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The aveiiable stutisties iadicate thet there nus besn 2 progresszive dacling

In the inecidence of fstal lead poiszuning in the United States during the past eight-
gep or twenty years. Considering the obvious inadequaclies in these siatistics ons may
doubt that they reprssent ti ts clusion thst

o feots reliably, bubt cannot escape the aon
the more hanardcus typszof cocupational lead exposurs have hoen brought under scome
degres of conirel. f%he dates provided by state compsnsation sgoncies aiso peints to
e fairly generel trard towsrd roduction in the incidencs of non-latel lesd volsoning
cver ths perisd of yeers and in the arses for whish dnformation is recorded. Thus in
Ohie the rumber of compensatad oases of plumbism in 1928 wasz 180, whiie in 1956 such
cagay Lounled 1iZ2. The deoreesse in the mumber and rste of cusez of isad poisoning
has not been so great or go comsiatant from yser to year az has been the dscline in
fatal ceases, and indeed an actual diminution in such csses hzs probebly not onourred
in &1l parts oy the United States. [xperience has demonstirated that whea ths atien-
tion of industriel menagement hus Doen diracted towacrd hazardous leed sxposurs by the
increased zost of excessiwe labor turnover, ccsupstionsl health insurmnce, sickness
and dizgebility benefits, eor olvil suits, or through the offloris of informed 0y*"wn_
a3, something is done to iaprove oper “11A5 conditliong. O*hwlwzne an astitude of
iisgez faire is likely to exist. Thus, in hygienically vhva"a regions nf th?
untry, 1nduetrial plants can te foand in which serieouw ;v diactling and fatal cazme
of load poisoning occur, not es the unforsseen sonceguence o voms wmzzual or Lompor=-
ary ohange in plsnt conditions, but &s the result of normal buat grossly haserdous
pg=nt operntions. Moreover, plent manegers with 1o axparienge in the i
laad compounds mey urdertake the menufacture or progessing of load-baa
oaly to make use of unsafs mothods long abandowned by more sxpsrienced ond wissr man-
ngemsnt. Many other factors have exerted thair infiuence o offset partially the
cdvances mrde toward the progressive eliminetion of imdustrisl plumbism, smong which
the most troublescme, perhaps, 13 the continual cheangs in technical and manui“*tu“lpv
prozedures whereby new oppordunitles for isad ox oaure ars insreduced inte vhe indus-
%pyq In any case, we muy. not trke exosssive pride in the improvement that hag been
schieved in recent years, but rathsr should ws feel iiSVpnointmant and chagrin th?t
the available means of sontrolling dangerous lsad expesurs hwve been insdeguate
end lncompletely applisd.
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It will be of some interest to visuzlize bha oanupational distribuid
fntal oases reported in the Unitsd States registration area, znd of non-fs%-“
ccmpensated in QOhio, for the wyear 1235, as shown in Fakle I, The data cn D
not vover all the indusiries and occupations that give rise to la#ad rols JLaig since
soms of these are not reprasented in Ohiw; nor do the numbsers of cauwss as listed
indicate ths trus status ol oocupations with respect to their relativa hazards. How-
aver, scme of the cormon sources of ocoupational plumbism are illustrated. Cemparison
o¥ the numbers of cases in the two columns shows that industries wiith a relatively
hizh cocurranse of non-fatel peiscning may have 2 low or nogligible freguency of
fataiities. These data, when considered iR relation te the EDLTOXIDE &2 nmumnerd of
parsons employed in the several ococupations, furcher suggest that saflabty massures
carried out in certain industries have tended to eliminate the more dramstically




-

v So oosals lavels
only, Tor the Tact re-
I urncesssarily high and

sypes of oxDOSLrae W
; b whim ANgmate Ge sl
ng ¢r not shiz thesis 13 of ¢

. - Fel
ths orassnt incidanca of
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madnufeot: ced and handled by msth ¢h van bo rendered
af contiaual p 1o arnd Las application of unusuvel

is wseded in sowms instepess is the willingnsss on the part
atnadon cerfain srocsises in faver of cthers Whlun can ve con-

nctorily, sven though the uroducﬁ may e inisiior in some ra
'r:4 by other wmsthods. Purely for the purpese of an ex&mpls,
4 oas menufacturing msthod for crit icism, the ©id Luteh procasgs

or the manufacture of a type of white lsad which is regardsd in some
supsrior to that cbitained by obhar methods of manufaeture: I may be in
I do not beliseve that the advantapeous qualitias of the product justily
32 the memsures required te safepuard the various cperative stops of this
0 That suvelh gualiitise duﬂt;iy thy tolersnoe of unsafe conditicns in plunts
hinh use this vroosss csnnct be accuopted. In general, nowaver, it is not necsssery
to make swesping changes in zmamufacturing metheds. Thewrs are, in fast, fow tyves of
ocoupational lsod swposure that offar sericus or unswrmounistle obsiaclies to modsr:
engineering mothods of attaek. “hat is really required is an understanding cf the
sans of detecting dsngerous lead sxpesurs. Satisfactory rztheds ers avoillabls for
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THIDOR Y - mstnod= which not only will demonstrate tihs existencs and the gonoral
itude of the hazard but slso will identcify the opsrations and cornditlions which
reupcn51bla Tor it.
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The Msasursment of lead ¥xposurs

The mossursment of lend exposuara in anticipevicn of its slfacis carnot ba
sosomplished effeatively by purely cliniocml memns. Hor san it he dens sstisfaotar-—
i:v through the study of any of the nonp-specsirfisc physisclogical rsastions of the

ody to Lead absorption. The so-called "lead lins" of ths gums or of tho anal
thsues is not &ﬁﬂ01f*0 for lsad, nor is it related, in rapidity of aopsarance or

: uantities or onoennrﬂtlond cf ebsorbed lead. Tha inorerze iz

2ifuss or punchute bm The rrvthros in gubatan-
VeLRLTONCE B 8 Tﬁ?pﬁh:' %o 3ome d:;"*v o weass in dawd

ann taz sesult of lsnd ebszorption sleno, nor L2 rvesuonra
sulficiently unifura in quantity to yive a reliable clus to the magnitude of the
iead abscrption of an iwdividuel or group of individuals. Frem the peint of wviaw
of prophylaxix, the blood chanpges share with the "lead line” the virtue of being
aor~gpeceific signs of lead absorgtion rataer than of intoxicetion, end they ara
slinically ussful in the detscbtion of lead exposure. bui they sre not sound criteria
Tor cstrma+1“g the magnituds of lead exposuro. Thelr uss as such is hut a makesshiii,
to be reliisd upon only when adequate methods for msasuring the magnitude of tha ax-
nosure are noh aveilable.

?
Yalsouing Trom Fhe logeation of lead sempousnds is of infrucuent vecusrenos
In iudustey partly besauce of tha general exzollescs of wush room ami lunsh coom

faai}iti@s in industrial plants and the resultont prometion of crderlwy vﬂj :10 nly
2o TR woriesn, buk chiefly bessvss of the prapoundersng qug”¢un$t*?n for
tha inhelation of terticuliste lwad cowvounds whish contsniness
the almcs c» of workroums. In other words, tho ingestisn of leed conpounds n ih
course of Yhe day's work cen be snd is largely proaventsd throurh the uxsrcise uf
ardinary Lare, waxla “he gravsntion of lead inhelntien Is athondel by mach greeter
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wae of the oscupationsl loeacd hzvaﬂcs Jn Suoh :“actwrv wathods fo
wsvireting the siwossherin lead nondtent heves and smploynd axtenagivaly
in e varlety of industries, rot oniyr ian hygler buh also in the rowbtina
f ziant conditions, ssuecelia ien 5o ochanges fCQRthOﬂu

e davelopment cf ods, thaiy prastiecsi applica-
roecessas, snd the corvelation of date obtained bj thoeir
inical studies on workmen, hsvy p?ﬂ«iiﬂi e practios. moena
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tant of properly selscted air aanpl=s, and to antlclipats with rowszonzdls wesuracy
“he wrotable results of exposurs, vsepocially with respect to ihe zeverity of ths
nhoxicution waich ic likely to be 2sa0 'atca with a o nitidz of exposuras

Lozeoond nethad whieh io svailable Jor mea:ur:vb ths Zsad angards of zn

A .
aucupstion, is vesed on the {wol that lead is eliminated from the body of exposed
at & rate which is detsrnined Ly the mapgunitude and Juration ol the axyposurs,

z & nanner Nailch tends to identify ths portal of entry. Thus the poriodie stady
i

3 te slimantary and urine gxcretory respon of ropracentativa workmen te the
£t 1 and urine snerstory responge o by

lsad asxoosurse assosiated with thelr occur&tion* within en industrizl pleat gives =
nroase=sestionsl pisturs of pleant conditlons which iu not aflordoed by sny ;LH&: MERTIE -

e mathod has the zdditional Lruat advantags, frowm CThs viows

tazt 1% provideos useful and often indispensable infurmatioy

ohgours and nnasunl oases of “l*ress among wo*« n. Iangsrous
o 2

timss oscurs ag the raerult of zpparently insignifisant chas
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geg in taanniczl pro—

“TE
padures.  dn oaﬂa8¢orul workman may be seriovsiy poiscxwad in un cccupetion or plant
“Nac appears Yo be zsefe. Sunh oases are commonly atirituted to wnasusl susssptibili-

Aeteelly are ususlly fMlods thel such pergons nave obuorhnd =oxie gownbiilies ol
a& the resuld of some unususl end unreocogrized Lype of sxpoasure, Torkmen in
the lsad trades alsoc develop illnesses urrolatad to lsad exposur - ’“bldomival pain
in the leed worker i~ not alwave Jerd eelic. Tho prowpd snsiys:z of 2 complie of hie
@ arin@ meys serva tTo rule out Iea“ intoxication and permit the recognition aqd %re
sont of anothor type of illnees. Those, asz well zs numarcus »har pracv;cal convideo
ations uily justily the us e of thiz general methed of malintainlirg » oheck on the 1w
sure szsosiated with tho cperation of an industriel OLCIt Gav wously it, lilke o
&mpling; 3t be sarried ont as an adjuret %o clinisel wmuper bk
L

Y
@
=}

7isions It mamy wliso e
loyad to advantags in combinstion with air apalyses, using e lattar to oltain
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ituations in which for variocws reazons 1

5 ia aifficult or incon~
rontent to cbbtain the necessary coopsration of the workwan.
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Discussiona of wnbheds can be feund in Industrial Bust. (iygilenic 83j

e oand Control), by Drinker and Hatech., szpxaw~Hj’x Heck Cos Hew Yoy, 133n, wr
Publie Heaith Pulletin No.217, 1835, by Bloonfisld and Delluvelle, and Lo the
Armaual Year Beook of the Amsricsn Public nealth Associaticn, 183%-38. in a Sup-

kA

plement to the “acrican Journal of Fublio uealth 1838, Z6: Ko.d,30-80-
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lgad sxporure xists 1v gl rise to caxzs ol lced wolgon~
ing. Jeveritv of walen wary in 'aMf‘el'”ith thas severity of the axpo-
sure: ramoyed [rofl mavs }Mvﬂwd-a Jona sither r odisally ar waen
inziplient plambis mani &8k JLG?L?; arl by transfarred ho vork invedving 1%3&
or on unpradietabis propertion Loy be gparcd the wmers geriou
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ge  Unfortaaately often impossible to debtzed in~
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Lme to obvizte its effects. In my expeorisnce the mest reliable.
perding acutz intexiczbtion is found in the subjsstive "vmptoma of &
dosceribed under conditions that nelmhcr niniaize or magnily thom. Here
however, om is dealing v vjth setual intoxication and often i a abage whioch may give
no siue to its ultimate seoverity. ‘toreover worikmen often concssl their sywmptoma o
n

1
revein Their employment, or they magnifly them from sznxiaty or intent to dscsiva.
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Douvktlisss for this resson unilue reliance tasg bgen put apen csriain lﬂLoratory nro-
cadurss, espscielly microscopic blood shangen, wo provids warning of impending intox
icstion. Soms irfustrisl physicizns have sven rescrted to n pariodic delszding

L i

the cass of heavily exposoed workwnn, with the idex of avoiding oxeeszgive

tion of-leed ir their tissuwes, and thereby reintaining them in their occupa—

: 3onger poricés of time. I hasten to econgemn this lstier proosdurs un-

rassrvedly as oo GCu more on faith and the spirit of adventure than on sound hygienie

rrinciple and praetice, and aa inspired by a greater neal %o s: ndustrial man-
21l wuch efforts to

&
ement then Yo protect sndangered workmeine In the long run sl
forszstell the worsnt effscts of admittedly unsafe werking conditions are douomed te
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Lut inccmpliote success &xd, therefors, to failurs, for :ﬁsaq of poiscning will couar
if there is suflficient exposure, and somebimes without warning. Hercever the doctor
iz no’ serving his primery function in industry =hrough sush ﬁffOTﬁSa bv1cusly ns
shovlid trast those who suffer from lead poiscniug or 2 '

tut 13t us not deludp eurselves or him in the balisl

coutrivuticn Lo 1n ustrial ltygpleno by so deing. His

Te ths industrial th'”aflon iz to dovelep and ko . ¥
reccgpition and ths Gly to denonstrate the msed fow 9r= r controle Uis careful
elirieal study of & pilant pepulation shou-d Eerve ho ceicot the existence, the lova-
“ien snd the naturs of the ccecupaticnel raoctorz whish inmjus ; £ the woric-
men. This inveolvss & considerable knowlaaoe of the plant RIDCASS
and 2 familiarity with changes 1n plant opernLionu; It alsa requires thoreush inves
tigation of all types of 1llusss. and adequats study of dotailsd end well ordored
medical records on the plant personnsl. Vith specific refsrasnce 4o leed hazards suc

28 rsgime cf medical supervision as is envisagsd above lnvolves a oentimeed search §
eigns of abnormal lead absorphion. Sush signs ave likely to bs quite obvious where
ths mothods for the control of exposurs are insifeotual or hephazard but sven under

thesge conditicns the more hseardous opsrations sun be locatod by ovidencs that io
=pt to bz so convinelng as to justily romedisl moasures. As the magnitude of land
exposure in a plant is progresv:valv diminished corrsspondingly more precise methads
for the

detecting the sffects of abnoimal lead absorption come %Ho be required, but
sdasquacy of any typs of hygienic control which provides snything less than complotoe
21 tien of cecupational lead exposurz must rest upen the 21linissl data obtainud
on the oxressd persons.  ihe debeotior of hazardous laad exposurs therefors is the
one primary and ‘"“ﬁupCu?&D‘e centributien of the physicien Luwsrd the ccatroil of

i

aite of lead txposurs
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Comparetively vecenbt studies of human lead =zbscrebicn and sxerstion wndar
avironmentel conditions and st various levels
asuse have provided a scund phyiiologicul tasi:

aXpoliaeatal and cooupation
Par 4 tvanesd




oy industrial hyglenists. that scme degree of 1
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ad stserotlicon cen noe verns witl
injury by human beings. It is now guite clesr that man end cther animals inge
a1l queanticies of lead daily with thoir Jood and drink, and thet they ssiablish
an eguilibrium with their envirsmment by means of which thoy waintain "elatlvaly
congtant concentrsitiong of lead in thelr tissues and exerets, und s ' osbwenn
asad inte ez and output. In expsrimentsl observetions on human subjects, as yed ane-
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published, we have sesn that within certaln limilts, which as ”3# 2vo 1o% hesn Tully
sxplcered, an insreesed laval of lead inteke rasulds in a temporary incsreouse in the
iead content of the tiasues, with =2 progresslva rizse in oxcration until = balancs
between inteke and outpu® is rescnasd At a level higher then normal:. Tnder such
conditions progressive accumulation of lesd doas not soour Ln the tissuwes. e have
chbtained evidence, which hes been dotzlled elsswhere, thet st some inconpletely
dafined leovel of lepd inteke the sxergtory prozesses fuil to weep pace with lzad
ahgorpticn, and sccumulation of lead coccurse. T sesms probanla thet lead intoxi-
satiocn cecurs only as the rssuln of the absorpticn ¢f quantitiass of lsad with which
the bady is unable vo ceope for some reesson sush as the forwsgelins. Convaerssly, i1&
seems °

enasomadleo ta supposs that so long 28 lexd absorption and exerstion ure main-
tained in balance, lsed intoxicution will not cecur, rogardless of thz length of

titie the exposure tu lead 13 continused. Whebther or not this 15 true over the entire
racge of balauce] Iead inteie and output, has not been ascortainad at oresent, bubt it
cent be ascepted as fact that up to 8 certain level of intake snd outpus, we are deul-
ing with a set of normal or physiolicgical processes which are no more ssseciated

th toxic manifusstatiors than are a wvaristy of metebolic reactions of gther minsral

v
sonstituents of the human “dea This fast engbles us to rﬂcagnize that the polson-~
cus properbties hitherts sttribuizd Lo lead and its ﬂnucund . are not necessarily
ated with its mere presence in the tissuss but rather with the sceurrence cof
Quantities or concentrations of the slement tﬂ&ralna That iz to say, lead
erous constituent of the hmean bedy only when it gesurs in toxic consentra-
vhe figsuss. It is & dangerouvs facbtor in ruman environment only when 1t
sceurs in sueh form or in zuch cuantity as to gain to ths body in toxie
zoncentrotions. Thoe primery problem of industrial 1@, in reletion to lesd
sempounds, therefors, is to determine the lowest injurious concentration of lead

i humsn tissues.

For cbviocus reascng hygioenic enginesrs have pub theilr chisl efforits into thn
study of plant conditiorns, employing the evaileble and sunetimes in adbathp infor-
mation as %o ths goenerel state of health of workmen as = clue tc the gignificenoe

of lead exposurs. By suoch moeana they have established criteria which =f genorally
fulfilled in the lead industries would serve to eliminzte a lerge preporiion of
vresently ocourring cases of lead poisoning. Yith the additional information which
cen now be suppliied by the physicien through maintained study of the physiolegicel
response of lead workera to the lead exposure cof thsir occupntions, miore precisse
criteria for the reccgnition of potentially dangercus sxposurs cen be seh up. Thore
iz little room for doubt that by such combined elforts of the physician and tha
enzinesr, hazardouz lead exposure can be brought under conslsoes eontrol, &g thal
ths many useful lead-bearing commodities of prsssnt ard Iuture izdustiry ean b2 pro-
ducad without the paymsnt of the present unjustifisd toll of iliness and desth
AANNE WOrLmSke
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Goeuprtional Distributicn of Caeses of Plumbism in the Ysar 19830=#

Fatal Cases in the
United States

Conpensated
Cases in Qhio

Painters 36 18

Paint Vorkars g

Foundry Workers 9
Storage Eattery 2 24
Fastery “orker

Sanitary-ware 15
Enamelers

lsad “orkers 10 7 j
Printers, Eleotro-Typers 4 5 |
ard Lithographers |
Pottars 6 |
Automobile Faotory 2 é
"aorkers |
¥iners & :
Rubber Factory Viorkers 1 i
Farmers 8

Miscellanscus 23 o3
Non~Ccoupational 34

(mostly children)

Total 130 102

#pdaphed from the data of Frederick L. Hoffman as reported in U. 3.
Department of labor Serisl ¥o. R, 669, U. S. Soverrment Frinting
- Office, "ashington, D. C. 1938.
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