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. PREFACE

The goal of the National Institute for Qccupational
Safety and Health (NIOSH) is to protect the health.
end cafety ¢f workirg men and woman., Within the
context of this program are MIQSH efforts that are
directed toward the identification of those diseasa
conditions that are causally related to occupation,
as necessary prerequisite to their prevention.

This gquide is presented primarily as an aid to

State agencies and others concerned with occupational
disease compensaticn. The Guide presents cne method
for assembling and evaluating evidence that may be
relevant in determining the work-relatadness of a
disease in an individual. Information on five
disease-producing agents is presented to illustrate
the decision-making crocess. It should be noted
that such information may not be complete and does
not necessarily reflect the most recent data
regarding health standards and epidemiologic
studies.

NIOSH will welcome suggestions for improvement of
the Guide based upon experience with its use.
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ABSTRACT

This Guide discusses various factdrs associated with establishing
the relationship between disease and occupation. Prepared as

an zid to State agencies, physicians, and others concerned with
workers' compensation for occupatioral disease, the publication
describes 2 method for collecting, organizing, znd appraicing
medical, occupational, and other evidence with the aim of
detarmining the probable work-relatedness of a given disease.
[1lustrative material on five disease-producing agents is included.
The Guide also contains a list of occupations with potential
exposure to selected agents, and other information that may be
usetul to those with decision-making responsibility in cases of
occupational disease.
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ASBESTOS

Introduction

-

Asbesfos is a mineral fiter, and is the rame given to about thirty silicate
compounds. Of these, only the following -5 are of significance in industry:

Chrysotile (white asbestos) Crocidolite (blue asbestos)
Amosite Anthophyllite
Tremolite

_Chrysot1le accounts for about 87 percent of all the asbestos used in this
country. . .

Asbestos .is widespread in the environhent because of its extensive use in
industry and the homa. Qver 3,000 products contain asbestos.

Because of thic wide usage, it may be difficult at times to determine if a
disease arising Trom asbestos is occupational in origin. For example, the
air of some relatively new apartment buildings has been found to.contain
more asbestos fibers than the maximum recommendecd levels in industry. The
source of the fibers in the apartment buildings is the insulating materials
used in the ventilating system.

Exposure to asbestos can produce a lung fibrosis called asbestosis. The
onset of asbestosis is usually gradual, developirgy over a period of 10 to

30 years of exposure to significant concentraticns of asbestos. Qccasionally,
from very massjve exposures, it may develop mare cuickly. ‘

Ashestos is also a czncer producing agent (tronchzgenic carcinoma, meso-
thelioma) and can czuse certain specific skin diseases (asbestotic subcutaneaus
granulomatosis and asbestotic cutaneous verruc 2). Heavy exposure to dust
containing asbestos can cause skin irritation. Esidemiclogic studies
(experience with groups of peopie) and aninai studies have shown that increzsed
exposure to any of the types of asbestos increzses the risk of lung cancer
(bronchial carcinoma). This carcinoma appears to be related to the degree

of exposure to asbestos, the type of asbestcs and cigarette smoking. v is
21so significant that cigarette smoking in men znd women greatly increaase

the risk of lunk cancer in those who are expesed 0 asbastos. Smoking

is a factor that shouic be considered when dstermining whether lung cencer

is caused, wholly or in part, by an occupational exposure to asbesztos.

Mesothelioma; a rare melignant tumor of the mambrene which lines the

chest cavity and the ztgominal cavity, is occurrirg with

increasino frecuency in workers with exposure to &sbestos. The development
this tumor zpperently is not related to the zmzunt of asbestos inhaled

ard i« s feund in perscns not having asbesztosis. Levels of exposure which

are within accepted stendards for protection &gainst asbestosis, may not
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protect against mescthelicma.

An increased incidence of malignancy of the stomach and colon has been
reportad among insulation workers using asbestos.

Occunations with Potential Exposure to Asbestos

Acoustical Product Makers
Accustical Product Installers
Air filter makers
Asbestos-cement products makers
Astestos-cemant products users
Asbestos-coatings makers
Asbestos-coatings users
Asbtestos-grout makers
Asbestos-grout users .
Astestos-millboard makers
Asbestos-millboard users
Asbestas-mortar makers
Asbesteos-mortar users
Asbestos millers

Asbestos miners
Asbestos-paper makers
Asbestos-paper users
Asbestos-plaster makers
Asbestos-plaster users
Asbestos sprayers

Asbestas workers

Asphait mixers

Automobile repair garage workers
8rake 1ininmg makers

Cuilding demolition warkers
Carders (asbestos)

Caulking compound makers
Caulking ccompound users
Clutch facing makers
Cobbers (asbestos)
Consiruction workers

Medical Evaluation

(Also, See Decisicn-Making Process)

In addition to the usual medical history, the following should be considsred:

1.
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‘Crushers (Asbestos)

Fiberizers (Asbestos)
Fireproofers

Firemen

Furnace filter makers

Gasket makers

Heal resistant clothing makers
Insulation workers

Inert filter media workers

Ironing board cover meakers
Laboratory hood installers
Laggers

Paint makers

Pipe insulators

Plastics makers

Pump packing makers
Roofers

Roofing materials makers.
Rubber compounders

Shingle makers

Ship builders

Ship demoliticn workers
Spinners (Asbestas)

Talc miners

Talec workers

Textile flamerroofers-
Textile workers
Undercoaters
Vinyl-asbestos tile makers
Vinyl-zsbestos tile installers
Weavers (asbestos)

v history of diseases of the hesrt or lung or atnormal tissue
owzh shculd be carefully evaiuated to gaiarmina the relationship
w.22n the previcus disease and the

claimznt's present conditicn.

!



P

2. A respiratory ouastwonna1re a sample of which is she in
Appendix, can De usert ful in eva]uat1ng the extent and  .Crtance
of respiratory SyungﬂS such as:

breathlessness

phlegm (sputum) production

chest pain

-cough

wheezing

. Asbestosis

Shortness of breath upon exertion is-usually the first sympotom,
Trequently accompanied by a dry cough. This symptom develops after several
years of progressive pulmorary fibrosis. As asbestosis progresses, the
following signs and symptcms are observed:
- cough with productiaon of sputum
- anorexia (loss of appetite)
~ secondary respiratory infections that are difficult to control
- rapid’breathing
- repetitive end-inspiratcry crackles (crackling sounds hezrd

in the lower part of ths lungs through stethoscoae whan employee
-completes each of a series of inhaled breaths)

- orthopnea (breathing di<ficulty in a recumbent position)

- cyanosis (change in skin color to bluish, grayish, slatelike cr
dark purple)

- decrease of chest expansion o

- digital clubbing (rouncing of the ends, and swelling of (he
fingers and/or toes)

- sequelae (other resul<zr~: diseases) including cor pulmonale
(right heart faiiure), -ronch ogznic carcinorz (lung cancer),
stomach or intestinal czncer, or pleural carcincma (cancer of th
membrane lining the chezt)

le

Fibrdsis results in a1veolo caoi tery block (impeired ability of the lungs to

transfer oxygen into the blocd) Tris impairment is oftan more savara than
indicated by chest x-rays.
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Mesothelioma
In cases of mesothelioma, the rare malignancy noted above, there may be
2 long latent period, as much as 40 years, between initizl exposure to
asbestos and the development of the tumor,
Mesothelicma of the peritoneum (membrane surrounding the abdeminal organs)
is usually accompanied by abdominal sweiling and pain that is not concen-
trated in a particular area. Signs and symptoms of this type of tumor (which
may be associated with asbestos exposure) include: .

- weight loss

- obstruction of the bowel

- excessive accumulation of fluid in the abdominal cavity (ascites)
is almost always present

This malignant tumor of the peritcneum may spread ta the chest cavity.

With mesnthelioma of the pleura, complaints include chest pain and
breathlessness. Signs and symptoms of p?eqna} mesc¢theliom: include:

- p]eur§1 effusioh (accumulation of fluid in the space arocund the
lungs

- the tumor may grow outward through the chest wall in the form of a
lump beneath the skin (subcutaneous lump)

- the tumor may spread to involve bone, lymph glands (nodes)
mediastinum (area between the right and left lungs), and pericardium
(t9e sac enclosing the heart). As a result, the supraclavicular nodes
may become enlarged, ribs may develop tumors, and obstruction of the
superior vena cava {major vein crazining the upper portion of the body)
may occur. .

- {n addition, pericardial effusicn (fluid in the heart cavity) may occur,
causing tamponade.

Laboratory
(See Decision-Making Process)
Additional tests which will assist in arriving at a correct diacnesis are:

Chest X-rays

Findings should bte classified according to the ILO/UC 1971 Classificeticn of
the Raciographs of the Pneumoconiocses. (Appencix B8)

Findings for asbestosis vary, but the usual picturd shows a density in toth

luncs, with the lower cne-third of the lungs inveolved. In the a27ifectad area
thare is a "ground glass" appearance. ;
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As asbestosis progresses, more and more of the lung is
involved, except the apices (tips of the lungs). The
X-rays will shcw gracdual obscuring of the terder between
the lungs and the dizphragm. It may show snedows from the
presence of ncdules. -

X-ray findings usually will show the following as the asbestosis progresses:

- reduced radiographic volume

- formation of cysts combined with increased size of the heart, dilation
~ (enlargement) of the proximal pulmonary arteries (arteries which lead
from the heart to the lungs)

.Lunc Function Tests

Reduced lung capacities and other lung changes do not differ from those
resulting from other forms of lung fibrosis, both occupational and nonoccupa-
tional. Therefore, the results of lung function tests alone or chest X-ray
Tindings at.on2 dec not lear t2 diacncsis of ashestosic  Asbestos heodies in
lympk nodes indicate exposure, but no% neceszsarily asbestasis.
- Asbestosis czuses a reduction in the vital capacity (VC) of the lungs
and a reduction im total lung capacity (TLC). These capacities are
further reduced as the disease progresses.

- The residua]l voiume (RV)of the Tungs will be normal or slightly
increased.

- The lungs' diffusing capacity for carbon monoxide (D) will be
reduced.

Cther lung functicn test results which are found in asbestcsis inc?ude;
- Increzsed minute ventilation {amount of air treathed in one minute)
- Reduced oxygapation of the arterial blood (arterial nysoxemia)
--Increzsed static transpulmonary pressures

- Decrezsed lung compliance

An exercise test will result in an increased ameunt of air reguired during
pnysicai effort, cacreasad oxygen in the blood, lezding to cyanosis.

Sputum Txeminaticon

Lshesiss fitzrs cr bodiss may be found in the sputum. These indicate asbsstos
expesy~z, Sut not necsssarily asbestesis. ‘hare cancer ceils are presant

in the spuium, anc.chest X-ray findings are normzl, Sreachoscepy may be
recesszry 16 contirm and locate the lung turor.
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Skin Tests--The following tests should be performed hy the chysician

: to
exclude possible infactious diseases:
1. PPD (tuberculin test) 3. histoplasmin
2. blastomycin ) 4, coccidicidin
Eoidemioloqical Oata
.Various epidem? ologwc studiss have demonst*ated the relaticachina batyeen
1sbestos and lung diseaese, inciuding mescthelioma, {n suod Iradz: and ccocusa-
sions 2s mining, insulation installaticn, *extiles, szint, 2Tecirical
incustries, and many other cccupations as a resuli of the widzspread use of

this substanca.

The available informaiion indicates evidence of & cse—r=spens= relat
for asbestds exmosure 3nd tne risk of asbestosis aad/or Eronchegenic
carcinoma. However, much of this information is soidam 1otcc1ca' in nature

and there js little correlaticon Cetween ep1d°m1nlcﬁ’c data end envirecamental
ex-osure data, For this rsasen and otﬁcrs, 1f1ud1nq the leng Tatant pariod

for the development &7 cafc'ncwas, it is difficuls to daveicp 3 specific
dcse-response relztisnsnip. Tnis sneutd be tiken into corsidzratiang when
referring to the Tollcwing material:

1

Enterline has reportsn zn sxcosure-resgonse relat1onsh10 hetwaen asbestos
exposura (2valuated 23 millisns of particles per cubic foat yaars) aﬁd the

risk of wa}ignant and normalignant respiratery disease. Entariine's data
indicates that the risk of respiratory cancer increzsad frem 166.7 xstgndardized
mortality ratio) at minimum exposure to 555.6 at cumulativa exposures exceading
750 millicn particies per cubic foot years. Cnterline's data is summarized

in a table by NIOSHZ.

Murphy3 recortad that eshbestnsis was 11 times more ccmmon among nipe coverers
in new ship cénstruction than in a control agrcup. The first asbestosis was
found aftar 13 years of axoo:zure to 2n estimated cumuiztive dcse o7 z2beut

50 millicn particles oner cubic fool years. After <0 years, asbestosis pre-
valence was 38%. Murphy recertad no asbesteosis Tor men exp cs=d 1o €C mpogf :
years but 20% asbestosis in man exposed ta 73-100 maoc( vears, Hurphv
rssoris atmespheric Zust concantrations ra”cnd from 0.2-10.0 monc? decending
on the different oderaticons svaluated. Asbestasis was considered present

i the workar had et least three of the following: vascular rales in tvo ar
more sites, clubbing of ihe fingers, vital capacity of less than 30%
credictad, rcentgencerazhy consisient with medarately advancad c- 2dvancad

asbestasis, shortnzss of Srezth on climbing cne flight of stairs.

The Pennsvlvania Degariment of Hnalth4 reccerted 2 study of 2sbestos dust
cancentrzticns in two plants lone studies from 1230-1387 2ad tne ciher from
1658-1988), B4 cas25 o7 eshastesis were reportad. In the Two plants, the
study indicatas thet tha zir concentrations of particulates were genzrally
lzss than five mpgef end in many cases less than two mppcf.,

Eoidemiological evidanza is also available relatling the cevelcpment of
mesothelioma with exgpesure o &sbestos. Selikof?s,S resorted 14 dezths

3LaS
1
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from mesothelioma in 532 abestos insulation workers from 1943-1968. Nag
deaths from mesothelioma would be expected from the same number of
individuals in the general population.

Evidence of Exposure '

Historically, there have been two air sampling and analysis methods to
determine the quantity of asbastos in the workplace environment. The
earlier light field impinger count method 2llowed only a measure of the
-overall dust level in the air rather than focusing on the zmount of 2sbes*as
fibers in the air. The current fiber count method. satisfacteorily determines
the ‘amount of asbestos fibers in the air. It is performed by coTTec;1ng
airborne materials on a membrane filter and then counting the fibers using
asphise contrast microscope at a 400 to 450 times magnification ratio (400X%-
450X

Asbestos fibers occur in varying lengths and diameters. As of the publica-
tion of the guide, the Occupatioral Safety and Health Act (0SHA) establishes
maximum allowable limits for asbestos fibers greater than five micrometers
(um) in length. OSHA limits such asbestos fibers to no more than five
fibers per cubic centimeter of air (based on an eight hour time-weighted
average exposure). .

OSHA further requires that no workers be exposed to more than 10 asbestos
fibers (greater than five um in length) during any one 15 minute period of
time.

For samples collected by the field impinger count method, results may be
compared to the pre-1970 jimit (TLV) of five million particles par cubic
foot of air. '

Occupational exposure to asbestcs fibers five um in length or greater, &t
quantities averaging more than five fibers per cubic centimeter of 2ir or
frequent exposures to mcre than 10 such fibers during 2 15-minute periad
of time is evidsnce of & pessible causal relationship between cisease ang
occupation.

Toxicological

(See References 1-6, Appendix A)
Conclusion

nos s of occupztional asbestosis is based on meating tha following

0' ln

1. Confirmed history of occupational exposure tTo asbestcs.
2. X-ray Tincing;s compatible with those indicating asts
to ILO/UC 1871 "Classification of Radiogragns of tn

bzsiosis eccording
g2 rrzumoconicses.”

3. Pulrgnary impeirment, partwcularly a decreasz in lung 2iF7
i

usin
capacity and &n increase in alveolar-:zrtariel oxygan civverenc

ll) l()

29



as demonstrated by lung function tests.

The diagnosis ¢f occupational mescthelioma is based on m2eting the following
criteria: -

1. Confirmed history of occupational exposure to asbestos.

2. Pathological evidence of mesothelioma.
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C. SAMPLE RESPIRATONY QUESTICINAIRE

Use the actual wording-of each question. Put X in the

appropriate space after each question. When in doubc,

record '"NO." ) | '

PREAMBLE: I am going to ask you some questions mainly
o abéut your chest. I should like you to

« answar 'YES' or 'NO' whenever possible.

YES NO /A

1. Do you usually cougn first_thing in the
morning or on getting up?
(Count 2 cough with first smoke or cn
first going out of doors. Exclude :
throat clearing or a single cough.)

2. Do ycu cough like this on most days for

as m:=ch as three wmonths each year?

3. Do vou cough st work?

4, Do vcu usually bring up some phlegm {rom
your chest first thing iz the mornisdz
or on getring up?

- (Counf phiegm with the first smoke or

on -first geing out of docrs. ZIxclude

phlezm from the nose. Count swallowed
phla2em.)

91
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10.

an—_—

Do you bring up.phlegm like this on amost
days for as ;uch as three months each
year?

In the past three yezrs, have you'had

a pariod of (increased) cough and
shlegm lasting 3 weeks or more?

Have ;Ou had more than one such period?

Does your chest ever feel-tight or your

- breathing become diffi-ult?

De yeu ze: chis apart from zoids?

(If YES: specify...(Interviewer to code)
(a) With Exercise

() At Work

(c¢) Any Other Time

If dicabled from walking by skeletal ot
other physical disability put 'X' here.
Are ou troubled by shortness of breath,
when hurrying on. the levels or wal?ing up
&2 slight.hill?

(If '"NO' ormit questions il and 12)

Do you get short of breath walking with
other pecple of your own age on level

ground?

(12 '"NO' omit quescion 12)
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18,

7.

by

e

i
o vog have T $T9p Ior brearth vhea wzlking

AT YILT v\ pate on ldvael ground?

I you wsuzlly have a smily zose or

zzr33Th 2T TH2 batk of Four mose in the

==rex? —
T vog dbaca this in tha simmex?

IT =07 T2 >oth questions 13 zhd 14,
g0 wo ga2szica 16)

p vzu hxe= This on most <ays for as zudh

&S Thres nonThs aa_hy'“"’

Tr=Znmp zoa -=sr 3 years have you had auy
che=z Z30mees which bhas kept you off work

cxr Form To— usnal aztivities for as much

84 v D=inz op —ore phlegm than usual
3 ozny ©f these iiizeszsas? o
gere 7oa Tef more than one illpess with
“ilegon Jd%e zds Zn the last 3 yeurs? o

e et a2 2oL
FUONE NV VIR Z2.20:

{CAve wylevans 4242fls zfter ezch positive zaswer.).
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-—t

f/‘
ragkin

do fodery oF coerazion a2ffecting your

g3



23.

24.

25.

26.

27,

28'

29.

31.

Bronchitis?

Pnevzonia?

Pleurisy?

Pulmenary Tuberculosis?

Bronchial Asthma?

Eczema?

—

Permatitis?

Pneumcconicsis?

Byssinosis?

Other chest troubles?

Have you ever smoked?

(Racord '%0! if subject has never smoked
2s much ag cne cigarette a day, or L oz.
tohacco a =—onth, for as long as one year)

94



32. Age vhen stopped years. Was this
in the last zonth?
If 'YES' to 31 and 32, £ill in figures

below:

AMOUNT SMOKED

- NOW

BEFCRE
STOPPING

Cigarectes/day - . L
(Average igcluding ueekends)

0z. tobacco/week (handrolled)

Cigars/week (large)

Cigars/week (small)

QCCUPATION (lst Interview-Only)

(Record on-lines the-years-in which subject has worked in
these industries, e.g., 1960-1963)

33. Bave you ever worked in a dusty

job?

34, 1In a cozl zine -

33, In any other zine?

36, In a guarry?

37. In a ifoundry?

38. In a pottezy?

39. 1In a cotton, flax or hemp mill?

(0. With esbestos?

D ———
B —
B ——

any of



4l. In any other dusty job?

If "YES', specify

42. Have you been exposed regularly to

r
irricacing gas or chemical fumes?

If 'YES', give details of nature and

duration

OCCUPATION (Follow-Up only)

43, What is your present job?

44, How long have you been deing 1it?

45. VWhat was your previcus job in the factory?

Taken with minor changes from Operating and Medical Codes of
Przctice for Safe Working with Tculene Diisocvanate, Health
tdvisory Commictcee, British Rubber Manufacturers' Association
Led. ’




