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Background: Healthcare personnel (HCP) knowledge and attitudes toward infection control measures are
important determinants of practices that can protect them from transmission of infectious diseases.
Methods: Healthcare personnel were recruited from Emergency Departments and outpatient clinics at
seven sites. They completed knowledge surveys at the beginning and attitude surveys at the beginning
and end of each season of participation. Attitudes toward infection prevention and control measures,
especially medical masks and N95 respirators, were compared. The proportion of participants who cor-
rectly identified all components of an infection control bundle for seven clinical scenarios was
calculated.
Results: The proportion of participants in the medical mask group who reported at least one reason to avoid
using medical masks fell from 88.5% on the pre-season survey to 39.6% on the post-season survey (odds ratio
[OR] for preseason vs. postseason 0.11, 95% CI 0.10-0.14). Among those wearing N95 respirators, the propor-
tion fell from 87.9% to 53.6% (OR 0.24, 95% CI 0.21-0.28). Participants correctly identified all components of
the infection control bundle for 4.9% to 38.5% of scenarios.
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Conclusions: Attitudes toward medical masks and N95 respirators improved significantly between the begin-
ning and end of each season. The proportion of HCP who correctly identified the infection control precautions
needed for clinical scenarios was low, but it improved over successive years of participation in the study.

Published by Elsevier Inc. on behalf of Association for Professionals in Infection Control and Epidemiology,
Inc.
INTRODUCTION

Medical masks and N95 respirators are integral components of
infection prevention and control measures that protect healthcare
personnel (HCP) from transmission of respiratory infections from
patients.1 Effectiveness of N95 respirators and medical masks (com-
monly referred to as surgical masks) for prevention of transmission
depends on the characteristics of the pathogen, host susceptibility,
environmental conditions, the facial fit of the protective device, the
filtration efficiency of the protective device,2 and adherence of the
device wearers to consistent and proper device use throughout the
period of exposure.3-7

Laboratory studies have demonstrated superior filtration effi-
ciency for N95 respirators compared to medical masks2; however,
clinical trials have not confirmed superiority for N95 in practice.8-11

The Respiratory Protection Effectiveness Clinical Trial, (ResPECT), was
a pragmatic, cluster randomized clinical trial, designed to compare
the effectiveness of N95 respirators and medical masks worn by HCP
for prevention of transmission of influenza and other viral respiratory
infections.12 Participants in ResPECT completed surveys of their
knowledge, attitudes and beliefs regarding infection control meas-
ures designed to prevent transmission of respiratory pathogens from
patients to HCP. We report herein the results of those surveys.

HCP adherence to guidance, regulation and healthcare institu-
tional policies about wearing medical masks and N95 respirators has
been shown to be incomplete, ranging widely from 10% to 84%.13-16

Strategies employed to improve adherence include education, train-
ing, making masks readily available, and observation of and feedback
to HCP about workplace behaviors. Improving HCP adherence with
all types of personal protective equipment (PPE) and other protective
measures has been a major goal for infection prevention programs.

A better understanding of HCP knowledge of and attitudes toward
infection prevention and control practices, including the use of medi-
cal masks and N95 respirators, can inform efforts to diminish unnec-
essary exposures. Previous studies have assessed HCP knowledge
and attitudes at a single time point, showing that HCP are less adher-
ent to guidance, regulations, and policies if they believe that it inter-
feres with performance of their job functions.17, 18 When HCP were
asked to wear medical mask and/or N95 respirator ensembles for an
eight-hour work period, the probability of tolerating the ensembles
ranged from 0.30 to 0.55, despite doffing breaks approximately every
two hours. Their intolerance was due, at least in part, to discomfort
and interference with communication19, 20 and possibly familiarity
with routine respirator wear. Attitudes toward shorter periods of
medical mask or N95 respirator use, and changes in attitudes over a
respiratory virus season, have not been previously described.

Education of HCP is a foundational strategy in infection control.
There are few studies of interventions to improve HCP attitudes
toward medical masks and N95 respirators. We sought to broaden
our understanding of HCP knowledge and attitudes about medical
masks and respirators by conducting surveys at the beginning and
end of each respiratory virus season in the ResPECT study.12 We
hypothesized that participation in a study of medical masks and N95
respirators would familiarize HCP with the devices, and ultimately
improve attitudes through experiential learning. Recent trends in
education theory support experiential learning in medicine and nurs-
ing. 21, 22 At one site, we supplemented this experiential learning
with an educational campaign encouraging adherence. We compared
adherence at this site to a similar control site without an educational
campaign.
METHODS

Study design

ResPECT was a multicenter, multi-season cluster randomized clin-
ical trial designed to compare the effectiveness of medical masks and
N95 respirators for preventing acute respiratory illnesses and infec-
tions in HCP working in outpatient clinical settings.12 Participants
assigned to the medical mask group were instructed to follow CDC
guidance to wear a medical mask whenever they were in contact
with a patient with acute respiratory infection during influenza sea-
son; participants in the N95 group were instructed to wear an N95
respirator in such circumstances. This study was approved by the
Human Subjects Research Board at The National Institute for Occupa-
tional Safety and Health (#10-NPPTL-O5XP) and the institutional
review boards (IRBs) at the seven study sites, as previously
described,12 and approved or exempted by IRBs at affiliate sites. Par-
ticipants were recruited from outpatient settings at seven sites in five
geographic regions (Children’s Hospital Colorado metropolitan Den-
ver, CO; Denver Health Medical Center, Johns Hopkins Health System
in Baltimore, MD; and the Department of Veterans Affairs sites in
Denver, CO; Houston, TX; New York, NY; and Washington, DC).

Participants were enrolled during each of four consecutive influ-
enza seasons, between 2011 and 2015. HCP could participate in more
than one season. During each influenza season, participants were
instructed to wear their assigned device (medical mask or N95 respi-
rator) whenever positioned within six feet of patients with known or
suspected acute respiratory infection (ARI), throughout a 12 week
period of high influenza activity as predicted by the ALERT algorithm.
23 The definition of eligible healthcare personnel for the purposes of
the study was any person who was a full-time employee (average of
≥ 24 hours/week of patient contact time), at least 18 years old, work-
ing at the study site and interacting with patients. Interaction in this
context meant the provision of clinical care, positioning oneself
within six feet of patients, or entering into a small enclosed space
shared with patients, such as a typical patient treatment room.
Data collection

Each season, prior to randomization, all participants were asked to
complete the pre-study survey that included questions regarding
attitudes and behaviors toward infection prevention and control
measures, including medical masks and N95 respirators. An identical
post-study survey of attitudes and behaviors was administered at the
end of each study season. Responses that applied to the randomly
assigned mask type for each participant, i.e. medical mask or N95 res-
pirator, were analyzed. A survey of infection control knowledge was
administered at the beginning of each season (Supplementary Fig
S1), to assess participants’ knowledge of recommended infection con-
trol practices. Participants were asked to select all infection preven-
tion and control measures (i.e., hand hygiene; gown; gloves; eye
protection and/or face shield; medical mask; N95 respirator) they



Table 1
Characteristics of survey respondents versus all study participants

Survey
Respondentsn = 4566

All Participant-
Seasonsn = 5180

P

Mean Age at Study Entry (SD) 42.6 42.6
Gender
Female 3913 (85.7%) 4382 (84.6%) .13
Male 653 (14.3%) 798 (15.4%)
Race
American Indian or
Alaska Native

23 (0.5%) 27 (0.6%) 1.00

Asian 367 (8.0%) 405 (8.9%)
Black or African American 1317 (28.8%) 1502 (32.9%)
Native Hawaiian or Other
Pacific Islander

12 (0.3%) 13 (0.3%)

White 2312 (50.6%) 2616 (57.3%)
Other 418 (9.2%) 484 (10.6%)
No race reported 117 (2.6%) 133 (2.9%)
Ethnicity
Hispanic 728 (15.9%) 824 (15.9%)
Job role 1.00
Nursing group 1876 (41.1%) 2128 (41.1%)
Physician group 497 (10.9%) 552 (10.7%)
Clinical Technician
Support Staff

743 (16.3) 839 (16.2)

Administrative
Clerical
Registration
Reception
Social Work
Pastoral Care
Environmental Services

896 (19.6%) 1026 (19.8%)

Other 554 (12.1%) 635 (12.3%)

Participants who submitted both a pre-study and post-study survey were considered
survey respondents for all analyses for that season.
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would use when caring for patients with specific respiratory, gastro-
intestinal, or dermatologic signs or symptoms.

Upon enrollment each season, and prior to randomization, infor-
mation was gathered in a baseline survey on each participant’s occu-
pation or role in their outpatient clinical setting. Positions were
grouped as follows: nursing group (included registered nurses,
licensed practical nurses, certified nursing assistants, occupational
therapists, physical therapists, respiratory therapists, and dental
hygienists); provider group (included physicians, physician assis-
tants, nurse practitioners, and dentists); clinical technical/support
staff; and administrative, clerical, social work, pastoral care, and envi-
ronmental services. Study data were collected and managed using
REDCap electronic data capture tools.

Educational Campaign

A nested sub-study of the impact of an educational campaign on
adherence to medical masks or N95 respirators was conducted at the
Denver VA and Houston VA sites during the 2013 to 2014 influenza
season. At the Denver VA site, an educational campaign was con-
ducted, consisting of notices on electronic announcement boards and
placement of posters at vital sign stations, triage areas, nurse stations,
elevator lobbies, and staff offices reminding staff to wear medical
masks or N95 respirators. The educational materials reiterated the
CDC mask wearing guidelines for HCP in close contact with patients
presenting with signs and symptoms of respiratory infection.3 The
intent of this campaign was to maximize medical mask and N95 res-
pirator wearing adherence among study participants and other staff
to reduce exposures. The Houston VA, with no educational campaign,
served as the control site.

Statistical analysis

Data from all study sites were analyzed to assess knowledge, atti-
tudes and behaviors. For the nested sub-study of the educational cam-
paign, analysis was limited to the Denver VA and Houston VA sites.
Person-seasons of participation were compared between groups.
Because clusters were randomized annually, a participant could be
assigned different interventions each year. Analysis was limited to par-
ticipants who completed both the pre-study and the post-study survey
for a season. A participant who completed both surveys for multiple
seasons was defined as a survey respondent and survey responses
were analyzed for each season. The characteristics data for participants
are presented as N (percentage) for categorical values. Chi-square was
used for analyses of unpaired and paired categorical variables. All tests
were two-sided. All continuous variables are expressed using the sta-
tistical mean and, when appropriate, standard deviation. Linear regres-
sion was used to analyze continuous variables.

Logistic regression was used to explore associations between
responses to surveys and individual attributes (age, occupation) and
study attributes (study arm, pre or post, study year, severity of flu
season). Study year was defined for each individual participant as the
sequential year that each respondent had participated in the study (i.
e. Year 1, Year 2, etc.). Questions about medical masks and N95 respi-
rators were analyzed separately. Each respondent answered ques-
tions about the acceptability of each mask regardless of study arm
assignment, to maintain blinding of study personnel. Data on atti-
tudes were analyzed for the assigned mask type for that study year.
Knowledge data included both mask types. We hypothesized that
participation in the study may have changed participants’ percep-
tions of the PPE and so we analyzed each year’s data from each partic-
ipant separately. We also analyzed all survey responses together
adjusting for the impact of study year and arm.

To examine whether longitudinal correlation of an individual’s
responses affected the inferences of the effect of each covariate, we
used random effects logistic regression to account for possible corre-
lation. A random effect was used to account for an individual’s partic-
ipation across multiple seasons. We also included terms to adjust for
correlation of responses within clusters.
RESULTS

Among 5,180 participant-seasons, a pre-study and post-study sur-
vey pair was available for 4,560 (88.1%), of which 3,913 (85.7%) were
female. Nursing group was the most commonly reported occupa-
tional category, followed by the provider group. There were no signif-
icant differences in demographic variables or occupation assignment
between participants among respondents and non-respondents for
each participant season (Table 1).

Attitudes toward medical masks and N95 respirators improved
significantly between the beginning and end of each season (Table 2).
The proportion of participants assigned to medical masks who
reported a reason to avoid wearing a medical mask fell from 88.5% in
the pre-study survey to 39.6% in the post-study survey (OR 0.11, 95%
CI 0.10-0.14). The proportion of participants assigned to N95 respira-
tors who reported a reason to avoid N95 respirators fell from 87.9%
in the pre-study survey to 53.6% in the post-study survey (OR 0.24,
95% CI 0.21-0.28). There were also significant decreases between pre-
season and post-season surveys in the proportion of participants in
both groups that reported discomfort or difficulty communicating
effectively while wearing medical masks or N95 respirators. In sur-
veys at both time points, participants were more likely to report dis-
comfort or difficulty breathing while wearing an N95 respirator than
a medical mask (Table 2).

Participants assigned to medical masks reported adherence in
57.1% of applicable patient contacts, versus 55.2% of participants
assigned to N95 respirators (P = .67). Participants who reported that
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Table 3
Comparison of attitudes toward medical mask and N95 respirator use at a hospital
with an educational campaign, and a control hospital without an educational campaign

Educational
Campaign
Hospital
(n = 266)

Control
Hospita l
(n = 274)

P

n (%) n (%)
Future plans for medical mask use 0.31

I will wear a mask more often than before 76 (29) 75 (27)
I will wear a mask as often as before 48 (18) 42 (16)
I will wear a mask less often than before 1 (0.4) 5 (1.8)
Don’t know 5 (1.9) 10 (3.6)
No response 136 (51.1) 142 (52)

Future plans for N95 respirator use 0.24
I will wear a respirator more often than before 48 (18) 53 (19)
I will wear a respirator as often as before 51 (19) 36 (13)
I will wear a respirator less often than before 1 (0.4) 4 (1.5)
Don’t know 10 (3.8) 14 (5.1)
No response 156 (58.6) 167 (61)
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they would be deterred from using medical masks due to discomfort
or difficulty breathing were significantly less likely to report com-
plete adherence than those who did not report discomfort or diffi-
culty breathing (OR 0.75, 95% CI 0.57-0.97). For participants assigned
to N95 respirators, the difference in adherence among those who
reported discomfort did not reach statistical significance (OR 0.78,
95% CI 0.59-1.0).

There was no difference in attitudes between the site that con-
ducted an educational campaign and the comparator site (Table 3).
Observed adherence with medical masks and N95 respirators was
higher at the site with an educational program than the comparator
site during all study years (OR 1.56, 95% CI 1.29-1.89). During 2013 to
2014, the year of the educational campaign, adherence did not
change significantly during the season at the site with the campaign
(OR 1.23, 95% CI 0.87-1.74, REF= 2012-2013).

In the baseline knowledge survey, administered at the beginning
of each study year, participants correctly identified all components of
the infection control bundle for 4.9% to 38.5% of the clinical scenarios
presented (Table 4).

Participants were least likely to correctly identify the need for
gowns, while masks were most often correctly identified as necessary
(Table 5).

The proportion of correct bundle identification was higher among
the providers than among other occupational groups (P < .001). Bun-
dle knowledge improved over successive years of participation by
most categories of staff (Table 6).
DISCUSSION

In this multicenter clinical trial conducted over four influenza sea-
sons, HCP attitudes toward medical masks and N95 respirators
improved significantly between the beginning and the end of each
season. When comparing the end-of-season survey to the preseason
survey, the proportion of participants reporting each objection to
medical masks or N95 respirators decreased significantly, and the
proportion who reported no objections increased significantly. These
data from a large trial conducted at sites across the US suggest that
when HCP participated in a study of medical masks and N95 respira-
tors, they learned by their experience that wearing these devices
generally does not interfere with their occupational functions in the
magnitude that was initially anticipated.

End of season surveys showed that the proportion of participants
reporting objections to wearing medical masks or N95 respirators
was higher in the N95 group than in the medical mask group. This



Table 4
Pre-season HCP knowledge survey of prevention bundles

Scenario Proportion Correct All
Years Combined

Proportion Correct
Years Participated =1

Proportion Correct
Years Participated =2

Proportion Correct
Years Participated =3

Proportion Correct
Years Participated =4

P value
for trend

Fever, cough, sore throat (indica-
tive of influenza)

10.7 (9.8 - 11.6) 10.2 (9.1 - 11.5) 11.3 (9.7 - 13.2) 11.8 (9.5 - 14.5) 9.1 (5.8 - 14.1) 0.46

Bloody/ productive cough, chest
pain, fever, weight loss (indic-
ative of tuberculosis)

5.8 (5.1 - 6.5) 4.9 (4.1 - 5.8) 6.7 (5.4 - 8.2) 6.7 (5.0 − 8.9) 7.5 (4.5 - 12.2) 0.015

Itchy rash and blisters (indica-
tive of chicken pox)

14.6 (13.6 - 15.6) 14.5 (13.2 - 16.0) 15.3 (13.4 - 17.4) 14.2 (11.7 - 17.1) 12.3 (8.3 − 17.8) 0.64

Sore throat, runny nose, sneez-
ing, mild cough (indicative of
upper respiratory infection)

24.3 (23.1 - 25.6) 21.3 (19.7 - 22.9) 27.0 (24.6 - 29.5) 28.5 (25.1 - 32.1) 32.1 (25.8 - 39.1) <0.001

Diarrhea, vomiting, stomachache
(indicative of gastroenteritis)

14.3 (13.3 - 15.3) 14.6 (13.2 - 16.0) 13.7 (11.9 - 15.7) 14.8 (12.2 - 17.7) 12.8 (8.8 - 18.4) 0.65

Dry, uncontrollable cough (indic-
ative of pertussis)

29.4 (28.1 - 30.7) 26.7 (25.0 - 28.5) 30.8 (28.3 - 33.4) 34.2 (30.7 - 38.0) 38.5 (31.8 - 45.6) <0.001

Immunocompromised Patient
(chemotherapy, transplant
patient, steroid therapy)

13.2 (12.3 - 14.3) 12.6 (11.4 - 14.0) 13.8 (12.0 - 15.8) 14.0 (11.5 - 16.9) 15.5 (11.0 - 21.4) 0.15

Table 5
Proportion of bundle components correctly identified

Scenario Hand Hygiene Gowns Gloves Medical/Surgical Masks N95 Respirators

Fever, cough, sore throat (indicative of influenza or
Respiratory Syncytial Virus)

95.6 (95.0 - 96.2) 11.9 (11.0 - 12.9) 56.3 (54.9 - 57.7) 77.2 (75.9 - 78.4)

Bloody/ productive cough, chest pain, fever, weight
loss (indicative of tuberculosis)

93.8 (93.0 - 94.4) 53.7 (52.2 - 55.1) 22.4 (21.2 - 23.7) 55.0 (53.6 - 56.4) 50.6 (49.1 - 52.0)

Itchy rash and blisters (indicative of chicken pox) 93.6 (92.9 - 94.3) 31.6 (30.3 - 33.0) 85.6 (84.5 - 86.6) 26.3 (25.1 - 27.6)
Sore throat, runny nose, sneezing, mild cough (indic-

ative of upper respiratory infection)
94.9 (94.2 - 95.5) 85.6 (84.6 - 86.6) 41.0 (39.6 - 42.5) 73.2 (71.9 - 74.5)

Diarrhea, vomiting, stomachache (indicative of
gastroenteritis)

94.2 (93.5 - 94.9) 34.1 (32.8 - 35.5) 71.9 (70.6 - 73.2) 69.5 (68.2 - 70.8) 91.6 (90.8 - 92.4)

Dry, uncontrollable cough (indicative of pertussis) 92.6 (91.8 - 93.4) 86.1 (85.1 - 87.1) 47.9 (46.5 - 49.4) 75.8 (74.5 - 77.0)
Immunocompromised Patient (chemotherapy, trans-

plant patient, steroid therapy)
90.3 (89.4 - 91.1) 60.8 (59.4 - 62.2) 30.7 (29.3 - 32.0) 42.7 (41.2 - 44.1) 82.9 (81.8 - 83.9)

Cells with blue background are the bundle components which were appropriate for the clinical scenario. Cells with yellow background are the bundle components which were not
appropriate for the clinical scenario.
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was consistent with previous data showing that medical masks were
tolerated by HCP for longer time periods than N95 respirators.19

Reported baseline survey data showed that when presented with
a description of a symptom complex in patients suggesting acute
infection or risk for infection, their ability to select the proper PPE to
execute the appropriate infection control bundle was low. The survey
questions were challenging, mimicking the situation faced by front
line staff when encountering a patient with symptoms of infection,
requiring them to correctly identify a clinical syndrome based on the
symptoms described, and select the proper infection prevention
measures. Failure to recognize the need for isolation precautions has
been shown to be a contributor to outbreaks in outpatient settings.24

Our study demonstrated a low level of infection prevention and con-
trol literacy among healthcare personnel in the outpatient setting
that may contribute to failure to apply proper isolation precautions. If
transmission-based precautions are to be implemented effectively in
outpatient settings, additional strategies, such as local infection con-
trol champions, may need to be employed to assist personnel in iden-
tifying cases requiring infection prevention precautions.

Education of healthcare personnel is an essential strategy in infec-
tion prevention and control. However, typical educational strategies
alone are relatively weak at enhancing adherence to guidance, regu-
lations and institutional policies.15, 25 Dubbert et al. found that a
series of classes about hand hygiene resulted in only temporary
improvements in behavior. However, when they employed a strategy
that was rooted in the daily practice of HCP, i.e., observation of
behaviors and feedback, durable improvements were achieved.26
Using these research methods, which align well with experiential
educational strategies, attitudes toward medical masks and N95 res-
pirators improved.

The origins of ResPECT are rooted in the response to the 2009
H1N1 influenza pandemic, and its findings are relevant to the current
COVID-19 pandemic. After 2009, interest in pandemic preparedness,
infection control, and prevention of viral respiratory illness was high,
and funding was increased to study these topics. 27 However, interest
quickly waned. It is a question not of if, but when, the next pandemic
will occur and thus it is essential to learn the lessons of COVID-19 to
be better prepared for the next pandemic. Prior to the COVID-19 pan-
demic, medical masks and respirators were often seen as a nuisance,
whereas during the COVID-19 pandemic, they are recognized as
essential measures for protection of HCP. Our study shows that many
HCPs believed that masks and respirators would interfere with per-
forming their duties; however, their attitudes improved with time
and experience with the masks and respirators in the study. During
the COVID-19 pandemic, due to mandatory mask policies for source
control at most healthcare facilities, masks became necessary to
allow HCPs to continue performing their duties safely. 28-30

Participant survey data from ResPECT showed that HCP knowl-
edge was lacking about the proper PPE and infection prevention
measures required to diminish exposure to respiratory pathogens.
Moving forward, it will be critical to increase infection control liter-
acy among HCP. The COVID-19 pandemic has drawn increased atten-
tion to expanding the knowledge required for HCP to safely navigate
the use of PPE. Supplies of PPE have frequently been low during the
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COVID-19 pandemic, requiring health systems and HCP to make diffi-
cult decisions about re-use, extended use, and prioritization of N95
respirators for the highest risk situations. Knowledge among front-
line HCP regarding safe practices should be reassessed.

ResPECT participants changed their beliefs and attitudes towards
PPE by experiential learning in the context of a voluntary study. Dur-
ing COVID-19, the entire healthcare workforce has been subject to
on-the-job experiential learning that may affect their opinions of,
and adherence to, respirator and mask usage in the future. HCP atti-
tudes towards PPE may have improved due to their experience dur-
ing COVID-19, and perhaps widespread masking will become a
permanent feature at healthcare facilities during influenza season.
The lessons learned about HCP protection during the 2009-10 H1N1
influenza pandemic and the current COVID-19 pandemic can be used
to inform ways to improve the culture of safety in healthcare deliv-
ery. Further research is needed to assess the effects of COVID-19 on
these attitudes, beliefs, and knowledge about appropriate PPE and
isolation precautions. Further educational efforts should aim to main-
tain the current high interest in infection control and pandemic pre-
paredness to ensure that the lessons learned from COVID-19 are not
forgotten before the next pandemic.

Our study has at least two limitations. Participants may differ
from HCP who chose not to participate. Some participants did not
respond to the surveys, yet paired surveys were available from 88.1%
of participants, which compared favorably to other survey studies.
Furthermore, survey respondents were similar to non-respondents in
demographic measures and job description. The knowledge survey
was administered only at the beginning of the season, limiting our
ability to assess improvements in knowledge during the season.
However, most HCP who participated for multiple seasons demon-
strated improvement over successive seasons.

These results may inform efforts to improve HCP adherence with
infection prevention and control procedures in the outpatient arena.
When incentivized by study participation to adhere to processes
toward which they had initial negative attitudes, HCP realized that
medical masks and N95 respirators were comfortable enough to
wear for patient encounters and interfered with their work processes
less than expected. HCP knowledge of infection prevention and con-
trol precautions, as measured by their ability to recognize a descrip-
tion of a clinical syndrome and apply appropriate transmission-based
precautions, was poor, suggesting a need for better infection preven-
tion and control support and education in the outpatient setting.
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