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My name 1s Dr. Fhilip J. Landrigan. I ab a physician, a specialist
in occupational medicine, and Director of the Division of Surveillance,
Hazard Evaluations and Field $tudies of the Natiomal Institute for
Occupational Safety and Health (NIOSE). NIOSH is respansible for
conducting research, developing recommended occupational safery and
health standards, providing techmical assistance to employees and
employers, and cenducting training and education programs. NIOSH has
similar responsibilities to protect the health of minars under the Mine
Safety and Health Act of 1977. I am pleased to have been invited to
discuss some of the occupatibnal hazards which confront workers employed
in the jewelry industry.

As you know, southern New England has an enotmous concentration of
the jewelry manufacturing industry. According to NIOSH files, which are
based on the Dun and Bradstreet Market Identifier File, Rhode Island
alone has some 815 jewelry manufacturing establishments which employ
over 31,000 workers. The costume jewelry industry is especially heavily
represented, and nearly half (13,437 of 30,819) of the coszume jevalry
workers in the nation are employed 1ﬁ Rhode Island.

The jewelry industry in New England is an industry of small shops.
0f the 815 jewelry manufacturing establlshmantsliﬁ Rhode Island, 324
(40%) have fewer than 10 employees and another 411 (50%) have between 10
and 100 workers. Only 60 of the plants in ghe gtata have from 100 to
500 employees and only 10 employ more than 500 workers. That
information has important implications for the health of workers 1n the

jewelry industry. It has been shown repeatedly in NIOSH studies, and in
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those ¢f other inveéstigators, that workers 1n'small plants are often at
greater risk of toxic occupational exposure and are at greater risk of
suffering occupationally-relsted illoess and injury then are workers in
larger planfs. They are certainly less 1ikely to be under adequate
medical surveillsuce.

Workers in the jewelry industry uay be exposad to a wide variety of
toxic substances, inciuding organic solvents, setal fumes, acid mista,
and asbestes. Jewelry workers may, in addition, be haavily exposed to
noise and may be at high risk of physical injury, ineluding amputation,
as the result of working with improperly guarded machime tools and power
presses. I would like to characterize the hazards faced by.jewelry
workers by describing in some detail the health effects of several
substances used in the industry.

The solvent 1,1,l-trichloroethane (also” known asfnathyl chloroform)
has come intc increasing use i Tecent years as a degreasing or metal
cleaning agent in the jewelry irndustry. Piacen of jewelry to be cleaned
are dipped intoc open tanks of this solvent or are suspended in.
containers of trichloroethane vapor.’ T?ichluroe:hané is ‘a-volatile
substance, and in the shsence of proper exhautt’v-ntilaqion the exposure
of workers to ghloroethine vapor.can be intense,

Among the most harmful effects of trichloroethane exposure are
those on the central nervois system. The chemical acts as a central
nervous system depressant and at-high doses his anesthetic properties.

the neurologic symptoms commonly seem at lower doses of trichloroethane
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exposure include dizziness, nausea, voniting, slowed reaction time, and
reduced manual dexterity.

Trichloroethane also has harmful effects on the circulatory systea.
Exposure to trichloroethane in animals produces a8 Tapld drop in the
blood pressure and a change in the heart rate. Continued exposure to
high concentrations of trichloroethane has been noted to damage the
heart muscle and produce circulatory. problems resﬁlting in lung
congestion. There have been occasfonal reports of serious cardiac
. arrhythmias (digturbances in the heart rﬁythm) in workers exposed to
trichloroethane.

To protect workers sgainst the harmful effects of trichlorcethane
NIOSH has recommended that exposure to airbotme vapers not exceed 350
parts per million (ppm) in any l5-minute period. RIOSH also has
published a comprehénsive 1ist of recommendatioms for the proper
ventilation of workshops in which trichloreethane is uae& and for the
medical supervision of exposed workers. These recommendations are
inciuded in the NIOSH "Criteris For a Recommended Standard on
Occupational Expoaure to 1,1,1=Trichloroethane,” published in July 1976,
which is available from NIOSH and from the_Gavernpcnc Printing Offica.

Exposure to metal fumes is another occupational hazard in the
jewelry induetry. Fumes of zinc or copper liberated during soldering or
metal pouring can ¢suse an illness callad "matal fume fever." In this
condition a worker experiences chills, fever, snd then chest pain and
breathing difficulty. The onset of symptoms is often delayed for B to

12 hours sfter exposure and thus frequently occurs during the aighttime
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hours. When the worker is examined he often has a low-grade fever and
an elevated white blood cell count. Although the acute illness subsides
§pontaneous1y after a few hours, or at most in a day or two, repeated
episodes of metal fume fever uay cause permanent lung injury.

Exposure to the lead fumes may occur in jewelry manufacturs, which
ean cauwse the full spectrum of lead poisoning, including abdomdinal
cramps, tremor, anemia, neurcologic damage, and in severe cases, chronic
kidney disease.

Cadmium is another hazard faced by some jewalry workers. It is &
toxic metal used frequent1§ in soldering, particularly in silver
jegelry. Atute exposure to cadmium fumes can cause intense irrdtation
of the eyes, nose, and respiratory tract, while chronic exposure may
lead to lung and kidney damage and occasionally to lung cancer.

Several years ago 1 was asked to investigate an epidemic of unusual
illness in a small jewelry factory in which the prominent symptoms were
fatigue, nasal congestion, cough, and chest pein. One or more of the
symptoms was experienced by 27 (75Z) of the 36 workers in the plant.
All of the workers with these eymptpms were seoldering workers. We
learned that the sywptoms began appearing several months sarlier shortly
after a neﬁ soldering material, lsbeled siﬁply “silver brazing
compound,” had been ;nt:aduced into the plant process. In the course of
our investigation we found that the so-called "silver brazing cunpoun&“
was in fact an alloy which contained 152 cadmium, and that when this
alloy was heated, toxic concentrations of cadmium ware lfberated into

the vorkroom air where ventilation was quite inadequate. Wa also found



