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Exploring respiratory protection practices for prominent hazards
in healthcare settings
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aNational Institute for Occupational Safety and Health, Pittsburgh, Pennsylvania, USA; bAssociation of Schools and Programs of Public
Health, Washington, D.C., USA; bNational Institute for Occupational Safety and Health, Cincinnati, Ohio, USA

ABSTRACT
The use of respiratory protection, an important component of personal protective equipment (PPE) in
healthcare, is dependent on the hazard and environmental conditions in the workplace. This requires
the employer and healthcare worker (HCW) to be knowledgeable about potential exposures and their
respective protective measures. However, the use of respirators is inconsistent in healthcare settings,
potentially putting HCWs at risk for illness or injury. To better understand respirator use, barriers, and
influences, the National Institute for Occupational Safety and Health (NIOSH) Health and Safety
Practices Survey of Healthcare Workers provided an opportunity to examine self-reported use of res-
pirators and surgical masks for targeted hazards. The hazards of interest included aerosolized medica-
tions, antineoplastic drugs, chemical sterilants, high-level disinfectants, influenza-like illness (ILI), and
surgical smoke. Of the 10,383 HCWs who reported respiratory protection behaviors, 1,904 (18%)
reported wearing a respirator for at least one hazard. Hazard type, job duties, site characteristics, and
organizational factors played a greater role in the likelihood of respirator use than individual factors.
The proportion of respirator users was highest for aerosolized medications and lowest for chemical
sterilants. Most respondents reported using a surgical mask for at least one of the hazards, with high-
est use for surgical smoke generated by electrosurgical techniques and ILI. The high proportion of
respirator non-users who used surgical masks is concerning because HCWs may be using a surgical
mask in situations that require a respirator, specifically for surgical smoke. Improved guidance on haz-
ard recognition, risk evaluation, and appropriate respirator selection could potentially help HCWs bet-
ter understand how to protect themselves at work.
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Introduction

Health and safety precautions are essential to prevent
exposures when working with or around health haz-
ards—a daily occurrence in U.S. healthcare settings.
Workplace safety is important as healthcare workers
(HCWs) experience one of the highest numbers of
nonfatal occupational injuries and illnesses compared
to other service industries.[1] To prevent occupational
exposures, the hierarchy of controls specify that
unless the hazard can be eliminated or substituted
with a less toxic substance, exposure controls should
be systematically implemented in the following
decreasing order of efficacy: engineering controls,
administrative controls, work practice controls, and
personal protective equipment (PPE).[2] PPE, such as
gowns, gloves, and respirators, are often used in
combination with other controls as a last defense to
prevent potential highly toxic exposures. However,

PPE use has been found to be inconsistent in health-
care settings and is affected by factors such as guide-
lines, employer policies, availability, user adherence,
and safety culture.[3–6]

Respirators are a specific type of PPE used to pro-
tect the wearer from inhaling harmful particulates,
aerosols, and other airborne hazards.[7] The
Occupational Safety and Health Administration
(OSHA) provides respiratory protection standards,
regulations, and guidance for respiratory protection
programs including recommendations for hazard rec-
ognition, risk evaluation, and appropriate respirator
selection and use.[8] Many studies, however, have
found that a hurdle to correct respirator use in prac-
tice is understanding how to select the appropriate
type of protection necessary for a given exposure.[4,6]

This problem may be exacerbated in the healthcare
industry, which has nearly five times the number of
respirator-using employees than any other private
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sector service industry.[9] Respirator use can depend
on an individual’s perceived likelihood of exposure,
knowledge of risk, and awareness of appropriate res-
pirator type.[3] Inconsistent use of respirators may
also be influenced by a lack of awareness of the types
of protection provided by surgical masks vs. respira-
tors.[10] Surgical masks provide barrier protection
against large-particle droplets, splashes, sprays, or
splatter, but do not effectively filter small particles
and are not considered respiratory protection.[11,12]

Without adequate knowledge of respiratory protec-
tion, employers, supervisors, and HCWs may not be
equipped to make evaluations correctly and may
choose insufficient protection.[13]

Previously reported findings from the National
Institute for Occupational Safety and Health (NIOSH)
Health and Safety Practices Survey of Healthcare
Workers found that PPE best practices are not always
used.[14–16] Specifically, Silver and colleagues found
predictive factors for PPE use with antineoplastic
drugs to be familiarity with guidelines, training in safe
handling practices, and perceived availability.[17]

Safety climate plays a role in influencing adherence,
which may vary in interpretation by the type of
HCW, the HCW’s responsibilities at work, and the
influence of management.[18,19] There is considerable
interaction between individual behaviors, environmen-
tal factors, and organizational characteristics affecting
PPE adherence prompting the need to better under-
stand these influences to improve workplace health
and safety.

Recognizing the unique PPE challenges faced in
healthcare, the Institute of Medicine recommended
the exploration of respirator designs specific to HCW
needs.[20] Manufacturers, policy makers, and research
initiatives are gathering data about respirator users to
help design the next generation of respirators.[21,22]

However, data on respirator use and users in health-
care are limited. Investigating trends in respirator use
when HCWs are potentially exposed to specific air-
borne hazards can help explain the nuances of HCW
respiratory practices so that training and recommen-
dations can address identified deficiencies. An analysis
of the respirator data for specific hazards of interest
from the NIOSH Health and Safety Practices Survey
of Healthcare Workers allows further exploration of
the use of respirators and surgical masks among
HCWs. The primary objective of this cross-sectional
analysis is to better understand respirator use for each
of the targeted hazards and to describe barriers and
influences to using respirators in the health-
care setting.

Methods

Survey methodology

The NIOSH Health and Safety Practices Survey of
Healthcare Workers, an anonymous, multi-module,
web-based survey was conducted in 2011. The study
population included members of 21 professional prac-
tice organizations representing HCWs who routinely
use or come in to contact with selected chemical
agents. Major occupational groups represented by
these organizations included nurses, pharmacy practi-
tioners, technologists/technicians, anesthesiologists
and other anesthesia care providers, respiratory thera-
pists, and dentists and other dental practitioners.
Information on the methods used in the development
and testing of the survey instrument, implementation,
respondent characteristics, strengths, and limitations
have been previously reported.[23]

Survey instrument

The survey included a screening module, core module,
and seven hazard-specific modules. The screening
module determined if respondents were eligible to
complete the survey based on whether they had used
or been in contact with any of the targeted chemical
hazards in the 7 days prior to the survey, with the
exception of the aerosolized medication pentamidine
for which use or contact was up to 30 days prior to
the survey. Those with potential exposures were eli-
gible for the survey.

The core module collected information on respond-
ent demographics, occupation, employer characteris-
tics, and other topics relevant to HCWs. The core
module also provided questions about potential expos-
ure to seasonal influenza or patients with influenza-
like illness (ILI) symptoms in the year prior to the
survey and corresponding respiratory protection prac-
tices. This study examines respiratory protection prac-
tices for ten potential respiratory hazard scenarios
based on data from six of the seven hazard modules:

� compounding antineoplastic drugs;
� administering antineoplastic drugs;
� administering aerosolized ribavirin;
� administering aerosolized antibiotics (tobramycin,

amikacin, colistin);
� administering aerosolized pentamidine;
� handling chemical sterilants (ethylene oxide,

hydrogen peroxide gas plasma);
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� handling high-level disinfectants (glutaraldehyde,
orthophthaldehyde, peracetic acid, hydro-
gen peroxide);

� proximity to surgical smoke generated by
laser techniques;

� proximity to surgical smoke generated by electro-
surgical techniques; and

� exposure to seasonal influenza or patients with
ILI .

Photos depicting different types of respirators and
surgical masks were used to minimize response error.

Data analysis

For each hazard that included questions on the use of
respiratory protection, respondents were asked: Did
you wear any of the following while working with
[aforementioned hazard]? Response options were:

� N95 respirator (including surgical N95 respirator)
� Powered air-purifying respirator (PAPR) with

particulate filter(s)
� Half-facepiece air-purifying respirator with particulate

filter(s)
� Full-facepiece air-purifying respirator with particu-

late filter(s)
� Standard surgical mask (including laser mask for

surgical smoke exposure)
� I did not wear any respirators or masks
� Other
� I don’t know

Respondents were able to select as many responses
as were applicable to their work. For this study,
respondents were classified as respirator users if they
wore an N95 respirator, PAPR, or half- or full-face-
piece respirator for at least one of the hazards and
respirator non-users if they only used surgical masks
or responded I did not wear any respirators or masks.
Less than 1% of the overall responses were other or I
don’t know and were excluded from the classification
as a respirator user or non-user. The highest level of
protection was recorded if multiple answers were
reported. For example, if a participant selected surgi-
cal mask and N95 respirator, they were classified as a
respirator user. As participants were recruited only if
they had contact with the chemical hazard of interest
recently (7 days for most hazards), those who reported
respirator use would likely be considered frequent
users and were of most interest to this analysis. Those
who reported they did not always use respirators,

excluding exposure to ILI, were asked a follow-up
question to ascertain why respiratory protection was
not always used.

Perceived safety climate questions relating to PPE
use were also considered in this analysis to capture
organizational factors that may play a role in respir-
ator use. Respondents were asked about safety training
in the past 12 months related to each specific hazard,
influenza vaccination status, and if they had experi-
enced a work-related injury, illness, or exposure.
Safety climate statements related to PPE use and
training included the following: proper PPE is avail-
able, have received adequate training from employer
to recognize health and safety hazards, usually have
enough time to take safety precautions, and feel the
organization has a positive safety culture. Responses
using a Likert scale were dichotomized into yes (agree
or strongly agree) or no (disagree or strongly disagree)
categories. Respondents were also asked to report
their level of stress at work (none, moderate, or a lot).

If participants completed more than one module,
they were counted as one respondent but all responses
were recorded. The number of respondents varied for
each hazard and not all eligible participants answered
all of the questions provided. Descriptive statistics
with percentages are presented and only responses
related to the question of interest were included for
analysis. Bivariate comparisons using Pearson’s chi-
squared test compared whether differences in the
observed distribution between the respirator users and
non-users were due to chance, a p-value of �0.01 was
considered significant. Statistical analysis was con-
ducted using SAS version 9.3 (Cary, NC).

The NIOSH Institutional Review Board (IRB)
determined that the activities of this project consti-
tuted surveillance and did not meet the criteria of
research according to 45 CFR 46.110(b)(2) and the
Centers for Disease Control and Prevention (CDC)
Guidelines for Defining Public Health Research and
Public Health Non-Research. Although not required
by the IRB, elements of a traditional informed consent
document were included in the invitation letter, which
included a hyperlink to the survey, and informed con-
sent was implied in the anonymous web survey.

Results

A total of 10,383 HCWs reported their hazard-specific
respiratory protection behaviors; 1,904 (18%) respond-
ents were classified as respirator users and the remain-
ing 8,479 were classified as non-users. The highest
percentage of respirator users were nurses (52%),
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therapists (22%), physicians (10%), and technologists/
technicians (10%) (Table 1). When detailed occupa-
tions were reported, the highest percentage of respir-
ator users were: respiratory therapist (22%), nurse
anesthetist (13%), and physician anesthesiologist
(10%). Noteworthy was that nursing specialties (anes-
thetist, oncology, hematology/oncology, and gastro-
enterology/endoscopy) represented four of the top six
occupational categories for respirator users.
Respiratory therapists, who often deal with aerosolized
medications, had the greatest difference in proportion
of respirator users (22%) vs. non-users (4%) compared
to the other occupations.

Respirator users were more likely to work in set-
tings with more than 1,000 employees and in cities
with 50,000 or more people (Table 1). The distribu-
tion of respirator users significantly (p< 0.01) differed
from non-users for: sex, facility type, major occupa-
tional group, detailed occupation, time spent in direct
patient care, urban vs. rural, and number of employ-
ees at site. Respirator users did not differ from non-
users on age, job experience, or education.

Use of an N95 respirator was reported the most
often (93%) of the respirator types; very few respond-
ents indicated the use of half- or full-facepiece respira-
tors (3%) or PAPRs (4%). In Figure 1, the proportion
of respirator users is compared to two sub-categories
of respirator non-users: surgical mask users and those
who reported they did not wear either a mask or a
respirator, both of which constitute no respiratory
protection. The proportion of respirator users was
highest for aerosolized medications, including riba-
virin (79%), pentamidine (56%), and antibiotics
(26%), and lowest for chemical sterilants (0%). Those
exposed to patients with ILI symptoms also had a
relatively high proportion of respirator users (21%).
All other hazard types had a low proportion of respir-
ator users, less than 11%. If participants used a respir-
ator, they were asked if they had been fit tested for
the respirator they used, only 440 of the 1,767
respondents who answered the question reported that
they had been fit tested for the respirator they used.
Most respondents reported using a surgical mask
(78%) for at least one of the hazards, ranging from

Table 1. Distribution of characteristics that differed significantly in respirator users vs. non-users.

Characteristic

Respirator users Respirator non-users

p-valuenA¼ 1904 % nA¼ 8479 %

Sex Female 1246 67.2 6096 74.2 <0.01
Male 609 32.8 2116 25.8

Facility type Hospital 1543 82.5 5599 67.3 <0.01
Ambulatory setting 272 14.5 2514 30.2
Residential/social care 56 3.0 202 2.4

Major occupational
group

Nurse 969 51.5 4746 57.0 <0.01
Therapist 419 22.3 306 3.7
Physician 190 10.1 909 10.9
Technologist/technician 188 10.0 1194 14.3
Dentist/dental practitioner 53 2.8 816 9.8
Pharmacist/pharmacy practitioner 25 1.3 134 1.6

Detailed occupationþ Respiratory therapist 418 22.3 303 3.6 <0.01
Nurse anesthetist 239 12.7 1458 17.5
Physician anesthesiologist 186 9.9 905 10.9
Oncology nurse 155 8.3 671 8.0
Hematology/oncology nurse 131 7.0 510 6.1
Gastroenterology/endoscopy nurse 116 6.2 481 5.8

Time spent in direct
patient care

76-100% 1213 64.6 5901 71.0 <0.01
51-75% 285 15.2 1053 12.7
26-50% 157 8.4 465 5.6
1-25% 177 9.4 526 6.3
0 46 2.5 363 4.37

Urban vs. rural work
setting

Large city (�50,000 people) 1191 63.6 4693 56.6 <0.01
Small city (<50,000 people) 357 19.0 1781 21.5
Suburbs/rural 326 17.4 1818 21.9

Size of employer >1000 workers 819 43.8 2593 31.3 <0.01
100–1000 workers 652 34.8 2713 32.8
1–99 workers 401 21.4 2979 36.0

The denominator for each percentage is the column total (i.e., group total of users or non-users) that answered each question minus any non-responses.
ANumber of respondents varied for individual items (i.e., those who elected not to answer).
þOccupations that represented more than 5% of overall responses.
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14–95% across the different hazards, with highest use
for surgical smoke generated by electrosurgical techni-
ques (95%) and ILI (73%).

Respondents who did not use a respirator when
potentially exposed to the hazards of interest were
asked why they did not use a respirator (Figure 2).
Multiple responses were permitted therefore associated
counts represent the total number of responses
(n¼ 16,522). The two most common responses were
not part of our protocol (n¼ 5,289) and exposure was
minimal (n¼ 3,483), followed by not provided by
employer (n¼ 2,079), not readily available in work
area (n¼ 1,840), no one else who does this work uses
them (n¼ 1,606), and an engineering control was being
used (n¼ 1,398). The two least common responses
were too uncomfortable or difficult to use (n¼ 629)
and concerned about raising patient’s anxiety
(n¼ 189). The response concerned about raising
patient’s anxiety was only asked about hazards where
direct patient care was involved (e.g., aerosolized med-
ications, antineoplastic drugs, and surgical smoke).

Responses to perceived safety climate questions
relating to PPE use are shown in Table 2. There were
significant (p< 0.01) differences in distribution of
characteristics between respirator users and non-users
for respirators users having received an influenza vac-
cination, trained in the past 12 months, having
adequate training, and PPE availability. There was not
a significant difference between respirator users and
non-users for experiencing a work-related injury or

illness in the past year, having enough time to take
safety precautions, having a positive safety culture, or
having stress in the workplace.

Discussion

The goal of this study was to explore respirator use
for prominent chemical hazards in healthcare settings
and to describe influences and barriers to using
respiratory protection. Comparing respiratory protec-
tion practices across several hazards of interest, rea-
sons why respiratory protection was not used, and
factors that vary between respirator users and non-
users allows for a better understanding of prevailing
occupational safety practices in healthcare. This ana-
lysis builds upon previously published analyses of the
NIOSH Health and Safety Practices Survey of
Healthcare Workers by analyzing behaviors across all
hazards to capture respiratory-specific safety practices.

It is important to consider in this cross-sectional
analysis that the hazards in the survey have different
respiratory recommendations and guidelines. The type
of hazard, employer policies, and guidelines would be
the appropriate drivers in determining whether respir-
ator use is warranted, including when environmental
action levels are exceeded.[23] For example, a respir-
ator is recommended during compounding or admin-
istering antineoplastic drugs when splashes, aerosols,
or vaporization are likely—unlike aerosolized antibiot-
ics, which have not been classified by NIOSH as

Figure 1. Healthcare worker use of respirators and surgical masks by hazard.
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hazardous drugs.[24] During administration as an
aerosol, ribavirin, and pentamidine require at least an
N95 respirator but only when appropriate engineering
controls are not in place.[25,26] Engineering controls
are often employed for chemical sterilants and high-
level disinfectants, but if ineffective, a respirator would
be recommended.[27] Current recommendations for
surgical smoke include the removal of the smoke at
the source using portable smoke evacuators or wall
suction systems, but in the absence of these engineer-
ing controls, respiratory protection is recom-
mended.[28,29] For ILI, a surgical mask is
recommended for seasonal influenza, and a respirator

is recommended for high-risk procedures or poten-
tially pandemic strains.[7]

Each hazard had a different proportion of respir-
ator users, surgical mask users, and neither mask nor
respirator users. N95 respirators were the most com-
monly reported respirator type with only 175
responses across all the hazards indicating the use of
PAPRs or half- or full-facepiece respirators, with these
results being similar to those from another national
survey.[30] Respirator use was highest among those
who administered pentamidine and ribavirin, which
are hazards with well-defined recommendations, fol-
lowed by antibiotics, which lack authoritative safe
handling guidelines and the perceived need for

Figure 2. Reasons for not always wearing a respirator while working with targeted hazards. Percentage denominator is the total
number of responses as multiple answers were permitted. �Response provided only if direct patient care was involved.

Table 2. Participant responses to perceived safety climate questions comparing respirator users and respirator non-users.

Question Response^

Respirator users Respirator non-users

p-valuenA¼ 1904 % nA¼ 8479 %

Have you received a seasonal influenza vaccine in
the last 12 months?

Yes 1541 84.4 6198 77.1 <0.01

When was the last time you received training on
procedures for the safe handling of
[the hazard]?

In past 12 months 929 48.8 3335 39.3 <0.01

In the past 12 months, have you experienced a
work-related injury, illness, or exposure?

Yes 263 14.2 1109 13.6 0.49

I usually have enough time to take safety
precautions while completing my duties.

Yes 1554 86.7 6881 87.1 0.62

Proper personal protective equipment is available
to me.

Yes 1684 94.5 7284 92.5 <0.01

I have received adequate training from my
current employer to recognize health and
safety hazards in my job.

Yes 1588 89.3 6642 85.0 <0.01

I feel my organization has a positive
safety culture.

Yes 1579 88.5 6828 86.7 0.04

How much stress would you say you experienced
at work in past 7 calendar days?

None 182 10.0 913 11.3 0.06
Moderate 1123 61.5 5031 62.4
A lot 521 28.6 2114 26.2

The denominator for each percentage is the column total (i.e., group total of users or non-users) that answered each question minus any non-responses.
^Responses using a Likert scale were dichotomized into yes (agree or strongly agree) or no (disagree or strongly disagree) categories.
ANumber of respondents varied for individual items (i.e., those that elected not to answer).
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respiratory protection. Respirator use was lowest for
chemical sterilants—a finding not unexpected as these
chemicals are often used in enclosed processes with
engineering controls, where the potential for worker
exposure would be minimal under normal operat-
ing conditions.

There was a high proportion of respirator non-
users who used surgical masks. Surgical masks only
provide barrier protection against large-particle drop-
lets and do not effectively filter small particles.[11,12]

They are primarily used in healthcare settings to pro-
tect patients and HCWs from those who may have a
respiratory infection or to protect sterilized or disin-
fected equipment. This high prevalence of surgical
mask use is concerning because HCWs may be using
a surgical mask in situations that require respiratory
protection. Specifically, this study found a pattern of
potential inappropriate or overuse of a surgical mask
with regard to surgical smoke. Nearly all respondents
reported wearing a surgical mask (which includes laser
masks) when working in the vicinity of surgical
smoke. However, surgical masks do not provide
adequate protection against surgical smoke.[31] This is
worrisome as engineering controls for surgical smoke
are not always used or available.[15] Additionally, it is
unacceptable to use surgical masks during compound-
ing of or administration of highly toxic antineoplastic
drugs.[24] Other studies have found that HCWs may
not be knowledgeable about selection of a respirator
nor know the specific type of respirator they use.[13,33]

These results underscore the need for training and
education of employers and HCWs about respir-
ator types.

Although the reason respondents wore a surgical
mask is unknown, further exploration of their
inappropriate, widespread use to protect against anti-
neoplastic drugs, aerosolized medications, surgical
smoke, and other chemical hazards seems warranted.
Information on the types of protection used indicate
it is important to provide HCWs with current and
accurate information on the hazards they may be
working around. This should include the most recent
best practices and guidelines for respiratory protection
based on the risks associated with the hazards and the
likelihood of exposure to the hazards.

In light of the previous findings, we post hoc
explored associations between HCWs respiratory pro-
tection behaviors and if the employee was aware if the
employer had a procedure for handling the hazard of
interest. Knowing there was a procedure was only
associated with those that wore only a surgical mask.
Perhaps HCWs are correctly following procedures,

but the high surgical mask use in situations where a
surgical mask will not provide appropriate respiratory
protection implies that procedures may not match the
risks of the hazards. Other studies have found that
HCWs respiratory protection recommendation know-
ledge may be less than ideal.[13,32] For these reasons,
policy-level changes may be the best way to ensure
that HCWs are protected, regardless of their personal
knowledge about respiratory risks.

Reasons for respirator non-use can be divided into
two categories: (1) legitimate non-use of a respirator
(not part of the facility’s protocol, exposure was min-
imal, an engineering control was in use); and (2)
potential under-protection due to deviation from pro-
tocols (not readily available in work area, no one else
who does this work uses them, too uncomfortable or
difficult to use, and concerned about raising patient’s
anxiety). The majority of reasons why HCW did not
use a respirator fall into the legitimate non-use of a
respirator category (62%). However, 26% of respond-
ents reported a reason that suggests potential under-
protection. Targeting these barriers to respirator use
could improve workplace protections for HCWs. The
final reason for not using a respirator, not provided by
an employer, is difficult to categorize as it could be a
legitimate non-use, i.e., employer protocol deemed a
respirator not necessary, or potential under-protec-
tion, i.e., employer not providing respirators to
employees when needed. It should be pointed out that
not being part of the protocol should be carefully inter-
preted, as protocols must be updated if exposure or
hazard recommendations change and HCWs should
be made aware of the revised protocols.

These responses can also be sorted into barrier cat-
egories: organizational, personal, and product. As
shown in Figure 2, more than half of responses as to
why HCWs did not wear a respirator aligned with the
organizational level factors (not being part of the
protocol, not being readily available, and not being pro-
vided by employer) and could be addressed with site-
wide interventions. At the personal level, no one else
who does this work uses them was the main reason for
non-use of respirators. Training and education on the
risks associated with exposure could help encourage
use of respirators when needed. When the exposure is
minimal or engineering controls are used, HCWs
should be able to identify if, and when, there is a fail-
ure of the controls or when exposure is no longer
minimal to ensure that adequate respiratory protec-
tion is used. Product barriers (too uncomfortable or
difficult to use and concerned about raising the
patient’s anxiety) were reported the least often as the
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reason HCWs did not use respiratory protection, indi-
cating that the product itself did not necessarily hin-
der use as often.

Study findings indicate that individual factors, such
as education, age, or experience, did not play a signifi-
cant role in the decision to use a respirator or not,
which is consistent with previous studies.[4,32] Instead,
characteristics of the job (i.e., job type and percentage
of time spent in direct patient care) as well as work-
site characteristics (i.e., number of employees and
facility type) were more predictive of respirator use.
This may be due to an emphasis on job- or hazard-
specific training and is encouraging to safety
professionals.

As seen in Table 2, respirator users were more
likely to have received a seasonal influenza vaccin-
ation and to have had training in the past 12
months than those who did not use respirators,
potentially indicating a safety-focused individual or
working environment. Respirator users were also
more likely to have PPE available to them and to
have received adequate training. There was no sig-
nificant difference between respirator users and
non-users related to having the time to take safety
precautions, having positive safety climate, or work-
related stress, reinforcing that individual factors
have less of an impact on wearing a respirator than
job or organizational safety practices. A study of
nurses who administered liquid antineoplastic drugs
from this survey found that use of PPE and engin-
eering controls was better when perceived manage-
ment commitment to safety—a key component of
safety climate—was higher.[18]

Limitations of the survey instrument and imple-
mentation have been discussed elsewhere.[23] The
exposures included are not an exhaustive list of pos-
sible risks that require respirator use in the healthcare
setting; notably, respirator use for infectious diseases
other than ILI, such as tuberculosis, was not captured.

This survey was unique in that it collected informa-
tion on respiratory protection practices from HCWs
who routinely use or were in contact with hazardous
chemicals. It is important for respiratory protection
program managers to obtain feedback from employees
and provide guidance to improve compliance and
mitigate barriers to using appropriate respira-
tory protection.

Conclusions

This study reports on respiratory protection practices
across prominent healthcare hazards, reasons why

respiratory protection was not used, and factors that
vary between respirator users and non-users. N95 res-
pirators were the most commonly used respirator
type. The widespread use of surgical masks warrants
further investigation, as they appear to be used in
some situations where respiratory protection is recom-
mended, such as around surgical smoke and antineo-
plastic drugs. Guidance, tools, and training should be
innovative to increase hazard recognition, risk evalu-
ation, and appropriate respirator selection and use for
HCWs. Additionally, as site-specific characteristics
were the key drivers for respirator use, organizational-
level interventions should be considered to ensure
that protocols follow best practices, guidelines are
updated regularly, and that appropriate respiratory
protection is provided and available.
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