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Introduction

The poisonous properties of lead and many of its common inorganic
compounds have been known with varying degrees of understanding and misunder~
standing for centuries., This situation persists, for the growth of new

knowledge has been associated with a tremendous lag in its dissemination, and
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with a still greater delay in its application in clinical medicine and

industrial hyglene., Since almost everyone has heard or read something aboutii '
lead poisoning, it is assumed by many people, and especially by physicians,
generally, that they know a great deal about it, The facts are that laymen,
as a group, know virtually nothing about it that is of value to them, and

on the outside of industry
that comparatively few physicians/have had any contact with persons who were
suffexring from lead'poisoning, oy any experience that would qualify them to
diagnose or treat this ailment, much less to make a valid appraisal of the
conditions under which the disease océurs. It is not surprising, therefore,
that many cases of lead poisoning, especially those which occur among very
young children, or among adults who have no obvious exposure to lead, should go
unrecognized, Still less surprising, and actually of common occurrence, is
the opposite situation - that of cases of other types of illness, especially
those of somewhat obscure character, being diagnosed as lead poisoning, merely
because the patient who presents himself to a physician is found or said to be

1"

"working with lead,” or is employed in a shop or industrial plant in which lead
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is used, It is cause for much more surprise and indeed for great concern, that
in a country in which technical knowledge and skill have regéhed a very high
point = in which research and development in industry have become magic words
and deeds in our productive, competitive economy - we should find so gregt a
lag and such striking ineptitude 1n‘the application of the available technical
knowledge in providing conditions in which the uniquely.uéeful physical and
chenical properties of metallic lead and its compounds can be utilized to the
full, without exacting an unduly high toll in sickness and disability from the
men and women who work with these materials., Huch of a congratulatory nature

medicine and
has been said, in many places, of the progress that has been made in industrial/
hygiene in the United States. Some of this is valid, especially that which has
been limited to the contributions to our knowledge which have been made in the
past forty years through research in laboratories of industrial toxicology and
hygiene, and through surveys and persistent medical and hygienic supervision
and investigation in various industrial plants., Out of these have come the
basic information and the practical methods whereby familiar types of industrial
intoxication have been brought under satisfactory control in sowe industrial
establishments in some arecas of the country., There are, for example, industries
in which large quantities of lecad and its compounds are being used in potentially
dangerous operations, in which no cases of lead poisoning, even of the mildest
tyre, have occurred for many years, and in which the risk of lead poisoning is
under complete coﬁtrol.

In contrast to this are industrial plants, usually but not always, small,

in which occupational exposure to lead, in operations that.are well-known to he
dangerous, occurs practically without control, and in utter disregard of any

principles and practices of industrial hygilene. It is equally true that, as
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the utility of lead and its compounds in wodern technolégy have taken these
materials into a large number of highly varied types of industry, many of
those who are responsible for groduction, in their preoccupation with the
technology of production, have had no thought for hygienic technology, lacking

. experienced or trained
familiarity with these matters, themselves, and having no/ technicai or medical
representatives of industrial hygiene iq their organizations. Thus it
transpires that the incidence of lead poisoning in American industry is
high, and while most of the cases uf poisoning are comparatively mild, we still
see, from time to time, cases that compare in severity and in their capacity
for producing permanent disability, with those which occurred in the darkestnm
periods of industrial history. In bringing these dreary facts howme to this |
audience, I must also emphasize the Iact that the manufacture of electrical
storage batteries is responsible for a large number of cases of lead poisoning
in the United States - psobably a larger number than any other one industry -~
and that to my personal knowledge there have beeh cases, within the present
year, of a type that occur only as the consequence of massive, essentially
uncontrolled exposure to lead in the form of dust and fume,

These things are occurring in this industry at a time when there is
ample information with respect to both the methods of control and the criteria
of human safety, whereby lead poisoning can be eliminated completely from
among the occupational diseases,

It is my purpose to bring to you the evidence in proof of the
latter statement, and to discuss with you the basic reasons for the failure,

in present-day America, to apply well established methods ©0f industrial

hygiene to the protection of the health of workmen and the preservation of
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their ability to earn a living for themselves and their families,

Hygienic Standards for the Appraisal of Exposure to Lead

Ies us first consider the results of certain precise observations
that have been made over long periods of time in various 19ad*using industries
in this céuntry, whereby occupational conditions which are dangerous can be
differentiated from those which are safe, InzobtainingAsﬁch reqults one cannot have
fa;?ito pezceive the major features of the industrial operations and of the
conditions under which they are carried out, which have rendered them dangeroué
on the one hand and safe on the other, These conditions will be dealt with
at. greater length, separately.

It is impossible in the time available for the discussion of this
subject even to mention the princ;pal investigations from which our present
knowledge of the behavior of lead in the human body has been derived. Suffice
it to say that on the bases of such physiologic facts, the determination of
the rate of the excretion of lJead in the urine and the measurcment of the con-
centration of lead in the blood provide definitive means for establishing,
indirectly, the approximate lcvel of the absorption of lead into the body,
under appropriate conditions, and for estimating the severity and the hygienic
significance of an occupational exposure to lead, By carrying out analytical
surveys of workmen at suitable 1nfervals over a sufficient period of time,
one can demonstrate the fluctuations and the general trends in their current
rate of absorbing lead, and thus estaklish the quality of the conditions under
which these men work, with respect to the relative severity of their exposure
to lead. By maintaining an adequate medical supexvision of such workmen, in

concurrence with the analytical regimen, one can also determine, in an entirely
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factual m#nner, whether ihe analytical findings both in individuals and élso
in the group, and hence the individual or collective occupational exposure to
lead, is associated with the occurrence of lead‘poisoning. By means of
systematic observations of this type, carried out over periods of yegrs in

a wide variety of lead-using industries, it has been possible to develop
criteria by which dangerous occupational conditions can>certainly be dis-
tinguished from those which are safé. Moreover, varying degrees of hazard
can clearly be portrayed, in terms of the physiological aund clinical responses
of workmen to the conditions under which they work.

There are tremendous advantages in having information at hand whipq{
démonstrates the extent of the absorption of lead by individuals in a group,
and by the group as the composite representation of a specific industrial
plant, For one thing, it is no longer necessary to speculate as to the
extent and the significance of the exposure of the workmen to lead, This is
revealed as clearly and as meaningfully, by analytical means, as are the
dimensions of an article in production, by instrumental measurements., aAs for
another gain in reasonable certainty, in contrast with the general fuzziness
of former lay and medical opinion, the factor of individual susceptibility to
the absorption of lead, which has been one of the potent obstacles to sound
cenvironmental control of lead exposure, has been reduced to a level of
practical insignificance, One need not concérn or delude himself with the
idea that this, that or the other set of conditions is not dangerous, or that
this specific compound or mixture of compounds in the form and manner in which
it is being handled, is not absorbable. The fact of absorption cannot be missed,

vrovided established methods of investigation are employed with sufficient

KE 0008977



-5 -

skill and care, and if the analytical results are interpreted on the basis
of sound physiologic facts and priaciples. The latter reservation calis for
a word of caution, The development of methods of analysis which cannot be
employed‘successfully in ordinary clinical diagnostic laboratories or in the
usual quality control labofatoriés of industry, has placed this analytical
service in the hands of highly competent chemists in speciailyAdesigned
laboratories, ©So far, so good, in insuring the validity of the analytical
results. The problem of obtalning satisfactory samples of blood, and
especially of urine, howsver, 1s up to the physicilan, as is also the
responsibility for interpreting the results and acting upon them, By no
stretching of his function can the chemist orxr industrial hygiene enginecr
properly assume these responsibilities. The handling and supervision of
men who are threatened by disease is a medical function, both by tradition
and law, and since the satisfactory placement or displacement of workmen often
arizes out of these analytical results, such results siould be dealt with as
the confidential data of medical records. When they are made available to,
and discussed with, non-medical personnel, especially workmen, through other
than conflidential medical consultations with individual workmen, they
create situations which are often fraught with grave difficulties, including
misunderstanding, apprehension, gossip, and labor-management controversiec,
(It is fairly obvious that medical matters are often involved in collective
bargaining, but it is equally evident that this 1s not the desirable mcthod
of arriving at sound medical policies in industry.)

It may be noted, with some surprise or concern, that the discussion
of standards of safety has not included, thus far, refercnce to the tolerable

1imit (or limits} of the concentration of lead and its compounds in the
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atmosphere of industrial establishments, It might have been supposed, for
rea;ons of convenience and economy, as well as historical sequence, that such

a standard (or standards) of safety would have been considered herein in advance
of any other. It is not through accident or prejudice, however, that this
matter has been relegated to a secondary position in its relation to human
safety with respect to the absorption of lgad. The fact ié that the peasure-~
ment of the concentration of lead in the atmosphere affords many practical
advantages in connection with the operation of a plant in which lead is being
used, and specifically in the appraisal of the efficacy of the measures for
controlling the lead content of the atmosphere, At best, however, one is
dealing here with "rules of thumb,” in relation to degrees of hazard, The TE;
latter vary with the physical and chemical characteristics of the particles
dispersed in the air, and, therefore, unless these characteristics (i.e. the
nature of the specific compound (or compounds) in the utmosphere, and the
c¢istribution of the particles as to size, shape and mass) are ascertained

and are 1nterpreteq_in terms of their potential absorbability, they provide
little nmore than-an educated guess as to the severity of the overall hazaxd
sustained by men who work in the tested areas of the plant, The mention of
"tested areas' should bring to the mind of the experienced industrial hygiene
engineer the problems presented by the many operations which are carried out
in many different arcas of an industrial plant, and by the manifold variations
in the volume of these operations from day to day, month to month, or year to
year, The adequacy of the sampling program, as to methods and the satisfactory
coverage of such variables as changes in the overall or localized volume of
production, deterioration of production and control equipment, and many others,
is always open to question and i1s subject to budgetary, as well as technical,

obstacles,
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The significance of the concentration of ;ead in the air in the
vicinity of workmen, even if it is so determined as to relate only to respirable
lead, is still an incomplete expression of the occupational exposure to lead,
for this is not the only source of significant exposure, Unless care is taken
to limit the introduction of lead into the digestive tract, through the
promotion of habits of cleanliness on the part of the men,‘and through provision
of comfortable and attrﬁctiva wash-ioom, "change-house"” and lunch-room
facilities, the lead that is swallowed daily continues as a source of
absorption throughout the 24 hours of the day and over the week-end (since the
alimentary tract i3 not emptied of its residual contents at the termination
of the day‘s work), It is true, of course, that the absorption of lead fromfﬂ
the alimentary tract is slow and incomplete under the most favorable conditions,
but it is also true that lead polscning may result solely from such absorption,
if the quantity ingested is sufficient, Since it is fairly easy, under
suitable conditions, for the workman to avoid the ingestion of-lead in the
course of his work, it is obvious that this contribution to that which he
inhales from the air, under much less easily avoidable circumstances, should
be kept at the absolute minimum., In this connection it is a fact of con-
siderable importance that the large particles of lead-bearing materials (those
in excess of 2 to 10 microns in diameter, or of even larger dimensions) which
may remain airborne, in the immediate vicinity of a workman's nostrils, long
enough to be inhaled, are deposited for the most part in the nasal and tracheo-
bronchial passages, and that large numbers of them reach the nasopharynx and
are swallowed. Thus it happens that the alimentary tract may contain from a
few to many milligrams of lead every day, which are derived from the dust-

laden atmosphere of a plant., Therefore, the use of an air-sampling device
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which excludes the larger barticles ~ even those which fall out of the air
rapidly -~ may fail to reveal the true significance of ﬁhe exposure of workmen
to airborne lead,

For all of the foregoing reasons, and for others as well, the
sampling and analysis of the air, as the sole or principal means of neasuring
occupatioﬁal lead hazards, may fail partially or utterly to reveal the true
state of the industrial environment, and it can never (orvhardly ever)vbe
expected to disclose the probable or actual hazard of the workmen, especially
that of the éroup of workmen (such for example, as the maintenance and house~
cleaning pérsonnel) whose work does not fit into the usual patterns of
wroduction operations,

Other criteria have been and are being used to maintain a check upon
the status of workmen in the lead trades. These range from some form of
neriodic physical examination to the use of procedures of the clinical
laboratory {either as supplements to physical examinations or as the sole
measures of medical examination), from which conclusions are drawn as to the
likelihood of the onset of lead intoxication in a specific workman or among
certain occupational groups of workmen. The strictly clinical examinations are
dintended to pick out the individuals in a group of men who are threatened by
lead intoxication, or, more realistically, to discover incipient intoxication
before it has reached a serious or disabling stage. Certain laboratory tests,
among which the commonest, the microscopic examination of the blood for
"stippling" of the erythrocytes (these tests are often extended to include
other changes in the formed e¢lements in the blood, such as reduction in the
numbers and in the hemoglobin content of the erythrocytes) and, more recently,

the examination of the urine for the presence of abnormal quantities of
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porphyrins, are being empioyed as . means of appraising the state of health
of the workmen, or in reverse, the extent of the hazard of leéd absorption
to which they are being subjected,

Without entering upon an ill-tinmed discussion, here, of the relative
value of these criteria for diggnostic purposes or for revealing certain non-~
disabling effects of the absorpticn of abnormal quantities of lead, it is
sufficient for present purposes, to say that none of;theﬁ, aingly or in
combination with any or all of the others, 1s satisfactory., In order tc put
this fact in perspective in the present state of preventive medicine, I trust
that I may, without impropriety, take a firm professional position., I would
not be willing to accept the respgonsibility for the safefy of a group of workmen
in an industry in which there is an actual hazard of lead poisoning, if I had
to rel& solely upon any ong or any combinatién of these clinical procedures,

In the light of present knowledge, these are not adequate as procedures of
sreventive medicine in the lead-using industries., In an earlier pericd of
occupational medical practice, they were the best means available; they are
now but makeshifts, Their only justification is that they are casier and less
costly in their performance, Let me hasten to say tﬁét, in lead~using
industries in which time and experience have demonstrafad that the exposure

of workmen to lead in current, stable operations is being so controlled as

to be without hazard, it will not be necessary to resort to precise measurcment
of the rate of the absorption of lead. ZEven in such industries, however, some
of which are now known to exist, any important change in the type or method of
the operations must be redxamined for its eoffects upon the absorption of lead
by the relevant group (or groups) of workmen, if the health of the latter is

to be adequately protected, HMoreover, the cquipment of the operations, as
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well as that of industrial hygiene (ventilation, filtration, electrostatic
precipitation) undergoes deterioration and must be tested and maintainod at
a higher level of efficiency, if satisfactory environmental conditions are

to persist,

Methods for the Control of Exposurc to lead in Industry.

The principle that dovelops from the general censideration of the
preceding discussion, is that tho principal functions of the physician in
the lead~using industries are those of recognizing the existence of the
danger of lead poisoning therein, when it exists, and of estimating the extept
and the significance of this danger, and of providing suitable specificationé.
for its elimination, It is clear then, that the actual pregention of
occupational lead polsoning, in all but secondary matters, resides in the
control of the inherent opgportunities for sxposure to lead which derive from
he industrial opgrntions. The responsibility for such control lies in
technical, not medical, hands, and is,f{undamentally, a funciion of management,
Thais function, however, in our day, may properly be delegated to the industrial
hygiene cngineer, providod the e¢fforts of the latter are implemented adequately
by management, either directly or through the medical department, It is
not wise nor realistic to assign such responsibility to a physician, nor is the
physician true to his humane role in soclety, if he accepts such responsibility.
There is no drug nor‘medicina - no chelating agent, no food nor drink, such
as milk or lemonade -~ whercby men who are absorbing dangerous quantities of
lead may now be shielded from the harmful effects of such absorption. The time
may come when medical research will have brought forth medication that will

sexrve this purpose, but this has not been accomplished, and until such a time,
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the responsibility for'thé occurrence of occupationgl lead poisonlng rests
heavily upon the management of the 1eaa-using‘iﬁdu5tries.

There are certain measures which can be employed usefully and
effectively for short periocds ?f tixme, or in unusual situations or ewmergencies,
whereby the medical guidance ofhihe managenent in the disposi;ion of workmen
can be used for the protection &f the latter in obviousiy dangerous situations,
Such conditions should not be tolerated longer than is required to arrive at
a sound conclusion as to the nature of the existing situation and the proper
means of dealing with it over the long pull.

The specific methodology of environmental control in 1ead—using »
industries need not and should not be spelled out in this discussion, Suffiéé
it here to say that technical experience and expertness ar: involved in the
location and design of an industrial plant, its operations and its equipuent,
to meet the requirements of production, along with those of industrial hygiene
and public health. (The mere mention of appropriate methods for the disposal
of airbo¥ne and waterborne westes is sulficlent, foxr present purposes, to
Justify considerationsof public health,) Obviously, it is wmuch more difficult
to achieve satisfactory results in the conversion of an old plant to a new or
revised use, This is a matter which should be considered expertly in the
hygienic appraisal of an industrial project of this type. It 1s not an uncommon
cxperience to find that 2 new plant his been designed to achieve certain
advantages in production, in dlsregsord of the requirements of industrial hygiene,
Almost equally disconcerting is the outcome of the attenpt to utilize an
available or conveniently acquired building (or croup of bulldings), only to
find, too late, that the cost oI remodeling, withoul achleving a satisfactory

result, was greater than that of comstructing a new, prorerly designed and safe
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plant,

Before concluding these brief comments oﬁ the methods of environmental
control in the lead trades of the present and fufure, at least one other general
principle should be enunciated, this time from the point of view of the
physician in industry, whose duty, among others, is to cultivate among work-
men the utmost in knowledgeable compliance with the reQuirements in personal
performance. These requirements must be reasonable in their demands upon both
the understanding and the behavior of the workmen, One cannot make light of
the hazards of the day's work; and at the same time put the responsibility for
meticulous care in the avoidance of hazard upon the uninstructed workman. The
intelligent and effective use of a dust respirator is indeed a matter which |
requires both understanding and meticulous care, Moreover, if the require-
ment of the use of the dust respirator is to be more than a gesture of piety,
against the overwhelming orobability that it will not be used e¢ffectively by
untrained. and‘unsupefvised workmen, the respirator will have to be selected,
inspected, cleansed and £fitted to the workman by an appropriately trained
representative of thé management, and its proper use will have to be assured
by an effective system of supervision, As the preceding comments suggest,
there are situations which requixe the use of personal respiratory protective
equipment from time to time and there are a few jobs which, it seems, cannot
be carried out with safety without continuous use of such equipment. This is
rare, fortunately, and each instance must be accepted as a real challenge to
the ingenuity of the designers of processes and equipment, since it is the
persistent, nagging evidence of a departure from sound principles of both
industrial engineering and environmental hyglene. It is a function of the
process engineer to design the equipment of production to secure the maximum

in efficiency and economy of production, consistent with the safety of those
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who carry out the operations. The contribution of the environmental (industrial).
hyglene engineer, in tﬁis relationship is to secure the safety and the maximum
of convenience and comfort of the workmen, to the en& thaf they shall sustain
no impairment of their capacity to work because of potential dangers of their

occupation,

The Basis for the Present Position of the Lead-Using Industries in Matters
of Industrial Medicine and Hygiene

in the preceding discussion it has been pointed out, with some
emphasis, that there are noW satisfactory criteria for the identification and
appraisal of dangerous occupationdl conditions, with respect to occupational »
exgosure t§ lead, and that there are methods for the complete elimination ofT
the danger of lead poisoning from industry. The proof of the correctness of
these statements has been furnished by those who have made effective use of the
criteria for the differentiation of safe from dangerous conditions, and have
employed methods of environmental control through which these criteria have
been met over periods of years, The bald fact which emerpges from these state-
ments is that despite the availébility cf adequate ueans for the prevention of
lead poisoning, the industrial users of lead and its compounds in this country
now pexrmit the occurrence'of lead poisoning among their employees, while our
society is willing to.accept a certain toll of l1lllness, and a shortening of
human l1ife, while reaping the benefits of a large series of industrial products,

The question with which all gentle and responsible people are con-
fronted at this juncture is - Why should these things be? Some partial answers
to this question are worthy of consideration, not so much for the appeasement of
our collective gullt, as for a clearer view of the way which lies ahead,

First, what is true of the lead-using industries is true, in greater or
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lesser degree, of all of the hazardous trades in the United States., The evidence
13 not as élear, in many of these, as it is in those involved in the use of
lead, as to tﬁe satisfactory means for controlling the hazard, but the practices
of industriasl medicine and hygiene are hardly ever on & par with the knowledge
that is available, even in the most forward-looking and best informed 1ndustr1a1
circles, while, in many others, performance lags far beh;nd knowledge. There
13 probably no State in the United States in which there is not a very wide
difference between those industries in which the practices are good and those in
which they are less good or actually bad., If this is the case within certain
outstandingly active States, in matters of industrial hygiene, there is an even
greater divergence among the States, some of which occupy a primitive place=;-
1n'this setting, and make hardly a gesture toward occupational health., (It is
for the latter reason that our cociety as a whole cannot escape some share in
the responsibility for the pvor quality of industrial hygziene that is to be

or partially

found in many areas of the country. If the government of the people is wholly/
unaware of its obligations, the people too are blind.) It is hardly to be
expected, therefore, that the lead-using industries should out-distance industry
in general, in its hyglenic performance, despite the fact that human experience
in the handling of lead is old, e#en anciént, while that assoclated with many
other materials is in its infancy. There is also, és has been said previously,
a very great variation, among the lead-using industries, in their familiarity
with the principles and appliéations of industrial medicine and hyglene, Some
have set fine examples in performance, others have resisted successfully every
effort to win their adherence to good practices, while still others have cngaged
in the production (mostly of raw products) without even considering any need to

protect their employees against lead poisoning., It is all too evideant that the

KE 0008987




_16—

principles'of good medicai and engineering practice in the American industrial
community arc extremely spotty in their dissemination and application, and that
there cannot be said to be an effective professidnal representation of industrial
medicine and hygiene within the industries of this country. This is almost
equally true, at present, cf State, County and municipal health departments,
despite the existence of notable exceptions to this gqnefalization. ﬁnder these
circumstances, it is not surprising that there is litfle by way 'of effective
implcementation of State legislation in matters ¢f industrial hyglene in many
areas of this inerevasingly industrialized country.

4 second feature, which goes far to explain he.laxity of hygienic
performunce in many lead-using industries, is the insidious and ¢ften wild
character of the intcxication induced by the absorption of moderate quantitics
of lead, iHen who themselves have worked for many years in lead-using industrics,
and have supervised other workmen, remember the mony men who, seemingly, hove
escaped illness, or have not heen seriously «disabled, and forget the smaller
nuber of men whi had severe cases of poisoning, as well 2s the larger number
of men who were off work Ifroa (ime to time, but returned again and again to
the job with which they»were faptliar, (It is usually in this latter group =~
those who have sufferxed repcated attacks of lead iantoxication of varying
severity over a period of years, that cur cases of severe and often permanent
disablenent - encephalopathy and palsy - are found. Deapite their relative
infrequency, these cuseg still cecur,) The veterans in the industry, cspecially
foremen uand superintendents in the clder types of plants and operations, will
recount some of thelr earlier experiences, and insist, with truth, that present

conditions are so much improved as to bear little resemxblance to those of an
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earlier déy. The fact’isvthat the penaltieé of cempensation costs and tﬁe
stress cof personnel problems, including collective bLargaining, have_zocused
an increasing amount of attenticn wpon the hygiehic nroblems of the lead
trades, and have resulted in greater and more widespread efforts toward
environmental control. WMany of these cfforts bhave been poorly directed toward
ill~defined goals, however, and have achieved varying degrees ol improvement
in the occurational conditions, withcut eliwination of the hazavd, What has
occurred, therefore, has been a Falrly generxal roduction in the saverity of
the casas of lead voisoning, without a pronounced effect upon tﬁe ancidence
of the disease, Thus 1t is thaot cases of lead intoxication still occux in
well-established industrie-, loreover, o this metal and ilis compouads Iind
their way steadily into new uzez, an increasing numbery of workmen are heing
subjected to inadequately controlled cccupaticnal exposure, and the wetleascs
in the incidence of lend rolzoning, in sowme seguents of industry, are countexrs
acted by inereases in cthers,

A cursary examination cf the foregoing statements would seem to face
us with an old and frustrating dilemma on which many hitempts to solve the
lead problem in industry have bogget down - namely an wapredictable variebility
in human susceptibility to lead poisoning. This, however, is not the cuse,
for something new and decisive has heen added to our knowiedge in yecent years,
with the amassing of overwhelaing evidence that, when the rate of the avsorption
of lcad by wmen 1s Xept within certain well-defined iimits, no intoxication
occura, It iz this fact which sets the standard of industrial medicilie «na
hyglene which is to be achieved in the lead-using industrics, It is also this
fact which dispels much of the uncertalnty which has plagued the plhysician

in the lead trades for so long, as to what to expect of a cerxtain set of

KE 0078789

-




occupational conditions. Certainly not all persons who are subjected to a
dangerous degree of exposure to lead become ili at the same time or even
ultimately, but all are in danger and may becoﬁe 111 at an utterly unpredictable
time, and, as the severity ofﬁthe exposure is found to increase from one
occupation to another, the numbér and severity of cases of polsoning increase.
Thesze cases . cccur within a definite range of ordinéry biological'
variability, fitting therefore into fhe usual patterns of biological phenomena,
Even more importantly, for our profeséional peace of mind, at a sharply defined
peint in the progressive decrease in occupational exposure, cases of
intoxication no ionger occur, and the only evidence of the occupational )
absorption of lead that can be found is that of some elevation, above that o;
the ordinary normal individual in the general population, of the concentration
of lead in the tissues and body fluids of the workmen.

Summary

The entire substance ¢f the preceding discussion, apart from the
presentation of the evidence on which it i1s based, may be represented briefly
in the following summary,

(1) The nmeans by which dangerous occupational exposure to lead may now be
differentiated from that which is harmless,are now available and have been
put to the practical test of time and use,

(2) Methods,derived essentially from engineering techniques, are also available
whereby occupational exposure to lead can be brought and maintained within
the limits of safety, These have proved their adequacy in use and are
capable of general application, |

{3) The combined modern armamentarium of industrial medicine and hygiene can

be s0 applied as to eliminate lead poisoning from American industxy when
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the determination to do so has become a general policy of industrial

management,

November 14, 1963
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