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Tha (Ocsurrencs of Lsad Foisoning in Industry
The aveiiable statistics indicate thet there nus besn & propgreszive daclins
In the incidence of fatal lead poisuning in the Unitsd States ou‘xnr the pagt eight~
gop or twenty years. Considering the obvious inadequacies in these sitatistics ons may
Zoubt that they represent the feots reliably, but cannot escape the conclusion thet

.

hoen brought under some
genaies alsc peints o
@ fairly ganerzl trerd toward raduction in the incidenss of ron-fatal iead voisoning
sver ths perisd of ysers and in the arses for whish informztion is recorded. Thus in
Ohiec the rumbeor of compensztad oases of plumbism in 1928 wasz 130, while in 1936 such
cagas tounled Li2. The deecresse in the mumber and rste of cuses of 1sad poiszoning
has not Leen so great or so consistent from yeer to year as has beesn the decline in
fatal casees, and indeed an actual diminution in such csses has probebly not ossourred
in ail parts or the United States. [xperience has demonstirated tn &t whea ths atien-
tion of industriel menagement has boesn diracted toward hszardous leed exposurs by the
increased zost of excessive labor turnover, cczupstionsl hsalith 1nsuAn c®, sickness
a“d digebility benefits, cor oivil suits, or through the offorits of informed nygien~
ists, something is done to iaprove nperating conditions. Otherwisze an attituds of
iaisser faire is likely %o exist. Thus, in hygienically backwsrd regions of tha
country, wnduetrial plants can te found in which seriousiy disstling and fuial cazmes
of load poisoning occur, not as the unlerseseer goncteguenass L voms wmsval or tompor=
ary ohenge in plent conditions, but &s the result of normal bat grossiy haserdous
plent operations. Moreover, plant manegers with ne exparience in the hand &Lﬂﬁ ot
laad compounds mey urderiske the menufacture or processing of
oaly to make use of unsafs mothods long sfbandoned by more osxpsrisncsd snd wissr man-
ngement. Many other factors have exerted their influence to offset partislly the
cdvanses merde toward the progressive elimination of industriel plumbism, smong which
the most troublescme, parhaps, ia the coniinual changs in technical and manufa etunlna
nrosedures whereby new oppordunities {for laead xpo&uxe ars intreoduced ints vhe indus-
teys  In any case, we muy. not teke sxosssive prids in he improvement that hae been
schieved in recent years, but rathsr should we feal 1isvpnoinﬁment and chagrin that
the available means of sontrolliing dangsrous lsad expesurs have baen 1nuanqu"°sl
end lncompletely applisd.

the more Ln ardous typesof ceoupational lead euposurs have
degres of contrel. f%he dats provided by state compesnssilos

It will be of some interest to visuzlize the osoupational distribation of
fntal oases reported in the Unitsd St&t?a regist *at‘cz area, und of non-fetal casos
ccmpensated in Ohio, for ths wear 1835, as shewn I Table I, The data cn Dhie do
not vover all the indusirises snd occupations that give rise ta lsad roisoning since

sume of these are not roprasented in Ohiocy nor do the numbers of sauss as listed

1.

g 3 1
indicate the trus stetus of occupations with respect Lo their ral tiva hazards. dHow-
aver, some of the common sources of ocoupational plumbism are illusirated. Coempariscon

of the numbers of cases in the two columns shows that industries with a relatlvely
higzh cocurrence of non-~ L&tﬂt poeisoning may have a low or nogligible freguency of
fatalitissz. These data, when considered iﬁ relation te ths approxins oz numnoera of
carsons employed in the aaveral cocupations, furcher suzgest that saflaby mensurssy
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rishout redes ing Ghe swposurs So o safs
15 of academiu Imporiances only, Jor the Tact re-
;oiﬂcnihg is g8ill LTuPPG”Su'\ ¥ high and
suitabie metnods of sombrole Thia is not
sms to Lo wet in sortAin industrisas.  Some
nauu¢ud by & ' zich van bo rendaroed
gf eonbigusl Janss and ion of umusual
. Yuat is nseded in some insiznoss is £he L,l#mnp.ass on the par
S¢ atnadon ceriain srocssses in faver of sthers which can be con-
sfrotorily, sven though the produci may Be dinlerior in some ra
Stainsd by other wmsthnds. Purely for the purpese of an ezampla,
out oa3z menufacturing msthod for eriticism, the B4 Luteh process
o manufacture of & typs of whits lsad which is regardsd in some
Lor to that obitained by oiher methods of manufachture: I may be in
t belisve that the advantapgeous gualitios of The product justlfy
nessures required te saleguard the various cperative stops of thisz
S guelh gualitiss justify the tolersnoe of unsafe conditions in plunts
oh use this vroosss cennct be accopted. In goneral, nowsver. it is not necmaaary
to make swoeping changes in mamufacturing metheds. Thers are, in fest, Tow types of
coupationsl leod suposure that offar sericus or unsurmouatatie obsincles to modsrr
ineering mothods of attaek. “hat is really required is an uadersianding cf the
o
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irgans of detecting dongerous lead sxpeosurs. Sabmeiacu ory metheds ars aveilabls for
thic varposg - methods which not only will demonstrate ths existencs and the gonoral
wrgnitude nf “he hazard but slso will identify the opsrzitions and conditlions vhich
ara raspensible for it.

The Hsasursment of load ¥Vxposurs

The messurement of lend exposure in anticipevicn of its alfacis carnot bs
aocomplicshed effeatively Dy purely clinical meanse ¥or osn it be dens sstisfaoctar-
Ly through the study of any of ths non-spesific physioclogical resmctions of ths

ody to lsad abaorption. The so-called "lead lins™ of ths gums or of the znal
tissues is not specific for load, nor is it related, in repidity of appearance or

in nx gnt, to known quantities or concentrotions cof absorbed lsad. Tha 1norau¢e in
y i nr in difuss or punehzte basopghilia of The srvihro a2 w...LP*w
in ihs ozensyenes a8 2 to seme dagroe of

} it iz not ths result of lond aBzorpticon slenn, nor ic
sulficiontly upifura in quantity to yive a reliable clus to the magnitude of the
iead abscrption of &n individual or gyroup of individuals. Frem the point of viaw
of prophylaxix, the blood changea share with the "lead line™ the viritue of bsing
anon~gpeeiflic signs of lead abaorgtlon rataer than of 1ntoslcation. and they ara
sclinisally ussful in the detscbion of lead exposure. but they sre not sound soritersza
Tor estimating the magnituds of lead exposurs. Their uss 8s such is hut a makeshilt,
to be relisd upon only when slequate methods for msasuring the magnitude of tha
rosure are not available.
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isouing rYrom the ingeation of lead sempoinds is of infrucuent scousrenocs
siv.opardly besauge of tha genersl exsolleacs of zash room and lunsh coom
ities in industrial ylawts and thoe res ux*aﬂr promotion of orderliy and 3lesnly
w workmsn, but chiefly bessvss of the prepondersnt opporinniticon fgr
o thae inhulation of tarticul to Yead cowzounds whish soutamines

the atmcnphar* of workrooms. In other words, tho ingestisn of leed conpounds n chs
vaurse of The day's werk cen be snd is largely proventsd through the uxsrcive of

ardinary care, waxle the pravention of lead inhalntien Is 311’dd); by mash greeter
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Lar ating of 2lant condi

+ and ting mothods s The dovelopmen - ap
“ion fto the study of plant processes, snd Ske corrolsticn of dade ub 2Ly j
uss with ihe results of clinical studies on worknen. hsva LrJvlina 2 practicﬁl moens
Tor the appraisal of industrisml lesd hezards. i9nre his besn reined it res
becems intveasingly spoerer that iﬁ is fsasibia regs the pagrnitude of the
inad hazarde of o “Iﬁnt snd of its lndividual 3v@r&t[>ns in Yerms ol tThe lead som-

reazonnble aesuracy
e zeverity of ths
enitade of © urae

¢ of 3

parly selsobed ﬂir 3mm31asa and to antic
esults of exposurs, sspocially wit
ntoxication which idc ,1kaly Ln te associnted with

L ozzoond methad whieh 1o ovailable Jor measuring ths
aecurstion, is vasod on ths fuoht that lead is eliminated Irom
verscas at a rate which is detormined by the magn.tnda and furs’ o tde sxposura,
and iz & nanner wnich tends %o laeuti?y the portal of ¢ i dy

of the slimantary and urinery excretory respense of rop
izad exuosure assosisted with thele oceupations Witﬂih &n
arasss=sectional pisturs of plant conditlions which iu mot &
™a mathod has the additional crhni Rdvantago, from the viow
tazt 1t provides usePul and often irdispensable i'lJ?T&LivI
obgoura and upasual cases of ! li ess among workm
Limes oscurs ag the raevlt of spparently insignifi
ras. 4n ozeasionsl workmun may be seriovsiy poil
¢ appears to be safe. Sunh casers are commonly aiiribulec
Acteelly are usuall
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to wrasusi susesptibili-
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28 the result of scme unusual end unracogrized type of expasure, Torkmeus iu

the lwad trades also dovrelop illnesses urnralated to lzad exposur .  bldomiral pelin

in the lead worker is not alwave Jead eclic. Tho prompt snaliysis of = somplie of hiend

and urine mey servas ©o rule out lead intoxicaticon send parmit the recogaiticn and hroest-
qsnt of snothar typs of illness. These, a3 well as numercus ovher practiczl considor

atizzmas fuily justify the use of this general methed of malintainirng a check on tho load
saposure sssssiated with the cperation of an industrisl »isnt. Obvieusly ii, 1ike af:r
sainpling, must be esrried out as an adjuret to clinicel supsrvisicon. It mug
auployasd Lo advantags in combimsdlion with air aralyses, using the lathar to ok
prompt resulvs in ol“wat1ana in which for variocus ressons it ia 4ifficult or incon~
vounient to obtain the nwcessary coopsration of ths workwan-

23
NAC

%
v
-t b

%,
8O o6
<ad

v

Discussions of aotheds ean be feund in Industrial Dust, {Hyglenie
1 Centrol), by Deinker and Hatch, He~Graw-Hill RPeck {os
Fublie quiwh Pulletin No.217, 1935, by Bloonfield snd Dellove
Apaval Year Beek of the Americsn Public noealth Ascscooisticn,
eni to the Aasrican Journal of Fublio seslth 1938, I8: Nooi.30- Po,
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The Rwoozniticn ol iyzardous leag Bxdosurs
“hen hazardous load sxposure skists i3 gless rise to cazss of lced Zolson~
ing. tha numosr end zev rity of wnich wary lan gensrel with i rity of the axpo-
front mavd hegard: Tther ngrid ﬂl;ally ar waen

; worg invelving

s3ts J'”‘“'i; EN D)

or o UﬂprmJlﬁLﬁD* or be spered Lhe ners ggrioun
zonsegusnee of SALOS VT & e &niv¢,aaabuly ‘ e impoesible to detset in-
siplamt pluabiam ir Sime to ohviete itz affechs. Zn my exporisnce tha mest reliable
indication of imperding acute irntexicztion is found in tha nhudauGlVQ symptoms of &
i »ed under conditiong that nc¢vhcr nininize or magnily thom. dere,
ing with sctual intoxication ond often in n siage which may give
itinate soveri L" Wﬁrmovev workmen often concazl thelr gymptoms %o
r by cmplogﬂent, or they magnify them from znxisty or intent teo dscsiva.
D o7 this resson unilue rcllh,ue s bzen wut apen csriain lsboratory oro-
c espzeially microscopic blood changes, To previds warning of impending inton-
i oma irfusiriel physiciens huve sven resorted %Yo n par'odic deleading
T 1) the cass of heavily exposed werlonen, with the idea of avoiding GXeORESIVE
scuuuvlat‘cm c*'leva in their tissues, and Yhereby meintaining them ln their occoupa-
tisas Lor longer pericds of time. I hasten to condemn this lstter pr:oadur? un-
Tosarvedly as nesed more on raith and the spirit of advanﬁurﬂ then on sound hyglonie
rinciple and practico, and as inspired by & greater zeel %o sarve indusitrial man-
1 zuch efforts te

gsnnnt Than Yo protect sndangered workmen. In the long run sl
or3s: 5211 the worst effscts of admittedly unasafe werlking ocondition
ut incemplote succoess and, therefore, to failurs, for cases of B
f there is sufficlent exposure, and somebimes without mm.L,nga i
no’s gerving his primery function in indusiry =hrough such offor
d trsst these wbo suffer from lead poliscning or any oths: coza

# are coomad to

iscning will couar
creoever the <octor
tzs Obviounaly ns
w

shoul sztionel injury,
rut st us not delude curselves or him in ths baliiel that hs is m“’iﬂg any Important
coutrivutien to industrial btypiene by so doing. His moat *uﬁcrtanf ¢ls in relation
te ths ivdustrial lutcxications 1s to dovslep and 4o sapley - nhied
reccgpition and thereby to denonstrate the nssed Por their

elirical study of & plant pepulation should serve to debect ths existense, the loca-
tien snd the ti 3 ; ;

3
; naturs of the cceupaticnel Yactorz which injure the health of tha ol
men. This inveolves 2 congiderable knowledge of the plant conditions and €
and @ Iaaxlia*;ty with changa in plant ooeraL ous. It alsao requires thoraunn
tigation of a:l types of illnasss. rﬂ adequats atzd; of dateilsd and well ordoe
medicel recc on ths plant personnel. VWith specific raference %o leed hazar

ds such
ee ragims cf medisal gupervision as is anvisagad sbove lavolves a genbinwed search for
gigna of abnormal lesd absorpticn. Sush signs are likely to bs quite obvious where
ths nothods for the contrel of expesure are insifestual or hephazard but sven u*dav

these conditionsg the more hazardous opsrations sun be lacabtod by eovidencs that io

=plt t9 bz so convineing as to Jjustily remedisl mossures. As the magnitude of land
oxpecsure in a plsnt is progressively diminished porraapondingly mare precise methads
for dwiecting the sflects of abnormal lead adsorpbion coms %o be required, but tha
sdaquazy of any typs of nygicnic conbtrol vhich provides snythin then comple
Lminat 2 data ubta1nbd

witisn of ooou AilOu&‘ lead exposurz must rsst upeon tha

oxpessd peraong. 1he detection of hazardous lead axr0~ arafors is the

cne primary ant indispensadle conbribution of the physic EU%‘ of
indugtrial le9sd poicconing.
S tte of LE&Q Exposure

Cgmpfvutlv’iv vecent studies of human lead abscrubicon 2ad sxorotion wndar
novmal enviromnentel conditions and ot verious levels of aXpovimesatal znd cooupational
iesd oxposuse have providsd a scund physiolegicul tasis for the opinicn advancsd




®y industrial hyglenists. that some degree of lead ztserption cen to vorns withoot

injury by human beings. It iz new quite clesr that man and other 88t

g1l quanticies of lead daily with their Jlood and drink, and thet *uﬂv schatlish
211 eguilibrium with their envirosment by mzens cf which cn)y wmaintain relatively

caongtant concentrstions of 1ead in thelir tissues and exor o

aha, wng & hualeace
lead intaks and osutput. In expsrimental observetioas on human subjects. ac
publisghed, we have sesn that ithin certain limits, which as - tavs not besn fully
xplcred, an increesed laval of Joad inteks rasults in 2 teamporary incremnse in the
24 content of the tiasues, with 2 progressive rize in oxcrstion until & helancs
tween inteke and output is reschad at a level higher then normal. Under such
d"tiOhs progressive accumulation of lesd doss not soour in the tisswes. ¥a have
:ined ovidence, which hes been dotuiled elsewhere, thet st some incompletely
ned lovel of lead irnteke the axcretory processes fuil To ¥eep pace with laad
pticn, ard accumulation of lead cocurs. It sesms probanle thet lead intoxi-
n cocurs only as the resuln of the absorpticn ¢f guantities of lsad with whish
dy is wnable to cope for some resson sush as the forvycins. Conversely, &
reasoadle to supposs that so long g5 lead absorption and excrsiion zre moine-
~-1ned in belancs, lsed intoxicution will not cceur, regariless of tha length of
tirie the exposure to lezd iz conbtinued. Whelther or not this is trus over the entire
of belauce]Jead intaie and oubput, has not been asceriained at nresent, bubt it
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e accepted as fact that up to e certain level of intake snd outpus, we are denl-
ing with u set of normal or physiolceglcal procossaes which are no more ossecintod

th taxic manifsstations than are a variety of metebolic rsactions of other minsral
nstituents of the human body. This fast emmbios us to racagnive that tha polscn~
ropartlies nitherto stiribuwiad to lead and its compounds, are not necessarily
rated with its mere 3r339nao in the tissuzs but rather with tha scecurrence of
nite guantities or concentretions of the elemant thsrsin. That iz to say, lead

dangorous constitusnt of tﬁe human body cnly when it occurs in toxic consentra-

tions in the tissuss It is & dangerouvs factor in ruman environmen? only when 1t
sceurs in sueh form or in such cuantity as to gain accsas to the body in toxis
soucentrations. The primery problem of industrial hyplsne, in reletion to lead
sompounds, therefors, is to determine the lowest injurisus concentration of lead
in human tissues.

For cbviouz reasons hygieanio enginesrs have put thelr chisfl elfforts into thnz
study of plant conditions, employing the evailsble and sanetimes iﬂEdGQL&tP infor-
mation as to ths genersl state of health of workmen as = 2lue to the significence

of lead exposure. By suoch means Lhey have estallished criteria which »f genorally
fulfilled in the lead industries would serve to eliminste a lsrge ;rcoortlon of
rresently occurring cases of lemd poisoning. Yith the additionzl information which
cen now be supplied by the physicien through maintained study of the physiological
response of lead workers to the lead exposure of their occupstions, morse preciss
criteria for the reccgnition of potontially dangercus exposurs cen be set up. Thare
iz little room for doubt that by such combined elfforts of the physisian and tha
enzinesr, hazerdougz lead exposure can bs brought umler ccnplese control, &9 thad

P

ths many useful lead-bearing commodities of pressnt ard future indashiry can he
dusad mLthut the payment of the present unjusiified toll of illness and desth
WAONG WOIrLmen e
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. IABLE 1

Occupational Distribution of Cases of Plumbism in the Year 1030x

Fatal Cases in the
United States

Conpensated
Casas 1in Qhlo

Painters 36 18
Paint Vorkers g

Foundry ¥orkers 9
Storage Eattery 2 23
Factory “orkers

Sanitary-ware 13
tnemelers

13ad ™orkers 10 ”
Printers, Electro-Typers 4 5
ard lithographers

Pottars 6
Automobile Factory 1

™orkers

Miners 6

Rubber Facltory Viorkers 1

Farmers 8

¥iscellansous 23 23
Non-Qcoupational 34

(mostly children)

Total 130 102

*Adepted from the data of Frederick L. Hoffman as reported in U. 3.
Department of labor Serisl Yo. R, 6€9, U. S. Soverrment Frinting
- Office, “ashington, D. C. 1838.
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