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Preface

Twenty-two years have elapsed since the publication of “Silicosis
and Asbestosis” (Oxford Press).

During this interval there has been a continuing and increasing
interest in pulmonary disease due to the inhalation of dust and other
impurities. There has been widespread activity in combating atmos-
pheric polution on a community wide basis, but the diseases due to
inhaling dust in mine and factory are still with us.

On the credit side, research in these diseases has been carried on
in many countries. Our concepts of pulmonary pathology and phys-
iology have broadened. There has been marked progress in therapy
and prevention, and in the technique of evaluating pulmonary funec-
tion. Our knowledge is far from complete but with respect to pre-
vention we know more than we are willing to put into action, an all
too familiar pattern in preventive medicine. We can hope that this
attitude of complacency may be overcome.

The Editor is especially grateful to Dr. Kenneth W. Smith, vice-
chairman, Industrial Hygiene Foundation, for his assistance in the
preparation of material; to Dr. Andrew Riddell, Provincial Depart-
ment of Health, Toronto, Canada, for making available X-ray films
of silicosis; and to Mr. Paul Herring, New York University Hos-
pital, for preparing films for publication.

THE EDITOR
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Introduction

The subject matter of this book concerns several well-known and
recognized pulmonary diseases of the lungs resulting from the in-
halation of inorganic dust. They are characterized by the formation
of fibrous tissue in the lungs, slow onset and by a general resem-
blance in symptoms. They are grouped under the term ‘“Pneumoco-
niosis” and are occupational. The following definition of pneumo-
coniosis was adopted by the International Conference, held in
Sydney, Australia in 1950.

“While in a sense the term pneumoconiosis connotes any condition
of the lungs resulting from the inhalation of dust that may or may
not be of any clinical significance, for the purposes of the Interna-
tional Labor Organization, pneumoconiosis is a diagnosable disease
of the lungs produced by the inhalation of dust, dust being under-
stood to be particulate matter in the solid phase, excluding living
organisms.” To this definition the Editor would add “Also excluding
allergic reactions.”

There are occupational pulmonary diseases, due to the inhalation
of organic dust, such as Byssinosis and Baggasosis and possibly
others, which are not included herein.

The inclusion of beryllium disease in this volume may be ques-
tioned, but with due consideration of the pros and cons it seemed
advisable to include it, though some prefer to term it toxic pneu-
monitis.

The pneumoconicses have a characteristic in common in that
the structural changes they cause in the lungs are irreversible, but
further progress in therapy may change this.

CLASSIFICATION OF DUSTS

There are numerous classifications of dust, depending upon the
intent of the classifier. The following is offered as being useful and
practical for the industrial physician.

1. Organic dust: Fur, feathers and textile dusts with which we

are not here concerned.

2. Inorganic dusts:

a. Inert (non-proliferative) dusts which do not cause pulmo-
nary changes leading to disability or death; vtz. carbon,
graphite iron, calcium and magnesium compounds, lime-

v
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stone marble chalk, gypsum cement and silicates (except
asbestos and talc).

b. Poisonous dusts such as lead, manganese and radioactive
dusts. This group is not included herein.

¢. Dusts producing pulmonary fibrosis or inflammatory lung
changes: silica, asbestos, diatomite, beryllium, coal.

It is with group c. that we are here concerned as these are recog-
nized as important causes of disability and death in many occupa-
tions the world over.

It is quite possible that as we continue to explore occupational
dust diseases there will be additions to group c. and that our opinion
of dusts not now included in group c. may be changed.
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CHAPTER 4 — Part Three

Pathology of Asbestosis

Our present concept of the pathogenesis and histogenesis of as-
bestosis is based mainly upon the experimental work of the Saranac
group of workers under the guidance of Gardner! and more partic-
ularly upon the relatively recent summarization of previous findings
and extended results by Vorwald et al.2 There is a dearth of basic
information on this subject from other laboratories.

According to Vorwald et al? the early asbestotic lesion in the hu-
man lung congists of peribronchiolar fibrosis and on the basis of this
premise these investigators have become convinced that they have
reproduced the experimental counterpart of the human asbestotic
lesion in animals. By the same reasoning, they have also arrived at
definitive conclusions regarding the pathogenesis of this disease.

The hallmark of asbestosis in the human lung is diffuse fibrosis of
the walls of air spaces associated with asbestos bodies. This fibrosis
has been loosely designated as “alveolar” fibrosis. There is, in addi-
tion, a concomitant pronounced perivascular and peribronchial fi-
brosis as well as fibrosis of the interlobular septa and of the pleura.
Emphysema is usually present in the involved parenchyma. It is
characteristic of the advanced stage of asbestosis to demonstrate
roentgenologically the greatest involvement at the bases of the lungs.
The asbestos bodies consist of symmetrical, club-shaped, golden-
brown structures, usually segmented averaging 3 to 5 .. thick and 20
to 50 u long. It is worthy of emphasis that the mere presence of
asbestos bodies is not pathognomonic of asbestosis even though the
earlier literature has devoted much space to their appearance, gen-
esig, and significance. The presence of these “curious bodies” as they
were once called, simply indicates exposure to and inhalation of as-
bestos fibers.

The asbestos bodies are believed to be formed by the adsorption of
proteins upon asbestos fibers in conjunction with endogenous iron,
the latter giving the structures their characteristic, golden-brown
color. They may be found free in the air spaces or embedded within
interstitial tissue but rarely in lymph nodes. Naked asbestos fibers
are also frequently seen in the interstitial tissue near asbestos
bodies. Vorwald et al.2 believe that an asbestos fiber which has been

48




ST0852685

PATHOLOGY OF ASBESTOSIS 49

converted into an asbestos body is no longer capable of producing
tissue injury.? The term asbestos body is preferred to “asbestosis”
body because the former does not imply the existence of asbestosis.
The term, asbestos body in contradistinction to asbestosis body was
first used by Schuster.?

There is no question but that the experimental work at the Sar-
anac Laboratory, first under the guidance of Gardner and later
under Vorwald’'s direction, represents the most laborious and com-
prehensive investigation of asbestosis to date. Unfortunately, in
spite of the claim that the peribronchiolar fibrosis produced in the
animals is equivalent to the early human asbestotic lesion, there is
little resemblance of this experimental lesion to that which is found
in the symptomatic asbestos worker.* Nevertheless, the diffuse pul-
monary fibrosis as it may be found in human asbestosis has been
described in a dog by Schuster.® This dog had lived in an asbestos
factory for 10 years. It is also unfortunate that opportunities to ex-
amine early human asbestotic lesions have been rare indeed. There
is therefore a need to confirm Gardner’s and Vorwald’s observation
and to document more fully the early asbestotic lesion in the human
lung as well as the subsequent developments leading to the fully
developed diffuse pathologic entity.

Asbestosis, like silicosis, may occur as a component, either major
or minor, in pneumoconioses due to mixed dusts. These dusts, in
addition to asbestos, frequently consist of one or more of the follow-
ing: various silicates, cement, carbon, and silica. In the mixed pneu-
moconioses, depending upon the nature of the other dusts, it may
be very difficult to decide how much of the observed fibrosis is caused
by asbestos dust and how much by one or more of the other dusts
present.

The relatively pure asbestotic lesion may occur in two forms, as
an actively proliferating, interstitial pneumonitis or florid type, and
as an inactive, “burned-out,” relatively acellular interstitial pneu-
monitis in which the septal walls are heavily collagenized. The latter
is much more frequently encountered (in my experience).

In the florid type of asbestosis there is a very active proliferation
of alveolar cells many of which remain attached to the septal wall

*Dr. Ian Webster of the South African Institute for Medical Research informed
me that his laboratory has recently successfully reproduced the human type of
asbestotic lesions in animals, However, this work has not as yet appeared in
print.
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and are associated with a supporting reticulin stroma. This stroma
is integral with the axial reticulin of the septal wall. Many of the
proliferated cells have become detached and give the air spaces the
appearance of what has been termed a desquamative pneumonia or
alveolar catarrh. The thickening of alveolar walls by the cohesive,
proliferated alveolar cells with their supporting reticulin stroma
constitutes an accretive type of interstitial pneumonitis.* Depending
upon the degree to which the cells become multilayered, the air
spaces may become reduced and some, even obliterated.

There is also an expansive type of interstitial pneumonitis¢ in
florid asbestosis. This is characterized by an edematous widening of
the space between the basement membrane of the alveolar capillary
and that of the alveolar surface epithelium. Low® as well as Poli-
card and Collet® and Schulz?’ have demonstrated this space beau-
tifully with electron photomicrographs. Concomitant with the ede-
matous widening of the intermembranous space there is an increase
in reticulin fibers within the space. Because the expansive widening
of the alveolar wall is limited, there is no significant narrowing of
air spaces by this type of pneumonitis.

In the inactive, “burned-out,” type of asbestosis, the type most
often seen at autopsy, the walls of the air spaces are thickened by
collagen and are essentially acellular. The air spaces are generally
greatly enlarged. What the anatomical designation of the large air
spaces might be is difficult to determine. Their large size precludes
their consideration as alveoli. What happened to the alveoli and by
what process these structures had disappeared is not known.

A very important and, at the same time, interesting feature of
asbestosis is the status of the pulmonary capillary bed. The teaching
has been that the main defect in pulmonary function in asbestosis is
an alveolo-capillary block and this has been explained on the basis
that there is an interposition of collagen or cells between the capil-
lary wall and the free surface of the respiratory membrane. Theo-
retically, it should be relatively simple to demonstrate such a basic
lesion. However, in practice this demonstration is difficult. When a
septal wall has undergone collagenous change, the capillary is often
difficult to demonstrate. In other situations a plethora of capillaries
may suggest an angioma-like appearance upon one or both surfaces
of collagenized septal walls similar to the condition described by
Pratt.® Such capillaries may be very distended, and often expose
more than one-half of their cylindrical surface to the alveolar lumen
on one side of the septal wall only. Usually, the apparently free sur-
faces of the capillaries show no suggestion of mural thickening. With
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such vastly different and divergent pictures represented in histo-
pathological preparations it may be difficult to maintain that there is
morphologic support for the functional concept of alveolo-capillary
block.

Progression

The literature contains diametrically opposed statements in re-
gard to the progressiveness or non-progressiveness of asbestosis.
The only systematic and factual study of this problem was made by
Lynch and Cannon.? In this paper, 40 autopsied cases of asbestosis
were classified and correlated with regard to the presence or ab-
sence of fresh fibrosis (florid asbestosis) or old fibrosis (burned-out
asbestosis) and the duration as well as the recency of the exposure.
These investigators write, “In this series occurs evidence that the
disease does not progress beyond a limited time after exposure to
asbestos dust ceases. . . .” This eonclusion received additional sup-
port in the incineration studies of Gross and Smith'° who found that
the amount of acid-insoluble ash in asbestotic lung tissue was, at
best, exceedingly scanty and that by virtue of the fibrous character
of the dust, it was not readily mobilized during intercurrent episodes
of edema and therefore progression (in the sense of the develop-
ment of new inflammatory dust foci) did not occur.

Opinions to the contrary are either ez cathedra statements with-
out supportive evidence, or the evidence rests solely upon clinical
or X-ray interpretations without histopathologic substantiation.

There is little doubt but that some asbestotic patients may develop
increasingly severe dyspnea even after removal from further dust
exposure. It would, however, be improper to assume from such
deterioration of the clinical status that the pulmonary fibrosis due to
asbestos dust has progressed. Quite commonly it is an associated em-
physema and cor pulmonale which account for the increasingly
severe dyspnea.

Complications

Itis not an uncommon fault of medical writers to use sporadic con-
comitant findings as the sole basis for claiming an etiologic relation-
ship. Such claims have been made or implied without evidence for
many conditions found associated with asbestosis. It is interesting to
note for instance, the stress placed by several earlier writers on the
presence of bronchitis, bronchiectasis, abscesses, bronchopneumo-
nia, and even tuberculosis in association with asbestosis. Although a
relationship between tuberculosis and silicosis has been proven
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clinically as well as experimentally, no such relationship has been
established for asbestosis and tuberculosis. As a matter of fact, such
clinical relationship has been denied!! and the experimental evidence
is also not supportive of this view.2

In recent years, the association of pulmonary carcinoma with as-
bestosis has been the topic of many publications.’? It seems only
proper to expect the same rigorous criteria for the establishment of
etiologic relationship between pulmonary cancer and asbestos as
have been demanded for the proof that pulmonary cancer is caused
by excessive cigarette smoking.

In a careful study which involved such a rigorous application of
recommended criteria, it was found that an etiologic relationship be-
tween pulmonary cancer and asbestosis did not exist among asbestos
miners in the Canadian province of Quebec.?

However, Doll’s study (in collaboration with J. ¥. Knox) 13 showed
that in a large plant of the textile asbestos industry in England there
had been a hazard of pulmonary cancer in 113 male asbestos workers
employed for 20 years or more. The risk of lung cancer was about
10 times that expected in the general population. The study also in-
cluded details of 105 consecutive coroner’s necropsies on asbestos
workers performed between 1935 and 1953. It included all cases in
which asbestosis might have been considered a contributory cause
of death. Among these were 15 primary lung cancers associated with
asbestosis and 3 primary lung cancers without associated asbestosis.
The latter 3 cases occurred in men whose asbestos dust exposure
was 12 years or less and after dust control laws became effective.
Since the adoption of these laws, there appears to be no evidence that
a hazard continues to exist under the working conditions now pre-
vailing in England.#

In the United States, sporadic reports of primary lung cancer as-
sociated with asbestosis have appeared,!3 ¥ most of these cases oc-
curring in people engaged in asbestos textile fabrication or in the
installation of pipe insulation.

The development of chronic fibrous and often obliterative pleuritis
as well as of lobular septal thickening is very common in asbestosis.
Nevertheless, the absence of such pleuritic changes has been noted
in cases of manifest asbestosis.? The cause of this chronic fibrotic
inflammation is difficult to fathom since asbestos fibers, as a rule, are
not demonstrable in this fibrous tissue.®

Because of the inconstancy of occurrence, Lynch and Cannon®
suggested that the pleuritic process in asbestosis may be a secondary
phenomenon. Another possibility which may be considered is based
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on the apparently metastatic character of the fibrosis which suggests
that the fibrous reaction is due to a generalized hyperactivity of pul-
monary connective tissue cells induced by asbestos fibers. This ex-
cessive fibroplasia could be a part of a response to a hypersensitivity
to these fibers.

10.

11.
12.

13.

14.

15.

16.
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CHAPTER 9

Prevention

BY A.J.LANZA, M.D.
Director Emeritus and Professor Emeritus
Industrial Hygiene Foundation, New York University

Basically, prevention is a responsibility of management which by
law is obliged to provide and maintain healthful working conditions.
On the face of it, prevention is a simple matter—eliminate silica dust
and there is no silicosis. Actually this often involves complicated and
expensive procedures, calling for the utmost in engineering skill and
ingenuity. Immense progress has been made in recent years, and
millions of dollars spent in designing dust exhaust systems and
adapting them to many types of factory equipment, including textile
machinery (where asbestos is used). Standards of air dustiness have
been elaborated by Governmental authorities, and consultation serv-
ice by both Governmental and private authorities is available almost
everywhere to industrial firms.

In operation at the plant level, both the industrial hygiene En-
gineer and the Industrial physician carry the burden of responsi-
bility. The former supervises working conditions, the latter super-
vises the individual worker. The physicians’ function commences
with the selection of the applicant for work. Obviously the selection
of industrial applicants cannot be made on the same basis as is done
in the military services. Men with physical defects can work and
must be given the opportunity to work. But in this area of pulmonary
dust diseases the examiner can recognize certain conditions which,
if present, should bar an applicant from work in the dusty trades.

The following comments on selection, are contributed by Dr.
Reginald Smart.

“Prospective employees in all dusty industries should have adequate pre-employ-
ment examinations. In addition, follow-up examinations should be repeated at
regular intervals vatying from six months to one year depending upon the par-
ticular dust hazards involved.

“It should be emphasized that auscultation of the lungs and heart is more re-
liable in the detection of early diagnosis of emphysema, bronchitis, bronchial
asthma and heart disease than are many laboratory procedures including chest films.

126
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Clinicians and radiologists often do not realize that the x-ray is an inefficient
method of detecting the early stages of pulmonary emphysema, pulmonary fibrosis
and even of incipient pneumoconiosis.

“Properly taken chest films consisting of postero-antero and left lateral views
(the lateral preferably taken with a Potter-Bucky diaphragm) are an extremely
important part of the examination. Care should be exercised that these films are
taken with modern equipment using a sufficiently short exposure time so as to
obviate both cardiac and respiratory motion. The X-ray tube should have a small
focal spot which gives a film of sharp and fine detail. Proper development of the
films under controlled conditions of time and temperacure, and the use of fresh film
stock, fresh solutions and intensifying screens of good quality and detail are
essential, if films of diagnostic quality adequate for industrial purposes are to be
obtained. In our experience, P-A flat and lateral chest films are more useful than
stereoscopic views particularly in evaluating such conditions as pulmonary emphy-
sema or fibrosis, hilar adenopathy, pleuritis, tumors, atelectasis, engorgement of
the pulmonary vessels, abnormalities of the thoracic cage and diaphragms, and
even of pneumoconiosis.

“The annual re-check chest film should always be compared with the earlier
X-rays in each worker’s file. Only in this way can the physician detect the earliest
X-ray evidence of pneumoconiosis or of other chest disease. Furthermore, com-
paracive review of each worker’s film series enables the physician to discover at an
early date those individuals who are showing unusual susceptibility to dust ex-
posure. Whenever employees develop X-ray findings suggestive of pneumnoconiosis
after a comparatively short period of dust exposure (two to four years), it has
been our policy to advise the worker to leave the industry before he develops serious
disease or significant disability.”

A further responsibility devolves upon the plant physician. Al
toxic materials used in plant processes should be identified, as well as
the areas where exposure occurs.

All materials which may become tozxic by treatment or by com-
bination with other materials, nontoxic in themselves, and the areas
where such changes may take place, should be identified.

All employees coming into contact with toxic materials should be
trained to know these materials, and how to handle them safely, as
well as how to maintain cleanliness and good housekeeping.

All this implies a planned educational program which is a re-
sponsibility of both the engineer and the physician. Each has his
contribution to make. Unless employees and also the foreman under-
stand why, for their own good, it is essential for them to cooperate in
such a program, efforts at prevention will fall short.

Where practicable, nontoxic materials should be substituted for
toxic ones. Engineering design, or redesign may be necessary to
overcome toxic exposures.

Face masks, respirators, helmets or other protective devices have
a limited value, and their use should be mainly restricted to emer-
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gencies (except where equipment such as positive pressure helmets
are obligatory as in sand blasting). It is important that all individual
protective devices be kept clean and in good working order. It is a
responsibility of management to see that this is done,

In summary, prevention requires the cooperation of engineer and
physician. The engineer installs ventilation and dust exhaust equip-
ment, but it remains for the physician and the industrial hygienist
to determine whether these installations are accomplishing the de-
sired result. If check examinations of the working force reveal cases
of early or beginning pneumoconiosis, obviously the installations are
faulty in design or are not being properly maintained. As in the prac-
tice of all preventive medicine, constant vigilance is essential and
nothing should be taken for granted. (On more than one occasion, the
writer has observed a dust exhaust system removing dust from one
portion of the plant and allowing the dust to flow back into another
portion of the same plant.)
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CHAPTER 10

Medicolegal Aspects of the Pneumoconioses

By THEODORE C. WATERS, LL.D.
Legal Advisor
Industrial Hygiene Foundation

In our approach to the subject matter of this chapter it is advisable
to 'have a clear concept of the definition of “Pneumoconiosis.” The
term has been the subject of various definitions, but the following
seems to express a modern concept :

“Pneumoconiosis is a broad generic term used to describe all forms of pulmonary
reaction to dust lodging within the lungs, with no implication as to the character,
severity or the effect on function.”?

Similar interpretations have been made by Sander, Wright and
Vorwald.! Attention is called to the following statement appended
to a resolution passed at the International Conference on the Pneu-
moconioses at Sydney, Australia in 1950.

"The Conference deprecates further extension of terms beyond those already in
common use and suggests that for the future the terminology of ‘Pneumoconiosis’
should take the form of naming the dust to which the worker is exposed or alterna-
tively the industry or process concerned.”?

The concept of this term indicating deposition of dust within the
lungs, occasions various legal problems incident to the injury result-
ing to the individual who has sustained the condition. It raises the
question as to the right of the subject to maintain a cause of action
for damages or file claim for compensation against the employer in

AUTHOR’S NOTE: The writer assumes full responsibility for all statements con-
tained in this chapter. He has consulted with Dr. Anna M. Baetjer, Associate
Professor, School of Hygiene and Public Health, Department of Environmental
Medicine, Johns Hopkins University, Baltimore, Maryland; Dr. Arthur J. Vor-
wald, Professor and Chairman, Department of Industrial Medicine and Hygiene,
Wayne State University, Detroit, Michigan; Mr. Andrew Kalmykow, Manager
of Casualty Department, Association of Casualty and Surety Companies, New
York City; and Dr. Milton Helpern, Chief Medical Examiner of New York City,
from whom he has received helpful suggestions.

All legislative references are as of November 1, 1961,

129
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his employment where dust prevailed causing injury to the indi-
vidual 8o exposed. These problems are varied and have led to special
provisions contained in legislative acts in the various States of the
United States. The pneumoconioses attained national prominence at
the time of the National Silicosis Conference, when consideration
was given by the Secretary of Labor and various committees to the
medical, engineering, economic, legal and insurance phases of the
disease of silicosis.?

The sequelae to this conference were the enactment of various
amendments to State compensation laws to provide compensation
for the pneumoconioses with particular reference to the diseases of
silicosis (resulting from the inhalation of Silicon Dioxide—SiO,) and
asbestosis (resulting from the inhalation of Asbestos). There is no
uniformity in this legislation, although many of the laws enacted
have similar features, and consideration will be given to the legal
aspects of the disease.

Legal Remedies for Employees Sustaining Pneumoconioses

Prior to the enactment of the workmen’s compensation laws of the
various States making provision for the compensation of pneumo-

. coniosis, certain jurisdictions recognized the common law liability of

an employer for occupational disease injuries sustained by his em-
ployees, while other jurisdictions had declined to recognize any com-
mon law right of action for injuries so sustained. The primary pur-
pose of the workmen’s compensation acts of the several States was to
make the employer an insurer for accidental injuries sustained by
his employees. By judicial interpretation of these statutes, the courts
of some States have held that occupational disease injuries were
within the definition of “personal injuries,” while the courts of other
States have expressly denied the inclusion of occupational disease
injuries as within the purpose or contemplation of such acts.

The English common law has always recognized and enforced the
liability of an employer for injuries to his employees caused by the
employer’s negligence. Therefore, in those jurisdictions that upheld
the right of an employee to maintain common law actions it was
encumbent upon the employee to prove the employer’s negligence in
the conduct of the manufacturing operation where hazards of the
disease existed. In common law actions, the employer retained his
common law defenses of! employee’s assumption of risk,? employee’s
contributory negligence, and? negligence of employee’s fellow serv-
ants. Upon the enactment of compensation statutes, the employer be-
came an insurer of his employees for all injuries made compensable
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by the statute. This resulted in the abolishment of the employer’s
common law defenses. Benefits to the employee became limited to the
schedules set forth in the statute. This effected the prompt payment
of compensation benefits at the time when it was most needed by the
injured employee. Common law trials were eliminated, resulting in
the removal of this type of claim from our courts of common law.
Technical legal procedures was dispensed with, trials were elimi-
nated, and administrative agencies were established to award finan-
cial compensation to the injured employee during the term of his
disability, or the payment of benefits to his dependents in the event
of his death. All of the States of the United States have enacted
workmen’s compensation laws and only the States of Mississippi and
Wyoming have failed to extend these laws to compensation for oc-
cupational diseases. Sixteen States* provide so-called scheduled
coverage for occupational diseases naming the specific diseases
which are compensable under the statutes. The employer may elect
general coverage under the laws of four States: Montana, Nevada,
Tennessee and Virginia. Twenty-eight States® and the Federal juris-
dictions under the Longshoremen’s and Harbor Workers’ Compensa-
tion Act® provide so-called general coverage which makes compen-
sable any and all occupational diseases. Therefore, the disease of
pneumoconiosis is compensable in these States and in Federal juris-
dictions. Specifically, the disease of pneumoconiosis is compensable
in Alabama, Louisiana and New Hampshire. The diseases of silicosis
and asbestosis are compensable in Arizona, Colorado, Georgia,
North Carolina, Tennessee, Texas, Vermont and Virginia; silicosis,
asbestosis, and berylliosis are specifically compensable in New Mex-
ico; and silicosis, asbestosis and anthracosis are compensable in
Oklahoma. The disease of silicosis is specifically compensable in
Idaho, Iowa, Kansas, Maine, Montana and New Hampshire; silicosis
and brucellosis are compensable in South Dakota.

Concepts of Injury

In order to determine the exact definition of the term “injury” in
any given jurisdiction, reference should be made to the statute of the
particular State in question or to judicial decisions defining that
term. However, the following definitions of the term “injury” are
available:

"Damage or hurt done or suf sred; detriment to, or violation of, person, charac-
ter, feelings, rights, property, or interests, or the value of a thing.” (Webster's New
Collegiate Dictionary).
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“Any wrong or damage done to another, either in his person, rights, repuration,
or property. An act which damages, harms, or hurts.” (Black’s Law Dictionary).

The following citation from Black’s Law Dictionary (Fourth Edi-
tion) relates to the term “Personal injury” as used in compensation
acts:

“In Workmen's Compensation Acts, ‘personal injury’ means any harm or dam-
age to the health of an employee, however caused, whether by accident, disease, or
otherwise, which arises in the course of and out of his employment, and in-
capacitates him in whole or in part.” A disease of mind or body which arises in the
course of employment with nothing more is not within the Massachusetts act, but
it must come from or by an injury, although that injury need not be a single
definite act, but may extend over a continuous period of time.* A ‘personal injury’
as that term is used in the Workmen’s Compensation Act, refers not to some break
in some part of the body, or some wound thereon, or the like, but rather to the
consequence or disability that results therefrom.™

Concepts of Disability

The objective of the enactment of the workmen’s compensation
statutes of the various States was to award monetary benefits for
disability resulting from injuries arising out of and in the course of
employment. It will be noted that the benefits so payable are for dis-
abilities resulting from injuries and not from the diagnosis of a dis-
ease or condition. There is a distinction between the diagnosis of the
disease of pneumoconiosis and disability arising therefrom.!® One
common feature of all compensation statutes is to provide for the
payment of compensation based upon a percentage of the claimant’s
average weekly wage determined at the time the injury occurs. Gen-
erally, there is some monetary limitation of liability expressed in
dollars payable per week; provision being made so that compensa-
tion is paid at the rate of 66—-2/3 per cent of the average weekly wage
of the claimant, not to exceed a certain monetary figure. Therefore,
the principle was established that compensation was to provide pay-
ment of monetary benefits in lieu of wages that the claimant was
losing due to disability resulting from the given injury.

It is interesting to consider the various concepts of the term “dis-
ability.” The common law theory was that the term represented “in-
jury to the body.” Reference is here made to the following definitions
of the term ‘“disability’” that have assumed general popular usage:

“State of being disabled; absence of competent physical, intellectual or moral
power, fitness or the like; also the instance of such lack.” (Webster's New Col-
legiate Dictionary).
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Without making reference to the concept of the term used in com-
pensation statutes, Black’'s Law Dictionary (Fourth Edition) de-
fines the term “disability’”’ as follows:

“Absence of competenc physical, intellectual or moral power; impairment of
earning capacity; loss of physical functioning that reduces efficiency; inability to
work."11

Since we are dealing with the concept of the term as used in the
occupational disease provisions of workmen’s compensation statutes
of the various States, examination of these statutes shows a variety
of definitions. Where the term is not defined in the language of the
statute itself, such definition is left to administrative or judicial in-
terpretation, and to that end a review of the important decisions is
necessary to define the term in any given State where it is not de-
fined by statute. Occupational disease compensation statutes have
adopted three distinct concepts of the term, as follows:

The first concept is found under the law of the State of New
York:!2 .

“Whenever used in this Article: . . . ‘Disability’ means the state of being dis-
abled from earning full wages at the work at which the employee was last em-
ployed.”

This definition is followed in the laws of the States of Iowa, Michi-
gan, Minnesota, North Carolina, and Rhode Island.!? It is to be noted
that this definition presupposes wage loss in order for the claimant
to receive disability benefits. Assuming that an employee has the dis-
ease of pneumoconiosis but has sustained no wage loss under this
theory the claimant would not have a basis for compensation. Defini-
tions of this type apparently give effect to the purpose and objective
of the enactment of compensation statutes, namely to substitute
monetary benefits during the period when the injured employee has
sustained a wage loss.

The second concept of the term “disability” is found in the law of
the State of Arizona:!¢

" ‘Disablement’ means physical incapacity by reason of an occupational disease
as defined in this chapter to perform any work for remuneracion or profir.”

This concept is followed substantially in the laws of the States of
Georgia, Montana, Nevada, New Mexico, South Carolina, and
Utah.1s

The third concept of the term is found in the law of the State of
Idaho:!8
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“Except as hereinafter otherwise provided in this chapter, ‘disablement’ means
the event of an employee’s becoming actually and totally incapacitated, because of
an occupational disease, from performing his work in the last occupation in which
injuriously exposed to the hazards of such disease.”

This definition is substantially followed in the laws of the States
of Kansas, Maryland and South Dakota.!?

Examination of the language set forth in the statutory references
above indicates that the New York statute presents the fairest con-
cept of this term to both the employer and the employee, providing
that disability is dependent upon loss of wage. The second concept
set forth in the Arizona statute seems to be too extreme and unfair
to injured employees. Compensation would be dependent upon the
fact that the employee was permanently and totally disabled and
unable to do any work for profit in any other trade or occupation.
The third concept, referred to in the statute of Idaho, will present
problems for the administrative agencies. It is possible for an em-
ployee to be adjudged as permanently and totally disabled from
pneumoconiosis on the theory that he should not be returned to work
in a dusty trade. He may be able to procure some employment in
other trades or occupations where he has not sustained any wage loss
and where, as a matter of fact, he may procure wages in excess of
those received in the employment where his injury occurred. In the
event the claimant’s pneumoconiosis is complicated by an active tu-
berculosis infection it would seem proper to provide that he should
receive an award of permanent total disability. In such cases, it
would be desirable to remove the employee from the continuing ex-
posure to dust and also to eliminate the possibility of the exposure of
fellow employees to tubercle bacilli.

The writer wishes to call attention to the fact that for the actual
determination of the technical definition of the term reference
should be made to compensation statutes or judicial decisions within
the State that is the subject of inquiry. As indicated, there is lack of
uniformity in this concept which will inevitably give rise to dif-
ferentials in administration of the various State laws.

Special Legislative Provisions
Applicable to the Pneumoconioses

With respect to compensation for the pneumoconioses, there are
many different provisions in legislation that have been enacted and
a summary review thereof will be of interest. Consideration will be
given to the following subjects:
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(1) Designation of State legislation to provide medical boards or
medical examiners to assist the administrative agencies in their de-
termination of the claims.

(2) Time limitations for the filing of claims.

(3) Time limitations relating to death benefits.

(4) Provisions for medical and hospital care.

(5) Compensation for partial and total disability.

(6) Monetary limitations for liability.

(7) Statutory requirements for exposure within the State where
compensation is sought.

(8) Legislation applicable to Second Injury Funds.

(9) Waivers of compensation.

(1) Designation of State legislation to provide medical boards or
medical examiners to assist the administrative agencies in their de-
termination of the claims.

Assuming that a given claim for pneumoconiosis is contested, the
principal questions presented for decision by the administrative
agency are medical questions, namely, the determination of the fol-
lowing issues:

Whether or not the claimant has sustained an occupational dis-
ease compensable under the statute, and the nature and extent of
disability.

The following States make provision for the appointment of medi-
cal boards, panels or consultants to resolve these questions or to
serve in an advisory capacity to the industrial commission: Arizona,
Colorado, Georgia, Idaho, Iowa, Maine, Maryland, Montana, New
York, North Carolina, Ohio, Oregon, Rhode Island, South Carolina,
South Dakota, Texas, Utah and West Virginia. The use of medical
boards or special medical examiners has been the subject of eriticism
on the theory that it is practically impossible to procure totally im-
partial, unprejudiced medical opinion; furthermore, that the liti-
gants have the right to present their own medical testimony and
that the use of medical boards and panels or medical examiners be-
littles the honest opinion expressed by medical witnesses that may
differ from the decisions of such boards or examiners. The purpose
of the enactment of compensation statutes was to avoid the express
hazard and uncertainty of technical legal trials in the determination
of the issues presented during the course of the hearing by the least
expensive method that is possible. It may be that any qualified doctor
assigned to a panel or as a consultant to the administrative agency
for the purpose of resolving the medical issues in a given case may
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have a background of professional employment that tends to make
him partial either to one side or the other. The fact remains that in
a given case, his opinion would be independent of any allied interest
in the litigation and would, therefore, serve the ends of justice for
the determination of these issues. With respect to the appointment
of medical consultants or boards, there is no uniformity as to the
legislative provisions involving their appointments and reference
should be made to the statute of any given State to ascertain the
powers, duties and effect of the opinion of medical boards or con-
sultants. From the standpoint of proper administration of justice, it
would seem desirable that the panel or medical board should have
available to it all of the germane medical testimony involved in the
case, including all medical reports, X-ray examinations, history of
the case, nature of exposure to dust, and the extent of such exposure,
together with full details of the employment record. Independent of
the opinion of the board, or panel, each party should have the privi-
lege of offering such medical testimony as it deems necessary for the
proper presentation of its case.

It must be further borne in mind that the use of boards or panels
would vary from State to State, depending upon the industrial con-
ditions in any given State and the location of industrial activity
within that State. What might be suitable for the State of Utah
would not necessarily be suitable for the State of New York. In those
States that have employed the use of medical boards or panels their
operations have generally been successful. Every effort should be
made to avoid political appointments to boards or panels to the end
that the best medical opinion with respect to the particular disease
that is the subject of complaint could be made available to the ad-
ministrative agency.

(2) Time limitations for the filing of claims.

This subject has presented one of the most troublesome legislative
provisions incorporated in any of the State laws, and again there is
no uniformity among State laws. All laws include a period of limita-
tion within which claims must be filed. Examples of these provisions
are:

A fixed period of time after injury.

A fixed time after disablement.

A fixed time after the employee knew or should have known of the
existence of the disease or disability.

A fixed time after the first manifestation of the disease.

A fixed time after last exposure.

A fixed time after the last payment of compensation.




ST0852101

MEDICOLEGAL ASPECTS OF THE PNEUMOCONIOSES 137

A fixed time after disablement which must occur within a fixed
number of years after last exposure.

A fixed time after exposure within which disablement must occur.

With respect to the pneumoconioses, it must be remembered that a
given claimant may have demonstrable evidence of the condition
over an extended period of time with no attendant disability, dis-
comfort in performing his normal duties, and without his having
sustained a wage loss. Query: From what date should the time limi-
tation run in cases of this type? It is known that frequently dis-
ability does not occur until many years after the termination of
employment or exposure. On their part, the employer or insurance
carriers desire to determine liability during the year when the injury
occurs or within a limited time thereafter. From the standpoint of
the employee who has sustained pneumoconiosis, he may not wish to
terminate his employment or make claim for compensation until he
is actually disabled or has sustained a loss of wages as the result of
the disease. The answer to the question just propounded is among
the imponderables of legislation dealing with the pneumoconioses.
With enlightened labor leadership and cooperation, the use of physi-
cal examinations, including roentgenograms of the chest to demon-
strate whether or not the claimant has pneumoconiosis should be
extended to pre-employment, during employment, and upon termina-
tion of employment. Well-planned medical programs would not only
serve to protect the employer but enable the employee to be advised
of his condition. After careful study of the time limitations of the
various statutes above referred to, the writer recommends a provi-
sion with respect to the time limitation of filing claims similar to
that contained in the laws of the State of New Jersey, to wit: Two
years after last exposure or last payment of compensation, or one
year after employee knew or should have known of the existence of
the disease, with an overall limitation of five years after last ex-
posure.!® Assuming that a provision of this type were enacted in the
State compensation law, the employer or insurance carrier would
be able to terminate liability within a fixed period of time after last
exposure which is a determinable fact. On their part, the employees
engaged in a dusty trade would have the benefit of a roentgen
examination upon the termination of exposure and be advised at
that time as to whether or not they had pneumoconiosis, enabling
them to file claims therefore within the time fixed by the statute.
The existence of pneumoconiosis is medically determinable upon the
termination of exposure to dust and it is submitted that no preju-
dice would arise by the application of this rule.
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(3) Time limilations relating to death benefits.

With respect to legislative provisions dealing with this subject,
there are again numerous differentials among the statutory provi-
sions of the several States, but the basic problem is somewhat sim-
pler because of the certainty of death and the fact that it is proper
to require the filing of a claim within a reasonable period of time
after death occurs. Examples of the provisions of the various stat-
utes relating to time limitations for the filing of claim after death
include the following :

A fixed period of time after death. Death occurring within a fixed
period of time after last exposure or following continuous disable-
ment. A fixed period of time after injury.

In all of the States, the requirements exist that pneumoconiosis
must be the cause of death in order for death to be compensable.

Upon death, autopsies would disclose the existence of the disease
of pneumoconiosis and whether or not it was a causative factor of
death. In certain instances, however, an employee with pneumoco-
niosis may die years after the termination of employment. This
frequently happens and in many instances employers and insurers
are confronted with the problems of the loss of their records, in-
adequate records, or the change of insurance carrier. Furthermore,
the older the individual becomes the more contributing factors may
enter into the cause of death, making it difficult to determine the
relationship between the employee’s pneumoconiosis and death.

Legislative provisions requiring that death must occur within a
fixed period of time after last exposure or following continuous dis-
ablement, appear to be the fairest method to employee and employer.
The date of last injurious exposure is a determinable date. Proof is
available to show the nature of the employment, the evidence of dust
in that employment, and whether or not it would be potentially

hazardous. Assuming that the employee has suffered continuous, .

permanent disability as the result of pneumoconiosis, the employer
or insurance carrier is apprised of that fact and pays compensation
for that disablement. Therefore, it would seem to be proper to
extend the time for filing a claim for death benefits until a fixed
period after death following continuous disablement.

The provision relating to a fixed period of time after the date of
injury opens the case to potential argument and disagreement about
the time the injury occurred. Many of the pneumoconioses are be-
nign, while others may progress over an extended period of years
with complications of tuberculosis or other pulmonary diseases. A
given employee may properly testify that he did not know that he
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had the disease because he experienced no disability in performing
his normal duties nor did he suffer any wage loss. Our Commissions
and Courts have tended to construe provisions of this type to give
the employee the benefit of the doubt and to permit him to file a
claim when he “knew or should have known he had the disease.”
This presents an indeterminable time and is highly objectionable to
employers or their carriers who wish to terminate their liability in a
given case.

(4) Provistons for medical and hospital care.

The pneumoconioses assume an aspect separate and distinct from
other types of occupational diseases, primarily because no medical
cure for these diseases has been found and the basic protection of
employees is dependent upon the installation of dust control and
other engineering equipment that would prevent the incidence of
disease rather than to effect its cure. The most numerous examples
of the pneumoconioses are silicosis with its variations and asbesto-
sis, which may produce disability or death.!® There does not seem to
be the need for extended medical care unless the pneumoconiosis
progresses to the state where it is complicated by tuberculosis or cor
pulmonale. Assuming that the claimant has compensable pneumo-
coniosis and needs medical care or hospital treatment these should
be provided and the claimant should receive adequate medical atten-
tion.

Legislative provisions dealing with this subject differ from State
to State. Examples of these provisions are the following:

Same provision for accidental injuries.

A monetary maximum.

Time limitation generally expressed in a number of months of
treatment.

Twenty-six States?® and Federal jurisdictions® provide full bene-
fits with no limitation to the amount that is payable. Twenty-two
States?! have limited benefits which may be readily ascertained by
reference to the State statutes. Two states (Mississippi and Wyo-
ming) make no allowance for medical or hospital benefits. The
statutes of each State must be examined to determine the benefits
for medical care and hospitalization.

Unfortunately, with respect to the pneumoconioses, we are dealing
with what to date has been an insoluble medical problem in so far as
hospital care and cure are concerned. It is to be hoped that medical
science may ultimately provide a more satisfactory answer to this
question. :

(5) Compensation for partial and total disability.
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Upon statutory amendments making the pneumoconioses com-
pensable in our various States, industry and insurance carriers
were concerned with the impact of potential liability for compensa-
tion from exposure to dust that had been experienced by employees
prior to the enactment of the compensating statute. The phrase
“accrued liability” entered into discussion of this problem. The lia-
bility was not accrued but potential, because upon the enactment of
the compensation statute an employer became an insurer of the
health of the employee from the diseases made compensable under
the statute. An attempted answer was the enactment of legislative
provisions denying compensation for partial disability and only
awarding compensation for permanent total disability. There was
legislative resistance in many States with respect to compensation
for the pneumoconioses, with the migration of industries having
dust hazards from the States where these diseases were made com-
pensable to some other State. Allied to this phase of the problem was
the fact that in most instances the extent of partial disability was
not medically determinable until a given employee was unable to
continue his employment or had sustained some wage loss as the re-
sult of the disease. Agsuming that the employee had disabling pneu-
moconiosis, frequeﬁﬂyi accompanied by tuberculosis, the medical
profession had no difficulty in determining this fact and recom-
mended that such c‘zﬁés'shou]d be compensated for on the basis of
permanent total disability. The medical profession was reluctant to
recommend that a given employee should be removed from the
hazards of exposure to dust in the employment where he had worked
all his lifetime and seek employment in some other trade. This is cer-
tainly understandable. In some cases legislative provisions were
enacted enabling a claimant to transfer from his employment where
he would be exposed to the inhalation of injurious dust into other
trades or occupations where dust hazards did not exist with com-
pensation to be paid for the injury that he had sustained.?? How-
ever, the number of cases in most of the States where this practice
was followed has been somewhat limited, primarily because of the
reluctance of long-term employees to give up the jobs with which
they were familiar and seek employment in other trades. Again,
there is no uniformity with respect to this legislation and reference
must be made to the statutes of the different States to determine the
exact status of the rights of the claimant or the liability of the em-
ployer or insurer. It is probable that in the event of an economic
recession, claims may be filed for partial disability even though no
actual disability exists, where X-ray evidence shows increased hilar
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markings as a result of some dust exposure. This factor is an incen-
tive to retain legislative provision denying compensation for partial
disability. Twenty-one States?? deny compensation for partial dis-
ability, whereas twenty-seven States?* and Federal jurisdictions®
pay some compensation for partial disability.

(6) Monetary limitations for liability.

It is practically impossible to be specific with respect to statutory
provisions establishing monetary liability for the pneumoconioses
and the laws of each State must be examined to determine the bene-
fits that are payable thereunder. As stated above, industry and in-
surance carriers are concerned about the impact of the passage of
laws making the pneumoconioses compensable due to the potential
liability for injuries that had been incurred by the inhalation of
dust prior to the effective date of the Act. To ease the impact of this
burden there was enacted what became known as escalator clauses,
whereby a fixed amount becomes payable the first month the Act
becomes effective with progressive increases at a fixed rate per
month until the whole benefit of the law is reached. Many of these
laws have since been amended to eliminate the escalator clauses,
although some have been retained. In a number of States maximum
benefits are fixed by law while in some States a part of the burden of
compensability is shared by special disability funds or by contribu-
tions from the State.

Undoubtedly, the escalator clauses above referred to served a use-
ful purpose when first enacted because of the limitation of monetary
liability imposed upon the employer. However, the number of claims
of silicosis after the enactment of the statutes was not as great as
had been anticipated and gradually State legislatures have seen fit
to dispense with this method of limitation of liability.

The law now effective in New York State? provides compensa-
tion for the pneumoconioses only in the event of total disability or
death and further makes provision for the payment of compensation
in the event that the claimant is totally disabled by dust disease and
imposes responsibility for the payment of such compensation upon
the employer for the first 260 weeks; the employer continues the
payment of compensation thereafter during the claimant’s perma-
nent disability, but will have the right to be reimbursed from the
Special Disability Fund created under this law. This method may
well provide the answer to this most troublesome problem.

(7) Statutory requirements for exposure within the State where
compensation i8 sought.

Most of the State statutes contain legislative provisions of a spe-
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cific term of residence and exposure to dust in the State wherein ap-
plication for compensation is made. Again, there is no uniformity in
provisions of this type. The purpose of the requirement is to avoid
the possibility of a claimant having had exposure in one industrial
State going to another State where the benefits under the compensa-
tion act were more liberal, or from procuring compensation in the
second State unless he meets the statutory requirements with re-
spect to exposure in that State. The term of years for exposure
within a given State vary as well and reference must be made to
individual State laws to ascertain the answer to the compensability
of a claim in any given jurisdiction. The same rules are applicable to
death benefits requiring an adequate term of exposure in the given
State where compensation is sought before a claim would be com-
pensable.

(8) Legiglation applicable to Second Injury Funds or Special Dis-
ability Funds.

When careful consideration is given to compensation for the pneu-
moconioses, the natural question arises as to what method could be
employed to answer the questions above presented. Potentially, the
answer may be found in legislation creating Second Injury Funds or
Special Disability Funds in the various States of the Union. These
Funds are administered in connection with the Workmen’s Compen-
sation Laws of the several States and have as their objective the in-
centive to employ handicapped workers who sustained a previous
injury and who later apply for employment and may sustain a sub-
sequent injury on the job to which they are assigned. The objective
of these Funds is to enable the disabled employees to receive full
compensation for disability that may result from continuing em-
ployment, while the liability of the employer is limited to the benefits
due to the second injury; the Second Injury Fund or Special Disabil-
ity Fund being responsible for permanent total disability represent-
ing the differential between the second injury and previous injury.
Employees who contract the disease of pneumoconiosis generally
find it difficult to obtain employment in those trades where dust
hazards exist and where they represent the potential of liability in
the event their pneumoconiosis becomes permanently disabling.
These laws were given impetus to insure returning war veterans the
opportunity for employment if they had suffered some type of per-
manent injury, such as the loss of a leg, arm or other member of the
body, as the result of war casualty. Why cannot this concept be ex-
tended to provide compensation for disabling pneumoconiosis pro-
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gressing to disability after re-employment in a dusty trade wherein
the employee is exposed to the continuing hazard of harmful dust?
With respect to legislation dealing with this matter, there is no
uniformity in the statutes of the several States. Second injury laws
are now effective in all but five States.?® As of November 1, 1961, only
sixteen States?” and Federal jurisdictions® have broad coverage. In
the remaining States the coverage ia so narrow that the Funds ap-
parently do not serve the purpose for which they were designed and
would not provide compensation for disability from the pneumoco-
nioses in the event of permanent disability. Why should not coverage
afforded by this legislation be extended to prospective applicants for
employment in dusty trades who have had previous exposure to dust
with demonstrable evidence of pneumoconiosis? Should these peo-
ple be relegated to the human scrap heap and be classed as unem-
ployable? Would not the extension of the Second Injury Fund laws
to cover this situation be the answer to what is perhaps one of the
most troublesome problems in the field of occupational disease legis-
lation?

It is a fact that today applicants for new employment who give a
history of previous exposure to dust are generally submitted to X-
ray examinations of their chests and if these examinations disclose
potential pneumoconioses and a dust hazard exists in the particular
plant or operation where they are to be assigned to work they will
be denied employment in order to protect the prospective employer
from a compensation claim for total disability, which may be ex-
ceedingly costly under the statute. By extending the Second Injury
Fund legislation to cover the pneumoconioses, the prospective em-
ployer would have his liability limited to a fixed amount for the
second injury and the Fund would pick up the liability for the
difference between the second injury and total disability which had
resulted from the accumulation of dust throughout the entire period
of the employee’s employment. It is probably improper to designate
these Funds as “Second Injury Funds” and the name should be
changed to “Special Disability Laws.” New York State has so desig-
nated its Fund.?® The difficulty presented is the actuarial determina-
tion of compensation costs. The question arises as to whether or not
the administration of the law will lead to the imposition of excessive
burdens upon the Fund after it has been created. With that in mind,
it may be desirable to place some monetary limitation of liability
upon the Fund in the first instance which may later be increased,
dependent upon experience in the administration of the law. Such a
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method would be protective of the interests of the employers and
insurers and assure the payment of reasonable compensation to the
employee or his dependents in the event of death.

Consideration should be given to the legislative provisions of the
compensation statutes of Arkansas, Minnesota, North Carolina,
Ohio, South Dakota, Texas and Wisconsin?® which have endeavored
to solve the problem of the replacement of employees who have de-
monstrable nondisabling pneumoconiosis in employment where they
would not be subject to the continuing exposure to hazardous dust.

Under the Workmen’s Compensation Law of Wisconsin,? in the
event an employee has a nondisabling silicosis and is discharged
from employment in which he is engaged or when he ceases his
employment and it is in fact inadvisable for him to continue on ac-
count of the disease and he suffers a wage loss by reason of such
discharge or cessation of employment, the Commission may allow
such compensation on account thereof as it may deem just, not ex-
ceeding $7,000. The statute provides for an examination by a physi-
cian or physicians to be appointed by the Industrial Commission and
the employer and employee may have the opportunity of a hearing
before the order is passed. Refusal of the employee to submit to
examination would bar his right to compensation and the payment
of compensation as ordered by the Commission estops the claimant
from any further recovery.

The plans referred to may be beneficial or detrimental to the em-
ployee and to the employer. With respect to the employee, he is re-
moved from the continuing hazard of exposure to dust. On the other
hand, he may be deprived of continuing in a trade or occupation with
which he is familiar and become expert and thereby required to
change to some other occupation free from the exposure of dust
where he may not be able to command the wage scale that had pre-
viously been his. From the standpoint of the employer, there is im-
posed upon him immediately the financial cost of compensation. On
the other hand he is relieved of the potentiality of the claim be-
coming one of permanent total disability.

Neither of these methods seem to be as equitable as a system pro-
viding compensation by way of a Special Disability Fund applicable
solely to the pneumoconioses.

Incident to legislation dealing with the Second Injury Funds or
Special Disability Funds is the method by which these Funds should
be financed. Two States, California and Pennsylvania, wholly finance
their Funds with appropriations. Two other States, Kansas and
Wyoming, originally financed their Funds in this manner but both




o ———

ST0852708

MEDICOLEGAL ASPECTS OF THE PNEUMOCONIOSES 145

now require payment to the Fund by carriers or self-insurers in
death cases where there are no dependents. The State of Massachu-
setts provided a Second Injury Fund for war veterans, appropri-
ating funds for that purpose and specifying that when the Fund be-
came exhausted the State Treasurer should pay the benefits from a
general fund without specific appropriation. As a practical polit-
ical matter the accomplishment for the financing of these funds by
public appropriation poses many difficulties. Legislatures generally
would be reluctant to appropriate public funds for injuries that oc-
cur in industry. Therefore, it seems proper that the burden of fi-
nancing these funds should rest upon contributions to be made by
employers, self-insurers, or insurance carriers. The methods pre-
scribed for such financing differ under the laws of many of the States,
but generally speaking provide for contributions either in death
cases where there are no dependents or a percentage of the premium
paid to insurance carriers. The underlying difficulty is the lack of
actuarial data that would provide a sound basis for determination of
the cost. Assuming that the law provided for limitations of monetary
liability for totally disabling pneumoconiosis, the impact of the cost
upon employers and carriers would be eased; benefits could be in-
creased dependent upon the cost of compensation as revealed by ex-
perience over a number of years.

It would seem desirable to have a Special Disability Fund entirely
separate and distinct from the Second Injury Funds presently effec-
tive in the various States. The reason for this suggestion is that the
problems of compensating for the pneumoconioses as above set forth
differ from other types of injuries. Assuming that it would be de-
sirable to place some limitation of liability upon the employer until
adequate actuarial data could be ascertained it may be desirable
from time to time to increase the amount of compensation payable.
The basic problem of the evaluation of disability from the pneu-
moconioses is one which must be resolved by medical research before
a satisfactory legislative answer can be found for compensation for
partial disability. Much has been accomplished in the medical field
with respect to the determination of disability but much remains to
be accomplished. The problems presented by the pneumoconioses are
unique and undoubtedly distinct from those of other occupational
diseases.

(9) Waivers of compensation.

Another legislative provision occurring in the laws of a number
of States relates to the permitting of waivers for persons who are
disabled by the pneumoconioses. In the original enactment of legis-
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lation making pneumoconiosis compensable, some of the States per-
mitted handicapped workers, particularly those who had served in
dusty trades, to waive their rights to benefits for an injury that had
been caused or contributed to by a previous disability. The objective
was to assure the continuance in employment of those who had de-
monstrable evidence of the disease of pneumoconiosis and to avoid
their release from employment. Six States’! permit waivers by
affirmative legislative provisions. Sixteen States3? permit waivers
upon the approval of the workmen’s compensation agencies. In
twenty-six States’? and Federal jurisdictions® waivers are not per-
mitted. Assuming that a given applicant for employment has demon-
strable evidence of the disease of pneumoconiosis, he may be unable
to obtain employment in some other industry where he would be ex-
posed to the continuing hazard of dust. Representatives of labor,
most insurance carriers and most employers have refused fo resort
to the waiver system, although it is available for legal use as above
set forth. While there has not been uniform agreement among em-
ployers, employees, administrative agencies and insurance carriers
with respect to the use of waivers, they certainly do not solve the
problem of the physically handicapped worker who has previously
been employed in a dusty trade and seeks further employment with
another employer in a trade similar to that in which he has been en-
gaged. Therefore, it may be stated that the use of waivers defeats
the basic purpose of the compensation law.?* Certainly, with respect
to the pneumoconioses and the inability to evaluate the percentage
of disability that the employee has sustained at the time of his
change of employment, waiver provisions appear to be unfair to the
employee although a modification of this rule may be found in the
atatutes of Arkansas, Minnesota, North Carolina, Ohio, South Da-
kota, Texas?® and Wisconsin.?

The aforegoing discussion indicates some of the major problems
that arise in connection with compensability of the pneumoconioses
under the compensation statutes of various States. As indicated in
the beginning, these diseases were dramatized by the National Sili-
cosis Conference, and have since been the subject of continuing
consideration by our various State legislatures. None of the laws
presently enacted are letter perfect nor would it be proper to recom-
mend legislative provisions enacted under the laws of a given State
for some other State where industrial conditions may be entirely
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different. The provisions of the law must be adjusted to the needs of
the particular State where it is to apply, although there are certain
basic injustices in the present laws, as above pointed out, which can
and should be corrected.

The personnel of most State Legislatures includes a major num-
ber of attorneys who have approached the enactment of this legisia-
tion primarily from the legal point of view. In some instances, medi-
cal societies have interested themselves in the enactment of this
legislation but legislative committees have not received from the
medical profession the basic information that they need to mould
the laws into vehicles that may be successfully administered. Claims
for the Pneumoconioses in most States represent but a small portion
of occupational disease claims although they have been singled out
for specific statutory provisions that may not be applicable for the
compensation of other occupational diseases. Experience indicates
that improvements in the present laws are possible of accomplish-
ment with intelligent, cooperative approach by labor and industry.

Perhaps the ultimate answer to the problem of the pneumoconi-
oses lies in the perfection of our industrial processes to the end that
the disease may be prevented. Tremendous advances have been made
in this respect in all of the dusty trades during the past thirty years.
It has become good business for industry to conduct its operations
with full consideration of the health and welfare of its employees to
eliminate any potential hazards that exist in industrial processes,
but if a disease such as one of the pneumoconioses occurs it should
be properly and adequately compensated under the law. The human
element will continue to exist; there will be breakdowns in ma-
chinery and protective equipment; there will be continuing care-
lessness on the part of employees exposed to dust hazards. Those
responsible for the conduct of our industrial operations must assume
programs of continuous and effective engineering and medical con-
trols. By these methods the pneumoconioses can be prevented and the
entire matter of industrial relations between employers and em-
ployees materially improved.
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anthracosilicosis, 109-111
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29-33
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26-33
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treatment and prevention, 33
Diatomite dust pneumoconiosis
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beryllium workers, 87
Disability, 132-134
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alveolar clearance of, 34-35, 37-38
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lymphatic transport of, 36
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reticulation, 107
toxic, asbestos mixed with, 20
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Emphysema in pneumoconioses, 66, 67
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Farmer’s lung, differential diagnosis
of, 91, 98

Fluorescent lamp manufacture, 75

Fossil flour, 28

Fuller’s earth, 28

Fungus disease, and pneumoconioses,
64, 65, 66

Granite dust, 121

Granuloma, beryllivm, 77

Gypsum dust, inhibiting action
of silica, 45

Hamman-Rich syndrome, differential
diagnosis of, 91, 98
Hematite, 122

Immunologic aspects of silicosis, 44-45

Infarction, pulmonary, in pneumonitis
in beryllium workers, 83

Infusorial earth, 28

Injury, concepts of, 131-132

Iron dust, 45, 122

Isoniazid in pneumoconioses, 66
silicosis, 64

Isoproterenol, in anthracosilicosis, 111

Kieselguhr, 28
Kveim test, 99

Legal aspects of pneumoconioses,
see Medicolegal aspects

Limestone, 122

Lymphatics
pulmonary, obstruction of, 43—44
transport of dust particles, 36

Medicolegal aspects of
pneumoconioses, 129-147
asbestosis, 24
definitions, 129
disability, concepts of, 132-134
injury, concepts of, 131-132
legal remedies for employees,
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gilicosis, 8-11
special legislative provisions,
134-147

Mixed dusts and benign
pneumoconioses, 120-124
asbestosis, 20, 59

Myecotic infections, with
pneumoconioses, 64, 65, 66

Nodules
in chest, in rheumatoid arthritis, 57
pulmonary, in anthracosilicosis, 107
silicotic, 41

Oxygen therapy, 64, 87
in pneumonitis in beryllium
workers, 87

Pathology of pneumoconioses, 34-61
anthracosilicosis, 54-57, 107
asbestosis, 48-63
diatomite dust pneumoconioses,

§9-61
pneumonitis in beryllium
workers, 81-83
silicosis, 40—45

Pleuras, in asbestosis, 18, 20, 52

Pneumonia, bacterial, in pneumonitis
in beryllium workers, 83

Pneumonitis
acute chemical, in beryllium

workers, 77-88
interstitial
in asbestosis, 50
in tuberculopneumoconioses, 56

Pneumotachygram, 63

Pneumothorax
in berylliosis, 96
in pneumonitis in beryllium

workers, 84

Pottery industry, mixed dusts in, 121

Powders, calcined, 28, 32, 69

Prednisone, in berylliosis, 101

Pressure breathing, intermittent
positive, 63, 67
in anthracosilicosis, 111
in pneumonitis in beryllium

workers, 87

Prognosis of silicosis, 12

Prophylaxis, see Treatment and
prophylaxis
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Proteinosis, pulmonary alveolar,
differential diagnosis, 91, 98

Pulmonary conditions
carcinoma, and asbestosis, 52
function studies, 62, 68-69, 110
lymphatic obstruction, 43-44
8ee also specific conditions

Quartz, 2, 122

Rheumatoid arthritis, chest x-rays
in, b7
Roentgen diagnosis of pneumoconioses,
63-64
anthracosilicosis, 105-106, 110
asbestosis, 17-20
berylliosis, 90-91
diatomaceous earth pneumoconiosis,
29
pneumonitis in beryllium
workers, 81
silicosis, 5-8

Sarcoidosis, differential diagnosis of,
94, 98
Schaumann inclusion body, in
berylliosis, 93
Sclerosis of pulmonary vessels, in
diatomite dust pneumoconiosis, 61
Silica, asbestos mixed with, 20
Silicosis, 1-12
aluminum prophylaxis, 45, 70-72
and anthracosis, 56, 104
complications, 4, 44
diagnosis, 5~7
diffuse alveolar fibrosis in, 43
disability from, 8-11
distribution of silica, 43
etiology, 2
gross anatomy, 41
immunologic aspects, 44—456
inhibition of biologic effect of
silica, 4b
nodules in, 41-42
pathology of, 40-45
peripheral reactive zone, 41, 42
prognosis, 12
progression of, 43
pulmonary lymphatic obstruction,
4344
symptoms, 4
x-ray classification, 7
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Silicotuberculosis, 64
Skin, in berylliosis, 77
Soapstone, 122
Spirograms, 62
Steroid therapy
in berylliosis, 67, 68, 95, 99
in bronchospasm, 67
in pneumonitis in beryllium
workers, 88
Surgery in pneumoconioses, 66
Symptoms
of berylliosis, 77, 90
of pneumonitis in beryllium
workers, 77-81

Tale, 121
Testa
in berylliosis, 99
of pulmonary function, 82-63, 68-69
Tracheotomy, 64
Treatment and prophylaxis of
pneumoconioses, 62—-72
anthracosilicosis, 111-112
asbestosis, 23
berylliosis, 99-101
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diatomaceous earth pneumoconiosis,
33
pneumonitis in beryllium workers,
85-88
prophylaxis, 63-64, 126128
aluminum, 70-72
asbestosis, 22-23
silicosis, 45
Tridymite, 2, 3, 69
Tripoli, 28
Tripolite, 28
Tuberculoanthracosis, 56
Tuberculokaolinosis, §6
Tuberculopneumoconiosis, 56
Tuberculosilicosis, 56
Tuberculosis and pneumoconiozes,
63-64, 65
anthracosilicosis, 55, 108, 116
diatomite dust pneumoconiosis, 60
silicosis, 4, 44

Ventilatory function tests, 62-63,
68,110

Warts, asbestos, 21




570852677

.
N -
AN

)

!

Tty
Pl

R 19 7!
)19

3

R

o ot el e b cBth i nd 1o ot e 4 rean s

+ oty T
b 20

)
N
i

-




HOW TOFIND
SMALL GAS LEAKS

EASILY
One nmpie rugged tool will
detect all combusuble and

over 100 loxx gases.

—~ SAFELY
Ry Will not cause an expiosion
n any X
FAST

feaks as small as one ppm
{part per million)

The CGT-501 15 a newly developed gas detector Thur low cost
tool wiil save you time and money by quickly pnpomnting small
leaks. 1t has a lightweight easy to use patented dengn and 15
packaged 1n a rugged tool kit The CGT 13 available wwh
extension for hard to reach locanons and rechargeable batiery
The meter shows the degree of leakage and audible alarm can be
swiiched on or off
GUARANTEED

X CALL TOLL FREE 800-526-1008

amencan gas & chemicai co itd.
220 PEGASUS AVENUE

NORTHVALE NJ 07647 (201} 767-7300
| TELEX #135151

Circta 280 on Reacer Sernce Card

The Ultra Safe & Contractor’s
Glove Bag System*

® Asbestos Removal with Absoiute Controt
— Even By a Worker Operating Alone
o Lower Cast Per Linear Foot
— Than Standard Poty Glove Bags
s Adaptabie To Large Pipe. Verncal, Tees, etc.

DOW-1608

COMPACTORS

Tevel rANCATING refuSe M S50 onums
Colect and CTush refuse & the same
o

Part One: Four Princ:pies Of Fiiltraaon
Air Filtration Basics as Related
to Asbestos Abatement

By William C. Pittnan
Tri-Dim Filter Corp.
IDT Div.

104 Wagaraw Rd.
Hawthorne, NJ 07507

The purpose of this educational
seres 18 to inform the industnal
hygienist, consulting eng:-
neer and asbestos abatement
contractor about the theory and
practical uses of air filtration
as 1t relates to asbestos abate-
ment. Generally, most articles
wrnitten on asbestos abatement
discuss the use of vanous fii-
ters and machines to remove
asbestos particulates, but do not
address the basic theones and
principles i1nvolved in the
process Violations of these
theories whll surely cause asbes-
toe contamination.

Air Filtration Basics

Two basic definitions need to
be presented which are many
times interchanged incorrectly
by some industry personnel.
The first is air filtranion which
18 catching of contaminants in
the atmosphere The second 1s
air pollution control which 18
the collection of contaminants
at their source before they get
into the atmosphere These two
terms must be understood If
one 18 to discuss asbestos abate-
ment procedures in an wnteili-
gent manner.

In the asbestos abatement in-
dustry we are using air poilu-
tion control theory rather than
air filtration theory to abate in
the contam:nated area.

Principles of Filtration

Viscous Impingement

This principie of filtration
uses “inertia” to capture the
particies, Heavy particles, when
carmed 1n an air stream, tend
to move 1n a straight line even
though the sir 18 changing di-
rections when traveling through
the bed of filtering media.
Eventually the solid particles
touch one of the redia fibers
which 18 olled wath a sticky ad-
hesive and the dirt particle ad-
heres to the filter fiber.

This method of filtration 18
used for low or roughing effi-
cency air filters. The most pop-
ular filters under this type are
the polyester panel filters and
pads used as pre-filters in nega-
uve mr machines.

Stra:rung

This action occurs when a
particle 18 too large to pass
through the media fibers, an
action similar to a {ly stnking
an insect screen.

This method of ar filtration
18 used pnmanly for medium
and high efficiency filters, but
1t also occurs in some types of
low efficiency filters.

Exampies of this type of
filtration are found 1n most syn-
thetic fiber filters. This prina-
ple is used pnmanly in the sec-

ondary atage of filtration n
negative air machines, ie., the
pleated panel filter and the
multi-density internal wire nng
filter.

Most air filtration used 1n
respirators, vacuums and nega-
tive air machines uses these
two principles as thewr pnmary
or pre-filtration technique 1n
cleaning the contaminated air

Interception

This principle occurs when
air passes slowly through a
large amount of extremely fine
fibers. Even though the solid
particles do not follow the air
flow. (due to being lighter than
air), the chance for collision 1s
extremely high. This 15 due o
the a:ffuswonal effects. Very fine
particles are bombarded by ran-
dom motion of air molecules
and drniven to the filter fibers
acroas the general motion of the
airstream. A similar effect
takes place as a result of any
turbulence present in the gas
stream. These effects increase
with decreasing particle size.
When collision occurs, the dust
particlea adhere to the fibers
due to surface forces, grawvity
or by the “Brownian Move-
ment.” which 18 the buffeting
action of particles 1n the gas.

The interception principle of
arr filtration 1s very umportant
because most atmospheric paru-
cles are too small to be re-
moved exclusively by the
“Straining” method. or too
light to be removed by the
“Impingement” method.

(This principle 1s further
discussed 1n more deta:l under
“Active Forces in Filtration.”

Electrostatic

This method of air filtration
uses the electrical theory that
attraction between dust part:-
cles and collection plates occurs
when they are both charged
with opposite electnical charges.

Active Forces in Filtration

The necessity to use these
principles in harmony must be
mentioned: and the effects of
the principles in ultra-high
efficiencies. or H.E.P A. filters.
In HE.P.A. filtenng the opera-
tion does not result fundamen-
tally, as 18 generully thought,
from the “Screen” effect, be-
cause If this were so how can
one explain the fact that a pa-
per with one 1) micron pores
retains. with a certain degree
of efficiency, particles of 03
microna?

In pownt of fact, the air load-
ed with dust which armves on
a porous layer is to be divided
inte a multitude of gaseous
mucro-currents which travel be-

ween ine tbers ae surece -
ol tne materiar The part
which are drawn T Sv <ne

gaseous micro-currents ,
through many changes in 1.re
tion untl the moment at wnu
they are trapped. This prac
cally concerns all types of p
rous layers, including papers
point of fact. if we consider
paper 3/10mm thick. which
a standard thickness. a partic
of one (1) micron would
croes the layer, have to cross
distance of at least 300 fim
its diameter Dunng 1ts trav
through the porous layer. =t
particles are retained by the ¢
fect of three types of force
These forces are inertia. diff
sion and interception.

The forces of tnertia by whic
the incident particles come in:
contact with the fibers or obsw
cles placed on their route
whereas the carmer gas mol:
cules, naturally by-pass th
same obstacles: this retentio
mechanism chiefly concern
large particles, above one
micron and increases with th
speed of the particle.

The diffusion forces whic:
basicaily exert their action or
the sub-micronic particles
which behave in the same wa
as the molecules of gas. anc
are subject to the Browniar
laws of movement; the efficien
cy of this mechamsm 1s all tne
greater when the speed of the
particle is low

The interceprion forces resu.
from the mass and electr:
charge of the particles by whict
some of them are attracted b
the fibers of the filtenng media

Penetration

Before leaving the area of air
filter efficiencies. 1t 1s mpor-
tant to understand that the
most important factor in air
filtration 1s the amount of con
tamunants that get through the
air filter \penetration! since thi:
18 where the problem occurs Ir
other words, if a filter 13 90%
efficient at a given test methoa
and another filter s 80% at the
same test method. the 30% fil-
ter allows 10% of the test con-
taminanta to pass througr
where the 80% filter allows
20% of the same contaminant.
to pass through. In terms of the
air cleanliness on the down-
stream sde of both of the
filters. the 90% efficient filter
13 actually twice as efficent ar
the 80% filter

A more dramatic compansc’
13 between two filters, on
being 99% efficient, and tn:
other 99 97% efficient. at :k
same test method. In terms -
penetration, or relative cleanit
ness of the air on the down
stream side of both of these
filters, the 99 97% air filter 1
actually 30 times more efficien-
than the 39% efficient one The
99.99% efficient air filter .3
times more effective than the
99 97% downstream of th-
filter

Part twe in the seres. Marct.
1987 issue, will discuss te«:
methods in determining the rel
ative efficiency of various type:
of air filters.
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Protective Clothing

By L.B. Zierten
Kimberly-Clark Corp.

Asbestos removal 18 a hot topic today
As such. discusaion on the use and ne-
cesaity.of protective clothing in asbestos
abatement is in order.

OSHA Asbestos Standard 1910 1001
(dX3) requires that respirators and spe-
aial protective clothing be provided for
any employee whose occupational duties
expose him or her to awrborne concentra-
tions of asbestos fibers greater than the
published ceiling levels.

The 1mportance of respirators is tor
should be/ obvious to those who work 1n
asbestos aba Inhaled asb: fi-
bers can lodge in the lungs. causing
asbestosis, a lung disease that has been
linked to two different kinds of cancer.

Respirators allow workers to breathe

without 1nhaling asbestos fibers

The Importance of Protective
Garments. The use of disposable protec- ;|

tive garments 18 as umportant as the
use of respirators, but for more subtle
reasons. Microscopic asbestos fibers and
fibrils can !odge in the pores and hair
follicles of exposed skin
workersy will shower as they leave the
work area. However, this is not enough
to remove these small fibers Qutside
the work environment. fibers may dis-

Normally. !

lodge from the body and subsequently |

be inhaled by the worker or by those

with whom they come inw contact. Dis- |
posable garments keep asbestoa fibers |

off the body, prevennng subsequent or
secondary exposure by the worker and
others *

In Asbestos Removal

These are all questions that one should
ask when selecung a garment for asbes-
tos removal.

A Few Words About Heat Stress.
As mentioned before. the other common
danger associated with asbestos abate-
ment operations 13 heat stress, which
can cause a range of maladies from heat
fatigue to heat stroke. Many operations
are carmed out 1n hot. humid environ-
ments. A garment that does not
“breathe.” does not allow the passage
of air, only exacerbates the problem.

A more in-depth discussion of the ef-
fects and dangers of heat stress can be
found in the article. “Industmal Gar-

SIS RVEESA VLT
Industral
Seplemper {986, p 38

A el ted.

Hygilene News.

2Lress

Conclusion. In seiecung a disposacie
garment for asbestos removal, one muat
take into consideration not only the dan-
ger posed by the asbestos fibers, hut the
hazards of heat stress that accompany
these operations.

Three crucial factors to keep 1n mind
when choosing a garment are barrier
effectiveness, construction and breath-
ability Of pnmary importance 1is the
ability of the garment to keep the asbes-
tos fibers off workers' skin. However,
one should not underestimate the dan-
ger of heat stress, and seiect their gar-
ment accordingly to meet all these
needs.

For more information on asbestos re-
moval and protective garments, coatact
Dan Downey, Kimberly -Clark Corp.. 1400
Hoicomb Bridge Rd.. Rosweil, GA 30076
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Of course, full-containment disposable
garments can compound another health
probiem associated with asbestos remov- |
al. heat stress. [n typical abatement ;
operatons. the area is sealed off with
plastic sheeting, venulauon 18 turned off !
and water spraved on the asbestos o °
prevent fibers from becomung airborne.
These preparations result 1n a hot, hu- |
mid environment that can cause physi- |
cal disorders ranging from reiatively
harmless heat fatigue to sometimes fa-
tal heat stroke

The trick 18 %o find garments that pre- |
vent dangerous asbestos fibers from get-
ting on the skin. yet, at the same time,
allow the passage of air The latter fea-
ture 18 important because air evaporates
sweat on the surface of the skin, which
1o turn released heat from the body and
helps minmimize the dangers of heat
stress. P

Whentcamstodnptxablnpol ucts you can trust jor safe conta
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Selection a Garment. When choos-
\ng garments for ashestos removal, give
primary consideration to fabrc, construc-
tion and comfort. Will 1t prevent. fibers
from passing through and on

the worker's body?

While a fabric’'s ability to keep harmful
particles away from a worker's skin 1s
certainly important. one should alsc take
into consideration the construction of the |
garment. The contamination resulting
from a garment failure 1a rnp or tear) 18
far more serous than any differences
there may be between the leading dis-
posable fabrics. OSHA recognizes this
fact by incorporating in their regula-
tions procedures relating to ripped or
torn garments. Always ask yourself the
folloming: How durable are the seams?
Is the garment fitted? Ov, does it have
excess material that might catch on met-
al or other objects and rip open? Is it
roomy enough to allow workers to move
freely without tearing out the seams?
Are the garments sized consistently to
ensure that workers do not inadvertently
np open a coverall that's too small” -
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