THE MIDICAL BUILITIN

8. The purposes and acts invelved in inution of job applicants and
employees varles with the employer Involved. For information, see
Guiding Principles of Medical Examinations in Industry, an AMA
publiention; also Occupational Health Services for' Employees, n
pamphlet published by the Department of Health, Education and
Welfare, which is intended to be a gulde for state and local govern-
ment health programs,

10. 101 N.J. Law R, 406, 130 A. 0 (1025).
11. 962 Pa, 509, 68 A.2d 505 (1949).

12. 235 Mo.App. 594, 144 5.W.2d 850 (1840).
13. 209 5.C. 469, 40 5.E.2d 681 (1846).

14. 105 Cal. App. 591, 291 P, B48 (1630).

15. Section 54 of Prosser on Toris points out that a mere gratuitous prom-
ise to render service, without more, imposes no tort liability; but
three cases, Marsalis v, LaSalle, (La. App.) 94 So.2d 120 (1657);
Dudley v. Victor Lynn Lines, 48 N.J. Super. 457, 138 A.2d 63 (1858);
and Johnaon v, Souza, T1 N.J. Super. 240, 176 A.2d TH7 (1081), lay
down the rule that reliance by a plaintif on & defendant’s promiso
gives rise to lisbllity. Hypothetically, If & non-treating physician
were to make & promise concerning the discovery of an examinee’s
dizordens, would a cause of action arise from a failure to do so?

18, 273 F.2d 232 (1058).

17. This Inf; tion was obtnined from Dr. Frederc R, Stearns, medi-
cal director of Security Benefit Life Insurance Co,, untll his recent
retiremnent, and present medical director of Inland Life Insurance Co.
of America, and Mr. Warren G, Van der Voort of the Van der Voort
Assacintes of Chicngo.

18. 134 F. Supp. 554 (1855),

10. 183 Miss, 858, 184 Sn. 426 (1138).
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METHODS OF SURVEYING TOXIC EXPOSURE
IN OCCUPATIONAL ENVIRONMENT*

JAMES W, HAMMOND
Humble 0le & Refinlng Company

In inany cases Industrial operations muy be in a questionable health
hazard category, depending, of course, nn the level of the accupational
exposure. Improved plant contiol mny be costly and naturally mannge-
ment will want proof that it is needed, The tests which can be mude to
evaluate health hazords in the work place are the subject of this discus-
sion.-It is hoped that this discussion will be helpful In those situations
where the physician sees the employee-patient before the physician lins
firsthand knowledge of the Industrdal environment or plant operations.
He may need Information on materlals handled, atmospheric concentrn-
tions, skin contact while patient is on the job, and information on other
job-related conditions and exposures.

The Council on Occupational Health has in print & revision' of “The
Survey of the Occupational Environment” which was first published in

.1856. It ix one of your guides on good practice of medicine in industry,

and its contents serve as & bench mark for the subject matter of this
poper. It explains fiest the importance of getting informed on work arens
and second, how to do this. All interested in industrial medicine nny
profit by reviewing it b it di | I t-physiciin rels-
tionship, plant tours and the purpase of work area surveys and how to
recognize potentiul health hazards, It stresses the importance of expliin-
Ing the survey fAndings and interpretations by the physiciun in termns
untlerstoodl both by the management and employces. In other wards, the
need for clear cammunications in this ares is fully emphasized,

Where the plant hns no industrial hyglenist, such services are avail-
able through normal channels from the official depnrtments of industria}
health or hyglenc In many states and {n certain city and county health
depnrtments, Some ensvally Insurance eompanics, varlous resenrch organi-
zations and university departments of Industrinl medicine nnd hyglene
us well as many private laboratorles and consultants are nlso nvalluble
for these professional services,

* Presented at the 24th Annval AMA Congress o Ocenpational Health, Houstun,
Teans, DM, -
1-Nuw availuble.
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Heiuhs of proper Industrial hygiene field and laboratory tests are
always helpful and oftentimes necessary to differentiate occupational
diseases from others. In many industrial situations, the best action may
be to recommend that the plant avail Itself of expert professional survey
services. A good knowledge on the part of the physician aj to why the
plant survey is Important makes it easier to convince management to
nccept this cost. Survey tests might include quantitatively measuring
atmospheric chemical contaminants, the physical conditions and physi-
cal agents or any port of these, along with other measurements where
needed to recommend methods of control. Usually the physician may
also need blood, urine, or nlher body fluids analyses, depending on sub-
stances handled nod workroom conditions. Findings from this type of
study or survey serve for tlie basis of.a sound preventive occupational
disease program. It is obvious that the physician’s experience in the
Interpretation of the plant survey results and knowledge of control
measures being employed permit him to give specific pre-placement and
periodic examinations.

Where the raw materials or substances handled by the industrial em-
ployee or your patient are received in packages, these containers very
often are labeled as to their hazardous nature. Texts of cautionary labels
will likely explain the chief health danger and may give pertinent In-
formation in acute exposure cases to guide one on first nid measures.
From the text on ti well-written label, the type of test to have made to
evaluate occupational factors In the case will be brought'to mind.

To keep this discussion of (lie method of surveying exposure in occu-
pational environment within a reasonable length, all Interpretations and
conclusions of analytical data will be limited to reactions of “normal”
workers. The yardstick to be applied In evaluating exposures and plant
conditions Is the Threshold Limits Values reviewed and republished
annually by the American Conference of Governmental Industrial
llygleslsts. .

Without further discussion, It is generally recognized that there are

differences of opinion on the value of these bench marks or standards
and the fact that they are under constant study and are occasionally

MtTWODI Of SUIVSTHO IOXIC KXfOSUU IN OCCUPANONAI IHVUOHMINI

changed would Justify reservation on their full acceptance. However, hi
their defense are many years of industrial application with few cases of
occupational diseases developing under exposure conditions where these
standards have governed. Also, they are practical levels which can be
attained by ventilation and operation measures. 1

The methods to be used In an industrial hygiene survey of a plant will
depend on the materials under study. For example, in exposures to min-
eral dust such ns sllicn, asbestos nnd talc, the sample Is collected In the
breathing zone of workmen with a standard Impinger, The dust particles
are counted by light field technique. This method has been standardized
and is recognized by mflny state workmen's compensation boards. The
resulting count is compared to the number set by A.C.G.I.H. The TLV
Is based on clinical findings In personnel who had prolonged occupational
exposure to dust concentrations of known levels and definite chemical
composition. We are dependent here on the air sampling equipment and
the counting technique for our plant appraisal. There are no usual bio-
chemical laboratory testj to evaluate dust exposure sooner than the ap-
pearance of X-ray markings of dust deposit In the chest or the discharge
‘of asbestos bodies In case of ashestos exposure, Pneumonosls-causing
mineral dusts are characterized generally by their physical and chemical
inertness.

In many cases of industrial exposure to substances, it is both accurate
and feasible to use the employee or patient’s excretion or body fluids as
well as the plant survey results to measure occupational exposure levels.
In these situations, the workman may serve as an integrated sampler.
Data thus obtained have some advantages over air testj in that they
Indicate averaged past exposures for days or even weeks; and they reflect
body intake by any or all routes of entry; Inhalation, skin absorption and
swallowing. These substances Include lienzol or benzene (using sulfate
rntlo or phenol content), methanol or methyl nlailtol and many intirgunic
elements. Some specific heavy metals are good examples of substances
that may be checked by this approach.

The methods of measuring toxic exposure in air for LEAD compounds
are well established.
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Urinalysis for lead is specific and blood analysls Is speciBc being di-
rectly related to the level of exposure,
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CHART I

Porphyrin is helpful but not specific for lead exposure and also stippled
cell count is helpful but not specific. Thelr advantage Is that these tests
are quickly and caslly made.

Interpretation of urinary values in light of specific gravity is helpful.
One milligram per liter of lead is upward limit for excretlon from chronle
Industiial type of exposure. Cadmium excretion limits are lower; whereas
mercury, arsenic, fluoside and selenium are 1 in higher
trations than lead, following severe occupationnl exposures.

To lllustrate the relationship between field conditions and urinary lead

values in a major plant paint department over an 8-year period, we have

" it shown graphically in Chart Ii, The exposure which was brought into
control has since been kept there.
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PAINTERS SHOWING SIGNIFICANT URINARY LEAD VALUES

Baytown Refinery Paint Depariment
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Air snmples for lead are still necessary and toduy these may he col-
lected in the workroom and analyzed in the field by madern kits which
are rendily uvailuble, The dithizone colorimetsic methoed §s commonly
used In these and the laboratory lead tests as well, :

MERCURY In most forms or compounds Is ensily mensured by n
Mercury Vapor Detector. It measures the alr concentration of mercury
vapors by ultra violet light absorptlon. Direct reading colorimetric tubes
nre avalluble in the last few years. Stable or nonvolatile mercury dust
must be mensured by the collection an paper filter in an hnpinger tube
or other collector of particulate matters,

Urinalysis for mercury Is specific and blood analysis is specific, show-
ing & quantitative relationship to occupationa! exposure.
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Mercury Is more readlly excreted by the kidneys than lead; therefore,
the ratio of excreted mercury to absorbed mercury {s higher than in the
caso of lead.

Dithizane colorimetsic and electroprecipitation are both commonly
used laboratory methuds for mercury determination.

For CADMIUM evaluation the urinalysis is specific and the dithizone

thod 15 g Iy used. B the Industrial usage of cadmium has
been limited, there are not much data to permit correlation of cadmium
in the environment to urinary values.

NICKEL — only nickel carbonyl Is considered where urinalysis Is spe-
cific. Also the analysls of hair for nickel deposit or accumulation is
specific.

The test Is generally made colnrimetrically with potassium dithiexalnte
reagent. It is a sensitive methad which is needed for nickel because low
amounts are significant,

To evaluate solid ARSENIC compounds the urinalysis for arsenlc Is
specific and the analyses of hair and Angemails are specific. Arsenic may
be found in the halr for several months after exposure has ceased.

ARSENIC GONCENTRATION
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Chart HT shows the laboratory results on hair and nuils from u patient
who was recelving amsenic from some unidentified source over & 8-yenr
period,

The Guizelt method Is both accurate and sensitive for all types of
arsenic samples when prepared properly.

ARSINE is a highly toxic gas released from acld reaction on metals
containing nrsenic in trace to large quantities.

Urinalysis for arsenic is specific for evalunting arsine exposure and
also analyses of hnlr and Angemalls are specific for arsenic which readily
sccumulates whers anine exposure Is experienced.

Normal, significant and dangerous ranges: Any detectable arsenic in
urine, hair, and fingernnils following expasure to ursine signifies danger.
Suggested Hmit Is 0.5 mgm. arsenic per Hter In urine, > 0.4 mgm. arsenic
per liter suggested for Lewisite expasure,

Data on intake and excretion of MANGANESE are not so well estub-
lished as the metals previously discussed,

Urinalysis for manganese Is specific but only positive while exposure
Is continuing. Blood analysis is specific and shows mangunese longer thun
urine does after expasure ceases.

‘The colorimetric method with strong oxidizing reagent Is generally
usetl,

SELENIUM is a highly toxie inctol hut seldom found in the industriul
environment,

Urinalysis for selenlum Is specific and the method of cholce is the
calarimetric ane with hydroxylamine reagent.

Occupational exposure to nany ather substances hesides metals con
hc 1 . ‘! by ‘he i, 1 1, It s 11

Awong the nonmetallic chemicals of Impartunce to Industriul medicine
are FLUORINE compounds.

Urinnlysis for Auoride Is specific and the thoriim nitrate titratinn
methed Is accurate in the hunds of o good anulyst.

CARBON MONOXIDE s relensedd in some level whenever fuel is
burned under Industeinl conditions, 1t may be meusured In the alr by
available detector kits which give the results an the spot.

anr
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Dokl unalysis for carhon monoxide with hemoglahin s positive and
ti Py ic acld and reagent of

refiects recent pational exp Pyr
sodium hyposulfite, saponine with sodi late may be employed as
reagent, i

BENZENE or benzol may be checked In the air by detector kit re-
agents that arc readily availabl Alsa urinalysls for Inorganic sulfates
rutiv to totul sulfnte Is specific within four hours after exposure ceases.
Spect hould be collected near the end of work period but before
the expiration period has passed. This test must be made soon after the

specimen 15 obtained.

The phenol urinary test is also commonly used today and Is an accu-
rate method, having the advantage over the sulfate test in that it is
possible to keep the sample for a longer period before analyzing it.

Among other common industrial substences which may be mensured
either by alr sampling or by urinalysis are the followlng list:

Trichloreethylene Xylidine

Curhon disulfide Anlline
Dinltro-o-cresol Toluene

Phenol Organic Anline
Bromine Naphthalene
Methyl Alcohol Organlc Insecticides
Vanadium Beryllium

Pliysical agents such us nnise, radintlon, etc., are rend or recorded
divectly by portable Instnunentation.

, Conclusten

The measurement or evaluation of exposure to chemicul and physical
ugents which are patentlul health hazards has heen discussed bricfly. It

is necessary to explain that by confining this di Jon to the quantita-
tive ement o # levels, there has been no room to describe

n full industrial hyglene Investigative procedure or plint survey. Thnt
would have encompassed a much longer di jon of the detection,
megaurement, evaluntion and engineering contral of the environmental

agent.
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With all dite respect ta the methods I
ereln deseribed, without which
there could not have been established the major number nf“:x[::m‘v:rv

" criterln, it is the correlation of quantitative human exposure dnta with

:ob'served clinical effects in humans which In tum detennines the nevil

fo ‘::S:ﬁ]ﬂng co'nh'ol. Th;t l; the proving ground of exposure criterli
e proving ground of our enviraninental h

yglene program. The

ghy;ﬂclnn In his elinle determines if it is efective ind udequnlir nnd ﬂ::

eslgn engineer may work within closer economic Jimit with assurance

Instruments or alr sampling devices are:

1. Impinger for mineral dust
, soluble organic vapors o a
organic oxides, salts, and aerosols or mists. o o e,

»

3 ‘Cnmhusllhle gas Indicator for combustible gases. It Is relutively
Itive and 1 ’

1
we,

@

Gas indicators for H,8, CO, Hg, ete.

. as detector with reagent tu 1 or T common uslr
gent
4. G 1 ith tubes for 50 ,"m“ mmon industeinl

5. Test paper methods for
il or direct reading Indicators of several gases

6. Filtering dev!
lﬂboraloiy, ce for collecting snmples thut nre checked i the

7. Electric preclpllnlion for collectlng of pﬂl“tlE! of 5“'“]7'(’5 to he
tested in the Tnbor ll(ll).
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8. Absorbing devices {bubblers, silica gel, and charcoal) for gases and

nerosols snmples.

9. Grab le devi (e ted fask or vessel) for gases and
vapor for leboratory analysls.
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SCIENTIFIC EXHIBIT
AMERICAN MEDICAL ASSOCIATION, ANNUAL MEETING*
SAN FRANCISCO, JUNE 2i-25, 1954

Acute Upper Respiratory llinesses in Industrial and
. Military Populations—Epidemiclogy, Eticlogy
and Prevention

Nsil K. Weaver, M.D.} and Wiklam J. Mogabgab, M.D.{

Industeisl workers of & farge petrochemical plant snd military recruits at
2 farge southem air force bsse were studied with respect to scute uppser respi-
ratory illnesses over the fiveyesr period, 1958-1963, The impostance of
these illncsses as & cause' of indum-iJxl teeism is d nated b hiy
frequency rates and days absent from work experienced by the plojee group,
a stable ropuluiun of 5,000, average age 43. Similucly, the impact of acute up-
per sespinalory diseases at the military base is shown by monthly sttack rates
(brsed on out-patient dispensary visits and hospital admissi ) in the recquits,
8 hbile population, aversge age 20. Eﬁoloifc agents of respiratory disease
which were active in the pcg:{ﬁom were identified by virus isolations and
serologic responses, and by risl cultures for beta hemolytic streptococed.
Although 2 hrg:tnumber of potential etiologic agents were implicated, the find-
ings indicate 8 high percentage of illnesses were due to relutively fow
viruses, There way signifiant vanance in distribution of specific viruses in
the two populstions, From the etinlogic studies, there is reason to believe that
multivalent vaccines can be developed to provide protection sgainst a number of

Jrespinatory illnesses. Influenza vaccine reduced illness and absentecism rates

during two episodes of Asien influenza in the industeial population, and ap-
parently prevented outbreaks of the disease In the military subjects. Advanced
vactines, which incorporated & common cold virus and additions! tespirato

disease agents, were demonstrated to significantly reduce illness rates in bor?:
populations over a trisl petiod of fout years.

* Homoruhls Mentlon—Bection en Provantive Medisiny.

t Medlual Dirvotor, Batos Rouge Rafisery, Humble Ol & Rafinley Company and_Asso.
slate Professor of Olintesl Medizlne and Pr Meditine (I Medl ), Tulane
University Bchosl of Medlalng, Hew Orleans, Leuiriann,

3 Protasear of Medielne and Diceslor, Bealisw of Infsctiaws Dissasé, Dapattment of
Tulawe Usl ¥ Behool of dicine, New Orleans, Luulsfane.
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