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Respirator use in the chemicals
and allied products
manufacturing industry

The Bureau of Labor Statistics (BLS) has determined that the chemicals and allied products manufacturing
industry (CAP) had 3.5 cases of respiratory conditions per 10,000 full-time workers in 2002, as compared to
2.5 cases for all of private industry. CAP establishments appear to rely on respirators to protect their workers
to a greater extent than many other industries. A 2001–2002 survey conducted by the National Institute for
Occupational Safety and Health (NIOSH) and the BLS indicated that the CAP had one of the highest rates
of required respirator use (36.9% of all CAP establishments used respirators), as compared to other
industries (4.5% of all private industry establishments used respirators). The survey found that the most
common indicators of potentially inadequate programs within the CAP were lack of written respirator
program elements, not performing an assessment of medical fitness to wear respirators, poor respirator
training for the respirator program administrators, and inadequate respirator training for employees.
Establishments seeking to improve their respirator programs are encouraged to make use of OSHA
compliance assistance programs or private consultants.
By Brent Doney, Dennis Groce,
Mark Greskevitch

BACKGROUND AND METHODS

Inhalation hazards within the chemi-
cals and allied products manufacturing
industry (CAP) are made evident by
morbidity data reported by the Bureau
of Labor Statistics (BLS) for 2002.1

The BLS data indicate that CAP had
an incidence of 3.5 cases of respiratory
conditions for every 10,000 full-time
workers in 2002, as compared to 2.5
cases for all private industry. For all
other illnesses (which include inhala-
tion-related cases), CAP had an inci-
dence of 33.2 cases per 10,000 full-
time workers, as compared to 25.2
cases per 10,000 full-time workers
for all private industry.

Given the hazards present, CAP
employers have appropriately under-
taken a number of measures to protect
workers, including the use of respira-
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tors. In fact, CAP had one of the high-
est rates of respirator use, according to
a survey of private U.S. establishments
conducted in 2001–2002 by the
NIOSH and the BLS. The survey
methods, questionnaire, and findings
have been published in printed and
electronic formats.2 The survey report
may be obtained by calling 1-800-
35NIOSH or online from
www.cdc.gov/niosh/docs/respsurv/.

NIOSH and BLS each have long-
standing interests related to the survey.
The National Personal Protective
Technology Laboratory of NIOSH
has responsibility for the certification
of industrial respirators used in the
United States.3 BLS periodically sur-
veys U.S. employers regarding occupa-
tional health, safety, employment,
wage, and other statistics.

The BLS/NIOSH respirator survey
was conducted by mailing a question-
naire to a representative sample of
40,002 private sector establishments.
The survey sample was stratified by
Standard Industrial Classification
(SIC) and establishment size category
(as measured by the number of employ-
ees). The CAP is a two-digit SIC (28)
within the larger manufacturing divi-
sion.4

Survey questionnaires were mailed
in August 2001, and the last survey
American Chemical Society
questionnaires were returned in Feb-
ruary 2002. The overall response rate
for return of questionnaires was 75.5%.
Most of the questions addressed
aspects of required respirator use in
the 12 months prior to each establish-
ment’s completion of the question-
naire. The questionnaire asked
respondents about the types of respira-
tors used as well as the manner in
which the respirators are used.

Respirator Use — As Required by
OSHA

OSHA regulations define the required
manner of respirator use.5 NIOSH cer-
tification requirements for respirator
design and performance assume that
respirators will be used as specified by
OSHA regulations.

OSHA requirements for respirator
use include the following, among
others:
� P
rovide a written respiratory protec-
tion program with worksite specific
procedures and elements for
required respirator use such as
cleaning respirators and evaluating
the effectiveness of respirator use.

� D
esignate a single program admin-

istrator to administer or oversee the
respiratory protection program and
evaluate the program’s effectiveness.
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Jo
ssure that the program administra-
tor is qualified by appropriate train-
ing or experience.

� U
se a method of respirator selection

that includes identification and eva-
luation of airborne hazards in the
workplace.

� P
rovide effective training to employ-

ees who are required to use respira-
tors so they understand the need,
use, limitations, and capabilities of
the respirators they wear.

� P
rovide a medical evaluation to

determine the employee’s fitness to
use a respirator in the conditions for
which they are required, before the
employee is fit tested or required
ble 1. Percent of respirator-using establ
otection program

efinition of Indicator

o written change-out schedule for establis
of air purifying gas/vapor filters
proper method of setting airflow on airlin
don’t know which method is used
o written procedure for deciding how resp
o written procedures to periodically evalu
of respirator use, or don’t know if such pr
o assessment of the medical fitness of resp
employees, or don’t know if an assessmen
o written procedures and schedule for ma
or don’t know if such procedures exist
o fit-testing for wearers of tight-fitting resp
don’t know if fit-testing is done
o trained respirator program administrato
o training for employees regarding respira
use, limitations, and capabilities
sed dust masks (disposable) to protect aga
irline respirator couplings are compatible
or don’t know about compatibility
o one assigned to be responsible for direct
the use of respirators
idn’t know which method, or who was res
employees’ medical fitness, or didn’t know
was used to fit-test employees
idn’t know if air sampling was conducted
which employees were required to use eit
air-supplied respirators
ot familiar with traditional respirator term
used in at least two of nine questions rega
selection, types of respirators/hazards, an

CAP: Chemicals and Allied Products Manufactu
t meet BLS publication guidelines (industry est
timate exceeded a specified limit, or publication

urnal of Chemical Health & Safety, Novemb
to use the respirator in the work-
place.

� P
rovide for fit testing of positive-

and negative-pressure tight-fitting
respirators on employees who will
wear them.

� E
nsure that airline respirator hose

couplings are not compatible with
any other gas line couplings used
in a given establishment.
FINDINGS

The survey found that CAP had one of
the highest rates of respirator use when
compared to all other two-digit SICs.
Among CAP establishments, 36.9%
ishments reporting selected indicators o
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required respirator use during the 12
months prior to the survey, with
16.6% of CAP employees being requir-
ed to use respirators. Only the metal
mining SIC, at 39.2%, exceeded CAP
establishment rate of respiratoruse.The
high rate of respirator use found within
the CAP industry is consistent with the
nature of the industry, wherein a multi-
plicity of chemicals presents a potential
for workers’ exposure. Thus, the survey
findings serve to confirm what would
otherwise be a ‘‘gut’’ expectation.

For all of private industry, 4.5% of
establishments had required respirator
use during the 12 months prior to
completion of the survey form. That
f a potentially inadequate respiratory
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use involved 3.1% of all private indus-
try employees.

The manufacturing industry division
as a whole had more respirator use than
most other industry divisions, with
12.8% of manufacturing establishments
requiring respirator use during the 12
months prior to the completion of the
survey form, and 4.8% of the employees
being required to use the respirators.

The most commonly used type of
respirator by CAP was the air-purifying
respirator, found in 34.8% of all CAP
establishments. The percentage of CAP
employees using air-purifying respira-
tors (14.8%) was fourth highest among
all two-digit SICs. CAP had one of the
highest rates of establishments that
reported using air-supplied respirators
(15.2%), only second to the metal
mining industry (16.7%).

As shown in Table 1, the question-
naire responses provided by the estab-
lishments often contain indicators
of potentially inadequate programs.
CAP establishments show lower rates
of these indicators than other manu-
facturing industry establishments
and private establishments as a whole.
The most common indicators of poten-
tially inadequate programs within CAP
were lack of written respirator pro-
gram elements, not performing an
assessment of medical fitness to wear
respirators, poor training for the
respirator program administrators,
and inadequate respirator training for
employees.
DISCUSSION

As required by the OSHA regulations,5

written plans and procedures and
respirator training are important to
the quality of respirator programs.
Properly written programs help assure
continuity in respirator decision-
making. Likewise, well-trained admin-
istrators help assure that respirator
programs are operated with good day-
to-day decision-making. The provision
for medical screening of workers who
may be required to use respirators is
important because some workers may
not be able to accommodate the greater
level of exertion required when wearing
some respirators.6
6

The relatively high rate of use of air-
supplied respirators might prompt
some CAP establishments to examine
their use of airline respirators. As indi-
cated in Table 1, 22.6% of all manu-
facturing industry establishments that
use airline respirators allowed the use
of hose couplings that were compatible
with other air and other plant gases or
don’t know if their airline respirator
hose couplings are compatible with
other air and other plant gases. This
compatibility can lead to an inadver-
tent connection of the respirator air
line to an asphyxiating or poisonous
gas such as nitrogen or argon or non-
respirable plant air, with potentially
fatal results.7 Airline respirator cou-
plings should not be compatible with
any other gas line couplings in use in a
given establishment.5

The relatively high rates of indicators
of potential inadequacies (Table 1)
suggest widespread systematic defects
with respiratory protection programs in
the CAP industry as well as other
industries. While there is always some
potential for occasional misinterpreta-
tion of questions, it is unlikely that mis-
interpretations alone would be so
widespread as to result in the rates
shown in Table 1. Prior to mailing the
questionnaires, the draft questionnaires
were cognitively tested by BLS with
representatives of establishments ran-
ging in employment levels from small to
large. The resulting final questionnaire
should be understood by persons
moderately familiar with respiratory
protection.

The manufacturing industry, to
which CAP belongs, had the highest
percentage of establishments with res-
pirator use (12.8%) and yet had gener-
ally lower percentages of indicators of
potentially inadequate respiratory pro-
tection programs than all private indus-
try (see Table 1). The CAP industry
generally had even lower percentages
of indicators than all of Manufacturing.
While the prevalence of Table 1 indica-
tors within the CAP industry gives con-
cern, the reasons for these differences
between the CAP and the other indus-
tries were not determined by the
NIOSH-BLS survey. One might spec-
ulate, however, that the CAP industry
presents a higher potential for worker
Journal of Chemical Health
exposure, thus stimulating more thor-
ough attention to respiratory protec-
tion. Clearly, however, there is room
for improvement of the respiratory pro-
tection within the CAP industry.
Establishments seeking to improve
their respirator programs can contact
any of several sources. The OSHA-
funded on-site consultation programs
can offer guidance.8 OSHA also offers
small business assistance.9 And private
consultants can provide guidance for
program improvement.

The findings and conclusions in this
report are those of the authors and do
not necessarily represent the views of
the National Institute for Occupa-
tional Safety and Health.
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