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STORAGE AND AVAILABILITY OF ELASTOMERIC
REsPIRATORS IN HEALTH CARE

Stella E. Hines, Clayton Brown, Marc Oliver, Patricia Gucer, Melissa Frisch,
Regina Hogan, Tracy Roth, James Chang, and Melissa McDiarmid

Use of reusable respirators, such as elastomeric half-face respirators (EHFRs), may serve as one solution to combating the
problem of N95 respirator shortages experienced during infectious disease emergencies. To clarify whether logistical
issues like respirator storage and availability are barriers to implementation of healthcare respiratory protection strategies
that include EHFRs, this study aimed to evaluate the availability, storage, and respirator and filter replacement practices
of EHFRs used in healthcare settings under routine use. Healthcare workers using EHFRs were surveyed about their use
practices. To explore whether issues related to storage and availability of EHFRs affected compliance with assigned
respirator use, responses were compared between concordant users and EHFR users who were assigned to use EHFRs but
currently use different respirators (“discordant users”). Most concordant EHFR users reported that their respirator was
always available when needed (63.8%). Almost two-thirds of concordant but only half of discordant users reported
storing their EHFRs conveniently in the patient care area (p=<0.001). Among mobile workers, discordant users had
higher odds (aOR=3.2, 95% CI [1.4,7.5]) of reporting that their respirator was not stored in the patient care area,
suggesting that storage location has a significant impact on compliance with expected practice, particularly in this group.
Storage and access are barriers to optimal elastomeric respirator use in healthcare. Strategies to assure ready availability and

storage of respirators will permit EHFR inclusion in pandemic and routine respiratory protection programs.
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. 4 . .
PROTECTING HEALTHCARE WORKERS from airborne haz-  to N95 shortages.”* Preparedness strategies for future in-
ards often requires the use of respiratory protection. fectious disease outbreaks must include provisions address-

Conventionally, disposable N95 filtering facepiece respi-
rators have been used to meet this need.” All major res-
piratory pandemic threats over the past 20 years have
required use of respiratory protection, leading in each event

ing anticipated shortages of disposable N95s.

One solution to anticipated shortages of disposable
N95s may be inclusion of reusable elastomeric respirators as
part of a hospital’s respiratory protection program. These
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devices, while commonly used outside of healthcare, are
often unfamiliar to most healthcare workers and hospital
respiratory protection program administrators.” Potential
advantages of these devices include the ability to clean,
disinfect, and use them repeatedly and their ready avail-
ability for purchase in advance of need. While initial
questions about elastomeric respirator use have focused on
user acceptability, respiratory protection program decision
makers have also raised questions about logistical issues
that could impede practical use in healthcare settings.®”
Respirator availability, storage, and replacement practices
could all be barriers to use of such a device in a healthcare
setting.6’7

The National Academies of Sciences, Engineering, and
Medicine have indicated that elastomeric respirator use is a
viable option for routine and surge use in healthcare set-
tings, provided that storage strategies have been planned.7
In the United States, the Occupational Safety and Health
Administration’s (OSHA) respiratory protection standard
requires that employers provide for the storage of respira-
tors used by their employees and specifies that employers
must ensure accessibility to respirators. It requires that
respirators be protected from damage, contaminants, dust,
sunlight, extremes of temperature, moisture, and chemicals,
and that they be stored in a way to prevent deformation and
in accordance with manufacturer instructions.® With respect
to filter change-out schedule, traditionally filters are rec-
ommended to be changed when the expiration date has
been reached, when work of breathing becomes increased,
or when the filters become visibly soiled or damaged. Re-
spiratory protection program practices related to device
availability, storage, and filter change for healthcare envi-
ronments have largely been extrapolated from general in-
dustry environments. In general industry, where elastomeric
respirators have found most of their use, well-maintained
devices have sustained years of repeated use.””'°

While elastomeric respirators are not typically found
in healthcare settings, some limited reports of their use
have been described.”®!'"'? One hospital setting with more
than 5,000 employees enrolled in its respiratory protection
program has used elastomeric half-face respirators (EHFRs)
as a form of respiratory protection since the HIN1 2009
pandemic.® In the fall of 2016, healthcare workers from this
facility and its affiliated institutions were surveyed about
their experiences with respirator use. The survey focused
particularly on availability of EHFRs at point of use, where
and how they store their respirators, and frequency and
need for replacement of masks and filters.

The primary objective of this study was to understand
the logistical issues related to point-of-use availability, short-
term storage, and respirator and filter replacement associ-
ated with routine use of EHFRs in healthcare settings. To
do this, EHFR users were surveyed about their use prac-
tices. Healthcare workers who were assigned and currently
using EHFRs (“concordant users”) and healthcare workers
who were assigned to use EHFRs but were unofficially (and
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autonomously) currently using a different respirator (“dis-
cordant users”) were surveyed. This latter group engaged in
practices that were incongruent with expected respiratory
protection protocols. Observing this behavior, a secondary
objective was then to determine if device availability, stor-
age, and respirator and filter replacement contributed sig-
nificantly to compliance with expected use practices. If
so, then these aspects would be critical determinants in
examining EHFRs as a feasible solution to addressing N95
shortages during pandemic emergencies.

METHODS

Setting

Healthcare workers were surveyed who were enrolled in
respiratory protection programs at 5 healthcare sites within
a single medical system. Collectively, 3 different forms of
respiratory protection were in use across the participating
sites: N95s, EHFRs, and powered air-purifying respirators
(PAPRs). Elastomeric half-face respirators were used in 2 of
the 5 sites: (1) a large, urban academic medical center, and
(2) its associated ambulatory practices. Data included for
this analysis were derived solely from healthcare workers
who currently or previously reported using EHFRs. The
study was approved by the local university institutional
review board.

Survey Design, Development,
and Deployment
The survey was informed by feedback provided by health-

care workers who were familiar with use of EHFRs and who
participated in a previous focus group about respiratory
protection.® The respiratory protection program leader-
ship involved with implementation and management of
the elastomeric respirator-based respiratory protection pro-
grams also provided insight during key informant inter-
views.® Questions specifically focused on storage, availability,
and replacement of EHFRs were asked only to participants
who reported wearing EHFRs and not to healthcare workers
who reported wearing N95s or PAPRs.

An online survey consultant hosted and administered the
survey, which was structured to take 15 to 20 minutes to
complete. It was able to be completed in intervals, and in
multiple browser options, both on desktop and mobile
electronic options. The study team obtained rosters and
available email addresses of all healthcare workers involved
in the respiratory protection programs. The online survey
consultant delivered individual emails to all healthcare
workers listed on the rosters; these included an introductory
email, the invitation email containing a personalized link
to the survey, and up to 3 reminder emails over a 6-week
period to those participants who had not completed the
survey.
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The survey was administered between August and Oc-
tober 2016. Because some healthcare workers did not have
email addresses on file with employee health rosters, study
staff also scheduled clinical unit visits with study-supplied
laptops where participants could complete the survey on
site. Clinical units that historically had been designated as
elastomeric units were prioritized (ie, emergency depart-
ment, medical intensive care unit, medicine and pediat-
ric units, respiratory therapy, radiology and phlebotomy
units). Participants were eligible to complete the survey if
they were assigned to wear a respirator, were at least 18
years old, had worked for their current employer for at least
3 months, and had worn a respirator at least once outside
of training in the past year. A total of 2,024 EHFR-users
were estimated to be eligible to participate at the time of
survey deployment based on employee health rosters. Ad-
ditional details about setting and survey methods related to
different research questions among the same population
have been described previously.'

Analysis

The sample analyzed consisted of responses from healthcare
workers who had been assigned to use an EHFR respirator,
including those who were and were not currently using
their EHFR respirator as their primary mode of respiratory
protection. To assess potential discrepancies between actual
and assigned respirator use, we asked participants to report
what respirator they most recently had been assigned to use,
and then asked what respirator they usually use. These user
groups were then classified as either concordant EHFR
users or as those assigned to use EHFRs but who usually use
something different, or discordant users. Chi-square tests
were used to compare the 2 user groups on dichotomous
and other categorical demographic and background char-
acteristic variables. A Wilcoxon rank-sum test was used to
compare the user groups by the number of years worked in
healthcare.

Frequency distributions for the entire sample of EHFR
users were calculated to address the primary study objective
of understanding respirator availability and storage prac-
tices as reported by all elastomeric users. To address the
secondary objective of understanding whether concordant
EHFR users and discordant users reported different prac-
tices, frequency distributions of responses were compared
between these 2 user groups using Chi-square analysis.
Differences between concordant EHFR users and discor-
dant users were then reevaluated after adjusting for factors
thought to potentially affect these responses that were sig-
nificantly different between the 2 user groups using a sep-
arate multinomial logistic regression model for each
response variable. Odds ratios were calculated for reporting
of specific practices in discordant compared to concor-
dant EHFR users, adjusted for job category, site (ie, urban
academic hospital; urban ambulatory practice; urban, sub-
urban, or rural community hospital), primary unit (ie,
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medical floor, surgical floor, intensive care unit, etc), fre-
quency of respirator training/fit-testing, and years worked
in healthcare.

To prevent regression model overfitting in the multivari-
able analyses, noncritical categories of outcomes and inde-
pendent variables were folded into larger or more meaningful
categories (ie, collapsed). For example, to test the hypothesis
that mobile workers such as doctors and respiratory thera-
pists might report different practices compared to healthcare
workers who work in more fixed locations, responses of
providers and respiratory therapists were grouped together
for adjusted analysis and compared to nurses.

A post hoc analysis was performed to explore the possi-
bility that differences between discordant and concordant
EHFR users were modified depending on job category and
frequency of respirator training/fit-testing (effect modifi-
cation). This analysis was conducted by adding interaction
terms between user status and the above 2 independent
variables. Stratified odds ratios were calculated for the
outcome measures found to be significantly different be-
tween concordant and discordant users in the earlier ana-
lyses. All analyses were conducted using SAS version 9.4
(SAS Institute Inc., Cary, NC).

REesuLTs

Approximately 21% of EHEFR users completed the survey.
Out of 432 healthcare workers who reported using elas-
tomeric respirators, 280 (65%) were concordant users of
EHFRs, and 142 (35%) were discordant users. Demo-
graphic and occupational characteristics of the groups are
shown in Table 1.

Most concordant EHFR users reported that their respi-
rator was always available when needed (Table 2). In con-
trast, more discordant users reported that their respirator
was “usually” available or available even less often. When
asked specifically about storage location, concordant EHFR
users differed significantly from discordant users: Almost
two-thirds of concordant users but only half of discordant
users reported storing their EHFR conveniently nearby in
the patient care area (Table 2). There were no significant
differences between respirator user groups in method of
storage (Table 2).

Most EHFR users had never changed the filters on their
masks, but more concordant EHFR users reported doing
so than did discordant users (Table 3). An even greater
number had never obtained a replacement respirator (Ta-
ble 3), with more of the discordant users reporting doing so
because of loss or theft of their respirator. This was not sig-
nificandy different, however, compared to concordant users.

Use practices between discordant and concordant EHFR
users were then compared and adjusted for co-variates as
shown in Table 4. Discordant EHFR users differed from
concordant users in reporting that their respirators were not
always available and that they had never changed their
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Table 1. Demographic Characteristics of Concordant Compared to Discordant EHFR Users (n=432)

Concordant EHFR Users Discordant EHFR Users
n=280 65% n=152 35%
n % n % p-Value
Female gender 239 85 129 85 0.891
Age 0.347
<30 93 33.2 39 25.7
30 to <40 91 32.5 56 36.8
40 to <50 45 16.0 23 15.1
50+ 51 18.0 34 22.4
Race 0.893
Nonwhite 105 37.5 58 38.2
White 175 62.5 94 61.8
Education 0.004
Doctoral degree 22 7.9 30 19.7
Master’s/some post-bachelor’s 48 17.1 29 19.1
Bachelor’s degree 113 40.4 53 34.9
Some college 67 23.9 31 20.4
High/tradeschool/other 30 10.7 9 5.9
Job Type <0.001
Nurse (non-mobile) 131 46.8 59 38.8
Patient support/other” (non-mobile) 105 37.5 34 22.4
Mobile workers 44 15.7 59 38.8
RT 20 7.1 23 15.1
Provider 24 8.6 36 23.7
Primary Unit Setting <0.001
Higher risk inpatient units 186 66.4 96 63.2
Lower risk inpatient units 30 10.7 35 23.0
Ambulatory/lab/radiology 64 22.9 21 13.8
Site 0.011
Urban academic hospital 226 80.7 137 90.1
Urban ambulatory/other” 54 19.3 15 9.9
Percentage of time wearing a respirator 0.931
0-1% 124 443 67 441
1-10% 99 35.4 56 36.8
>10-25% 57 20.4 29 19.1
Frequency of training/fit-testing 0.052
At hire and annually 214 76.4 103 67.8
Other 66 23.6 49 32.2
Wore a respirator during 2009 HIN1 0.067
Yes 93 33.2 64 42.1
No 187 66.8 88 57.9
mean years (SD)
Years worked in healthcare 12.0 (10.0) | 13.6 (10.0) | 0.028

“Includes patient care technicians, medical and nursing assistants, and all other roles.
"Largely composed of urban ambulatory site, but <10 from urban community, suburban community, suburban/rural community sites also included.

Notes. EHFR = elastomeric half-face respirator; RT =respiratory therapist

RTs grouped with providers for adjusted analysis; significant difference in distribution of job categories between current and discordant users was

unchanged once these 2 categories were collapsed into 1 (»<0.0001).

respirator filters. They were not different from concordant
EHFR users overall with respect to reporting of storage
location or storage technique and in frequency of obtaining
replacement respirators.

To explore the impact of training frequency and work
organizational factors outcomes related to storage and avail-
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ability, interactions of job category and frequency of training/
fit-testing with noncompliant status on the outcomes found
to be significant during the earlier frequency analyses: avail-
ability, storage location, and filter change frequency. Among
the 3 job categories, discordant users were consistently more
likely than concordant users to report that their respirator
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Table 2. Elastomeric Respirator Availability and Storage Location/Technique Reported by Concordant Compared

to Discordant EHFR Users (n=432)

Concordant EHFR Users Discordant EHFR Users

n=280 % of Group n=152 % of Group p-Value

Is the respirator model and size you were assigned available when you need it?” <0.001
Half the time or less 12 4.4 30 19.7
Usually 53 19.2 60 39.5
Always” 211 76.5 62 40.8

When my reusable elastomeric respirator is not in use, I store it: <0.001
Patient care area“ 183 65.4 80 52.6
Somewhere on campus 26 9.3 17 11.2
Other 54 19.3 17 11.2
In car, at home, or don’t know 17 6.1 38 25.0

My reusable elastomeric respirator is stored: 0.296
In a sealed plastic bag so that it retains its shape 162 57.9 80 52.6
Other 118 42.1 72 47.4

“Four current EHFR users did not answer this question; percents expressed in relation to percent answering question.
PFor subsequent analysis of respirator availability, responses were collapsed into “always” versus all other responses (ie, “usually” combined with “half

the time or less”).

“For subsequent analysis of respirator storage location, responses were collapsed into “patient care area” versus all other responses combined.

Note. EHFR = elastomeric half-face respirator

was not always available, and there was no significant change
in this association when job category was accounted for.
When storage location was evaluated among nurses
and patient support or other workers, discordant users did
not differ from concordant users regarding the odds that
they stored their EHFR respirator away from a patient
area; however, among the mobile workers, discordant users
did have a significantly higher odds ratio than concordant
EHFR users (aOR=3.2, 95% CI [1.4,7.5]) of reporting
that their respirator was not stored in the patient care area.
Among mobile workers (aOR=3.4, 95% CI [1.4,8.3]) and
nurses (aOR=5.03, 95% CI [1.6,15.8]), discordant users
were more likely to report that they had never replaced the
filters in their respirator; however, among patient and other
support staff, discordant users did not differ in the likeli-
hood that they had replaced the filters in their respirator.
Frequency of fit-testing/training did not significantly alter

the association between discordant user status and reported
availability, storage location, or filter change frequency.

Discussion

Summary of Findings

This study sought to understand the logistical issues related to
point-of-use availability, short-term storage, and respirator
and filter replacement associated with routine use of EHFRs
in healthcare settings. While most elastomeric respirator users
reported that their respirator was available when needed,
many did not report storing the device readily in the patient
care area. Lack of availability was consistently associated with
noncompliant discordant user status but was not additionally
affected by job status or training frequency. Compliance with
expected use was influenced by job status, particularly with

Table 3. Filter Change and Elastomeric Respirator Replacement Frequency Reported by Concordant Compared

to Discordant EHFR Users (2=432)

Concordant EHFR Users Discordant EHFR Users
n=280 % of Group n=152 % of Group p-Value

The filters/cartridges on my reusable elastomeric respirator have been changed: 0.015

Within the last year 37 13.2 13 8.6

At least once before, but not in the last year 46 16.4 13 8.6

Never® 197 70.4 126 82.9
Have you ever had to obrain a replacement reusable respirator? 0.059

No 254 90.7 129 84.9

Yes, because it was lost or stolen 14 5.0 17 11.2

Yes, other reason” 12 4.3 6 4.0

“For subsequent analysis, filter change reported within the last year was combined with at least once before, but not in the last year, and compared to

« »
never.
b

Note. EHFR = elastomeric half-face respirator
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“other reason” options included (1) material defect to the respirator, (2) need for a different size, or (3) respirator was contaminated.
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Table 4. Adjusted Odds of Respirator Use Practice Among Discordant (n=152) Compared to Concordant EHFR Users (z=280)

Stratified OR in

aOR* CcI Interaction Analysis CcI

Availability

Respirator not always available 3.62 (2.28-5.74)
Nurses 2.36 (1.18-4.72)
Patient support/other 5.13 (2.16-12.21)
Providers and RTs 5.11 (2.05-12.69)
Training/fit-testing annually 3.6 (2.11-6.16)
Training/fit-testing less frequently than annually 3.68 (1.53-8.81)

Storage location

Respirator not stored in the patient care area 1.24 (0.79-1.95)
Nurses 0.91 (0.44-1.91)
Patient support/other 0.72 (0.31-1.66)
Providers and RTs 3.2 (1.37-7.45)
Training/fit-testing annually 1.15 (0.68-1.95)
Training/fit-testing less frequently than annually 1.51 (0.67-3.42)

Storage technique”

Respirator stored suboptimally 1.02 (0.66-1.56)

Filter change frequency

Never changed filters 2.57 (1.49-4.44)
Nurses 5.03 (1.61-15.75)
Patient support/other 1.21 (0.51-2.85)
Providers and RTs 3.35 (1.35-8.31)
Training/fit-testing annually 2.63 (1.40-4.95)
Training/fit-testing less frequently than annually 2.42 (0.91-6.44)

Replacement 1'espira\torb

Never obtained replacement respirator 0.83 (0.43-1.60)

*Adjusted for job category, site, primary unit, frequency of fit-testing or training, and years worked in healthcare.
PNo interaction analysis performed because of lack of statistically significant difference between concordant and discordant groups during earlier chi-

square analysis.

Note. EHFR = elastomeric half-face respirator, aOR=adjusted odds ratio; CI=confidence interval.

more mobile workers reporting inconvenient storage loca-
tion. Additionally, many elastomeric respirator users do not
store their respirators according to the expected practice, al-
though this was not associated with discordant user status.

Most healthcare elastomeric respirator users have never
changed the filters on their respirators, and very few
have obtained a replacement respirator. These logistical
realities in one system’s EHFR experience may predict
compliance—or noncompliance—with expected respira-
tory protection practices more widely. Such observations
may predict the utility then of EHFRs as a solution to N95
respirator shortages. Reported practices that were signifi-
cantly different between concordant versus discordant users
included ready availability, storage location, and frequency
of filter change. This suggests that those issues, in partic-
ular, may be key logistical determinants of compliance with
recommended practices in respiratory protection programs
that include elastomeric devices.

Similarities with Other Studies

Our study found similar associations between reported
respirator availability and compliance with expected use
practice seen previously in health care. In a study among
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nurses, allocating adequate storage space and ensuring
that this storage space is used were factors that significantly
influenced nurses’ use of respiratory protection to prevent
occupational transmission of respiratory illnesses."* In an-
other study of clinicians and management leaders related to
hospital respiratory protection, knowledge regarding stor-
age of respirators was deemed to be an important compe-

tency for healthcare workers in respiratory protection.'’

Storage of Respirators in Health Care

In this study, healthcare workers were asked about methods
of respirator storage compared to expected hospital practice
at the time, which was to store the EHFR in a sealed
plastic bag. While just over half of the respondents reported
compliance with this practice, it was not associated with
discordant status. This suggests that coherence with ex-
pected storage methods does not predict compliance with
assigned respirator use. While storing EHFRs in sealed plastic
bags may be suboptimal, storing them in sealed containers
or individual storage bins, as OSHA suggests, may not be
needed in a relatively clean healthcare environment.'®!”
Currently, the only healthcare-specific respirator stor-
age guidance focuses on disposable N95s. A 1995 position
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paper by the Society for Healthcare Epidemiology
of America, for example, suggested acceptable forms of
overnight respirator storage may include hanging the res-
pirator on a pegboard, placing it in a locker, or putting it
in the pocket of a laboratory coat hung in a locker, citing
no reason to place the respirator in a plastic bag—which
previously had been considered an appropriate storage
method—if it is being stored in a clean environment.'” In
the context of extended use and limited reuse of disposable
NO95 respirators, the Centers for Disease Control and Pre-
vention (CDC) advises hanging used respirators in a des-
ignated storage area or keeping them in a clean, breathable
container, such as a paper bag, between uses.'® If EHFR
storage is considered similarly to N95 storage, there is pre-
cedent for healthcare-focused storage guidance that does not
include storage in a sealed or individual container. Ramifi-
cations of storage outside of a sealed container would largely
have an impact on filter lifespan, as affected by humidity.
Humidity in most well-resourced healthcare settings, how-
ever, is likely to be routinely controlled, making this less of a
negative factor. The importance of keeping the face-piece
protected from deformation, however, cannot be neglected.
Thus, storage in a manner that prevents this must be assured.

Impact on Respirator Availability

Our study participants reported infrequent filter change. The
reasons for this can not be determined from our survey. Of
those who had changed their filters within the past year
(n=50), most did so because they either asked to change them
or they were told to do so. A third of those doing so reported
they did so because the filters had become wet or visibly soiled
or because it was hard to breathe (data not shown). It is pos-
sible that the filters should have been changed more fre-
quently. In environments with heavy particulate loads, such as
mining or construction, filter change frequency is expected to
be much greater than in an environment like healthcare, where
traditional loads of particulates are much lower.'”"?

In a similar EHFR-based respiratory protection program
at the Texas Center for Infectious Disease (TCID), which
houses patients with active tuberculosis, filter cartridges are
changed annually or when dirty, saturated with fluids, dam-
aged, or difficult to breathe through.”*® The appropriate in-
terval for filter changes of elastomeric respirators in healthcare
environments is currently a research gap, but the interval of
filter use may be longer than in industrial environments.

Finally, loss and theft of elastomeric respirators affect
availability and must be anticipated. While costs associated
with respirator replacement are potential barriers to elas-
tomeric use, this study showed that very few healthcare
workers reported obtaining a replacement respirator.

Options to Ensure Successful Use

Various options may be considered to ensure elastomeric
respirator storage for successful point-of-care use. At the
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institutional level, responsibility for storage may be cen-
tralized or left to the individual. The 2018 National Aca-
demies report suggested that when the number of workers
involved is small, or when use of respiratory protective
devices is “on demand,” respirators could be assigned to
workers who are individually responsible for storage of their
respirators.”

The individual-based approach was the strategy in place
for the healthcare workers in the present study, where
64% of workers reported that their respirator was “always”
available, despite a significant portion of respondents re-
porting that their respirator was not stored in the imme-
diate patient care area. Notably, these suboptimal storage
practices were more frequently reported by providers and
respiratory therapists, who are mobile workers. This also
influenced their compliance with expected respirator use.
Consequently, assurance that a mobile worker always has a
respirator nearby may require securing it to their person or
providing a dedicated cache of unassigned respirators of
various sizes available for use in each unit. One institution
has reported success with the former approach. The TCID
has successfully implemented a strategy where healthcare
workers carry their elastomeric respirators in shoulder
carrying bags supplied by the employer.” This strategy
provides an individual-focused mechanism for healthcare
workers to always have access to their respirator. Alter-
natively, a plan in which the healthcare facility provides a
cache of respirators in a dedicated storage area on each
clinical unit would ensure that mobile healthcare workers
will have access to clean, well-maintained respirators, but
may be limited by lack of dedicated storage space.”

In a Canadian pilot study where elastomeric respira-
tors were newly introduced, storage of respirators near to
patient rooms was limited as was storage in clean supply
and soiled utility rooms.”?" Thus, a central-based storage
plan requires forethought and innovation. This has previ-
ously been accomplished in stocking protective gowns re-
quired for care of patients on contact precautions. Solutions
in that arena have included integration of storage cabinets
into walls so that workspace is optimally preserved.

Study Strengths and Limitations

This study has several strengths. First, this is the only study
in the literature of healthcare workers who (currently or
previously) routinely use elastomeric respirators. The ex-
periences from this population can help inform decisions
and policies about elastomeric respirators in healthcare re-
spiratory protection programs. The surveys were designed
based on feedback from healthcare workers who routinely
use elastomeric respirators, rather than from participants
using them as part of a trial period or research study. Our
population provides accounts of use from caregivers who
use respirators regularly, with 20% of this user group re-
porting respirator use during at least 10% of their usual
work time. This likely represents the frequency of respirator
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use for healthcare workers caring for patients on airborne
precautions in many urban hospital settings in the United
States.

Our study also has several limitations. The results are
based on self-reporting, which may provide biased infor-
mation, and the study was not designed to include obser-
vation validation of practices among healthcare workers.
Another limitation is classification of respirator users. At
the time of questionnaire deployment, the hospital had
begun transitioning certain clinical units out of elastomeric
respirators because of concerns about noncompliance with
use of assigned respirators, particularly among mobile staff
such as physicians. This may have limited the number of
participants who were “currently” using elastomeric respi-
rators or may have confused participants as to what type of
respirator they were assigned to use. Because of this, results
among concordant users and discordant users are reported
to provide comprehensive responses from all users. Thus,
despite potential issues associated with new respirator as-
signment or discordant use, we were able to capture a broad
range of experiences with elastomeric respirator use from a
worker population familiar with their use.

CONCLUSION

As part of a larger effort to evaluate the viability of elasto-
meric respirators as an alternative to N95 respirator use in
healthcare, this study showed that lack of storage and ready
point-of-use access are barriers, especially among mobile
users. While most healthcare workers report that the res-
pirator is available, discordant users were more likely to
report barriers to availability. Availability of respirators
clearly affects compliance with expected respirator use
practices, and, if not addressed, limits potential for use of
re-usable devices as an alternative to N95 respirators. Strat-
egies to ensure ready availability and easy, secure storage of
respirators, however, will permit inclusion of elastomeric
respirators as a viable asset in pandemic planning and routine
respiratory protection programs.
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