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Statement of the Medical Society of the State of New York
on NIOSH'’s Proposed Rules
on Respiratory Protection Devices

The NIOSH anncuncement in the Federal Register of May 24,
1994 on Proposed Rules pertaining to Respiratory Protective
Devices appears at least in part to be a federal response to the
pleas of physicians and hospitals troubled by the OSHA
requirement of use of the HEPA respirator originally recommended
by NIOSH.

The assurance in the Register that health care institutions
concerned with the nosocomial control of tuberculosis will have a
broader choice of certified respirators is welcome news indeed.
It is further reassuring to read the intent of NIOSE to use new
particulate filter tests that will meet or exceed CDC
recommendations and at the same time be substantially less
expensive than the HEPA filter. That a new final rule pertaining
to particulate filters will be available sometime in 1994 is also
welcome news. We hope and trust that, at a later point, OSHA
will be responsive tc the new classification and the associated
recommendations.

For the most part, this statement in the Federal Register is
highly technical and is addressed mainly to manufacturers of

respirators. The burden of response in complying with the new
proposals is mainly on them and on the institutional users of
respirators.

We speak for 27,000 physicians in New York State, some of-
whom are users of HEPA respirators. As a state medical society
we are aware of many complaints from physicians and hospital
personnel who find the HEPA respirator excessively constraining
and a serious impediment to communication with patients. The
present OSHA requirement of their use even in routine care 1is
neither feasible or practical. Even pulmonologists performing
special procedures report the impulse to tear off the mask with
their gloved hand.

More important than the wide-spread personal reactions of
individual physicians to HEPA is the fact that, when traditional
control measures have been put into place and enforced, hospitais
have been able to abort nosocomial TB epidemics. The
implications of this observation should not be lost sight of in
the quest for finding and certifying respirators with an
efficiency that may even exceed the current requirements of the
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The July 1594 issue of the Annals of Internal Medicine
ccntains an important article entitled "Tuberculosis Control
Strategies: The Cost of Particulate Respirators." This is a
timely and useful article on the cost and expectations of high-
efficiency particulate respirators. We ask that it be included
in our submission.

Respectiully submitted,
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Duncan W. Clark, M.D.
Chair, Committee or Preventive Medicine
Medical Society of the State of New York
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tuberculosis Control Strategies: The Cost of Particulate

Respirators

Marv DL Nettleman, M, MS: Mary Fredrickson, RN; Natalic L, Good, NMITLA;

and S Ann Hunter, MAL BSN

@ Objective: To assess the cost of the mandatory use
f high-efficiency particulate respirators to treat pa-
uents with known or suspected tuberculosis.

@ Design: A questionnaire was used to determine the
number of high-efficiency particulate respirators re-
quired and the number of cases of tuberculosis in
employees that could potentially be prevented. Indirect
costs included the training and fitness testing of em-
ployees. The clinical efficacy of respirators is not
known. To provide a best-case scenario, it was as-
sumed that the respirators could prevent as many as
25% of tuberculosis cases in health care workers.

o Setting: 159 acute care facilities administered by the
Department of Veterans Affairs.

W Participants: Quality improvement, infection control,
and employee health specialists.

M Measurements: Cost of the respirators compared
with their maximum predicted efficacy.

M Results: The use of the respirators would cost $7
miliion per case of tuberculosis prevented and $100
million per life saved.

& Conclusions: High-efficiency particulate respirators
are a costly means of trying to prevent tuberculosis.
Costs could be reduced by reusing masks or by re-
stricting the number of health care workers allowed to
have contact with potentially infectious patients. As the
health care budget undergoes further restrictions, spe-
cific means of accommodating the cost of new regula-
tions must be found.

i Insern Med. 1994;121:37-30.

From the [owa City Veterans Affairs Medical Center and the
University of [owa College of Medicine, lowa City, lowa. For
current author addresses. see end of text.

Recem studies showing that tuberculosis ‘can be ac-
quired in the health care setting (1-7) have prompted
consideration of environmental control measures to min-
imize exposure to airborne bacilli. Such measures include
private rooms with negative airflow pressure and personal
respiratory protection. [n October 1993, the Centers for
Disease Control and Prevention (CDC) issued draft rec-
ommendations for the use of high-efficiency particulate
(HEPA) respirators to protect workers from patients who
are known or suspected o have tubereulosis (8). In the
saume month, the Occupational Safety and Health Admin-
wtraton (OSHA) issued a statement concurring with the
use of these respirators. -
Standard surgical masks are not designed 1o exclude
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very snudl particles and do not provide o tight Fice-1o-
mask scal (9. 10). Particulate respirators [it better and
have better filtering capacity than do standard surgical
masks. Because particulate respirators are thicker than
standard masks. air resistance can make breathing diffi-
cult. Theretare, OSHA requires that users be trained and
fit-tested o assure an optimal scal between the face and
the respirator (11). This must occur before the respirator
is used and must be repcated annually,

High-cfliciency particulate respirators are  expensive.
and the training is time-consuming. Unresolved issucs
include how to deal with workers whose facial hair pre-
cludes a tight facial scal. In addition, the éfficacy of these
respirators is not known. For these reasons, many health
care professionals have questioncd the choice of the high-
efficiency particulate respirators. To characterize the im-
pact and to assess the cost of the mandatory use of the
respirators for patients with known or suspected tubercu-
losis. a questionnaire was given to acute care facilities
adminisiered by the Department of Veterans Affairs.

Methods

In June 1993, a questionnaire was sent 10 the 159 acute care.
inpatient Veterans Affairs facilities in the United States. The
questionnaire was addressed to the persons in charge of qualin
improvement. infection control, and emplovee health. A second

-questionnaire was sent to nonresponders, and telephone contact

was made as necessary to ensure completion.

Acute care facilities were asked about the types of masks or
respirators used at their facilities, the number of patients requir-
ing respiratory isolation because of suspected or confirmed tu-
berculosis each month. and the number of cases of confirmed
pulmonary tuberculosis in the past year. Acute care facilities
were also asked how many employees converted to a”positive
protein derivative (PPD) skin test result in the past year and how
many developed active tuberculosis in the past 5 years. Facilities
estimated the percentage of employees who received annual PPD
skin tests by choosing one of five ranges (0% to 20%, 21% 1o
0%, 415 1o 60%, 61% 1o 80%, or 81% to 100%).

The efficacy of the high-efficiency particulate respirators in
preventing tuberculosis is unknown. Tuberculosis may result from
community-based exposure or may occur in the health care set-
ting when tuberculosis is not identified promptly and contagious
patients are not isolated at admission (12, 13). Transmission may
also occur when contaminated air is exhausted into patient care
areas (7. 8). In each of these cases, particulate respirators would
not be used and therefore could not prevent disease. For anal-
vsis, it was assumed that half of the cases of tuberculosis in
health care workers were acquired in health carc settings (14)
and that half of exposures in health care settings occurred before
patients were cffectively isolated (12, 13). Thus, as many as 25
ol exposures would occur alter isolation when particulate respi-
rators would be used. Therefore, to simulate a best-case scenario.
we assumed that the high-efliciency particulate respirators would
prevent 237 of all employee exposures 10 tuberculosis.

The mortality rate for tuberculosis in health care workers is
unknown but wus estimated 10 be 7% bused on the annuald

fd
~1




. Table 1. Results of Questionnaire

Variubie Number Pereentage of
Responding

Ringe S e
e IFacilitics

Median

Paticnts solated
for known o
suspected
tuberculosis per
manth,

Cases of confirmed
pulmonary
tuberculosis in
patients in the
last year, n

Cuses of active
pulmonary
tuberculosis
employees in the
last 5 years, n -4 0 97

0 -6 3 93

=08 3 98

incidence of discase and the annual death rate from tuberculosis
(15, 16).

A 1-month study of patients in the lowa City Veteran Affairs
Medical Center and at the University of lowa Hospitals and
Clinics showed that an average of 20 masks per 8-hour shift were
used for patients in respiratory isolation. The average duration of
isolation per patient was assumed to be 14 days for patients with
confirmed tuberculosis and 3 days for uninfected patients who
were isolated while test results were pending. Standard surgical
cup masks cost S0.10 each, whereas the dust-mist, dust-mist-
fume. and high-efficiency particulate respirators cost $0.62, $2.75,
and $4.10, respectively.

Results
Questionnaire

All 159 facilities returned the questionnaire (100% re-
sponse). Seventy-nine tacilities (50%) already used partic-
ulate respirators, 40 used dust-mist respirators, 38 used
dust-mist-fume respirators, and 1 used high-efficiency par-
ticulate respirators.

One hundred fifty-one facilities (95%) provided data on
the numbers of patients in isolation. In these facilities.
1063 patients were reported to be isolated each month for
known or suspected tuberculosis. If facilities that did not
respond to the question are assumed to have results sim-
ilar to those of responders, approximately 1119 patients
would be estimated o be in isolation for known or sus-
pected tuberculosis every month in the Veterans Affairs
system. When the data were analyzed by facility, the
median number of patients isolated was 3 per month per
facility (range, 0 to 60) (Table 1).

The median number of patients with confirmed pulmo-
nary tuberculosis in the last year was 3 per facility (range.
U to 68) (Table 1). The number of employees who devel-
oped active tuberculosis in the past 5 years ranged from 0
to 4 per facility. Fiftv-four cases of tuberculosis in em-
ployees were identified; 117 (75%) of the 155 responders
reported no known cases of tuberculosis in employees. If
facilities that did not respond to the question are assumed
to have results similar w those of the responders, approx-
imately 11 cases would be expected cach year.

One hundred forty-one facilities provided data on PPD
test conversions by emplovees within the past year. The
results |"d|‘|gcd from U to 73. with ¢ median of 2. but this

number may not be a reliable estimate for several rei-.
sons. Written comments indicated that some  facilitics
were unible to separate employees who had not received
a PPD test in several years, Emplovees with known ex-
posures outside the health care setting were included.
Some hospitals included positive PPD test results found
during physical examinations done betore emplovment. [n
addition, most hospitals did not actually provide annual
skin tests o all employees. Thirty-three (23%) ol the 141
facilities reported no skin-test conversions in employees.

One hundred forty-nine facilities provided estimates of
the proportion of employees who received annual PPD
tests (Figure 1), Written comments indicated that many
hospitals in the lower range were aware of the problem
and were instituling new programs to improve compli-
ance.

Cost of Particulate Respirators Used during Patient Care

Compared with the use of the standard cup surgical
mask, use of the high-ctlicicney particulate respirator in
the Veterans Affairs system would result in excess costs of
$19 million annually. Compared with the usc of dust-mist
or dust-mist-fume respirators, use of the high-efficiency
particulate respirators would result in annual excess costs
of $16 million and $6 million, respectively.

Assuming that 25% of cases of pulmonary tuberculosis
in employees could be prevented by the high-efficiency
particulate respirators, their use would result in an excess
cost of $6.6 million per case of pulmonary tuberculosis
prevented compared with the standard surgical cup mask.
Tuberculosis in employces may be under-reported be-
cause employees may seek care outside of the Veterans
Affairs system. If the rate of tut _rculosis in physicians,
heusestaff, and nurses was twice that of the general pop-
ulation (17, 18), 14.5 cases of pulmonary tuberculosis
would be expected each year, and the excess cost per case
prevented by the high-efficiency particulate respirators
would be $5.1 million. Using these figures, these respira-
tors would result in excess costs of $72 to 593 million per
life saved.

Other Costs

Use of these respirators also requires fit-testing and
training of all health care workers involved in treating
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0% T T —r T T

<« 21% 21-40% 41-60% 61-80% > BO%

Percent of Employees
Receiving Annual Skin Tests

Figure 1. Percentage of employees receiving annual purified pro-
tein derivative skin tests at each facility (149 facilities providing
data).
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.Table 2. Excess Costs Resulting from Using High-Effi-
ciency Perticulate Respirators Compared with Surgical
Cup Masks

Vartable Lxcess Cost Per Case of Excess Cosl
Pulmonary Tuberculosis Per Lile
Prevented Saved
5

Respirators used

during patient

care 0.0 million 94.7 mullion
Respirators used

0 train

cmplovees 0.1 million 1.5 million
Time lost from

work (.2 mulhon 3.5 million

Totul (.Y nullion 99.7 million

patients suspected of having tuberculosis. The Veterans
Affairs system currendy employs 13 967 physicians, 14 589
residents. and 40 699 nurses (17). If no other staff were
trained and if one high-efficiency particulate respirator
was used for euch. person who had fit-testing, $283 946
would be spent annually for respirators used for training
(3102000 per case of tuberculosis prevented and $1.5
million per life saved) (Table 2). The time lost from work
was calculated using the average salary for physicians,
nurses, and residents, assuming that training and fit-test-
ing would require 30 minutes per person. Training and
fit-testing would annuaily cost $678 000 in time lost from
work.

Adding these costs to the cost of respirators used in
patient care settings, the excess cost per case of tuberc :-
losis prevented woula be approximately $7 million, and
the excess cost per life saved would be $100 million
(Table 2).

National Estimates

Using the above estimates and assuming that 26 000
cases of pulmonary tuberculosis occur per year (18), an
excess of 5462 million would be spent annually on high-
efficiency particulate respirators used for patient care
alone. The cost of training and fit-testing would increase
this cost because of the need for sample masks and time
lost from work.

Discussion

At the time of the survey, the high-efficiency particulate
respirators were not routinely used in Veterans Affairs
hospitals. [t was estimated that 2 maximum of 25% of all
employee exposures to tuberculosis occurred after the
patient was effectively isolated (12-14). Even if the risk
for disease transmission from these exposures was as high
as the risk after are exposure to patients who are not
isolated, and even if the respirators prevented all of these
exposures, the respirators would cost $7 million per case
of tuberculosis prevented and $100 million per life saved.
This is far more than is spent w prevent most diseases in
the general population.

In fact, the efficacy of these respirators is unknown. No
evidence suggests that their use hus ever prevented a
single case of tuberculosis. Thus. our results represent a

minimal estimate of the cost per life saved and the cost
per prevented case of tuberculosis.

How much should we pay to prevent tuberculosis in
health care workers? Ideally, cost would not be an issue
at all. The United States has prided isell on providing
reasonably sale workplaces for all ciployees. Environ-
mental controls have been imposed on many industries in
an attempt 1o maximize the safety of the workplace. How-
cver, most industries have the ability 1o pass the cost of
environmental controls on to consumers (19). In other
instances, the government has provided money in the
form of grants or subsidies w help ease the burden of
regulations (20, 21). With the advent of fixed payments
and the promise of managed care, the health care indus-
try will not be able 1o pass costs freely to consumers.

Even il cost were not an issue, the unknown efficacy of
the high-efficiency particulate respirators would remain a
central problem. Unfortunately, the high-efficiency partic-
ulate respirators have not been compared with less ex-
pensive respirators or masks in a clinical setting (8). The
high-efficiency particulate respirators are uncomfortable
to wear and require time-consuming fitness testing and
training. It is possible that cumbersome environmental
controls might discourage clinicians from testing some
patients for tuberculosis or might give a false and destruc-
tive sense of security. This would be especially unfortu-
nate because unrecognized tuberculosis in unisolated pa-
tients is already a major threat to workers and patients
(1-6, 12, 13).

Some measures could be adopted to help decrease the
cost of the respirators. If fewer particulate respirators
were used per patient per day, costs would be reduced
proportionately. Respirators could be reused, and the
number of persons. with aciiss to isolation rooms could
be restricted. If only a few health care workers were
allowed to care for patients with known or suspected
tuberculosis, the total costs of fit-testing and training
would be reduced. However, 13 patients were placed in
isolation for every 1 patient that had tuberculosis. Thus,
the many patients requiring isolation could easily over-
whelm the ability of a few employees to provide care. Use
of the respirators could be restricted to institutions that
have a high incidence of tuberculosis, but this approach
would not provide a uniform standard of protection for
all employees who are exposed to the disease. Unfortu-
nately, no hospital can consider itself immune from ti-
berculosis: The rising incidence of tuberculosis ensures
that the number of cases will continue to increase, even in
previously low-incidence areas. Finally, the cost per res-
pirator could be reduced through competitive market
forces, government subsidies, or mandated price controls.

In summary, high-efficiency particulate respirators are a
costly means of trying to prevent tuberculosis. As Con-
gress considers new legislation to restrict the health care
budget, it must also address specific means of accommo-
dating the cost of new regulations. Optimally, funds
should be set aside to investigate the efficacy of proposed
regulations so consumers can know the expected value of
their investment.
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