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Protecting the health and safety of health care workers is vital to
the health of each of us. Preparing for and responding to a future
influenza pandemic or to a sustained outbreak of an airborne trans-
missible disease requires a high-level commitment to respiratory pro-
tection for health care workers across a wide range of work settings.
Keeping health care workers healthy despite occupational risks is an
ethical commitment to the workers. Their good health also provides
lifesaving continuity of care to patients and communities.

Reusable respirators (specifically, reusable half-facepiece elastomeric
respirators) are the standard respiratory protection device used in
many industries. Their durability and reusability make them desir-
able for stockpiling for emergencies, during which large volumes
of respirators can be needed. Until now, options for using reusable
half-facepiece elastomeric respirators in routine and surge use in
health care have not been fully explored.

With support from the National Personal Protective Technology Labo-
ratory and the National Center for Immunization and Respiratory Dis-
eases at the Centers for Disease Control and Prevention, the National
Academies of Sciences, Engineering, and Medicine conducted a
study on the use of half-facepiece reusable elastomeric respirators in
health care. This report explores the potential for using elastomeric
respirators in the U.S. health care system. It focuses on economic,
policy, and implementation challenges and opportunities.
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ABOUT RESPIRATORS

Respirators are one component of a range of admin-
istrative, engineering, and environmental hazard con-
trols used in health care to protect workers from expo-
sure to airborne transmissible diseases. In addition,
respirators are used to protect workers from chemical,
biological, or radiological hazards. They are also used
during maintenance activities, such as mold reme-
diation; laboratory analysis, including microbiology
preparations; and the handling of hazardous waste
or hazardous medication.

Most U.S. health facilities use disposable filtering
facepiece respirators, often called N95s. These respi-
rators are to be discarded after one use. The committee
could identify only two institutions that use reusable
elastomeric respirators either exclusively or primarily.
However, given recent concerns about pandemics and
emergent diseases and the challenges experienced
with supply chain limitations, reusable respirators are
an option to be explored.

Using half-facepiece reusable elastomeric respira-
tors could be considered during two distinct cir-
cumstances: routine use and surge use. Routine use
refers to day-to-day health care work. In surge use,
health care systems need to manage a sudden or
rapidly progressive influx of patients and prevent the
spread of infections. During a public health emer-
gency response, protecting health care workers from
infectious disease transmission is essential, since these
workers provide clinical care to those who fall ill, have
a high risk of exposure, and must be assured of work-
place safety.

KEY CONSIDERATIONS

The selection of workplace respiratory protection must
consider the type of exposure, the level of protection
needed, how the respirator will be used, the materi-
als with which it is constructed, fit characteristics, the
ambient environmental conditions and, in the case of
elastomeric respirators, cleaning and storage. User-
focused considerations, such as comfort, risk percep-
tion, and acceptability also matter, as these influence
use of the devices.

Key challenges in transitioning to elastomeric respi-
rators would be their cleaning, disinfection, mainte-
nance, and storage. Workers are currently accustomed
to disposing of single-use respirators between patients,
so the initial implementation of cleaning and disin-
fection protocols required for elastomeric respirators
would be challenging and potentially time-

consuming; dedicated stations or centralized process-
ing systems would need to be established.

From a cost perspective, the few studies that have
examined the costs of stockpiling respirators for a
surge event have found that elastomeric respirators
have the lowest costs when considering costs to
acquire and warehouse the devices. Data-driven policy
development, staff education and training time, and
staff time and supply costs for cleaning, disinfection,
and maintenance remain large unknown costs. How-
ever, given the wide cost differences in the estimates,
the stockpiling and use of elastomeric respirators could
be a cost-effective option. Naturally, further analyses
of total costs are necessary.

Other implementation factors for introducing reusable
elastomeric respirators include

* manufacturing (production capacity and the ability
to gear up to meet the demands for respirators in
a global emergency situation);

» storage (a wide variety of products and devices
compete for limited space in most health care
facilities); and

* emergency stockpiles (identifying and publiciz-
ing the types of respirators available and having
trained staff to lessen the burden of implementa-
tion during a crisis).

The committee explored a wide range of issues
regarding reusable elastomeric respirators and care-
fully examined the challenges and benefits of these
respirators, including their efficacy and the feasibility
of their implementation. (For more detail, please see
the table on the next page.)

Based on their analysis, the committee offers a number
of evidence-based conclusions.

THE COMMITTEE’S CONCLUSIONS AND
RECOMMENDATIONS

The committee concludes that research studies in
controlled laboratory settings have demonstrated
the efficacy of reusable elastomeric respirators. The
devices could be a viable option for respiratory pro-
tection programs for routine use in health care when
policy and practices, logistics, and implementation
challenges are addressed, including education, train-
ing, cleaning, disinfection, maintenance, and storage
challenges. Routine use would lead to better prepared-
ness in the event of the need for broader use during
an emergency or pandemic situation.



TABLE Routine and Surge Use of Reusable Elastomeric Respirators

ROUTINE USE

SURGE USE

Definition

Day-to-day use of a
respirator as needed to
protect from airborne
contaminants

Clinical condition
requires respiratory
protection

Facility capacity (beds,
staff, supplies) is
exceeded

Respiratory illness inci-

Examples

Pulmonary units

Areas with large
volumes of patients
on airborne isolation
precautions

Seasonal influenza
that persists beyond
traditional timeframe

Pandemic influenza

Advantages

Institutional and
employee familiarity
with product before
a pandemic or other
emergency

Potentially improved fit

Avert shortage of
disposable filtered
facepiece respirators

Health care workers’

Challenges

Cleaning and
disinfection protocols

Storage issues
between uses

Cannot be used in a
sterile, surgical field

Cleaning and
disinfection protocols

Storage issues

dence extends beyond
epidemic curve

Atypical illness that
requires airborne

isolation outbreak

Viral hemorrhagic
fever or other airborne

perception that institu-  between uses
tion is investing in their

safety and well-being

The reusable elastomeric devices could also be a viable
option for use as needed in surge situations, when
logistic and implementation challenges are addressed,
including challenges related to cleaning, disinfection,
and storage, as well as just-in-time fit testing and train-
ing for staff unfamiliar or untested for these respirators.
A smooth transition to surge use would be expedited
and enhanced if reusable elastomeric respirators were
a part of the health care facilities’ day-to-day respira-
tory protection programs.

Addressing the respiratory health needs of health care
workers will require the design of innovative reusable
respirators and the implementation of robust respira-
tory protection programs. Urgent action is needed to
resolve a number of gaps in knowledge and leadership
on reusable respiratory protection to protect the health
and safety of health care workers, particularly in an
influenza pandemic or an epidemic of an airborne
transmissible disease.

The committee sees potential long-term value in the
use of elastomeric respirators both during routine
use and during public health emergencies, and it has
developed a set of recommendations to promote their
use, to protect workers, and to improve the care of

patients. These recommendations are intended to spur
the conduct of research, stimulate effective respiratory
protection programs, training, and education; and
ensure rapid and seamless implementation.

To read the full text of the committee’s recom-
mendations, please visit nationalacademies.org/
ElastomericRespirators.

CONCLUSION

Although this report is focused on one type of respi-
ratory protective device, the paramount issues are
much broader and center on ensuring the safety and
health of health care workers and the continuity of
high-quality patient care. Health care has long been
acknowledged as a profession with potential danger-
ous and life-threatening risks. Thus, there is an ethical
imperative to improve and ensure health care worker
safety and health.
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