omcn) ucre
gZesployed‘iu.shtp con:tructzcn aad: rcpaxr durxng Horld k1: II (N;cholaou»

S

» _'and SelxkotI, 1982)* Thxs cunstxtutcd 9 41 of the: non-agrxcul-"j_,"'
't3tut|1 natxonal nulc sQrk force in 1943, but a much :m111cr pcrcent.gc 

_ 4n4va: cuploycd aftcr Ubtld Wac. Il (0. 21-0 S%) (Butcau of Labor Statxs-v

L tder, (1979)5 . Thusy
: Lguployment Ans thit study is underxtand:ble and prov:dcs aa opyortunxty‘v
'Jitc‘evaluatc (he e!fects of past shott-temn shipyatd sork as: well as{

- {that ot‘garage employucnt. '

"thcrtxndxug of: such-a large’numbc: thh «hxpyardr

HWBUI0008408
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Table 6

The distributions and percentapges of readable X—rayg by
ugica affiliations and tvpe of vork achvva‘ o

ﬁnidh affiliatioa

. s R "UAW 239

Type of vorkvactivitv~ Haxnx Const

VAW 595

ne 37,

SEIU 246

Totals

No identified asbestos 14 67
exposure or garage wock (100.0) (95.7)

Garage employment - 81 2
but mo brake work (98.8) (100.0)

Brake work T 2
. : (98.6). (100.0)

‘Othex dust expasurc iﬁ SR A '3

¥ 2t
(1oo 0y

35D1:ect asbestos expo<ure '3?f41“i5}°%f”

. (xnsulatxon, factory uo:k)

';?ATotals R ‘sz 121

- (98:8)

U ¢ )f= Peécentage of categdfyrwith rcadabl@-x;r;y;

(100 0) (100 o)

(91 3);

- Shipyard heatxng.tradc: 22 26"
- S (T0ma0y 100.0):

83

(100.0)

- 18
(100.0)

Hrpget
(100.0)

3

"IJQQQQ%x,;

c  £?§~“

1123
(96.0) - (100.0)

25 8
(103.0) {(100.0)

% .19
(77.8) (86.4)

18 187
(100.0) .

o .7
(0.0)

13
(2650

o
'(85,6)“

- (87.8) -

(1000}

- (31;3);;&_:. "

i-iibd;d)ug

202

(98.5%5)
116
(93.5) -
{93787 .
350
_(97.2)_‘ -

-;,(9 51?::

T123

‘ﬁ (9‘w°){_

(90.0)

_(94_§)A

) 1
Mot
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Table 7

The distrilution of valid pulmonary fuuction tests

by union a!fxlxatxou and_iype of vork actxxxty‘ 2

_Union. affiliation.

( ) Perccntagc of category \xth valxd pvlmonn’y<£unctxon Lest

occupatxoual hxstorxcs..

,(e.s 4 6.7y

Tuo mea. thh valxd pulnoaary {unction tests had musmh

No pulnonarv functxon tests scrc pcrformcd at Lhe

andcn. Nes Jersry cxauxnatxou o‘ vaw 5“3 members.

. ' - UaW 259 -
Type of work activity Maint. - Comst. ~DC 37 SEIU 246 Totals
No identified asbestos = 13 69 . 2. e 115

‘exposurg-or gatage. work (92.9) (98.6) (89.2) {100.0) (95.83

“Garage cmployment g0 2 18 22 122
but no brake work ©{97.8) {(100.0) (109.0) {100.0) (98.4)

Brake work ' 3! 2 17 206 436
: (97.2) (00.0} {(94.4) (96.7) (96.9)

; Othcr dust : c!posurc R 1 i ,‘- _ ) 7 ill'f SR
o - “(100. 0) (67 1) (100.0)  (100.0)  (94.4)
“Poasible asbesing’ -75*5"' WUy a2 s
expnsure »'” '_ - ()00 0) (100 0)’”(100 0)1:’f (90 9)f .-'(97”1);. f};:””{}vf
Shlpyatd heztxng tradcszé 21 L 262{i; 27  _.1 56 | 120-f:'ﬂy'""'k-‘

(95 5) (100 o)-z(loo 0},  (91.8) '(95 2) -
D;:ect,asbestos cxpasutc ol *gq;; L 'lfif«f}rii &.? - ﬂ_:];
(insulation, factory~vorh)_‘_: ‘ L (50 C)ﬁj>'(100;0} ‘g“z
Totals R e g *‘. 89 323 883,

(97 2) ‘ (95;8) o (96.4)

HWBUI10008410



- 3%a‘f1catioc. :

17

| X-RAY ABNORMALITIES

- Tables 8a and 8L lizt the averaged creadings for ‘the parcachymal X-ray

abnormslitica according to the ILO u/c In_t'eruétion:-l Classification of
Poeumoconioses faor lh‘r' various asba--n.oa-v.-xpoaed groups est.:blishrd ia

this: lurvey chcn hundrcd and nincty-niae of 983 readablc X-ray: were

bundred and -cve-ut.y-seveu vege dasnﬁed in catogary 1 (110-112) aad

:evcn vere classificd as haviny 2/1- 2/3 abaorwnlities.
nox-ual plcun.

changea. For those with abuormal plcun the pcrr.rnug« with normal

.‘pcrenchyma was uwuch lesa. QOaly 64 of 113 (56.06%) of the rcadwgs were
categarized as 0/3 or 0/1

- » . ‘ :?%3 = 2/“ }
" Tables: 9a aud 9b list the pleursl alworwalitics accordmg to the se-
verity (ext.uat and t.hxcknc:.s) of pleural thiclkeniug aad-whe -ther or not
V' calcification ot plcural plaques were scen.

.::‘pleunl lbnomalu.ies . Cons iutcd of plcuml t.luckemng (29 of 111)

. .:':.-,.Pleural caldﬁcatxon uas secxr only mfrequent.ly, ‘betag xdcntxt:ed os.
_-"culy 72 X—rays, mcludxng enght for vhick plcuul t.hxckct.xng ‘was also-

Vnot.ed Plenul plaques wcre secn o 38 X

One-

of Lho c with .
735 of 871 (24 5%) w=re alse noreal for '::renchyn.zl"'

ﬂne greatest pccpottxon af'-

AR
T8>
ofo o=
O/l..
27T
TR
(e -

uys. mc!.uding 16 for which -

:jpl}eural..tﬁickcniu; \ut alsa idcntxhvd and onc thh plu;ral czlci~

Thc dc.xtcr of plct.ul abnomahtxc.. vas relatwely uxnur.

Of‘ those v‘lt.h Pleunl tlnickeuin!. &2 had the ,“""‘t' c"“"""’ °f extont
and t.hxckncs: (A/1).

Twenty-mnc uere cacegarized as enthor A/Z ar

. Bll.._ The moTe severe ex:mple: of: pleutal tiuckenmg were hrgely‘,'

f"~'_jconfined to indlvxduuls who bad- eubgr dixect afhcatos c».posutc ot had _

_~pt=viously been emproyed in :tupy:rd...

V-ifablcs 10 aad 11 list lhe perccnt*gcﬁ in t.hc. dxffetcnt occupational

utcgoric: accordmg te the t.ype(a) of X-ray al-noma)n.y As cag be

" geen fron Tnble i1,

, o pricentls
Cwith 3atage cuployment §s 26,21 cowpired to J8.8% amoupg {individuals

the: prrccntage blth any al‘norrnllty .mong"tho

. with go stated asbestos exposure or garage c.qnlnymcm.. Cocresponding
15.3% and foc

8.9%, reapectively for those with parasce

perceatazges for parenchywmal shnowmalities are 19.0% vs.

pleural abnormalitics B.Ai_ vs.

s

HWBUI0008411
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enpioyncnl. compared (o those with me such emplayment o ne stated

asbestos cxp_osure; " The mlaimal overall differcncez betveen these two

"ltwps are more manifesl in pareachymal abacrwslities, there being

little difference in. the percratazes of pleural abueemalitics. Ou the

: othet l’us\d. ugni[ican: di Hervnc.ea exist in the perceatsgr. of pleucal

lbnomlitics mug those mployed in wvork haviug. dxtcct asbestoc

ox'poluzc er shipyard cmplt))u'cul. sad those ouly u.ploycd io garage work

. orF hA'vit_xg fo asbestos cxpusuce. We will thus utilize both parenchymal

sud )lén:a-\ ahnorm«litics to characleri ¢ the various expesed. proups:.

&

Other criteria could have boeen utilired for thr determimation of an

abaocrmal x;fay'. For exaiple, ve could have ﬁ-qmred that 31l four -

readers read an Xervay a8 aboormal befure it would be so cateyes ized, or

. that an --veraf.cd-‘rc.{diug'o[ 1/1 be required for the establistasnt of

parenchiymal fibeoris, or thit pleural plagues et ceguatitule au abuoe-

'ml"i:y To xnvestig*tc \-hcll. £ @ore siringeal rnl--ru for’ .Jm:'nru.:l'

u.ies vould hcve altcrcd ke amlysc.. the, oves. -Il rv-ulw were cal-

tuht.ed ‘with t.he cnlcrn .for abnouml 1y being an '(*ray cauyor.zrd az -

L !/l ot grenter and/or thc prcum.c- of pleural tluckeumg of c‘-lca fica=

' t.ion (phquca u*re not:.con«-xdcrcd abnur:ul) Thesr dxta arc 'bo\n ux-'

ithe hst colux..u ot' Tshle H .md dcmonsu.clo the ;denl;cal tn.. 2 Lh.ﬂ

e deles. T o 00 oL JE

| wege. ptc:«nt ln th« d..l.n uuc le..s nnug,cul. cutcru fo; a!m- rsul-

‘CCO“‘I\; .tb wvork. (‘2'-(‘30! )'-'.' \»‘hi ¢ dlli( ront ].1(,( At 'grc; ‘.f abacysal

" work” au.ivit.y w.ere hl ;hly tot\‘lllt‘hl., Thu.n._ cnpaged: in 1;r¢l:c~_s4qu had-

. X~rays were obtnncd hy thee various. rr aders ‘l.ln:-vl_rcudx according Lo

8 hxzhct pctcenugc of almonm:lluv (N:yqn-d to thouse vlio did aor aad

those with ‘other nsbcsto...txpo-urc' ‘had  the: 'gruatr:_«;.pcrcca.{ac-:- of

nbnomlities actordmg o all four read: vs.  Thas, the oversll X-ray

00744 RS cam--

@9.8-}‘ ve

: T'nbl'u:' 12: shows the. ﬁi;.t,ri!::ufi-m Aof ;vl-uurc;..l X rays foor c.u’\ Vrc:d(-r_‘

tesulu ave: rel.auvcly fudependent of the individual readers and imde=

o pend«nc of tho rntcru for. 1buor~uluy 1\l.al'll"lu~vl
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Age estsndarization of X-ray resdings .

Inssmuch as the prevaleance of X-ray abuormalities reflects various

sssaults ta the lung (separate from. thst undcr study) that accrue

overtime, it is. necessary to cuasider age {n coampariscns of groups

cxvpoledvto ssbestas. {o differeat circumstaaces. Auy- age c{fgct caa, in

ﬂ“‘,- be due. to unknown. cx"poou:és' to various dusis, i'nclindini ubc:t'ot,

the oppottunlued for which {ncrease with timec. Addttioa:lly, any

‘dustirelated chaoges progress with tise and the maaifestation of rela=-

tively sinor exposures esrly in life caw be rignificant io later yeacs.
As- discussed previously. s selection criteria for the cxposed and

contml groups resulted in. study populatioas thaL had sinilat age

distributions. However, Lo more 1ccpratély take inte sccount aay ;gc'

- c(!ecf.‘.-- the overall percentages of X-ray abnermalities ver_e_:'ut-tdard-

ized to the age distributiou of all 983 iadividuzls for vhow readable

X-uy: vcre available.- A,lt.anda‘fdiz,ed percentage pstd'v vas calculated

) \uing equatton (l)

s

=ﬂt 'r',?rl9aiﬁfi~> ';;5(3?5:3”?f::r,-?:a"v s

Uhcn P h Lhc peﬂ'eﬁuge o( Abnoml X-rays in thc xth age category" L

14 t.le gmup ot’ intcreu ud r{. the nu:ahc: of 1l $83 mdxvxduals ia-

th‘ lth age (roup. l'ot s group hanug aa: age cell vuh no dat..a

. (iuuhtlon/flctory. auwt) lundatduatwc vcn bucd on ihoté‘ cell: .-‘:
_with data. nug eqmtiou (2) s ' -

T

r;{ =1 P N /93: 1z P u /z P, u 1 @

- :_va_ll. 1 . all _l wu_l ,(-'

mro Pt_ I‘nin cqualt the pcfccnugu of ahnor-.ﬂ X-1ayz in- Lhe {h agei
uugcq e( Lhe grnu’ of (ntcnu and hr " the rw..hm- of nll 983 fndi~

3 N
viduals . fa Lhc lUt age ul.egcry. PI 12 t_he pcrrenugc o( :tummlv

betveen Lhc fodividuals pes forming brake vark aad thasre vith oo {dentfi-

{ied asbestos cxposure remaina, while Lhe percenlage ol sbnormalities

ia thesa .v;-nplo!td {a s ';:_ggc bt net engaged {u heake repiis vork
- . N ”

i

'X~n1- mc; lll 9!3 mdtvldcals {a the ith age calcgory _Th_e:e over= -

C-all lge-cuwdatdfnd percenugcs are shewd . ia Table 13, The 'd»it‘»fer_encw .
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httouet to somevhat below the level of thos- unexpoud otherviu.

m ptrceaugca ot abnomliue: among. thou' with other asbestos. expo-
sure rm(n u;nulcanuy duteuu from those uncxpoud.

:If‘\n consider the per:tnuge of X-ray nhunnuluies s uuifuucxon of

c uml dlsttibuuoq with a vartancc tcflcctcd by the nuabct of abuer-

.....

ng\l X-uyt, the t“pccttve -undard dtvhtiom in the tltul colu-n of

‘hbtc 13. are calculated.  Whilae the perccnuge aof ahnoml X-uvt {n

ueh of the job c:tegoriet o( Table 13 hag a large uncen.azut.y as:oci—(

ated wvith it because of the limited number of individuvala. in a wvork

sctivity (other thsa brake work}), the pat'.t‘crn:o.f observed percentages

) yhl’ds" a cemarkable conaisteucy The ‘Lvo groups with: 'u‘o identified

uh«u- exposuze, noa-gange control: and garq,e workers vith no hr:kc

or body wozrk have the lawest perccnugrs of abnormlxtxe the various .

actiﬂtiea with probahlc agsbcstos exposurc have: the hxghcst. percent-

a;ea, and brake vockers are xnt.cr-cdute Individuala su.h other dust:
‘ctpocure appcar ‘to be nnaf!ected by -uch mteu..la. Thu is probably:f'
. tht ‘resalt ‘of the telativcly short exposure tines or the urpml expo-.
j_uizaf'circuasuucca.v Thc othet dus:s includcd coal (23 nen). :ilica_(9'
-u), lnd ‘other dustl (3 ncn).: Fivc of. the ather dust cxposuxet \-ere'{_
' .{or.‘“longcr ma tea yearr. (Onc o( u.e !'xve had an ahnonul X-tay bR

.‘,Tbc_‘ vcu;e c:poture ot the other 30 vu 3.2 yeau‘ Ia :u!uequcnc__:.
mlly‘hthcu 35 lndividulz Vlll be cluractezlzed by thei: prag‘_" {or
e) 'Onc nouble fc:turc ot ‘hble 13 1s Lhe !ugh,}‘
f'pcrmuge a!’ nbnomal X-uys mng t.hc 32 indivxduau uho wod‘ed t‘or_’-

. "‘" ““ fa ‘“'-‘ 5°‘7 l"l’“f- (Sce :ubu-qucut lccucns\ ou auto body o
'.u’niz md uudcmating vctt.)_ o . Coe T

' :‘Mi-;gfsiidd'zrdi':ltﬁn 6f»'x?ra§';im6§mﬁil’jﬂ’§s‘j.: .

_-Scoki.ng hll becn idendhcd A.. exzcctbatiug the nou--alignanL rfjccts -

of - ubctt.o-., Dcath ratn froc ubﬂtoau ‘among 20+ cigateue/day_
mkcn are 2 8 unrs ;reacer t.)ulu u-our nouunkrn (uamn-l Sclxknff '
».aod Scid-m, 1979) lnd both pttcnchy-ul and 9lcur 1 )"ray abuoml(tiei " _
" have bcen reyoﬁ.cd as mote co-on «wng cutrrnt de cx-noken t.b.m

- pomsmokers (Weiam, 1971" Rossiter sad’ Laccins, 1979; Weizs, lrvm. and

HWBUI0008422



. ubmmlitiex --ong thoue vith e Iden:uie"

é...!.ers aigﬂ.i!i:aasl txea ghnss unexpoud.;: :
'dif!emu “is. pltuculltly ai;niticau: (P<0 0002) Icr‘ pleuul abnor-f"‘
. nu:ies‘ Thll omu 'bccatuc pleuul ahnomlhuez oft.en appeu- froa_-'-

29

~

Wn, 1941}). Aa c{fecf. of smcking oe the prevalence of X-ray adbaoc-
malities vas slso Iound in thu study with beth parenchy-ul and pleursl

abasrmalities £ound mare nnoug cx-s-okcu ‘tLin nonsmckers sad more

frequently smong cuzrgn_t, _u_aokcn, f.!un ex-luokcn.. Thc_.age uaudardlzed

‘dats for the overall X-ray r_endingti,te‘;t}otn in Table lha.

Table 148 lilu the - percenuge duttibution of laoking ‘histories 1c~'
. cntdint t.o job catego:y. - As . the unexpo-cd ‘group coatains 251 roce.
'cnmne tnol:e:: thnn thc ot.he: expowre groups the x-uy results,

‘vhcrc pouible, lhould be :uudatdixed for cigarctte smokiag sa well azs

tor aAgeE. Thia ca he doae foc ujor votk categoncs. but is untcuable
for most whcatego:iet bectuse of the ahccnce of. dat.a in- some ;mkxng-

sge czlh., The atandatdization ptocedute follovs. Lhat of age staadard~

fistioa and utilizeés the over:ll :moking hixr.ones ot thie. uudy group’
'(31 6% were snoketl' 42, 67., ex-amkcrs,' aad 26. O“L ncnsmo)'ers)

Suhd'&tdi-icd' X--uubunmjlit’.ies-.‘by_ work: iciiv-i ty

‘hble 18: Iist: ths n‘e lnd lnokuxg atand:rdxzed pe:.cntage: o( X-ray

L 'engl;ed (n buke niutenaace und mpzlr, and tﬁoae v{!'.h prabablc ubes-
‘m qocure, 1nc1ndiu¢ auco body repnir vork. ‘rhe ovenll perccntar,e

Nosrert”

asbcstos cxposurc, !.hosc-f E

tcbablc “bextos exposute«
"_tvo sided)r_ Thcﬁ:i

nhuvely Yow ubetton cxpoourc: snd’ caw exceed pareuchymal nbnar-:l-

it‘.ict in pmalence ‘at long times from onset. ot exgoauzc. (Scc Andu on,
ct- al. I976. c.g.) As many of thc indtvidtuh in this p:ob-bly exposed“
category votlued during’ Uotld War II in shipyardu,: ve. are- ohnervxng
) ef{ecu in t.hix gr&up nﬂ.er 35 ycarn from onset. of cxposuze. )

hblc 16 listt t.hc ugt and nnoking luudatdlred pcrcenugcs ot‘ abnct-"'

ullties nccording to ;ange lctivlty and’ uniou. There is rchnvoly"
little differencc bcr.ueen the percenuges of Abnoml x-ray for the
mto vo:ten of UMI Local 259 vh(le a lu‘gc and :igu(fxcam. (p < o 03}

Son st

HWBUI0008423
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Tabic l4a

Age standardized percentage of X-ray

sbasremalitics according tu smoking histery

{all expoaure categurics)

Aboormality Smokers

Smoking Histocy

Ex-smokeces: '

Nonsmokers

Seoking

_standardized

Pleural 14.0
Parenchymal A 26.3
A"n_y a 32,6

11.2
16.0

122.9

© Table ib

2.1
13.9

2006

1.5
18.8

25.3

"' Percentages. of distribution: of sa~king histeries’
: according Lo job catepory s

- Smokers Fx-':_mg_kcrt Nonsmkers

. No' exposure- iucluding. =
- aoa-mechanic garage vork

.

' P_roﬁable- : athestos. expasuce

9.

29.1

31.8

391

3.1

42.0

o217

27.8

26.1

HWBUI0008424
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Table 15
T'he age and suakulg st.and:ardwcd gcrcrntagcs
of X~ray abnotmaliliecs according to «,gpowre categacy
Exposure - category , __Pleural = Parenchymal Any
" No ideatified asbestos exposure 8.4 * 1.6 15.8 £ 2.1 20.1 2 2.9
' Noa-garage work 10.4 £ 2.3 17.0 % 2.8 21.9 & 3.2 J
Garage vork but no 66X 2.7 16.4%3.5  17.8% 3.9
bnkc vork - - : ’ ‘
L ;,.k..votg o T COTTE R 1932 2.2 2606 2 2.5
hﬁnkaduusuwwmf T19.8 £2.7 199 £2.7  32.5 % 3.5
includingbodywtk L o -

R—
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B 'fablc 16

o

A‘g and swoking‘standardn red_percentages! of X-rav abnormalities

Iet}diltereut groups of garage workers according to work actiwity

t!odablc X-rayx vet:ravexlable.

"ﬂb identificd aabcstos expcsure. R

-

’ Doel uot include lz,xndivtduals vxth Asbcstos exposutc durxn;

a-phibious vchiclg‘canstruﬁtton. B

- Group_

L. Uaw AW DC 37 —
Ubtt lttiVity . . - 259 895 SEIU Overall
lnt.c work? _ 198t 30 28.9 £ 4.0 24.4 2.5
lo hnkz work? . 17.3%£3.3 217244 187247 201 :2.5
Petcentage of participants 3 :
vith othcr sshestos exposure 15 1 _ 16.3 25.8 21.5
‘ Stlndatdxzed ta xge and saaking dxstrxbu:xou of al] 983 -en foggﬁhdi~f‘
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dtffttimc(_ exists betweea those employed in city garages aod sll other

: groups: cosbined. This canm be attributed to the greater grinding and
- f4aisbing of brake lining meterisal that the city workers do. The work W:xg :
fiﬂ' cosmercial ‘gavages is virtually exclusively én,iutmbtlu- in vhich é”%’s

brake shoes are linply ‘removed  snd replaced. Asbestos exposures large-

. ly eccur through the Alr blowiog of residual dust in the drum hou-in;.

.!hny of the city votken, on. the or.hcr hand, regair truck brakes. aad,. 7'"“'-"-"""‘“"
-km, ndrining of the lining may be :tquirrd to- obuln a propcr rit. /!z.é,
Thtl ‘sdditocal exposure can be ugn!ficant. Rnhl Langer, Wolff, and

Ueil'aﬂ (1976) found short -term ashestos concentratioas du::'ing the

’n::‘chining: of ngv: brake linings to range from 24 f/ml to 72 £/ml. -

Tahlet 17a u.d l‘lb uhcu the percentages of {adividuals with X-ray .
abeorultt.ie- accotding to years of garage eurploytent. and years siace

caset of garage work. As cam be seen, therc iz am {ucreasing percent-

sge of X-rays sccording to either variable.  However, to some. 'extent..‘ ~ '
this wvould be a teflecf.(on of the pr?viously discussed age effect seen )
ia bath the exposed sad unexpoled populations analvzcd ln___:_hj_;__g_s.____y
. Ia ordet r.o ukc tnto accnun: age’,. t.hc age-sundardlzed pcrcenugef o(

.buoml t-t-yt wrt nlculated for thc age decadea 40. Lhrou;h 63 yc.-un
-Ior t.halc esplayrd l-ore thaa eor lcSl thaa 230 ycats, ‘aud eore: uuu or
:lecc l’.h:c JO yeat: (:os onset of. mploymf-n'..v_ (lnd(vidul: ln cach of

- ft!!s-.'e th'ee ag‘ éecef"e: vere 1r-.s:lud-¢ {s beth the: 301- yraze énd 30-ycar
.gtoqn 6. di!f!cnlt.iet vith empty cells. was: avoided.) l!wmr, “the
mll m-ben ta uch .sge . cell prevemted auy «mkiug :tand&rdxzatxon.
m telult.c l!uw that ‘those: employed: foe more thaa 30 years or with 30
oc @mege ycata ltct oueg of- equsure. ‘have the g:eatqr percentage of
sbaormal X—nys. ’th‘e" differcaces betveen the age sunaardircd shaoc-

."uliuel in the group with 30 or more years of esploywent and those
with oo asbestos or gatage cxposurc or moce with lcss than 30 years of

garape employment achieve o one-sided level of -ign‘iﬂ_cancg of [<0.037

Aa ‘“)fy.’;;¢’ by the estimated nunbier of Lrale jobs per wveek, hawever, &
doas. mot indicate asy trcnd~(1‘-§!’c 18). The cstimates are necessarily

uncertaln because of poor recall and the analysis did not-cousider

. \W"’

either duratfon of vork or tixr {rou ousct of caployaent.
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Percentage of individuals with X-ray sboormalities

according to years of garage work

Yesrs of parage cuployment

Brakc_ﬁbrk

Garage wock =~ <20’ 20-29 "30-39 . 4o+ Totals
- PR ‘»"_ .
Brake vork 13.8 20.0 28.8 45.2 - 23.0
' (13/94)  (34/170) (34/18) (14/31) (95/413)
Mo brake work  27.0 16.7 16.7 0.0 21.2
(3748) (6/36) (2/12) (0/3) (21/99)
Total 18.3 1924 27.7 41.2 24.2
(26/142)  (40/206) (36/130)  (14/34) _ (116/512)
Age standardized <30 30+.
Brake work 19.4 ¢ 3.0 8.7 £ 4.2 .
TabledTw.
Percentage: of individuals. with X-ray abucrmalitics
1aceording";a'ycnrs:xincc_onset'of_gqc:gc:vbtk‘_
o U Yeirs:;iﬁgc:éésft
- Garq;g-wbigJ ;ggf’ézu ' .20-2§" '_30¥;91 : &Of-; Totals
Brake vork - - - 13.2 203 - 2.4 4.7 23.0
(10/76) - (30/148).  (33/135) (22/5%) (95/413)
‘No brake work  22.5 21.2 1.1 3.8 21.2
ST (ag4a) (7/33) (2/18) (3/8) (21794}
Totals 16.4 . 20.4 22.9 40.3 26.2
(19/116)  (37/181)  (35/153)°  (25/62) (116/312).
Age ctandagdized > 30 30¢
' 21.2 £ 3.6 25.3 ¢ 3.5
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Table

Age standardized systolic and diastolic

81664 pruacures accordinr te race,

‘smoking history, and {ob catepory

‘Race

Yhite - -

Black

Sabiingiﬁistofy:~

Smokeza.
!x—:nnkcrt

Lonstak:ra
Sugkitf;
Ex*sinka:z

'Roniuokérs

1315

137.3
135.6

82.9

35;3_
84.8

"Syseoldc

L ]

A d

(14

1.3
1.0
1.4

.- 140.8
143.4

141.7

Dlastoltc

0.8

) .°~:.. 6

0.7

88.5
90.0"

86.3

be

L

3.3 7
2.2
- 308

2.1
1.6
2.3

 Vhitei'

" Job c:é@g&f;'

1dtnc1£i¢d exposuref

,cuage votxhuc Lo
ST l:‘c..AI‘:;}Z'.T

’na brakes.
ah-rvotk : )
'Mbcsm upocur-

R -

o 1ddnC1tttd'¥:posqti

Gcta;c vctk KT
2o brakcs :

Bt;l_r.c‘ vork :
Asbestos exposurs .

' Syueolic

140:1 = 2.5

134;5'

85.1 ¢

135,85 & 14

ffi39:4,
. 140.5.

1&9 &

2255521&5

+1.27

85:5 ¢ 1.3
84-‘ $ 0-5
t 0.6

84.4

89.9

87.8 2
87.0
54,9

2502

134

P 1

Blaek”

4.0
2.1
5.2

3.6

1.5
: 109
2.4

~.
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LABORATORY FINDINGS

The data oa the bloed waly-u- (CBC and SHA) are shiowa in Tables &6 cxid,

47. Ho uausual f€indings are present {or aay paLlfgng.'t. The mesas of

t.b- v-ricut parsmeters according to job category arce 11ated in Table 43

.lﬂd do u-ot. shaw aaydun‘ remsrkable. Tables 49 aad 50 show the cosults
, :ef the. amlya.ia of tputu- speciacns far abnarmal qtclogy sad: the blood

lnl_y:h “far ca:cinogenic esbryonic autigen (CEA). - They sliow no t.iad-

Ingt aum:tive “of ncopluia, mast values arc vithin the goemal range.

l‘lrthcr, there is no difference in the diz::ibucmn of either pstatcte: '

.--....

for t.he dlffctcnt. job* categories.

- HRC- nxspmm_w(. SYHPTONS

The principal results of the zespiratory sysptoms questicouaire ace

shovn fn Tables 31, 32 and 53. Tadley 51 oand S2 show the expected

;ﬁmlaticu with. cignr'gn.c‘ swoking. In Talle >53- the anokmg stand=-

"ardized pet:caugel of chtonxc brom.hxus aud shiortaess. o'f,.bn!‘_h-'
; cnugotiet are lhtcd !‘or dxf(ercnt job cn:egorxcr '

y1oeT merdkS'i 1 VETDERS

7

_:.‘ e

1 Al’pax: of K lt.udy u assess. cftectx on weldgn, pl.:uuu nic!u:l conccu-
'mum ve:e m:uud In twclve veldcrt in the conctol group e-ngarged'

-v_-v-..... - .

‘ i.n. nqb.ibtout vehiclc coust.xuctinu. The rczulu arte showa {n Table 54

LT

uid'indtcate thet “the patticulu: group vithin this st.udy had' higher

nickel concent.nr.iou than a grotip of 62 ueldcu in 3 Yarge shiy):rd'

logical etfe.ctl csn be. associated with such coacmtrhtion_. thc toxic

‘md m ti-c: Lhc -€oaceatration of horpital enatrels. Wwhile.na physie=-

aqd._po;cnt,ially carcinogenic effccts of nickel would suggert den:ifi- o

cation of the expodure tource and iwplement:-Cion of abutcmcut measurus.
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The distritution of L1

Rangc'QSecvheading::
. 'for conceatration uait)

75
Tahle 44
o

of vlood c
_TtBCYAnalyciEI

Ihdividunlg,uikhin-zaq

ount values

Nusber

e -
© Perceatage

*

Red blosd cell count (mtllicas) 16.3—6.5)

5,75 - 6,26 -

03 6.25

16.0 = 16.
17.6 7.
i 3

. 40.0° «42.4-

. 42.3 =44.9
48,0 =47.4
47.5.-49.9
50.0 -52.4
. 252,85

- 342

. Qwwowwo

1
70

3os
124
39

3
130

462

228

3%

12.

Hemoplobin (;n/@l)

237

s
186 E

£

‘_

245
308

154,
53.

15

[ ] @ Lahorazorv r..r=al raace

6

1A
92

_ White bleod cell count (thousands) 15,9511;3]

b,x,~

7.9
38.7
34.9
14.0

3.1

2.0
16.7
$2.3
25.8;
3.8

1.4

h‘.

 ':“¢#§c9¢ri:f(p=:§sn§) ;";- f38Q§p$£;91 R

i 1.4
~10.4
27.7
34.8
“17.4
¢.0

1.7

o 2.9-18.2)
a2 ;o
sa

g
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| ,
.\) Table 47 -

The distribution of conrcrtracionz of
varfous blood comnanents (SMA Aralvefs)

Range
(Sce hczdings: for S Within range
\ concentracion unic) Humber Percentage
- ) CIucnsa-(:c/dl)"{65;1251
l < 80 ’ 46 . 5.0
80 - 39 ) 415 246.8
100 - 119 294 - 33.2
120 - 139 61 6.9
140 - 159 25 2.8
> 160 47 3.5
Urea-nitrogen (nc/dl) [§-25)
<10 44 5.0
10 - 14 250 28.2
15 - 19 420 47 .4
20 - 24 150 16.9
| > 25 22 2.5
. )  Crearintue (mp/dl) [0.7-1.5]

g o ol e I
LT 0.80 5. R 0.6
) C.80:~ 0,99 " - 113 T 12.8

, : 1.00 - 1.19 339 - .. 384
s 1.20 - 1.39 31s - - -35.8
' 1.60 - 1.59 89 . 10.0
‘ L Ua160 22 L 2.
o " Sedfum_ (men/t) [135-145) S
&f . <138 Yy 1.6
138 - 139 107 11,3
140 - 141 234 2614
‘ 142 = 143 237 . 26.7
\ 71446 - 145 125 16,1
L 146 < 14T 76 . 6.8
> 148 98. 111
= ,
l . Potansics (neq/L) [3.5-
<30 s 0.6
! 3.00 - 3.49 Y. 4.1
3.50 - 3.99 222 25.2
4.00 - ¢£.49 45t 9.8
l 4.506 - 4.99 R{6] 23.7
2 5.00 13 6.2
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Table 47 (contiaucd~2)

Range-
(See headings for

“Within. range

concentration unit) Number  Percentage
Chloride (meq/L) {95-107]
. <1000 S0 5.6
100.0 - 102.4% 215 24.3
-102.5 - 1064.9 212 23.9
105.0 - 107.4. 229 25.8
107.5 - 109.9 88 9.9
- . 2 110.0 92 10.4
© Carbon dioxide (meq/L) (24-32)
< 25.0 39 416
25.0 = 27.4 238 26.5
27.5 - 29.9 310 5.0
'30.0 - 32.4 264 27.5
232,58 55 6.2
" Urie acid (me/dl) [3.5-5.0]
< 4.0 2 2.7
6.0 = 5.9 376 C o424
6.0.- 7.9 . 392 44,2
8.0 < 9.9 88 8.9
© 2 10.0 6 0.8
© Calefum (me/dl) [8.5-10.5) - -
.< 90 16 L8
o 9.0 - 9.9 510 57.8
'10.8 '10.9 L340 . 38.5
>.11.0 i 1.9
Inorganic phosohate (m5/dl) [2.0-4.5} -
-« 2.00 16 1.8
2,00 - 2.49 - 134 - 15.1
2.50 = 2,99 K} 37.4.
3.00 - 3.49 230 31.6
3.50 - 3.99 92 S10.4
> 4.00 33 . 3.8
Total protclu (/A1) [6.0-8.5]
< 6.50 ‘ 26 2.9
6.50 - 6.90 197 22.3
7.00 - 7.49 401 89,4
7.50 - 7.99 197 27.1
8.00 - R.49 58 6.2
> &.50 7 ]

\&
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Table 47 (concinued~3)

Mngc: . o :
{S=e headings for _Hithin range
concentration unit) Mumbar -~ Purccatsge

Albumir (p/d1) (1.0-5.5)

5,50 = 3.99 Y

- _ - 2.0
§.00 = 4.48. Co &39 49,7
4.50 - 4.99 398 45.0
5.00 = §5.49 29 3.3
Cholesterol (mes/dl) (140-330]
<156 13 1.5 -
150 - 174 . 86 - - 7.4
175 - 199 -162 - 18.3
200 = 249 : 443 : 3Q.0
250 - 299 - 178 20.1
2 300 , 24 2.7
Creative rhosphokinase (U/L) [0-225]
<58 . 52 I
50.-24 - C 16200 8.3
1 -99 - - - . ©o1%6. 22010
100 = 149 - 258 29.0°
150 - 199 | . 104 11.7
200 - 249" &9 5.6
250 - 299 - 22 2.5
2300 . S 43 6.9
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‘ Table 51
The number and percentage of individuals vith reported
‘ o ShOTtnacs OF DICACH (O] hesOrfainy LO Ao0r iy, CALLNGEY
MRC shortness of . S@l:in&c;ncton'
breath cacegory : .
) R o . Ex~ Kon=
{ - ‘Sackars smokers - sowkers
Rone 199 274 181
_ (72.6) (76.3) (82.6)
{ Valking fast or-up- 51 55 ’ 28
‘2 slighe hill {18.6) (15.3) (12.8)
! ‘Walking vith others . 10 .19 6
» af owu age : (3.6} ' .0 2.7
‘ Walking at owm pace 14 1 : &
I L {5.1) (3.1 (1.8)
Total 274 359 219

S
.' - -  ‘_‘( ) --Apers?:ntgac
|
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"t

Table 52

The oumber end percentage of ind{viduals
regortinz symptoas. of chronic Sranchicis (ﬁRC)
'accerding to: rmokineg category

Sacking catesory

Chronic hronchicgs ,1‘Sudkers. Ex—smokcrs_, Saneazoke;s
Yes 80 . 34 21
. {29.1) (9.5) (9.5)
Ne 193 s 199
(70.9) (90.5) (99.5)
Tocals L a1s 389 220

) Stngpas®”
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Table 54

.Nickel concencrations in the plasma of amphibious
vehicle.coustiuction wvelders compircd fo-ather groups.

Placma nickel coucentrations

o : ~ Ne. of - ﬁ(ugljiser) —

Group - ° individuals - Median ‘Range ‘Mezn 2 SD
Vehfcle velders . 12 11.8 5.4 - 14.3 10.8 = 3.2
Shipyard welders 62 2.5  <0.5 -15.3 3.1 % 3.3

Hoepital centrols 18 0.7 <0.5- 2.6 -1.020.7

. en

HWBUI0008442



ASBF3ITCS EXPOSIRE NATA

REVIXV OF PUBLISHED RESULTS

Beview of fiber concentration data for brake vack

'kndaty ez unmu have been mede of asbestos nir conmc:ztioa.r
énzing bnh Iining upd.r and uintcmncn u:u.vtues “ta t.hc Uni:.cd.

S yesoni

States: lnd Gznnc Briutur l'he:e lncIude bach lou;-tcr- lA-pling aver. &

votking dly to obuin {nformatioa on t.ime-weightcd average cxposutc: to

Ntﬁnn. lnd :hctt-ua sawling to docnment the conccnttatiou during‘

vacious. wrk pncucu

m bt;en: set o{ u-plen of brakc szintenance weork is that. obtained

hrnosa du.ring ‘the years 1973 through 1976 vhere 283 urnplc: vere.
t:ha in tiva bnke upalr t-cﬂitie-. including 152 over a one week
_ptdn-d 4a- _oue heility, dacutunting both lang-t.cm, r.ine-vcxghted _

P

mttge (‘I‘VA) expoturei and ubcuuu concentur.icm in tpcc!fic brake

N m lcti'itict"mm, 1972-1976) : Un{omaately, no. dacumentstion - %
Ny uuu— u ta. thc- number of brakas Jobs pcrtomed fin a facility or by
Nihu dndn; u-pling pericds: or on the work pnctice: utilized B
" durisig the repair and maintenaace wark. ‘Table S5 sunud.zu the dats

oa’ tima-veighted " upo-utu. over s supling perlod, to: .-ea. changing

- e

. mﬂag ia :.ht patts dcpartmt.. Table 36 lists genenl lm: uegles-‘
" ‘taken dnzing th- coc-u of a day. These data demoastrate. that, {n

[

: mnl., the’ lmﬂ ubeatoc expouures of pnmlcyce: are below
I8 /) By l!ome:, during tbe air blowin& of drums, pm\ch{ng out of
'.A':ivcu and riveting ssbestos couczntut.iocl ‘can be conxidcnbly hizher.
.»;,'}'nrt.hcr, ares u-plct takcn distaac !roan the. locatioa o[ brakc repur.
. Ihcu vide:ptud diue.hu:ion of uirbonc ubeuo: with conccnuuioa:

up te 1.3 (/ml found ta be prezent. |

Bo:- Iinited data ‘are av-ihh'e lroa industry :ouzcu. Ia. Gn:xt Rri-
txin, Kickish .md Kni;ht (1‘.’!70)z ol’ t.h-c Fard Hotar Coopaay haw: provid-
ed Lnfomcioa oa both long ‘sad shott term saapling. duruu; elffecunt

f‘ilint uumx, pnchdng out ttvtu, rivet.ing lin.{ngs r.o ahoe-, sad
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brake repafir activitics. These are shown in Tahle S7. The work prac-

tices sampled by Hickish and Kaighit sppeared typical of those of past

years with the drum dust being_ removed by air Llowing. DNuriag the full ‘

course of brake servlce air concentratinns of f{rcm 0.4 to 3. 6 f/ml. were

[md’; ) Horc reccnt uxfomzion has becn supplicd by Raybcs:as-ﬂanh.atuu

(}!-ltlh 1979} These shcw that ducing the course of well controlled -
brlkc :qulr waork with exhau«t vcnulauon utilized ashestos cXpos ures>

af 0.02 to 0.3 £/ml may occur dnrmg_ t.he course of s beake jou.

Short-term ashestos conceutrations during specifi. work activities have
been: measured by several groups in Loth autoiutive and truck serviecing.
These are shown in Table 58. '

They demoastrate that short-term ashestos concentiatious during brake
maiatenance work can be high. IHowever, because Lbi;?-comprise«odlyf a

portion of ttxc' work invelved in brake muintchance, the TWA c'oncénc'u-

'uons are gencrally nucls lower, Clearly, raduction o( these pezk ‘expo-

luzes by cnginecnng cout.rolq oc hy work pnctu:t: can. significantly
rcduce TVA exposure:. ' 4

Two aets of data on the umc course: of aslu.sto- cocyg;:n,t'ra-.t'iousf'.Cxi't:.

-The ncasuzcment.s of total dust. by Lec? mdu..t_c that aftee air blo\:i'n_g.» ’

lho:t. term dust.’ concenc:auuu.. are high but fql! ’ﬁth‘%n minuﬁr*-\‘.o

l.ouer valuc:. Thc data: on (xhct counts Ly Rohl‘ mdtc.ste thac r‘casu:--

,uble couc&ntrauons of :ubcst.os pernst.e in Lhc vorkplacr Tor as Joag:.

e 15 ninutes aftcr air: blouxng as far .1:. 7.) fcct. as..y. T‘xc..c dau,
coupled with. the prevums mfomatxou on :z.hcstnq conicentrations fu.
gcﬁctal gagage zgeas nv.hcau. LhAL A gureryal, luu-lov&‘ beoekgrovnd
contamnatxon of nrhesc.os caa. exist . theou; lumL a 5arage \.'xkre ‘brake

tcp:ur is’ conductcd.

A

MEASUREIERTS IN h*&‘ \ORK CITY F\CTIII'I- (197'))

kol

Ducing 1979, NIOSH made scasuvemeut at throe New Yok City fevilities
enploying vo:};c:'n who atteaded rrxaminationn {uw tlis gurvey. Ticse were
the xclmtr sholta of the Drpatum uls of Sawitatien, Trunsperation wned

Policc. The rcsuits are ahawn in Table 2. They ace sfmilas lo *hge

HWBUI0008447
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Table 59

Long~ and short-term sampline of brake linfing repatr
and wainfenance work in New York Cirv varare  factlicies

Sampling {ilier con-entration ({/=1)
Activiey time Sample TWA

Departaent of Janitacisan

Brake change 136 0.33 0.21
Alter {inishing job 190 . 0.12 :
Wet brushiag of duse 10 . . 0.54
Area sa=nlae - 395 - 0.06
Arcas sample 3%a : Q.03
' - gfaartmcht of Trnﬁ—mbfnc505
Brake mechanie 1 150 -0.15 0.23
1 - 196 0.30 :
Bruke mechanic 2 175 _ T 0.31 0.28
, ; 194 0.26 .
Brake mechanic 3. 135 0.26
Wet brushing of dust 3 2.62
{nachanics 1,2,3) 3 . 2.22 )
oo o 9 - 0.87
S .+ Polfce Depazement . o . |
Brake mechaaicl™ - 0 129 - < Q.20 1
PR SRR 3. NERRCUPINEY: B 3 R szﬂ
‘Brake mezhande 20 - 1244 oo 0 0QL3% o o
S 7 7 S B 1 TS
Brake sechanie 37 7 0 AT .. 0,03
Dry brushiag of duse . 12 : . 0.81 -~
. SR 21 0.6v .
4
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discussed previously, TVA cxpouu}c: during a full brake fjobh sveraged
abeut 0.20 {/wl. During either vet. or dry Urusliing of hrake dust
coacentraticas could exceed 2 f/ml. ’

ESTIMATES OF sruuv'?cruiirxon sxroSugg

.M ez'poaux‘ta dudng automobile bnkc ula:uum:c rauged gcncully hee
.tweea 8.2 to 0. ? (1-1 if Bmhin; oer sir blwiug ‘of beake duse. occ:rred
P'rlor ta 1930, riveted beske linsings were _uged: sad soacvhat. higher

mntntiau uy h.avc occur:ed. Table 60 lizt- the dtsuib«tiu of

BCUR SRR e

g e

‘sbout one every tvo da}: for thosc who do brake vork: If the exposure

dnxin; the 1-2 hours mqui::d fcr & Job 1s 1 {/@l, an Appro'iuu: TWA

expocute wvould be l f/-l (1 5/16) -ox about. 0.1 {/ml. Geacral garage

cspos!u-e from ouxer johu vould .xdd slighely :o this, ‘but. the upper

.lﬁl: o£ the average exposuﬂ. tor the cmcrcul garage -eduni.cs"

uudned in this study would be 0.2 f/ml. For the S. F 1.U. Local 2&6
ndanin employcd by the City, higher averapg:e exposurcs would have

:ocauted from the riveting, drilung n ;ﬁudlng t.hat was _done on

brake . jobt pc: ;reek doae by U AW, Local’ 259 u-zbeu. The sverage gz

%

4/

,.h:ga trurk beske as-enbllet. l!avcvet. thele high- cxpocun- woti: :ct.x- L

vida vould only mqnire & tcv sigutes of wark. As. with cmtdal

pugt vcrkcu, Lew: City er‘layen wrked on a2 brakz job a8 otm ac
e ﬁily. 'nnu. even. vith t.be 1ntemittcnt1y highwc cxposu:cn expenenccd;:
ir 3.3 X.U. uenbcﬂ, thc aveta;e expocure for the gmp ovet time §s:

fu.ltxely-:n exceed 0.5 tl-l
_ SUMIARY

The clinical mnintioa o( garage sployces cngagrd in: thc repair ana

'-tuzen.acg cl vehicles {odicate the follueing resulta:

1. IA greater yu-valeace af Xony atuocwalitive s found isoag parape

scchaaics whe rrp-ufd br:kcs than anonp B e culhr coutruls av

| gsevage \mrkeAn 'vha da aot rng‘:ge i brahc or auLe bedy wagk., T

:‘ie _Staadsedized pemnt;cc of sbeecul.tlc: iz alf,mruauny
gmtcr (P<O 05) fﬂ Lha..c with 32 ot wmore yeies of eaployzeat

. K
N’
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coqnnd to wck:tt nu.h lnut urvice. The lacrecased prevalesce
in cm:cial garage warkers uposcd oa sversge, to lcws thaa 0.2
$/ml vu ot -utiuicnlly lipiﬁcant while s significaat excess
is lm in workers wvho had occa:iou to grind sod mschine brake,
liningt prior to {nstallatica ea lar;er vehicles. The prevslencs.
of ;-ray abuormslities is inm eccocd -vith estimates of asbestos
up&aun 1;1 tu-dlffetent cirnmunce- -

2.. ‘!'he pm-lencz “of X-ny nbmmlities amoag vorkets Ln suts body

3.

‘.

8.

ER R .

: -hopc !u. parti:alarly hi;h and, althou;h the. nunbcr of such in-

dividuals was lhiud also achicved 3 level of signmificamce st
R0.0S. The hidm: perccnuge of - sboormalities in this group cas

be atttibuud -ta the pust unding of auto body fillers coatajiaing
ssbeston. ’

Individul: vho bad previous employmcnt in shipyards, averagiog
five ye-n in duntion, slso had s pgreater percentage of abnormal
X-uya.: The perceaugr age ;undz:dlzed percentage was signifi-
untly gmt.et 1n t.hoae whose shipyard enploy.ent begaa 30 or smore
yeacs previouly. :

The. pn.hcuty fmctinn ‘results  of ;ange -:chaaic: eng:gcd ia
btakc work are no. different from non-&lj watkers and: other

1«: uaﬂ.uw ‘essures e( nbescc: exposute Lhan I-ny-n, _t.hi: .

ﬂnding 13 in accord wuh thc lo« cxpowrc: af the grouy: uadcr

study.

C;u:'jodeyi- .ncv vehicle prcp.an'tion ecn snd Juto body shop woik-
-ers bhave aigniﬂcaat.ly reduced pulmonary function tests (}TC’,
ml, aad mo') co-patcd to cthc: p3rage wrkert and goneral popu-
hti_oa c:imt.xoh.v )

The luto body ;bop c:gloyeea hud exposure te asbestoz and 3 vare
{ety ot solvcnu.. ‘l'hc causal exposure amnag the car jochkey-vchicle

pcepant.lou men 1: uncrrtain. -_Thc rale of autmh‘.le cxhaust

should be invﬂtiutcd.

;cnctxl popuhtieu coat.roi.s.' At du.- -ajot rp{:a-etric t.esu are
' Pt
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8.

Pulmoctry fuaction deficits corrsmlated with X-ray sboormelities.
Geeater percenugu of X-ray abuormeslities 20d pulmoasry functioa .

dcficiu vera seen smong. currest sad {ormer smokers thas asomg

ma-noken .

lo msul phy-ical exuixut.ion ot labon:oq fiadings were idea-

tiﬁ.cd. dg im ot.her uudies, a high p:cvalace of hyperteasioa

e

vas oburved amoag blacks, which was pat corselated with say ol

}lso’L. .

cauzory.

- A small group of welders in awphibious vchicle comnctructica showed

siguificantly elevated plssma concentrations of aickel.

HWBUI0008453
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RESPIRATCRY QUIITICNTIAIZE

re SN - T
:  WAST - Firse diadle S ' . ' ‘
y inicisal .

! a® sow goling to ask you some. questiony, =slaly shodt your c:oit'.-. I souls

1i¥9: you to answer TES' or "m" ehenever poszible.,.

o . -

1. ho yen usmlly mugh 473t thiog in the moraing (on gettiag ype)? . 1
Te WFATLT Count & cough wiith £4r9t smoke or oa £ir¥T goiag out of doors.
. 1 - %o 2_ - Yes

l - Xo 2 - Yes

1f yes: Do you: cough like this oa zost days
(or nights) for as ouch 23 taree woaths esch year"
1 - ‘fo 2 - Yes

. R ' Have you been écughi::a‘ 1ike enu‘:‘
e sl {1) = "1lesg ttan txo years
T {2) = core than Tv¥o years o o 1

. )mm-x 5 S o |
" . lb m uxutlly bnnc up’ sny” phlcr ‘Sroa.your chest first tiing in the
Ut lderaiag (oa getting cpe)? ST T

3 - Count phlegs with. firze s:qkt or on Zirst golrg.out of .doars. ..
"*l:elndc phlegn from the Nege. e e
Cannt l"‘lla'td phlcp. S, '!"-"fo' 2' - 'Y“-

390 8¢

BN 1 ,—“ -
.-bs you vaually bnnt up l:xy phles:: fm your c‘mst during the. daw
(or tt ni;hu-)? B S : l - Sa 2 - ‘res'._

& tz ZM‘ Da you. bnn; up phlac: uk-.- this on -o-: dry¥
s o ter uchuo) for 13 Fuch 11 three nanths eech yeer?
_ PR . S l-¥e 2-Yes
.. Have-yeu dcuc so for:
o - (1) = "lezs thin twe 7e..r~
Togay -, zore thal: t¥g years

1]
ry

|

¥That co}.or {3 Jour sputum or ph‘c—-"
€1) - = wnrtish

e SR ¢} = yellow and/or gsesa =
T 2Y = gsey andlor Black . ‘
‘ S .+ . (4) = brown . . : - - W lis

St Cahnn :ﬁubav

) + Tar u‘.:b': Th1ft eanloyees
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S <8

- .
- . - -

h xour ¢ough sod/or phlega producison relited 1o aay sevsca?
- €1) = gpring
(2} - suowmer
(3) = falyl, . -
{4) = wiager
(3} = 8l) vear

DOLS THE PHYSICIAX TRINK. THAT THE PATIINT FULFILLS THE CRITIZLA IOR
_CSROKIC ERONCHITIS? "o

1) -~
N 2). = l'u : :
(3) - Caa t :aeci‘y
T : ’Xn.. t‘a past tﬂr-. yeags havc you hzd & pcriod a: (S‘.zre:ntd) cou:h #ad
__’ o -phlcp lutiac ter tam v«u or mare? 1 - ’fo ) 2 = Tes:
l. "!an m !ud nox- e than one such ;cnoc? 1 - ‘!o S 2 - Yer
'i-;"t yon ever mghod up blccd? ‘ ' 1 =80 2 = en
1z zﬂ: hov- o{tc_n? o
- - 1) = only eccasionzlly
< {3} - enly cccasionally with & severs colgd -
- . (3) ‘= sputum streaked with dlood ('r‘-qucc‘..ﬂ
SR " (4} = hemarrhige
{3} —~ ather (specify other) '
' 10. L 'l'u thix 1n uu put yur? - . g -Yq I-t'n -6t v
Aﬁ you: esﬁthed b? =" -'t'h-"' et hreeth vhm &umir ocvialn" g'btx-;-.é?f._ C iy,
_ Do yod gtt lhcrt ef &rnux ralktn; ﬂ.tb c;‘mr seople 64 rour osn ‘::e'.';' - ——
A - e 1-Y¥o - T -Tes ! lag}
i3, ‘ - Do yo‘ ‘have o stog .or brcata vhc' '311(13‘ 22 your arn paeae —— -_-' .
' ©  ‘em level ground? - . 1l < 8a 20 - Yer bl
mnzxm . ‘ ,
.. N ‘ - - . . N
14. ] Docs yoq chest «cr touad the«z.uz or rrls.lxz::‘.' e .
13, -  1f vyes: Do you get 2hisg sovtly duri.g :Lc ‘¢.‘)' ar o3ty r-—' -
’ et might, er Loxk? 1 - Days 2 - Nigt:s 3 - Taik 3__‘
6. Have you ever 2ad 2ilacky of BRorinsss of bresin wilk wreezing? r-—r——-
- Tl - % 2 - Yes LT

: . X
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¥hich ycars done

. ) tse of air hosas to dlew auc Sraks shoes: ~ )

Do/did you bavel or zachine shoes!

%ich years done - L ' ’ i's&

. mz current dusc revoval practice §s: used- dut;ﬂg brake or
‘-',‘duzch Jobe. ae ycu: garaze’ ) o -

Whaa did this begin? o R E:‘E[
. ¥hat was dooae before? : h ‘ ‘ — - e
& ' 4 !cs 1

- pid you ds mder:ba:ing vork or vers you pear such work?

© Describes

3 Vha:'['t)’pe is 1:. uinly.'-;
o “ 1 = Filger: '
Y Cat:rid:a
‘3 - Mr upply

 OCCIPATIONAL NIATORY = CONTINUED

3. DOyou ‘vesr: usully? S
S Y =Usually

- Oc.:zsiaully o
- Infteqm:ly

. EYCIDNT: 1. Do you eac ac. your vork size: . o T
ST T ,1.4-1‘0 » Z-Ye.. e e T AT -

2. Do y;iu smLa a: your vork si:e’ ' A —
. ‘1-'39 2-ch o J-‘icﬂsankct‘ ) i ','Dl
3. Do ycu chnogn yo..r cloehey Sefors got..g "o"*’ — .
e '-.l.-‘(a -;. 2 = Yes. .. L ]
4. “D'ocs you" ez pla)cr .umL.h wack elothes and’ -

. _ : , launder them? ‘ 11 o
I‘ : . 1=Ne ' 2= Yes -

5. Do you fxayé scparate lackers for strezt ax.:.i 7 ___._.._.I?_l o

) voerk clothas? . . i, Sy
’ ‘ 1 - Mo . 2 = Yes - rSme— e —
- . §. Do you s":oucr beloTe going hoce? | :—-

EI 1 -% . 2« Y¢3 - |7 l

*
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~ 178

“17.. : 11 yes: fs/ws8 your bresthing adsolutely rorsal Setween

-3 sttacks? 1 <% 2.- Yes EE

_ mﬂtnf : _ , .
S 8. Doct the 'vatbcr affect your chest? - < :
prme—

'Oaly record "YES” {f sdverse westher definitely :nd rvg.xhr!.)
S causes chert sy=ploss.,

--—7'—’: Doss the vesther make you shart of Ereath?. [ lasf

| Type of westher (1) = Heat . T Tasl
' : (2) = eald P

C” - dampness | g [

. - (4) = dryness - - - - _ R i t:”“

) o - . (3) = any extreme o - }_wr

MSA.L O\‘IA&RK

.30“ Dc:ou u-unl!y havc 2 ltu!fy nose or c:urnh at the tack of your

1. ~% 2 - Yes ¢ inili

RO

21-: Do yon Bave this im the nx:::cr? ) 42
memx CQ.‘MI‘.‘(I' Nasal catarrh: (1) has no relation to chest cosnlilice o § 32
{2} sggrevates cough and phless sroiuc- ]
] . - tien frcm= chcst, 82 descriled zduva, o
. : ) {3) 43 & cruze of cougk s=d p‘al es - :
‘ T : ’ ' {4) 12 & uru-ate e:t:‘y = oo esagh and v i
. - . N -phlocn are produecd &ty paltient, ' :

(5) ecaongt be specified

- tcpc yvu !rca your usml nctivﬂtln for a3 :uc 'u & tefk? _ { l wl”

- If Z"’ ‘ Dtd ym bﬁns e gexc phlc-: ta.m uxu;l ia snr.of : ‘4
- thase: tlluuu? e SRR . C ! ! 45
. . Bew nay uIaoﬂn ux- tbi: hve you had in the put _ —
) three yqun“ , S _ - [ i
s, Do you bave a hcart mdition for \‘htdx you Ry uudcr 'Y d'a tar‘s care? T [ 47 [

l. =Kg 2 - Tes

. 12 “yES® wqdiy cond{tions 2ad dreg therapy
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129

mccn B‘:OKIW

3" Do :ou ace suoke cigarvctes?
37._ 12 "W": Have you ever smoked. cigarecties? 1 <% 1 Yes

28, Hew old were you. vhea you started gookisg regularly?

' 3";3 .!_c'v old were’ you vrhci;-ydu 128% gave up sooking cigaretias?
' ' . yesrs,
u:t jeu serson lut $2opPDwd ::ckin:.

‘..x«_-m dc/did you. nou o8 the sversge?

k4 ‘e

: SR 1 -%o 2 - Yes
33, ¥hat do/dd you hc:tlr: szoke?

31 “Wdic 70« m:u).. zu dprcttc saoke?

Type (1) - filter
(2} -~ son-Z2{lter ) i ‘,39 :
Size (1) - regular ‘ .
{2 = king size
{3} - 100 millizeter .
3: '.Dc you mkq & pzpe‘} : o 1 -« %o 2 - Yez ' - i 1:51".
- 34 v 1;__"_*_-;_‘“ uan you cver sacked 8- ptve? 1Yo 2- Tes ' !.t"'

'-:Z‘ Bow- aary- pipczuu & day da/dxd sou scoke?
1- %

x_g_m ' B’sn you ever :nokcd ci:ar:? ' 1 e Na 2 - Yes

[¥]

y

3
|
aaa

!a-r uuy ci:u—: & du/do/d:d you s:okc’

$
-4
[y
&
miﬂ
1] "

Doyeuchcvtotncto? AR 1 ~%Xe 2
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 PAST MIDICAL #STORY : T

R S 4 . TIirst u1

‘e
A

..","'n .‘atc tllmu (ot h«pttaliz«l othcr“‘.tth:'n. troums) o
oo aeu.o ulucu (hm;it-l-i:ed ozhci-.»than t:-ium) ’
3. iresuma {not hnsmuli-cd) A

X :i-au:a (hmpitallxcd)

3“ Xollav-u:, scute 1llncsz
z'ollo--up. chreutc {ilncss
7. . ro«tinc chcck-up

<

. l.'_' ocwcﬂtional surnsllance prograa {(cxam, supplied by c‘nlaycr)
. . "5 w---:glay::ent ptyxical o . e s
L Ee T ' paath . year o R A
Lol [zzl . ZETSICIAN: Code 0001 o
. I B ‘- -4L ne\ver hndi-.. ¢

PP S ey

: Describe below I o o
EOSPITAL: . REASON

Sy

"'0« X"*:.u“lm.g fave relesse for=s been gigned? 1 = ¥e 3 e Yes l ‘ 8 ,

\
Ncar”
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PN,

€3 reio=-Yageulsr

01. _Xert B T=A L
B.. ‘A«du
» Eﬂlrt Atiack

33,
34,
33,

Gent

*An;n otne- hurt esnditioa. xcr rhic‘x you L 35,

!.‘.:i} Slood prouure

i mt‘statnﬂ an!

¥ '-":_ G‘imc‘jsu Icuﬂ- - ;ald;:--ﬁy"- n'-.-;n-.;
: i ;". - 1S .

" = Besorrhage:

-Doodensl alcer = tolé by X.D.
CeveIs
- 'x'e.-:;rr'::'}i

".&"
.

.ﬁ' !1-:«::; t’ea ulccr
36 Ot:uu- 61 blo«ung

- 23 uam hcruu

LA ag s a

&

42! thl bl.dd-r exuaxq :

23 " Liver d&:c-uc

I \.,.r. CATRE T Snme

. 30 b!:r-‘d iiver.

’t.:~ C.S:rha:i: - xlea‘xo.ze

'4‘ o).\'l —ﬂ.’:ﬂ-'
- m:-r

32,.. Lo T

icorative coljtis
» Dt'-'crt:uc".tl {tis
Othes Gl {gpecify)

fou s as ey

Yoozt tis.

37, Eidnaey éi‘uu (1:{1 cite. rn)
33, t.‘r"ury iaiectioc .
33, tid:uy stones
40, Prosatats cnltrzr- =eat
T .'41.. Blood i3 urine (not czuud oy nhcnc)
42, Proteis in urise (coz caczed br abeve
' condizicens)
- 43, Other geeltourirasy
suin » .
44, Proriazis
45. [Lczema o .
46,  Qthaer skio (zpecily)
47. Acute Aasmiz
48, -..Chronic Anneals
- ‘9 Los white blood ccur:.‘-
: 50 -Probun 'ttth bksad clc: -~; '
cr blcc{inc_ . BN
$1. . S:;&lt cell .
sz, 'rru“:au' ’
83 -."ou.er Slood (v-.wd ‘?)
-84,  Require glasses
.85, Glaucoza ‘ '
%6, Cazarsets
" $7. Weak or lazy: eve
88, Optic neuritis
89, other Ire (spectfy)
Ii.‘;.-}n?é :::?.‘ Thru:_‘: .
Go. ;C‘.‘:rénxc Simusziity
81, I':'.;ab.'x;ed hcir‘ =g -
i:.ﬂ 'f:::l allers ,1::

u-«:n‘_j
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l:"‘ xanr)oh-p; o

122

Gareral 329 Zataselic

39 -

"hrynccal salyps : 9, Iurenid “iseate or gotter
‘5. ?ctus lectooy 80. Disbetes

'o:xnr IXT (specily) 81. Gout
nfvuut svr 82, Xight gveatg '
6? Sot:urr disorder $3.. TFever
B 84, Otrer (gpecifry)
8 Cancer
b Tl ' hd : .
zf;r...’gehu ﬁc nlncu 8%, Skia
y ¢ A Othr \ronws (:pecify) 86, Taroat
ma : . S e

Ie i P 87, tLueg
-i’i‘»"%wa arthriels 88. Stccsch
=3 "“"‘S'ﬁ:".' )

m Othcf lrthritil B 89, Bowel-

‘l‘(./- Blct injury 29, Raectuz
73:"‘"‘50.“;1:::5\" disc disease 21. Prostate

1‘.. ' thi' ‘¥eurolegic inmlvae1t” 92. Breazt

1’7.__ Booc lniom 93, Cereix

I8. Othcr nusculoakolcul (specify) 4. Uterine '

$3. Other CA (spez:if:)

_,7 :A_""B'-.:- c:mditiou nu:b‘-r . c‘—‘_-_p_,}:,_}',_':“,:{el’i..',_gp,,,d: RIS :
TN R S e Acuvc, not. under RS -'Ac.-.é."',u,nd}.ﬁ%; g:r'fg:f-’f_" !
mxrtvut!y uucuvn - _ phygiciac’s care el ':?:»}?sici;g- e ‘

ol gre : el : ! l1s

g - * G | By
[N ) - §s1 e
L ” —- .1 P . - ] 3 e _‘l
E T 15‘] ! €s. =23
- L{" @ : ~

S g

~Tea|

Iyt

R

871

-

Jas

71

e

. I?S 4

I 1)
143 -

as | I 1|

" lag L

.f-:-- K

x4 T,
. 1q7 @

PRUUOR SIS JURIN PICHI: JHJNE] QICI FUUOR PEIIY I DR

l
|
l
l
T
|

l
l
|

N B e e e f o o e o f e

,...r .] g4 nged 'y g o o g @
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3 !43 RIS ¢ ) l 11 ' !«1 ¢
e Cal. 1-5 EI u.ave. pu-\ch !: 1n col & **Csl, 15 <1 abtove; puneh H 1n col. 6‘
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AZDMIL. 1°3
L«}_‘m L. Quaneicy

fx.-';i k«- " cans/vweek

8 2 '1:- . quarts/vask
& 'Mxhy piots /veek
WETTCATION

ARE TOU CLRPINTLY TAKING ANY OF ‘THZ TOLLS

spprox, 10 shots =« 1 2int

1'

1 = Ko2 taging sny medication

sa 8lcahal 1ntake

€8 cans; <1 ¢2.: €1/2 ptm
6-24 csas: -4 guarcts

172-2 pincs.‘vees

D> 24 erngi D 4 quarss;

> 3 pinzs/week | .
ex~alcohalie < | gesr
ax~sleakoli{e 1-5 years

ex-aleoshalie O {ive yerrTs

FING WIDIGATISNS?

i=:_f,5;f__

2 w Currently ak:zg aedicsiian

0% - Diurwtics (water pills)

e -th 8Ino¢ _Pressure zeds (other)_
1 .-ﬁmxm:ﬁa«
o4 = ug‘mu
O&".-:Qtzna urdm
06 = h::.krpcritvi dc:i es

fad e

‘Ct:,:,-ptteequnnu (bload thimr) -

®

e - =25 :«ﬁat;gp

' 32“ Mrol ﬂ!t “Mad: rdie&hcnn?

23 = Antivengvulsants - . -, -
2¢ _- A.u‘xdr.ﬂxmtar‘ &8
25 = Lazactives . .

!8 ).ntihf:tiztmx »

39 - Other’ (npod'!r) ‘

LiFt modizatiors czrreasly
being takes, by number

«f
P

Tl

~3.
w»

LN
-l

13
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e ol I - ) v Bunber |, s
12304 © Middle
. _  imiedal , _ ‘ ,
T s D RO ' .:_ . . : . .. * 1- nl. ! ‘ R
e N AL AT ww JEE] B et B ETY |
w}":yuiﬁf g [171 Pulse: tace ' 23
Regularicy 1 lz2s.
L. ST : I * gormal.
" 2y : V ~ 2 = {rregular
ot - T 3 # octes
7::". ’ e c s
33 ._u. A-'-:A.gfq\c'-.ocaoooncnnqcc-ncc-al<ocooo-.o.-qoooooc-i¢co-cc¢¢.. :'2‘ i
1_ C"“JP“‘”I“P“. “ll nourished b = ippears chronlal.ly {11
2 ~Joo..s¢ _ S = pale -
3 dudereetine L g - exhar
S 3 . ) . .
‘mm AT | -
Jousoca-o. coa»..;.c«octn--nqn'coocooocooo-tcoccco-ocoo-aa.. . N :
2 )

2 - 119:. :ontuc . -finztz's. toct - o

ochct - 1), chanctcrtu
' --‘“Ll“f“m lefs 2= Yes
--‘.- I = nor.ul ' ' ;“ . : SRS
Z - cbooml ) ' ' y S T
5 ) Joiat descriptic -
VIt lbuatul - o J P‘g

3°‘“¢ Cﬂd" Tw ?IP : 6w Kncr - -."':' B} | t'17'-1:
© lmoome “'}a Aakle - - 137
3 s Wr{st - : _ - § e Yore than 3 A.j: et s

: 4s Libow it
C S-Shodder

®. other

5 P “rvelling 20

1*- xc&ma. buc.

ducx..pt.boc c.cde
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-
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3. a carvical .. .. ... § = more than 3 sites
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m ’msxo‘l‘..,..‘...-....o.c.-.-.......¢c.~.........-.o....»....j

1 = oecmal S = hypar-rescasse, left :

2 = dullncee, righe é = hyper-rasonsac, bilacaral, bases .

3= duliness, left 7= ochez ; .
. & & W:—rcm:, tighe . .

= e :

Dn.c;tbc =achar” : . —

Mwmco-oop'oc-ooo'o4¢oandcco-coc.-ac-onqccoo-onccv @ o8

578

"1 1 & mormal bresth sounds. 6

- waeezing and/ar rk:ucri-dit‘.wc
"2 & daczansed = right ? = laaghtoaing of resp-r:toq shase
.Y & decreasged -~ lefc ; 8 =« molsc Tales
‘g w decrmased bilsterally 9 = achar-

3 a yhaezing sad/or rhoachi in &
locxlized aves:

.ﬂucub- "ndut"

pued.ha “actier” = .
m-’-,oi;:";dct;ic.qo.o‘.oot.vooo'...ooccono-oqq.o.‘.:‘oc‘:oooc-o G:l
" 1 noua b e puL . 7 eLlPaL
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-.cmuc m:;rxuamr:zcnsszm...............,...' '[q;'

&lmml R 2 hft vmcﬁc:.l h*avc . '

LE = hestt p;lpnbla in qigucru:: 5. e« pight vemtricular heave -

) - ‘hearc: tnlu—xcd by pc:c:ncioc 6 = displ;cu PN.I. e
m M'OOC..CGOCQQQCQCOGQCQO‘llc-ot-acacc.occ.o-.ccoccac 36
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mtk “other”: T
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2806 5= 1uq
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1: p‘lp‘bl‘, ‘span o lid«:lavtcua: uu - iz cB '"-"-“"'"'”L T

-
-

um mm. (1‘50 2-Y°‘) .00‘0..06000-!."on....o'.c'.od‘.l . . ,‘73

um m‘.t.m oc-otocoocc.-...aocooo-o-.--o-qonqqo.oc-ocaoclv ,” 1

i=poraal’ o I=irregular sodular
2ziperassed. firaness «-Qu«r

3

ms:; SPLEEX (lznot palpable, Z-snlpnblo .......--................*.i

o
If ﬁtlp-hlc, twa. dimsia:.s by pcrcusion (e=) <bigsd
T HE

mu: nmtr.n (1asot palpeble, 2apalpable, right, B

M‘lp‘b}a lgrt)ooooovvloc-cc-c--nocrvo‘c;‘o--o;-

- - e 4

. - read
unann.u.mssm BY PALPATION. (1auoae, 2=pr‘oeng).,,,.'.-“"”..." _ c;.
Locttioa, ltze and cotuistency T ' . i

nwmm m::xu‘nox
an tnudcn nncns

3 3-dncrcz sed
4-¢bs¢nt

twdtyt,-bacmlitr c:. A biceps | 12, »
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ivoorsal PR oL

v Mc:n.sﬂi -muna '
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. 4ateleky sign.
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C-Blbuun '
7-othor

R R T PR Ry PR

.mg.......-__....‘.'._'..1.....’................_.......‘...v...-............ I | l 18 ¢
: izcone . : : .
‘dwoutstyetehed’ hands-
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- 4atface. o A . ' -
's-othct ’ '

: " t
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, Dcuribc “athar™:

, ) cel.1-9as ¥ ave; uney & ta col 10
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Mo xrseal BseT roe o Mé{:& 5 e

1. Ia«::i:a:ina ol Hcal:h Hazards in St:ka Linin; h:ai.r aad
" Baintesance Vorkers Occupagicnally Exposed: te A.sb«ca-
(!IOSE 210~77—0119-0000)

2. Iﬁvczti:ntdrt. Irving J. Selika!f. ¥.D. cnd w.nm J. llchol:oo Pa. D.

3. thoau To tdentify any husan hulth hua:ds sssocisced vitk e
i brake repair nd a.ninuuanc-. .

4 o8 P&OJ&T DESTRITTION

nf‘“cwsm 10 nmcxrxrx
'I. T s Sga - . Mereby volm:at‘.‘.y :',tae ta cuopevate
i{s tha abova nac.od study and to undergo Lhc teses linted (2 Atzicicaat Ao

The: study has been discussed with mae and 1 have becn glven o copy ¢f ehis

-um:. I undm:and that'

1. ‘nm ptocedures nnd ce:u to. be ‘alloszd 3Te a9 stated I3
Attachment. A; no procedures: ave expeciomtal.

2. Acttendant discouforts and risks sre as poted §3 Attactmest A and,
except as noted, are ninimal =ad provisicm has been =ade Icr any
necessacy medical cz.re. md 1 have been :ald vaat €o.do (£ 1 have '
" awy me:ion. EREE : o

,'3 tcncfi:s are u' ind.iutcd iu :hc Puzpcu ltlce:xn: abave
(?aé: 1'. 1tem: N T

II l!:mative ptaccdutl ad‘ﬂnt:gms to: me are availa.hlc, Lhc; '
: m spcciﬁcd {o-Attachoent A; and 1f thoy becone avallable d..ri::z .

‘the praoject, tha procedire post advantageioas: for me vill-be P
. indicated and used or an explanaticu: vill be given to BE 3s to
.:uu' of. sy’ othcr procedure. RS :

e

' S. 1cqs..ries v‘.’.ll bs an..uefeé hy the p?ejecz &izecton ot 02 hc- »
" pcmml invcvled in :ha project.‘ (Tnlepbon- 217-650-55"3}

6. I an free’ co tzrw.f.na:e =y conscnt and ‘to discontinae participziion
da the project at any tima vilhaut prcjndico to myself.

7 Hy iduzizr ‘and. wy relaumhip to any {nformaticn (1) disclosad:
" by we in coapleting any project’ ‘qyestiocasaire zad (2).. rc?or:cd by
»e or darived froc meé during uy participatican in the above nazad
- project shall be kept confidential asud will be disclo<cd to oc‘.:tt
“without my weitten consent except as required by law and cxcep
that such information will ba used for stat[stical. &ne :csurch
purpases io cuch a marmer that no Sndividual caa be fdenmtified.

- T understaad: that if aay’ {afoimstion 1s found out comecrafag oe

thae caa eadaager :hp health and ssfety of others, this tn‘or-
wmacion’ will be givvm to the proper author‘lty- : .

- 8. 1If auy o( my ocdical te:atd:: are vequired for p-:rpos~s of this
.project, a ceparasn vritcea conze¢at for t:lcaw of tle reccrds
vtll b ts.qu«::d {roa we.
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'-1_:_4;‘* 3y
8. . Thera will Y& questfoas that I vill be R saswer, *C 7
and -y anuititn concumx; the qmtti«s vill be mrd
byt ST e RS
Dr. Sclikolt or Dr. !ichclmn ' 212—650-§823
‘10;, 'A npcttk of say sipuicxac {afornatien tra:: the study :!u:
U speeifically concerns ne, including vedical infér:mtia-n will
.be futnishéd by the project officer or his designated
rtgtmnutivc to De or to my designated physician(s) upen.
veo-ph:iaa of r.ha uudy or esrifer 4if wmoarﬁu. -
fu‘.r
zn . cm(sm FOR H.\I\'TZIMCE OF RECURDS A .
th'tl.by :iv‘c cm\u.n: £ct Haun: Sinal School of ‘Scdicine to.zaintain all .
ﬁmiu ‘of this examinat{on. They. will be completely coafidéacial as above and ‘ )
hfotud.oo, - vill.be relaased to any physician I designate upon ©y .
vaztca redtest’ and- mchcriueion ‘#t any tice ia the £u:uze. S
T . o sl ' - hcreby requei: and. aud-atizc
ithe Ptoict: Dixec:o: to- in!om the (ollauing physiciacs vhose vames and
‘tddmut p & hwc enterad bclw of any significant findings from the ‘dbove
‘named study coocerning ce.. (DO NOT LEAVE BLANR: . WRITE "xQ" WAERZ TOU
‘-wmmamcm,\wmmmo\zssx . i
. 2. Other phy:icianx : .
Dr. '
Sgreat )
- Cicy. Loens T S : )
3:4:0/21;1-. SRCTR e
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ATTACIDTENT A

4. lovestigacion o£ Kezl:h Hazards {n Brake Lining Repairs sad
Miintenancs Workers Occupatiannlly-ix?ascd to Asbestos
(31088 210-77-0119-0000) o T

.

B nIhc ptocndu:es ard tests vhich iavolve human subjeers i3 cénduc:
-ot :hit ptojec: ltt as follows: : -

llcod cns::

ﬁﬁi:uu cytblagy

Chesc x-c:y-

?ulncnzrv .uaccion tests

_?hylic;l examination

.

!ach et the aho"c provides (=3 c:::n:::nfﬁrzazio~ far the evaisasien
_o£ health stacus.’ There is sinct Qi!uca_a't asgocizzed vich she Zzyeizg
- of blood froa. the ara. The spusun. cyt:lngx.-nvalves ccughlng :aleg;
"f:oc the throat ince a concainer vhleh is provided. Tlhe pulzeziry f=cticn
tasc-involves. a naziau: brea:hing’aflort. . ' o .

<
-

Kighets under the Privacy Act of 1974 ficle s Uatzed States Cc*‘e. ,
»fS!c:iau 552(1)(2)(3) e Ll ;

;Ihnziniorzation ttquited no bc.given to m-’uader the ‘r va:y Act
~o£ 137&\13 as .ollouv. . : z , ~

1) Au:hority tar collec-¢n; la c—na Z3n i3 the OCcu;attcéa‘ :‘e;y
S and Eaalth Ac: at 1970 : :

‘.l.~.

i.YJr the pt.:cipal pu:pose oE :his stu!v 1: as. szated a Section I,
":' -Itﬂ 30 L.

).r"—.“. ;_ PO . S L. . . s
PE s S Lo
: 3) lau: ize use ot this lufarza ica 13 in deva oping critesia atd
ptogrx:s for a :afa aud hc:-:&y rlace. o. e=plomasnz., T .

;”I do ot have to tutn.sh any Lnfar:;cioa de net aish ta.

- Noching happens to me s a cesuls of ay as: providizg ‘—;w.-ac-aa,
vhethetr all or {in patt of that rujuested, <xzept that 1 =27 e
“terminazed from the projece. E :
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Brakeworkers

Occupational Historvy Asbestos Txposure Code

Uork Practtce (?ri..arv Code)

1. !zakc votk. (Cruter :‘un l job p-.' 6 :cn.hs) or girage
‘procedures vhich Vould TECUIT in ncavy dirtet cxpasure, e.§.
brake: work, -elutch wvork,. ot 1:01: end work which involves
thc lit BXauing of asbestos ‘eontaining dcb’is.

B S8 Caraalvnrk ot direc:ly 1nvolvin: brakes but vhere other
‘exposure to: asbestos: could occur in. the facilicy (i.c. brake
voch done cl:thcre at. the vork si'e}.

L\. Body rcpair wor?. iavo'ving an ube'tcs f41ller.
23. Undcrcoating ‘work en a regular basis.

3. Hhavy occupntional erposure (aceivicy vevld notmally ralise
vi.libla dust). o, g. faczories, iusulation so.k.

&, ‘I.nditecf. asbestos expasure, €.g. Xn ahip)‘ard \.orlr taping
-by yginters. conssruction work near spraying of. astosges or
dnsulagiocn work, work in plumbing and heariag trades vitl
asbestos exposurs.

'$ Ia\ {adirect er,:omte:. possible i’\dire:t, ot ve-)' oc:zs‘ona.. B )
: ditcct. : T -

Bukc Vork Codes e L _ _ .
. Secondary Code B : - T
(I"nt & Pt.ﬁuxy Code: of ]., only)‘ - o '_ ' o

% job/d;y or greater 4?’-,
¥ = & jobs per-veck SR
"1 = & jobs pcr mon:zh

1-5 joholﬁ noa:hs

Ahodrif

L e

‘fertiaq Cnée

¢ Fe grindiag o bcve]ing U
X Sou grinding or beveling '~

Sawple Entry:

13
1c
20

" ’
.
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A-onj those members. of local 239 of the UAYW who vere exsmined, 27 had
beu examined previously (Lotiut. 1976). Table 19 shows tha compari-
m of the twe. sets. of sesdings Ioc these muviduah. 0f the 27 pairs

.ef X-rvays reed, tan received {denticul readiogn. The 1979/1980 reading

was ocae tukau;ory»ht;hcr thaa that of 1974 im seveu; la eix it was

ome- subcategecry leis.  One reading waz tva subcategories . higher in

1979-80 aad three were two subcstegaries lower. Tuus the averall recad-

:Llii'v’r-’VCty' similar between the two periods of time and there was ao

evidence - for any progressica of fibrosis among the small group of

‘individusls examined in twor periads of .Liqe.

Auto body repair and uﬂdercoiﬂﬁ'&;'ork

m bighest perceatage ot X-rav ahnon«luws in-any group ohscrved iad

thit study was awcng men cmployed in auto body sheps foc varying pe-
riods eof Li.c-’(38'.61 versus. 24.5% for brake workers and 18.6% for
gatage workers who did.ne ‘bu’k‘e work). While relstively few wcn were

_‘ = 1-’"—thc tnugofy, the pctccatagc of abnoml!ue: vas tiguiﬁcantly
o A h!ghcr uua g-ngc voziu-ts vho dxd go brake tepatr (P<0 0s, oce-sxded)

nc w\trage -time of uplnynen: of tho ‘geoup -in body atmps vas  13.3
ycan. 0f those uployed wove thaa 20 years, 5 of 7 (71%) had abroreal
_x,_-ty-.‘__, o S S ' ‘

: I- p«nt yun ubeno. vas: coa-oaly used ‘a8 & rc-iaforciu( a;ent in :
'phcuc aute. bady tulcra used for drnt pc(ching F.x?.en(xve. dus(.'
“crpoauta ‘wag. cozmoa u the uzerial vas - nndcd uwo:h.g The exten( of
asbcﬂ.ol expcsu't is unkno\n becnuse no (xher counts. are avn}able from.

cuch opc_uuou. fottmtely, vith the increued awareness. ot asbestos -

hautdlmdvtth the fatroduction of the occupatioml asbcsto: stand-

agd, ust nuufactunrt removed ashc 1::01 ‘froe’ thcu fomuhuans. in a

currcnt (198!) analysis of six coupa«nd-t uged in shops c-ploymg UW;A

_2’59. -ctbcn. no asbestos war identificd. Havever, while :urrrnt achess .

‘tos tiska oo longer exist in these shops (st least to. our ‘knowledge),

i!ets_'onu'_ exposed previcusly should be wmade avare of their as,bc'st.o:«_

" empasure, the risk associated with L, the eya-spiatic rfriw&_'of Ciguse=

it;c swoking, aud the desivability of appropriate nedical sureeillance,
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fmcomobile undercoating msterials slso coataioned asbesius as 8 refm~
fegcreeat fiber sad dissise had beea suggcsted lo lodividusls engsged
priscipelly ia uadercestiog vark. Thirieea sen wore {dentified im this

wtndy vizh significsnt periods of uadercostisg werk. Of the uoup

three hed abmormal X-raye, but twe of the theew slee v&rh ia bedy
sh.pt m-. -we haw ln-u(ﬂcint data to evaluate s ritk {zom th{l
Qctivit.y ia. this- pop«huca.r Pam&heucally, Auscrous other mea te-_-

p‘ttod hviag octaaxm“.y (one to. twm. times per year). applied uader-

feolt.in. uutula.: Thcsc indlnduals. \nre asat. srgteu:cd in aay sasly-
' _!i:.—v lu dl cases mn uudctco.u iog us dom- . rrady—-txed ‘compounds

\n:- uunm It vould R e:pcct.cd that the spraying of such material

. Mld not . lead to the rcleue ‘af high couccnt ratfoas ot rezuablu

ocbut.o_c }ibgn. However, tlie ;rindu. vaderfuot of dry, o:er-tpr:y«.d"

."uu:ul'fu shop f{locers. could release the encaprulisted [ibers.

" Rffect of previous nhlnzird»e_nglovg_e;q__t_

of the ’ﬁ vindiin‘dnall vsﬂh' readabi;o X-rays, &7 had been prr-viously

_ qlq’ed Loe- some pcriod o( ‘Liue in. 8 lhipyard, pencrally duriag World.

Qveta'll. 3 .12 ol tlu x-::ys ‘of this group wte abaoml. Ca

wlp lf.u\dardlud basu. 28. 6% wte nhaemcl rcﬂparrd ‘to- 20.5%. for

.n Mc uexpom ta ubeuu (cnncrol .rmq-. gerage wcters ‘with ‘me.

: ‘m Ot body votk expotuu. aad those fxposcd caly te- ounr dn:t.:) ;
; m of th nhdwl“*mu nudnr ot uns. ihe: dittetcncc beu-ccn o
] :unn-,ennum u-m significant. at P<0.05 level.. Tables 200 aad 217

ah-v_ tb.n m-bu- .md peecnuges ef abcarul t-rays acrrmung to yﬂra
_0¢ Iﬁlpyard cqolomt lnd tive since casat of shipyscd: Rort. ‘l’o thc-
ut:nt p«ntblc, nge lt&ndatdlzed p«rct-nugcs have becn: calc:.!atcd for

cach wc category .lua«gh, with the ssell. nuhen in & ;im u.e:-

‘ rull. th. pnad«n has hr;e statistical uqccxuinu«. Thc nvers.ce

u— 0( up!oyutuz ol all &7 lndwid-uh {a -tup,urd werl, was five
yeun. As- few (15) vart-xl loa;‘.: thun tea yura. tbe "ata fn._ Tab!e 29 -
ct t.hr !.teod lctccdtu. u uh;p)'ard m!cylent are unu.ble becanic of

':h uull ‘numbars.- la longct ters ﬂplmeﬂ. c.u.c;oue-. in Table 21

mt. 3 si;ullic:c: tu.nd with "f--xa since om-c-t al shipysrd cmploy-
-gt Ap seen.” On em Am ataadardizrd basis, 31."7. of Lhare with aare
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Table 20

" fhamber and percentage of X-fay sbnovmul{tics
" accordiag ta xect;-otth_igzard cmployment

--

Yilﬁ’.éf'lhmntd-mﬁlbwe-. <

Pareachymal ‘ L : -
reading = 0-4.9 $-9.9.. 10~-14.9 15-19.9°  Totala -

) N ﬁom@i’_gleuti
0 . an 1 | 4 I T |
1 .3 4 o - 2 9
! o 0 ] 1

Abnormal pleura

o R Tt 1 13
’ _ & 2 0. -6 10
z A e 4,6-? B S |

< shesrmality 39023 3NN SOL0% - L2.9% 39X

L m‘ . e B “ P - _4:',...:::_,‘ S : __-A-.
“.gtandardized:. I7.2% - 28.7%. - 45.5% - 37.%. . 28.6T,
. pecesmtageof - - oL e T T

sbaermality -
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‘ - . Table 21

The sucher sad percentige of X-ray hbe;mlltlg

) " “sceording to years from onsct of shipyacd csployment

PR

l S - Years since onmet of e-;il'oy;eut -
sbeormality . €10 10-19.8 20-29.3  30-39.9

- j’auxs

} ‘ . ,;l_gsin;}_'gl_curn, .
l S S )

53’:. B

13

16

17

wuy =

mt of lliwatd enplo)‘ent..

i Ap ctududi:cd percent:ge of thou 3a or pace years troa

5501 6002

| 1921 f”;af-.st- - ni’s‘tl 28.
© petiuntsgm of .. SR L2 Lt
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ar

thu 30 yeon {n- mct of. thipyard employmeat hed sbae-msl X-cays.

m. ”tmun i- dlifcmt from that of usexposed individuels at: s
M.OQ (t.wudcd) lml of Muiﬂance. ‘

it h pocutbh te. co-:pan th« ruults of the prvnlmt of. nbooml

Irﬂyt m di‘ttemt- :h(pyad populuuocs, 30 yc:r- ot moce from
omset: ‘ol e-plcmg. “The tzmuu here of 17T moce X-cay sbaormalities
Sbapaved: u‘ eoct.tulc« uong tomr lhlpynd wtku, qloyed {oc uv.
averuge of ﬁn yun, 1s- in n;ree-ent with -t.udle"s o! th; eltcct.n ot‘.

}oorutn lhtpyatd c-ploy-eut.. “Ia s study of ship tepair vaockers,
q!oxed for nre Uua 20 years,. 872 of the Y-rays of those 30 or moce
, m":fro- met c( enploy-ent vega sbuormal (Sellkotf. ‘Hicholzon, and
_nu:, 1980). _ﬂu pttcenu(ea of abcoanl X-rays ia the’ twe groups arce
'nwmiuuly in the ratie of the pcziod: of esployument.

Mdcm o!_ ulimchg )

»Il uy !-uy aercen.tng ol 'Y yoyulacioq of thia nizc. it vculd noc be

-ué«ud uu: a chu numncy would be tdencified. “Such was thae

s ..... g

alcvith ou»tnﬂ.'i.dul in :M.s ludy -He: vas refet:ed co thc cbut._
'utﬂ.e& at Mt.. uml. Knpiul tcr fouov-qp di-gncsis. Ktn bcoaduo-'
'_m elrd.un wes: aoc vperahle. lud vhi.l.e nlive tvo mu lat.c:, was
{3 peor conditfon. : hmt.!uticallr. at. cmiuuoa. his €EA Tevel was.
: 3 luogntl-l sad’ m cpuun mly:h :howd mdcute atypu, hnt ue ’

. nu.nug ;uu— m

~mm rmxml m
_ ~"r§ueig'31 g‘tmg&é tents

mm 22, 23. 2& and 25 show the mesn v-luca of forced vital czpacity

"‘.\ .

’a l. ,cmu: of - t.!ut p:edictcd (1@0 x }'VC/PWC). the !o:ced expiratory
wl?t in 1 ucod ao. & pexcent ot forced vlul cap«:ity (1oo = FEV I

__m). tha tatced miatoq volune h T secoad as @ pertent of t.lut
’tedlcted (100 x /m:vl). and. :tw u:iul -idcxplutory flow be=

M Zﬁ‘L ‘and- 752 of forced vil:nl. capacit.y as @ perm: ot dnt. pre=-
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ﬂcte‘ (100 x MT/PMF] sccordiag ta job category sad saoking hiscocy.

.m pndtcttu equations used wers thune of Hiller et 8l. (1980) (Sew
T&hl.—)) " The du&:tbution of these parameters is sbows {a Tables 26,

27;,‘28, 2!. i Ulth :!u ucryuoa el auta. bady.. wotkers aud zcra" vorh:u
vhe deo” aqghrk.vtth brakes, thate are no diffevences belveen Lhe acsas

il" ta the ui&rﬂuu-m of the thrue princtp&l_piroﬁcu‘ic test rrsults
‘W YI’I/?Y!‘I . rzvx/rvc ) foc all other graups of vcthrt,
lew.ag t.h.n vith pesaidle panr, cxpesure (o asbestos. Uhilc t.hcn-
llf ule'dtﬂcmces betvees the vatiouo jots - categories {a mkin;.
utqoq mbgroqn. theu aze largely ‘the result of statistfcal veris=
tim “The more stable, smoking gtaudardized dats, shaw vittually

u—uax regvlits for the uuzxgand coatral populauon, Lruke votkrn'

 and 1adi.ﬁdiuh ex-poﬂed, ar possibly exposed, to ubestos. These data

ltc* .showa 'in Tatle 36. This nght. be aaticipated as only ur:in:lr
’“i'fe_tucc: were seea in Lhe . pc:cent*m. of X-ray ahnuemalilies a-aag‘
:(adi'iduls in dutemt wvack categories. As forced vital capacit.y is

uullr & Lon unliu\u dctemlnat ion of asbentos-related changes thaa

th ;mm ot’ x-ray abaotialities and forced cxpiratory volume im oae

'w rv]at.ﬂ to exposu.rel ouut t.Iun - asbestas, the lbscnce 0( a

(tlilitt t:c.od mnc Lhe gronp- \dth varyiug ashext.os cx;\o«uce is aot. '

',W (lec sectiaa “oai- -ensute: or ..uall uuay diseuc tor nAﬂ-
-.-ulcu.ﬂoc of!ﬁ!‘/?ﬁff?) R ‘ : R

&lwun cll-..-f;ml.].,-jn.t:v;: disease N L - e

.« i

A&hl M ia- 'l‘nhlca 220215 vﬁ.h the‘ FtCﬂptlm« o€ nan-eechanic g:r:gc

"-ﬂthn sad thuse mrem engagcd im sata hody vock, no dutquccq cxiated'_

"Tll' tht .acans . of r.he sp{reacttic tess resulta botweus the- thrce -ajor,

»ocalpauml gr«qu u.udlrd, those uuexposed ‘to sahestos o Lo gara:c'
".wtk.b thon engaged ln beake waek, aad those with a prub:bte uhesuu» L

apecure. !oucver. im uu: case of mr.fmﬂr (T.Mc-'ﬁ) lndxvuluala wu:
3@ ﬁatiiid ubcs:ot cxpocure had a lewer smku\; s&aad*rd!r:d -eau

: _euioand ta. l.bose ‘fa the othes m. ca(.cgurleu although. not at i <o os.
UIML ot" lf;nltican“. . The: unexpo«ml cont.tol group: lud the higbcﬂ.

'ua-.— valuc-s, follm.ed clmly by . pcchaatu Lnglg(.‘d in hrake \erk.q
M vit.h fdcatifled and pqntble exposure te anb«ﬂna had intrr-e-
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Table 26

The distribution af forced vital czgadcy

a3 2 pcrccuugg of Lhat predicted (100 x FV /Pﬁ’gl '

. by job category md smkmg h_x_ltogh_

Jab’ cqﬁcgpd

100 X FVC[FVC?

<60 60-79 g

 80-99.9

100+

lo.idcutifled ubestna
espowm or garsge wock

Cauge euploym'nt
Imf. se brake vark:

!nh votk

Bhdyvﬁrk ‘

Sook"c'r_t

.0 N

(0.0 -ijﬂmJ)

.7 

2 S :
(5.6) - (19:4)

20

o .
(0.8). " " (15.6)

T
6.4y

23

_‘._(63 9)

67

2.3

~ (0.0) “-(6.0)

11

”'(9! 7}

‘1
26.9)

(ri.x)f 

4q.

(31. J)

"V(a.s)

Yo tdutifxcd a:bcstos

aponu-c X 14 ;al-agc vc:k.,

Gangq. e-plcyacat
b«c ne brake: vofk

,_c: n

| ?V};.<(6 7)

© Bxssmolicrs

0

i

i
CE

T A
(0@9)""f~1(s,5)¢qf_
. “, ‘:,93 R
(st) (lﬂ,g)i

2 .-:@21 T;Tf”““
. ans)y

-*}”;34 0y«

: ':':15 ??6:'
-(37.2)

"'sk -

Ic tdca:i f i cd atbcscas

- ezpotute ar garage votkf"

Gaugc e:ployucnt
bcr. ae b:ah.- vack
Rr:h vorb: .

'My‘.w"tk

€% SPerceatage

“:?”!ségzskéxzif”

A‘ (of°J 

.§0v.o): o (113)

R
(. Gy

0 Y
(0.0) (0.0)

el
{sa.0). -

- -‘-<
{8G.0)

L (ea0) T

Ceetg
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50
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- (20.0)

(42;#}*!“
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Table 27

e 2

The distrjbution of forccd exﬂ:raturv'vnlumﬁ'gn one:_second
as x percentage o( torced vxL:l capavity’ (100 x FEV /FVC)

s anecete o e s

100 x_FEV /¥VC

Job. category <SS $5-64.9°  65-76.9  15-84.9 85+
- . Swakers ' . L
No identificd ashestos : 0 7 1z 7 .9
expozure or garage wurk (0.0) T(15.0) -{26.7) (37.8) (20.0}
Gzrage employicnt ~ 0 4. 10 18- &
bn;.no brake wurk (0.0} (11.1) - (27.8)  (50.0) (11.1)
Brake wirk . o & 11 42 53 18
. N (3:.1) T {8.0) {32.8) (&41.4) (lkilj
Body work _ 1 0 3 8 0
- {(8.3) {(0.0) (25.0) (66.7) (0.0)
_ Fx=Sankers . : H . - ) B
. Ne ideatificd asbestus - .3 . . 3 e 23 e
- exposure or garagc sotk:v (6.4) ',_“(6;4)._;x(llfﬁ)j,} (&8 911_x(21 3)7
_ ”Garage cnployn:nt “"f .3 .2 :'f&‘ . 18- ":.’ 6 -
- _but no brake.verk - - , 4 (7;0) (& 7Y (32 6)*,'.(61 9) : (14;0)"
Brake work ¢ . 1. B 3 . 99 38
| . (0.6) (5.0 (9. 2y (sk.4) . (0. 9)
A.ﬁodygyogk ‘; Lo . 1 ,"?;, ib. - 6 ,;‘6v 2.
C L o (6T m&o‘(mmy"(mmrnaxng

‘Nensmokers

Ko iden{xfxcd a\bc<Lo<. .0 1 ’ 2 19 L Sf o
) chposurg o’ garage—»oxk - (0.0) _ (4.0) '“:{g?p)i:"”(lé 0) (}2ﬂ0) 

-Garage cnplnym:nt~ . ) 2 2 D f“;js ' s .

bat. no beake wack e (6.0) . (.9} (17.2)"*'(§§17)‘ '(17.2)’
. Brike wark. e e e e we
: S . - (0.0) C(6.0). (2z.0) (54.2) (2...7) s

Bady work o e T o 3

: {0.0) {20.u) {¢.0) (Go.0) . (20.03

) = percrutage.
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Table 28

to that)n'dlclvd (100 x. FEV, /PFEV )" b L] ratcgorx

*aud smokiapg’ hxstorv

100 X FE\' /PFEV

-Srlke wotk

s WY“““- o '

- z . * )
.(,1.'1-4‘) {(5.0)

Job. categocy <g0 60—79 9 aof99;97_,'xoo+r
- : Smokers _
No identified ashestos a .5 19 21 -
expasure: or garage work (0.0) (11.1) (62.2) (66 7y
Garage employwent 1 6 20 . -9
but nae brake work (2.8) = (16.7) (55.8) (25.0)
Brake work 2 14 57 58
(1.6) (8.6) -+ (44.5)  (45.3)
Bady work - o -] 7 4
: (8.3) (0.0) (58.3)  (33.3)
. e _ “.E.(-'smkez-s ‘ I
Ho identified asbestos - 2 -2 _18 0 28
éxposure or. garage% vork  (4.3) 7 (4.3) (31 3) _(59 6)
A'.Garagc euq:loy-cnt. S 7 . S : 3 '17 o 19
"but~no brake work (9.3} (7.0} 9.9) 'f(44 2)'
g -61‘ 130

e

1 o 7
T(6.7) . (6.7) . (40.0)  (46.7)

. Ko idcn'.ﬂ'icd ash»«tos
expotnrc or ganrc \,or)'

 Gurage: cmplo)mlt_
but ne brake wotk
8'(‘5-(;»: wock

‘Bady vork

{ ) = percentape

. Moasmokecs -

e SR
(6.0) (0.0)

i ’ Yy
(3.5) € 3.5)

1 4

(0.9) (3.&)
0 o

(0.0) (0.0)

s (62.1)

TS

18

84"

{(71.2)

(Lo70)-

: ;
o’

I
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) Brah: vork

" The distribution of forced oxpiratory flow between 25% and 5% o(-

. Table. 29

.~ fogced: vital capacity as- a percrnt. of Lhat predicted.

(!00 x m/ymn accordm; to fabr nu‘m:fy und s-okmLhist -

tOO x mum

%o 'sd§7439 75-89.9

o

Yo identiﬁtd ubestot
ftxw“rc o garage vork»

Gttage employment
but. ne beake vock

"Bukt.; ;érk

Body vack

_(30.0)

37
" (33.6)

- _S_goi'rru ) I
10. - E SR ¥
(25.6) (2a.1) &7

L

9 9 6;' 3 s
(30.0)  (13.3) |
16 19 % - 2%
(14.6) . (17.3) : A
2 B R S 3.
(18.2) (213 (18.2) (s.1)

e

'Wo idemtificd asbestos ‘

exposure or gnuge vqck'

' :Gangc e-ployncuc
_butiue brake mk

eake vycrig;.

o1
(16.7)
T
Gedy

S 3 any

L ." g . 1 ~, .
B Coane ERSEINRN LA LE E

Fx=Saokers

ot e < s,

7 - T 18

(1n.9) Q6.7 _(Az 9)

. : (-15»‘.2) . €15.2) (9'1) (2‘.2)

Wwe oo ar L Tmi a st
(22.0). -2 (20.7) ;,(36.7)

T R e
(45.3) .- (0:0) - .4(?'-‘“'*:

'lo lduti!ied nbcttoa
_ cxpotun- et ungc vork-

Gauge c-ployunt.
o b«c aq bnke wzk

i el

() = peccintage.

Nansmolevs' .

o e N R T
(0:0). . - (15.8) . (5.3 (5.3 (ORD)
oy s s sl e _: ,
(12.5)-  (20.8)  (20.8) 1(25;0) (20.8)
e C2r A
.1 . . a2.2) -(11 s)‘ (23.3) —(LS s)

PO B 1'{;" 1 :"ﬁ Ao'-“ : x'
(25.0)  (25.0)  (0.0) (25,0)-

9G- 104.9. 105+
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Table 30

g

ad peccentages of.

Seak{ag stsadardized!® mcans a
"tTL

1 pulmurLfmcuon tests by loh ca(ggry

By C

h— llentif ied ubcstos

N_«_-.t_:.a_ly_e
100 x WC/PWC

'2_;{ s

Pgrczae

q-«n or ungc wck»

Gaugt aplcym: bot. -

o n bnh votk
fnuu _vo:k'-_. L
Bty vark 5t

.Deﬁuiu nnd pouune
ubcsum cx:po-um

9.l k35

" sos £ 3.6

!362]6'-

'-;«800288

T89.0t 2.8

.

-

agis

7.5,
46.6

§3.9

as 1t12 10.2 £.2.9
‘sEpequTe or gnngc vork T ' T
Glnge e-ploynnt ' 91.3 ¢ 1.5 23.2° ¢ 4.7
Sat ca bnh vork : -
)uh work L. 96.9 2 0.7 . 10.9 ¢ 1.6
:«y wverk | - 92.9 £ 2.4 5.7 ¢ 4.0
n-tuin ud paume 96.1 = 1.1 13.1 ¢ 2.6
asbestas exposure
A - 100 x FEV,/PFEV.. _
Be-ideatified asbestos 102.6 ¢ 1.6 7.2 £ 3.2
‘exposere oT pra‘ge worck .-
quma; -, 97.6 ¢ 1.9 16.9 £ 4.9
Mwbukc w:t . S L
_luh vork des.2to.s .13
b‘r—wd e R LEUE  R 8.3 ¢t 48
Bettnite sod possible 1028 1.3 8.7 £ 2.1
ubum cxpolum - :
o T e xwEmeE o
. la Mﬂed ub«tu 31.6 £ 5.4

£7.5

+2.8
2 13.5

%+ 5.2

T St‘udl”rdizcd to uur mking dixtnbutlou o( all with valid pul-

pouq function test.

: smokiacs,- 26. 0")

% absormal g less uua 80 {6F 100 x wcnwc aud 100 x FEV

(Suken, 31.6%; Ex-uoker:, £2.4%; ¥oa-.

. sad:Tess tham:7S. for 1005 x- HHF/PIOF

l/PT‘I*"I

e

HWBUI0008497
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.

mu vdm lnd t.hou soa-wechanic gecage wackers L!n lmsf. "lus.
wmm betvett ‘the mechsaic and goa-mechaaic puu mun is
llaiﬂtult st the m 00! (um-tid:d) lgvel. {8ec sectiom oca pooslble
m'l&cu ot m-.cdunic jarage uplay-eur. ) The same difference

mm 1& :m bod'r repalr vcrurs, b«r., b«:ause of the smaller

-‘h&:‘ct Mviéuh. it did uc schieve. niplticuce 2t uu.- 0.0S
Iﬁ'h;(!-e n);

Mﬂllo cttecu {rom non-nechauic gitage cugloyu«-nl
. & . e

!wthpdndpd thm spironctric t.e:r.x, as well as for mr'/ P"L‘ﬁ'
Wtbllt vith garage @fo)mnt., hut who. did not emgage ia_ brake

.hm:g‘ wvick, had significaatly lover meaas and ‘8 grester perceut -

age. of sbasrwal pulmeaary fuaction results than either coatrols, brake

w'this, or’ thase vitﬁ-ﬁoi@ihle‘exp&nuru to ashestos othervise. Ve
vuvnduud vhot.hc: tus may be the cosult of the greater pereeatage
tf‘ diacks aad lisyan!c: euploycd ia this c:ugcry compared ta ot.her job

a7

lcdviﬁu. coqled ‘_vith hnptoper pulaamry function stindacds for

*

-W job 'caupdgs . _“ccnrding t.o their rnce. Ax cnu b-c u:cn. u-oug

Mi"ﬁth puge ﬁplémt., but oo brnh: Nrk. S thaa 40% vere

;w«: lhmi: eo-ptted to 28T of thoce vtth ne 1dentiticd- ub«tos
. m .Ad l&t o( thau wto wrked in btake nintcmuce and tep.ur,
ﬁ h‘,m:nt mlblc, ve. t.ook fato. accacnt the knewa’ dx!!exeacct
&m bhct and ﬂiu populltimu ‘ta ‘the: 9r-dx:ted -tandu'dn for

mﬂul capm:ity l.d forced exylr-tnry voluwe io oae scenad (bhri

-Ion_th wn m of tho« ot whites). For IMF the u-: yrcdicuon

'pan-ctntt vete ud tot bhcu sad vhitcs a8 (.hctc ammars little

L '_"ncial di!‘(cnnc: ia !lav rates (Schuegberg et al., 1978). Mouever,

uu n thuo suwm are relauvdy luited and th-y miy Bot be

] Mly -ccnuu.' !'pt !llqunlcu ve used the same criteria as foc vhites,
‘ -l'nbl( 33 shm tha mull q:l:mulc ‘data accordmg to race._ As. cam
- hc teen, Lbc uul !’o: mlrn'c and FEV, /PFEV for the hhck papulauoa

'.lrl gmnlly lo«w thatl thc white yoguhnm fa all s-ak{ng categonrs.

[‘X‘bc mkiug uaudctdixrd decrencc (u aigﬂitlcmt at ths P<a. 0! level

(txo-iided) Ior YVC/PWC.i Ou thc oLhor h;nd, the d..ta for th« lnparu

:Tablc 317_-&0\1 thc pctccnuge ot {adWiduaI: Aw thc ‘

e

i

HWBUI0008498
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C tatedn

-~ The: &i;:ﬁ-bdt’ihnz and- gérccnt.agcé by ragce .
‘secording to the work activity of study participaats.
: ;_vho' had vazlid pulmocaacy funcc_to‘n Lests

>

= e - - . R‘Ce

Type of vark sctivity _White  Black  Hispaaic

¥o. {deatified asbestos . 89, 19

Y

, 9
exposure ot garage work . (76._ 1} (,1»6.2)_ {7.7})

;é;;a'gfecp'lpmqtg_ - o 63. o 40:"' &
but no brake wark. _ - (58.9) (3’7.6) (3

Brake vork 356 s& 15 -
_— - (83.4) (3.1 . (3.5)

Body work © 24 6 2

(75.0) - (13.7) ) ‘(6~3‘) ‘__ o

| demtified and pa;_..tbfl_g: Looar . iy o
‘psbgp:ha,e;;:g;.ures_ - ‘ (88',9') . (‘9'-5_')__' & -

3.

Totals . . .0 0 08, e 1

W it

S
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Table 32

The acans of sn{rometrl. tests he race

e !!w.'md mv for Blacks vece . 89 c.har. fot vtutts. :

R Sun.dltdized t.o :hc moking dlerﬂman nf all sith valid rulmu.u? .uncuo«

tests. (Saokcu. 3! 61, Ex-:rrol.cn, 1.2 /-1, Konsmhcn, 26. O‘L.). _

_ Saokieg history )

L _ ' ) " Smoking
Race Current rmoakers, _Ex-smokers Noasackecs .__standardized?
e T 100 x PemVE o
w“. " 193.0£0.9 @) 97.400.9 (300) - -99.621.0 (um . s6.6t0.5
fﬁ‘*‘ o Tisiang G 899sny (o) o 96543.0 (36) . “92.081.4
' xl;p;aic e 96.983.4 (9) 94.622.8 (17) - 81.645.6 (1) . 91.912.2
" : L 100 x nig_l/.l-r'r.v* |
White 96. 211 (220) 106.951.1 (300) © 110.081.2 (126) .103.5%0.7
Black! 98.442.8 (53)  100.4#2.2 (51)  106.823.6 (30) - 101.421.6
"nu;mu.cf - ms o.s 3 ( ) , 101-.7‘:"4._7  (1‘7) : 95.3&5»_.9_' (1) 101.123.0

: e mo x .a.»/r-mr U |

| Shite ;7 w 2 ’-(191)- - 2. 7:1‘3 (2&8) o lozszzs (1’;.51.)‘* el 9’-6..-62-1..‘..4_‘
lhc.k 33 st4.9 (u.) s‘a.a‘._:..y oy - asls6. 1 m) o xss:za
M“: g as.uu. 1(7) ,';.,:,'z’,j__jm_), ui.:{:s 4 (5) S R
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pepulation Ln similar to that of whitee with thc exceptics of the
m-okiu 3roup, vhich {8 coqarued of oaly six tMividu:h. Thas,

) m m ol the same predtctiou funcnccv {ac Hiapa«ln 8% for whites
v«lld sppess ts be e corract procodure but the predictien cacrection
!oi! bhch remaias {n queltion. .

Tlilt 33 dep(cu W nesus of !'VC/PFVC aud FEV /FFEVI for blacks ard:
am.u by smoking history and job category sad Table 34, the sacking
‘luahrdlud meage by race and job category. (Ton few m:pamc: vere
svailable for this nmlylu } As caa be seen, the dﬂ’:ciu for those
nugod.ud a8 gara;& e-ployeen. but who do ne hnk.e repsic oe mtau-.

lll:tfvurk, ex{u’. for hot.h udal groups. vaevez, it is. p:rticul:tly--

uuhk for un blach vhcn the seass cf P\'C/Pﬂc and FEY, /l'!"l:\'x for
n‘c-b:lh! uﬂge wockers are 107 lower than for hlacks cuploved im
cdl-: jo!n.. The pulmonary f{unction : deficits ia this group larpely
leemt.. _fpl’ the lower values secu for blacks eversll in Table 32 and
ﬁms:&h_at.proper nocrmal spiromelry parsmnicrs verc veed,

- B

m origin of these deficits is nal clear.’ The group. is. l:rg-ly com=

yeined of *car fockeys,™ auto. palu:her:, and . new car preparat u.c . O

Cnun ‘waw couidcuble mucnt. of indtvMul. Awong Lhese Jobs sed

\ g
ety

Ao!&n s gcnoc would da all Lhrce.) Thcy 2T m{.loyed ia the u-

'hd.lltfn: u the btake w:hen. Alsa iuc;uded T u.-ll group of

oo Tt

Mllqd -eduuics vho vould pﬂ'(om diﬂ'u‘ul& pcchmlcal or electdcs!
-:m, psm dqu:tnenc pcnomel, ‘aad & ftv e fa. DC 37 viio wege.
.dh’ccdua uctung out. ot thc repait ares. ‘ruble 38 luu the :pxro-_:"‘ 3

’--r.u::au {ot '.hc thm grocps in cm«rchl prar.es, eoquccd ta:.
‘thige: enga;d in bni.a votk. tho..c cxposcd ‘ta ubc:uua othcr.uc. er'-

tﬁehzxpoaed mtrnl group - As caa be sean, the “de: ficits asve sssoci-.

ltd vlt.h du groug. votkia: 23 czr jocheys ar car preparaticn ceu and

_M;“qtqed ia suls hody s!mpc. .The differeneces in the u‘:kiu:ﬁ

S

ltaadncdiud L IT rot FVC/I'WC and FEV /PITV betvven the car jockey=
vchi:lc p:qunt..ioc wen and wmechanics (ludnding thase vha do brake

L LT S

wct)-au signiﬁcant at Px0.¢1 (t\m-xldc-l)

HWBUI0008501
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Tavle 34

Co Palmownary .ft'zn‘ction results of carage vorkers who do nat

npciz bnkes accorﬁin‘ Lo vork nctzvity md :mking histary-

'hllmn&ty . . ,
fusctioa _ Cuzrent
- parsmeter Seoker . Ex~smckers

mjnvé B

1/PI*'EV
mr/m

"I /R

Mechaaical York/Parts D_ep'a riment.

| 88.8 3.6(6)  105.3% 1.4(4)

7 98 & 4.3(6)  110.7% 6.5(4)
ms uu 7(6) . 80.7% 7.5(4)

Ant.o body r:pa(r‘f;{:t'k

93.0t 2.8Q22)  92.526.6(15)
95.9¢ 5.5(12) 96.925.5(15)
az 38, -8011) 71.429.4(11)

Noa-smokers

95.2%4.4(7)
100.126.2(7)

- 89.0212.1(7)

92.9¢ 4.5(5)

© 100.6¢ 6.5(S)
| 91.3227.9(4)

New vefiiél’eﬂ p;:pa‘riéiaw’cir, : jﬂck_cy-cér @.ﬁs’b’cﬂ ,

TV orEy,

. s . 7(15) L sgse 3001
87,08 5.2(1S)  93.7% k.0(21).
776.2£10.6(12) | 81.0%:8.216)

96-’_. 9% 6-6(3)
108:3% 6.9(8). -
94.2+15.3(5)

,
o
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T Table 33

Smoking a'undatdize-dlf phiﬁbmln :tuu"ct'iuri reayles of
garage workers vho do not repair brakes ‘
Tt compared to other proups

Jaumr . FYC/PEVC FEF, /PFEV,

o PIVC  FEF,/PFEV,  WT/Perr

No' Diditified asbestos mz;s:r_;a - mz'-..s:ifé;’ff ERIREER
th' uuxc wtk S L o

Brakewott ... 96;9:6-7 . 105.2:0.8 7 93.621.6
Parts'dbpartacic 97 ;i 7" - 108.223.8 d 90. 92674

""’“{* o 9. 9-2 4 97.623.4 80.028.8.

Vehicld y:anacm 891226 [95.423.0 . 82.926.3
urjod.q- car - S o : '
,pon.dun o '

n.uuu m: poufbh 96.1s1.1  102.8:1.3 -  89.022.8

‘ lswaram to the caoldrg dsszrsbuum of all with valld pulx:xm— '
- ary- function test. (Swokers, 31.61; Ex-c_ao}.c-ra, 42.43; Voo~ . -
‘smokars; 26.02.) - - - .. L e

s
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Te- t!n nmt that occuyat(mul facters wey be assciiuted with these
huciu. the poui.buit.y exists that grester exposure to automobile
n:tnut l.nq individusls iz this gxoug has contributed Lo these fiand-

t__gg & (mut expocm m..ld ntuc {{ the wechaafce. gmnlly worked

oa. un vu.h mmc otf or, if oc, with cxhaust Loses sttached. That
‘-u uhaut . way be- coutribut.ory is cuggnted hy the dats of Ayen et

(1573) vho have’ obccmd uiuiﬂacc pal.-oaary ‘deficits smong
m‘t&‘“ hnnc'l vothts vho sce heavily. expascd to sutoscbile exhaust
du'l.n. :h canru ot t!uit “work {n the burldges sud Lunuels ig aod

uma Few: Iork City. : 'l'hete, deficite {n forced wvitsl cn.pu'uy of 9%

: l'u‘ soasmokars sad’ 13: iot mten, coa;un:d to a sorwal populatica
’u‘-ﬂuag -mat lpociﬂ,cd) wte _seen. Greater deficits werc seem- for
un:iou mllm of afrvey ilov. The associatfea of automnbile ex.!uunt.
ﬁ&the dcﬁ.ciu in ynlmary function ameuig a limited group of parage

nt&u fu. of ‘coursae, oaly nuucstive. For a defigitive associatioa

“tabe du)utnud, e {a umury that & detailed study be made. of .

- the wtk*lctiviu.u end»t.he e:rposura of this group of workerr in.order
tt‘ dttc:!hg f.f they d.o have ulgni!iccutl‘y more erposure Lo duto ox-
-hut t.hn da gnngg .edunlcs.

Mt body 'ééé.lrf.'l

.Vothu vho' _wage enpgcd in nﬂ.o body repair hsd. mean vclues for the.‘

' 1::10« cpimetr{.c mu that vere considerably lower tham Lhose of

- g:rae #:haai*s.. usazpeaeé conitrals aad even: t.he ;roups exposcd to

‘cdanm ot.hwuc._ hcacu cf the few indlvxduala in this group, the
‘u’fmeu batween : *tbe ut.o body vorker: and: guagc nednmcz ouly

adi.m MM mtutiul ﬂgmucancx. for FLV J/RFEV . Ia addiLion

ta lclntun ud ot.her dut:, \‘hich could )vnmrily affac: FVC, the aute
.“‘:odr M verhu ltl ctpooed to solvenis {rom paxnts aad fillers, and
nldht fu-ti Thc mifesutioﬂl of dimcace seen in hoth the X-ruys
AM the pul-ouq Iunctio. teste in the limited popnhtmns vhecoved fa
'.hil ttn‘y “werrant fm:f.hot defin{stion. 'Hu\hr!y, an iud«stri\l
hnienc survey ot tha ntrrhh to vhich auto bady repairuen are ox-
pesed is alse accessary.
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" cam be eucetbcted by smoking, lcading to the deficits seen f{a Table

| E. "ﬁ.:sa.?fms‘ odu.-rmu ”“"1_'.‘uo._.',f & o

6Q

Comlatiocn between X-ray abaormalities aud pulnaam{unction tests

--‘hhlc 36 luu t.hm pul-oury functica results sccording ta Lhc X-ray

resding of .the lodividuals. T\oo ctu.cru ware ut.llired (ar X-ray
abnoruluy. e 1/G ec ‘xuter p:renchy:ul ruding aud/or any pleural

'W iacluding the pmeacr' of dinphramuuc plaques, aad a 1/1 or

3mt.at parenckyul :eudlng sad/oc pleuul thcheninx or-ealeificatica.

. (m pncnnce ocly o{ a diaphramatic p)ique war not. considered sboormal

h the htur eritedon )} The results show that {n gcneral those with
'nbmml X-nyt hvt lower pulmoary function thaa those \dth nacmal

_ﬁ-:m “This is cvidut for smokees snd <x-snokcu-_ The yul.nozury'

;tmtioa nuua tor t.he ncnmkeu, hwcvu-. are the same for r.hase with

.?lbuml X-u” ag. for those with sormal. X-uyo. This is. to be ex-
»'mted u -ud.nl ‘asbestas. ctt’ecu can be seen. on X-ray before signi-

ﬁcnat dcﬂdu iu IVC occur. I!ovcvet. even minimal asbestos effects

_-_36« me dau al hble 36 arec coasistent vuh the, previoeu discussed
'.dau Nuesting l gren.er yetn.nuge ot X-ray abnomliticc amag.-
'olrmc dad - pmiauc l-ohn coapazed ‘ta. nonlnol'c\.x. “Algo,  as ex=
: gccud t.hc pulmnaq deficiu in thasc wi.f.h. abnon::l X-tay: are- grelf.-
- ctvhta Uu crit.ru !u: abnomﬂiw 1: mre lttingcnt. '

-

. nm 37 ,pmidoc - a on-padson bctmn pulnocury hmc:(ax remltx-'
' m ia this. ludy zad those def.enined in a :f.udy ct’ t.hc general’
mua of lﬂchim Qﬂucr et al., 1980) For this co-po;isou, Lhc

Faw e

-M«tc “nu vork-a are excludcd hec:uu of - £actora that may be
niqumt.c thn: ;roup . The studies ovednppcd con:tdenbly fa timc snd
'th u-a t«:taial pn':cuel were mled in e-da (The ‘field dates for -

thc l!ldt{m ux:vvr were I"ebruaxy 197! thm;h Decc-ber 1979 aud for

' dx_in. study, Hay 1978 t.llm;h Febcuary 1980.) The pucpose of the Hichi-

gna- nmey v-c *to nenante levels of polyhm{nued lu;,henylx {a blood
uul ndiposc t.iuuc— md te cvaluate other health {ndicators. . The group

wag chn-eu by ot randac selccuon proccsl us{ng H{ch(gau phonc numbors.,

qudicud valnet wtil {zed the :egrculon equations for thn data of -
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' The mesas of spiromelric vilues: itcordid:

61

Table 36

teadmg and_smokiug history using: s criteria

(or X~ ny nbnonual ily

Spirometric
pataseter:

:  ‘Nermal
“(x-100)

(1/0, PL.Th.

X-nz readlng

Abnormal
or Pgs.)

llor-.il'_u

to X-ray

Al.:uonu-lv

~ (1/1 oc P1.Th)

-mi'lvml

9721l (179)

80.32.6 (152)
FXV,/PFEV;
i eeE

e e N

97:220.9 (264)
05.28101 (266)

o &L

& w-m ia’category -

ma ux re (172)'-~

927411 (176)

92.442.3 (216) -

3838812 (173)
110.31.9 (48)

-S.okc'\;:

91. 6tl 6 (84)-.

. -0‘.

94. Otl g (83)

76.1$3.8°(33)

Ex-sgokern _
92.481.9 (81)
98.7%2 .5 (81)

89.4t4.8 (62)

)(oumkers

98.321.6. (48).

. 101 m.,; (w) " 105.3¢4.9. (37)

94.0£1.0. (213)

96.821.2 (212)

80.722.3 (190)

98.120.9 (299)
104.1£1.0 (299)
91,6523 (243)

: 99 g21. x (m)"
108.527 (190): -
10129424 (ws)

89.242.3 (43§
8. d;.;..s-.;(sz)'
69.5¢5.2° (35
90. 1:2‘.7‘ (63)4
%.1¢3. 3 (43):_
91. 3:6 0. (36)

992223 (24).
108,645 (265
107:647.1:(a7).
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Table 37

. A comparison of spiromesyic resulrse in this cohort
- with those observed. in che. general population of Michigan #

Observation rroqg )
Thin stedy (excluding . Hichigan
" non-mechanic. garage general
vorkers) - v populacion

Smoking histery  Blacks . Whites  Whites

- 100 x FVC/PFVC
Sackers ' 96.¢

$22.4  94.331.0 . 94.7
Ex~smokers 93.722.3  98.620.9 97.3
Ropa:nkcrs 98.223.7 -101.1:1.1 89.2
, _ v 'j"f . . s 100 x ml/nml .
i) : : ~ Smokers. . 104 1_2 7 95,5s1.2 9. 1
' ' : © - Ex~smckers - 102.422.6" °104.B21.1° . (lOL6 .
»GScuauake:s»gm,Agf;lﬂé 7 A 3 110...1 2 .105.8 ..
e ‘100% wE/pRE L
Smokers. 50:2:5.2 76.5:2.4 ° 80.5
 Ex~smokers - 90.825. s T 95.5=2.3°  88.2

. Ptedictcd values vere ob:ained froa :hc‘da:z of
Hntris et al .
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S
4 H
. 7

Horzis et al., 1971). As caa be secn, the data for the vhites {m this -}(—

study . coapire very favorably with Hichigan wvhite males. (Had the

no_nﬁchanic garage vorkers been included, mean values f‘_xjca‘ 1% to 2%
lower would have Leen obesised (c.f. Table 30). '

A vnriety 05 dxf{cten: :esel:ch gtoup( have produced reg:e:sxon equa-~

f.ion.s Iot ;:l-lmtnty func:xnn yztamcters en the bAn.s of ncasutemeat: on

Mtaal" ‘cpuhuou:. The equa:xoxn of Kory ct. al,. 1961- Clierniak and

Rabc»xf, 19725 and Morris, Xoski, and .Iohpson, 1“71, parucularly, have

gained widespread acccpt'am:e" fdt comparative purrascs.v The -populaticas

u:ilucd and the critecia for acceptable data-are shown in Table 33 for

these ‘three studxes aloag with five others that have also established

regressioa’ cquat.xons for normal populatioans aud this . study As can be

ceen, only tuo of tLhese rescarch groups uxcluded anly- nousmokcr ig the

atudy gmup. A thxrd xncluded 1mhv1duals who 'nolzcd for less thaa six

months. and. one includcd individuals who were cx-smokers of 14::: than

{ive—pack years of cigarec:es.. Ia scmc cases averages of best efforr...

vete utilized° in ot.hets values for all paramsters vere: taken from the

e ﬂw volu-e c-urve of t.he best effott 23 dctemined by forced wital _ . }
‘ ' capacity ot ntt. tnpo::ancé, a ccnudcrahlc dxve:nty exists in. the
age. uatnhutians o{ the.. st.udy populac:.cns selected. anm-s for- FVC‘
M nﬁ incx‘ealc un:il ahout l:e 25, thcrr rcmain telaturcly unchangcd
until - sbout lge ZL':J and therelftcr declxnxng steadzly nth age.~ __Bc-

cause of t.h:.t cocplexity, tczressmon cqm:ions, ‘based upon ‘2. vide rauge
of ages: and uullnng oaly & ungle hneat tetm tu account’ fo: age, caa -
bc Iipificxntly 4 error. The errocs are such as to: produce overesti=
ntes ol pulaoury qucti.ont for youag, and oldcr group: aad undercsu- ’
‘nus foc ‘those in- the -iddle years (sce,' e. g.. Schoenber; et al..
-2378). .Ao the popgthcion. in this study is latgely ‘between the agcs of.
W; llid 70, most regression e_qua‘t.iou:' are lxkely to understate the
A values (ot thc« parameters. Adéitionally, lover predicted values will
: .clatly be. obuined from populuucn: that mclmle smokers or . {rom
- tusdlet th.at anludc averages af scveral expiralocy e{focts rathu than
. thea utiul occ:. The use of sundxrds Iron snch pq-ulal:ou. caa lcad
te mdcmtiutc: of effect from rgents in the workplace that . can
affact pnhwaary funet f aa.

N
-
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In this study valid pulmeasry fuuction tests exist foc 163 nonsmokers
1a elher than the aoa-sechenic garage group. The previous dhcuoda‘a
v sud H?ﬁ')
'eoqnn favonbly with the group scudicd by Hotris, Koski sad Johnsos.

V!& *h- in‘tmctivc to utilize the regrrsrlon cqun.ionx ftoa the abave

bas . tndicattd their pulmeaacy fuactiem parsmoters. (F¥C, FEV

mdin of noml populations to obtaim ochcr corp;r::ive data. The
*nrfm regreutou equations utflized are nhm in Table 39 and the
’ercuf. ratiocs .of olserved to. -predicted: s{uromctry rataact.eu -ta
I.hud. hr Table. 43, _As cza be seen, the values. obtained for EVC/YFVC
sad m*ll‘f'EV .lre fa excess of 1.00 for all " regression equationt.

_mu h t.hc reault of the {nclusicva of swokers among compirative groups, ‘

the u:e af averages of- jevera] cfroru. or the undcrprcdxrtion ‘result-
‘ag, (ra. the btoad arc dl-:rlbm ivne utilized for r.he regroecsion cqus-
tioat. Kigh vnluct of FEV /rm rc.'.ult. in parti,. txou an cxttapal-ted
ndxin of expirntion {c.f. Table 3‘1) ~The- valuesn for m:?/r*m}' FI: Fsol-
mso, and FT.I"75/FFH‘7S are léss than 1. 09 for the prednctxoq ayua
ticas of Cherniak snd Kaudzonm. _Thig, is the ncsu}t of their use of the
vuxiu- flow value obtained in any cffort rather thun the flew in the

cffotz with navumn FVC. It is ;cncra]ly found l'.hn: low-r {low rates

lm'obuined dutin; the nchicvu:cnt of & miual ne. Thc Horns-,, o

.;mkt{

for mx an& mr bcc:mse & lar;e prnporf.ioa.._.-_. £ -thct_:-‘populntxon va: N

' |bovn ‘age 30 euly nousmkcn were studidd,: and uu. Iu;st‘. effort uas
wtiuud The very complicu.cd rquation of Schaenberg. vl‘u.ch was.
' d-wloped te. ytnperly take account cl agc. u ltniu-d by the relatwvly
:tev Mividualt gver- age 0 aud the use of- aveu;c« of ct[oru.

o lcgnnim equation: !or thc \'l:io«: spuoactrxc paraucurr. ohumui

iru- dn.x oa the: 163 \hu.e, nommoke-r: tes cd in t.hm x.uru-y acr luted

in Tlhlo 41, Bccauue only three md\vu‘u-l: \.n-u- undar agc 36, ealy

thc liu"lr t!c.pcndencc en age rould he cut.u-li.:-hed. )
e

PHUYSICAL EXAMINATION _pzsm.rsm T

Tahle 42 Listx the nusher snd percueutage of ahpormalitics fuwnl ou .p_hy-

u{;:al examination according to job catepory and orpia svater. The only

vnud Johnso& cqnau«ms would appear- £’ ";‘5 e thv he:t comparisea’ © |

wa/';.
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Table 39

The parameters in rugression equations {or-the
peediction of spirometric {unctions in nine studies

S:udy . x He. (in.) x Age (yrs.) Constant

. rve

Vorets e . 0.148 -0.023 C=b.261
Mller et al. = .0.147 -0.026 _=4.,053
‘Cherniak & Raber 0.12102 . .-o 01387 ~3.18373
Foudson et al. 0.1631 -0.029. = -5.459
Ferris e¢ al. 0.11684 -0.027. . -2.79
¥ory ec al. S - 0.13208 . -0.022 -7 3,60

' Bass. : 1 0.159 . -0.023 -5.72
HBiggens & Xalles 0. 15768 : -0.024 - -5.38 .

.m,- ) )

xnzzu ac .1. 0.092 - -0.032
Miller et ‘al. 0.096 <0.032
Cherndak & Raber 0.09107 =0.0232
Eoisdson § Keller . 0.13208 C=0.027
3 . - Pexris et al. 0:073566 T -0.028

. ) o  Yory. ec ali® . 0.09398. . -0.028
AP mm- & Kallcr' . O.llesé C o 0,028

‘Morrie et al. - - 0.047 © . =0.045
‘Hillazx et all- - 0.044 ‘, - =0.046

.. Chernisk b-Raber 0. ossAs L 00225

© . Koudsomcet al.. . "o.uu R Y & |

Cherndsk & Raber - 0.06526. -0.03049 . $2.40337
Biggens & hllet S 000635 . . < =0.037. - 41,577 -
| Michigam 0.10255 - =0.0352 . -l.1121

| om0
~ Charnisk & Raber 0.0903 - -0.01987 42.72554
Fnudson eg gl. . . 0,044 o =0.012 -d 143 .
‘Hichigsa - 0.0497° © -0.02833 . 0.03562
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Table &1

Predictiocn equeti{ons determined for

various apirouctric parameters f{tom

163 nonsmuwning whlces? In this study

B 2
Paramaters . - Regregsion equation ‘. :
Ve 0.0136 x He. = 0.0267 x Age - 3.29 0.43
rev, 0.0858 x Ht. - 0.0270 x Age = 0.792 0.43
o 0.0159 x He. - 0.0289 x Age + 4.017 0.09
r:tso - - 0.0033 x e, - 0.0259 x Age + 6.124 0.04
rer,  0.0060 x He. - 0.019¢ x Age +.2.093 0.12.
1

No ncn—,d_e_chk't’\tg:‘.ali. garage vorkers arc: included: Hovever, there = .
- were.no other cxclusions bascd an-health. tuformacionior joby,
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¢ircumstascs fa vhich & ststistically sfgnificane grester percentage of
sbaormalities {3 found is for sbomormsl lymph plands imonp the popu~
lat{oca serving ss so unexposed control. VWith the number of subcate-

gocies ntabueh‘d {n Table 42, such s finding would be cxpectrd oa the

‘u.u of chantw slone. Ve attribute no ugut(icancc to it.

‘l'cbh 43 shaws the aumber and percenta,e of foudividusls. vtt.h rales or

ﬁmt cllﬁing according ta their x-:'ny reld{nc._ A gn-tcr percentage
oL indivi‘lals vith abaoimal. x-nu have dee ulet ‘thsn do individuals

vtth normal X-nyt‘ The nuabeﬂ. hmverl age 10 small that the dats

do mot  achicve gigni{ficanca., Thegze was no corrchuon of finger club-

‘biag with X-ray !_iadxng:. Quersll, rales ware observed in 4.8% of the

entire :My grbup lad clubbing i0:2.6% comparnd to 25.2% with abourmal
X-rays lo: 13. l'l. if morc -Lringent X=ray reading cri:crh were utilized

. (c.!. Tablc 11)] ‘Thus, inm coatrast. Lo earlicr data from Great Britaia

(nm.ua Occuga:ional Hygiene Coemittec, 1968), it would eppear that

the pmme of x-ray sbaurmalities is @ cmmidcnbu @more sensitive

pan-eut “than nlen (or restrictive pulmcazry: tuncuon detic:ts) foe

thc auprint{on ot ssbestan. dlsease ) Thu luu al:o beea seey Ln'-

nvcul uhcr ub«t.oa-cxpo-ed gtdupt fucludiag’ :h)p}:td \orkcrt (t.c-

U ht puhli!hdl cnda cbelical or oxl re!mrry mint.cnance npla‘yee: (Lxlu
'n.x.. uao) L 2

: Dtu fuc :hr blood gm::uzes un shown  {n Table g7y uccordwg ta - age,
joh eattgoq. uad race. As. can he scra, the: sysn.ultc eed diastelic
: blood pmcht o( the hllcb acc l{gnil'icdnt.ly above. those: of | Lhev
' ,Mm Grltouc pressures lncrenc from 5 te 7 percent per deécado sad. '
dhtuuc fro- 2 te 3 perecnt c:ch decads wvith the rates of uu'rru'e
bcing mctet for ‘blacks than vhl:c:. Tue aualysea of the: age xuud
""lt‘d‘&cd blood pECERUTER ac:ord(ne to smobhing history ur job c:lcgery

ave: chouu ia Table 65 Vhite cignccttc tuakers appesc Lo have sescwhal
lov.t blood ptusures, but this sould be artifactnal ae it i3 net

.reﬂected fn blacks. Ke ll;nlﬂcmt differ cnces are scen fn thc “aaaly=
”‘-u of blood preisurca accardlug Lo work ;cttvlty.
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Table 43

The number hnd.pcrééhtagg‘éfvihdfviduais
with rales and/or finecr clubbing
_:nccordlhg;to:xaray readinp

X-ray- rcading

7 Kormal - Abooreal
Ralcs prosent ' 30 {4.3) 17 ,(6;9.)
Clubbing présczic- 16 (2.6) 6 (2.7)
Both ralow aad clubbing 3¢0.5) 1 (6.5)

prescnc®

ia the separate catcegories as well,

tht cascs: vi:h both cales and clubbing are inclndcd;‘

s
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