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Abstract

Importance: Agitation is common in mechanically ventilated ICU patients, but little is known
about physician attitudes regarding agitation in this setting.

Objectives: To characterize physician attitudes regarding agitation in mechanically ventilated
ICU patients.

Design, Setting, and Participants: We surveyed critical care physicians within a multicenter
health system in Western Pennsylvania, assessing attitudes regarding agitation during mechanical
ventilation and use of and confidence in agitation management options. We used quantitative
clinical vignettes to determine whether agitation influences confidence regarding readiness for
extubation. We sent our survey to 332 critical care physicians, of whom 80 (24%) responded and
69 were eligible (had cared for a mechanically ventilated patient in the preceding three months).

Main Outcomes and Measures: Respondent confidence in patient readiness for extubation
(0-100%, continuous) and frequency of use and confidence in management options (1-5, Likert).

Results: Of 69 eligible responders, 61 (88%) agreed agitation is common and 49 (71%) agreed
agitation is a barrier to extubation, but only 27 (39%) agreed their approach to agitation is
evidence-based. Attitudes regarding agitation did not differ much by practice setting or physician
demographics, though respondents working in medical ICUs were more likely (p=0.04) and
respondents trained in surgery or emergency medicine were less likely (p=0.03) than others
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to indicate that agitation is an extubation barrier. Fifty-three (77%) respondents reported they
frequently use non-pharmacologic measures to treat agitation, and 42 (70%) of those who reported
they used non-pharmacologic measures during the prior 3 months indicated confidence in their
effectiveness. In responses to clinical vignettes, confidence in patient’s readiness for extubation
was significantly lower if the patient was agitated (p<0.001) or tachypneic (p<0.001), but the
presence of both agitation and tachypnea did not reduce confidence compared with tachypnea
alone (p=0.24).

Conclusions and Relevance: Most critical care physicians consider agitation during
mechanical ventilation a common problem and agreed that agitation is a barrier to extubation.
Treatment practice varies widely.
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Introduction

Every year, more than 10 million patients worldwide require mechanical ventilation for
acute respiratory failure.l Up to 70% of these patients develop agitation, most often due to
delirium, a syndrome of acute brain dysfunction characterized by fluctuating disturbances
in attention and cognition.2 During mechanical ventilation, both agitation and delirium
interfere with care and are associated with a variety of undesirable outcomes, including
delays in extubation and ICU discharge and increases in mortality, cost, and long-term
cognitive impairment.3-6

Agitation during mechanical ventilation is often managed with sedatives and analgesics,’8
yet some sedation practices, most notably deep sedation and use of benzodiazepines, are
associated with persistent delirium®-11 and prolonged mechanical ventilation.19 Current
guidelines from the Society for Critical Care Medicine recommend light sedation,® but
this management goal can be difficult to achieve when a patient is agitated. Indeed,

the potentially competing goals of minimizing agitation while maintaining light sedation,
as well as the lack of clear evidence regarding effective treatments for agitation during
mechanical ventilation, contributes to variability in sedation practices and in clinical
decision-making in response to agitation. During the liberation phase of mechanical
ventilation, for example, agitation—which is often accompanied by tachypnea—may lead
clinicians to defer extubation. Little is known, however, about critical care physicians’
attitudes regarding agitation in this setting.

We therefore conducted a survey to better understand attitudes and approaches to agitation
during mechanical ventilation. We hypothesized that most critical care physicians view
agitation as a barrier to liberation from mechanical ventilation and are less likely to extubate
a patient who is agitated than one who is not. We also expected that preferences regarding
the treatment of agitation during mechanical ventilation would vary widely.

J Intensive Care Med. Author manuscript; available in PMC 2023 August 22.
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In October 2019, we used a commercially available, web-based survey tool (Qualtrics)
to survey critical care physicians across the UPMC Health System, a large, nonprofit,
multihospital system located primarily in western Pennsylvania, USA. We sent an email
invitation, including a cover letter, and up to two follow-up emails to 332 potential
respondents (i.e., critical care physicians) identified using health system directories. We
offered no incentives. The University of Pittsburgh Institutional Review Board reviewed
the study (“Provider perceptions regarding agitation during mechanical ventilation™) as
STUDY19090111 and approved it on 10/1/2019 as exempt under 45 CFR 46.101(b) (2).12
In this survey study, no individual patient data or personal identifiers were collected, and
all research was conducted in accordance with the most recent (2013) revision of the
Declaration of Helsinki.13

We sought to examine attitudes toward agitation during invasive mechanical ventilation and
variation in the management of agitation. Our systematic approach to survey development
included (1) formulating the research questions, (2) determining whether a survey was an
appropriate tool to help answer the questions, (3) conducting a literature review to determine
if previous surveys on this topic had been developed and validated, (4) drafting survey items,
(5) having content experts review the survey items for face and content validity, clarity, and
relevance, (6) revising the items, (7) piloting the survey, and (8) revising the items again
prior to deployment of the survey. To assess and improve face and content validity, we

pilot tested a draft survey with two critical care physicians who practice outside the UPMC
Health System and revised the survey based on their feedback. The final survey assessed
respondents’ demographics, their attitudes regarding agitation during mechanical ventilation,
and their use of and confidence in management options. We measured attitudes using a
5-point Likert scale. We measured use of and confidence in management options using a 4-
point Likert scale. We also used clinical vignettes to determine whether agitation influences
critical care physicians’ confidence regarding readiness for extubation. Specifically, the
outcome measured with these vignettes was self-reported confidence in a patient’s readiness
for extubation, measured as a percentage (range, 0% to 100%) and analyzed as a continuous
variable. The order of the vignettes, which are shown in Table 1, was randomized, and all
respondents viewed all vignettes, allowing each respondent to serve as their own comparator.
The full survey is available online as supplementary material.

We excluded respondents who reported they had not provided care for a mechanically
ventilated adult in the three months preceding the survey as this study was focused
specifically on agitation during mechanical ventilation. For descriptive purposes, we
considered responses of “strongly agree” and “somewhat agree” to indicate agreement with
our attitudinal questions, responses of “very often” and “always” to indicate frequent use of
a given therapy, and responses of “moderate confidence” and “high confidence” to indicate
confidence in the effectiveness of a therapy. Survey questions without responses were treated
as missing and were not imputed.

We used Stata (version 16.1) for statistical analysis. We used Fisher’s exact tests to assess
associations between categorical respondent characteristics (e.g., ICU type and primary
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specialty) and attitudinal responses. We used Wilcoxon signed-rank tests to determine
whether confidence regarding readiness for extubation differed by respiratory rate or
presence/absence of agitation and report sign test p values, median difference in confidence,
and non-parametric 95% confidence intervals for this difference, which we generated via
bootstrapping with one thousand samples. We considered a two-sided alpha of 0.05 to
indicate significance.

From the 332 individuals invited to participate, we received 80 (24%) responses, but we
excluded 11 respondents who had not cared for a mechanically ventilated patient in the
previous three months. We therefore analyzed data from 69 (21%) respondents, whose
characteristics are shown in Table 2. All 69 respondents completed all applicable survey
questions, leaving no incomplete responses. Most respondents were trained in internal
medicine, though nearly half worked in general medical/surgical ICUs. Six different
hospitals were represented, with some respondents providing care in more than one; the
most common primary hospital was UPMC Presbyterian, UPMC’s largest referral and
teaching hospital. Half of the respondents reported five or more years of critical care-specific
practice.

Agitation was recognized as a problem by nearly all respondents; 88% agreed that agitation
is common, 71% agreed it is a barrier to extubation, and 65% agreed agitation is harmful

to mechanically ventilated patients (Table 3). Notably, only 39% of respondents agreed that
their approach to agitation is evidence-based. Attitudes about agitation did not differ much
between practice settings or physician demographic groups, though respondents working in
medical ICUs were more likely to indicate that agitation is an extubation barrier (Table 3;
p=0.04), and respondents trained in surgery or emergency medicine were less likely than
those trained in other specialties to indicate that agitation is an extubation barrier (p=0.03).

Responses to case vignettes revealed that confidence in the extubation readiness of a non-
agitated (indicated by a Riker Sedation-Agitation Scale [SAS] score of 4), non-tachypneic
(indicated by a respiratory rate [RR] of 18) patient who passed a spontaneous breathing
trial (SBT) was high (Figure 1). When the patient was not tachypneic, confidence in
extubation readiness was significantly lower when the vignette included agitation (median
difference —11% confident, 95% CI —16% to —6%, p<0.001 for SAS4/RR18 vs. SAS5/
RR18; median difference —20% confident, 95% CI —26% to —14%, p<0.001 for SAS4/RR18
vs. SAS6/RR18). Tachypnea (RR33) was also associated with a reduction in confidence
(mean difference -50% confident, 95% CI —60% to —40%, p<0.001 for SAS4/RR18 vs.
SAS4/RR33; mean difference —27% confident, 95% CI —34% to —19%, p<0.001 for SAS6/
RR18 vs. SAS6/RR33). Agitation was not, however, associated with confidence when both
vignettes described a tachypneic patient (mean difference —1% confident, 95% CI -8% to
7%, p=0.21 for SAS4/RR33 vs. SAS6/RR33).

Use of and confidence in therapies for agitation during mechanical ventilation were highly
variable (Table 4). Respondents reported they most often use non-pharmacologic measures,
and 70% of those who used non-pharmacologic measures during the 3 months before the
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survey reported confidence in the strategy. Only a small number of respondents reported
they frequently use dexmedetomidine to manage agitation during mechanical ventilation
despite the fact that 69% of those who reported using dexmedetomidine in the prior

3 months indicated they are confident in the effectiveness of this medication. Specific
antipsychotics, alternatively, were reported to be used frequently by up to one third of
respondents—32% reported frequently using quetiapine, 14% reported frequently using
olanzapine, and 10% reported frequently using haloperidol—but no more than half of those
who reported using any individual antipsychotic indicated confidence in that medication’s
effectiveness.

Reported use of select treatments for agitation during mechanical ventilation varied by
specialty training background, but use of most treatments was similar across specialties
(Table 5). Emergency Medicine-trained critical care physicians were more likely than others
to report frequent use of propofol (p=0.04), whereas Internal Medicine- and Neurology-
trained critical care physicians were more likely than others to report frequent use of
non-pharmacologic measures (p=0.02).

Discussion

In this survey of critical care physicians working in six Midwest hospitals in the US, we
found that a high percentage of respondents consider agitation during mechanical ventilation
to be a common problem and a barrier to extubation. Specifically, 88% of respondents
agreed agitation during mechanical ventilation is common, and 65% agreed it is harmful.
Additionally, critical care physicians responding to this survey were increasingly less likely
to judge a hypothetical patient as ready for extubation the more agitated the patient was,
even if all other variables used to judge extubation readiness were optimized. Yet in the

face of this common threat to patient recovery, the management of agitation varies widely,
and critical care physicians are not very confident about treatment options. These findings
highlight a major knowledge gap in the care of mechanically ventilated ICU patients.

Though several survey studies have highlighted the barrier that agitation poses to the
delivery of critical care, our study is the first, to our knowledge, to evaluate agitation during
mechanical ventilation as a barrier to extubation. Freeman and colleagues found that 99% of
critical care clinicians surveyed agreed that an agitated patient is at increased risk of harm,14
and Morandi et al. documented significant variability in worldwide use of treatments for
agitation in the ICU.1> We advanced this line of research by using clinical vignettes to

show that agitation during mechanical ventilation is quantitively associated with reduced
confidence in extubation readiness among clinicians. Using this approach, we found that for
a non-tachypneic patient, a 1-point increase in the SAS (i.e., minor agitation) decreases
clinician confidence in readiness for extubation by 11 percentage points. This finding
highlights the need for evidence-based treatments (pharmacologic or non-pharmacologic)
that reduce agitation during recovery from acute respiratory failure.

We found that the percentage of respondents who reported frequently using a specific
treatment for agitation varied from 0% for lorazepam to 77% for non-pharmacologic
measures. This variability in use may reflect variability in confidence and/or tension
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between a treatment’s perceived effectiveness and its side effect profile. More than half of
respondents, for example, who reported using midazolam were confident it is effective, but
less than one in six respondents reported using it frequently, possibly due to its association
with delirium.11 Approximately 70% of the respondents who reported using propofol and
dexmedetomidine—the two sedatives recommended in Society for Critical Care Medicine
(SCCM) clinical practice guidelinesS—were confident in the effectiveness of these agents,
but fewer than 5% of all respondents reported frequent use of dexmedetomidine, with use
possibly limited by cost and/or availability (factors that were not assessed in our survey).

Given the sample size, which is the largest thus reported but still modest, it is difficult to
interpret these findings conclusively, although the trends are suggestive that either physician
or patient factors influence attitudes and practices. Given the sample size, particularly the
relatively minimal crossover between training background and ICU type, we are unable to
answer the question of whether training background, practice environment, or both are the
primary determinants of attitude. This finding should be evaluated in larger studies.

Confidence in non-pharmacologic therapies—which are also recommended by SCCM
guidelines—was relatively high among users, but nearly one-fourth of respondents did not
report frequent use of non-pharmacologic measures, a finding that is consistent with studies
reporting that most ICUs do not have a consistent protocol to guide non-pharmacologic
treatments for agitation.1® Non-users may be motivated by lack of confidence as well as

by barriers to implementation.1” Of note, non-pharmacologic treatment of agitation should
be understood to include prevention of common causes of agitation, including delirium and
discomfort due to pain, bladder distention, air hunger, or immobility. Indeed, prevention of
delirium and discomfort remains a key part of agitation management, as recommended in the
SCCM PADIS guidelines,® especially since seminal clinical trials have shown that delirium
can be curtailed by non-pharmacologic interventions, most notably early mobilization.18:19

When compared with confidence in guideline-recommended treatments, confidence among
users of other treatments—including medications that have been found to be ineffective as
delirium treatments (e.g., haloperidol2®)—was not much lower. This finding may reflect
the lack of clear evidence guiding the treatment of agitation during mechanical ventilation.
Importantly, deep pharmacologic sedation is widely recognized to be detrimental1®-21 with
recent studies finding that depth of sedation is more relevant to post-extubation delirium
risk than dose of sedatives.22 The management of agitation during mechanical ventilation
frequently involves an implicit or explicit tradeoff between the risks of agitation and the
risks of sedation. Though guidelines recommend frequent assessment of sedation level and
maintenance of light sedation, they typically do not provide an explicit framework for
balancing the competing risks of agitation and moderate-to-deep sedation. Such a framework
would likely be helpful in creating confidence in agitation management strategies.

The major strength of this study is its size, as the largest survey of critical care physicians
on agitation heretofore published. The most similar survey, which included 25 physicians,
focused primarily on nursing attitudes regarding the use of physical restraints to manage
agitation.14 Other studies of physician approaches to agitation in the ICU included a
unit-level survey of agitation-management practices in Canada (4 physicians),16 whereas
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most studies have not differentiated between routine sedation and the management of
agitation.23-26 Another strength was the use of standardized case vignettes, which allowed
us to quantitatively assess the association between agitation and perceived extubation
readiness.

Limitations included that our study was conducted within a single health system in one
region of the United States. Though previous studies do not suggest this is the case, agitation
management may vary geographically, and attitudes about agitation during mechanical
ventilation may differ as well. Despite being the largest survey of critical care physicians

on agitation to date, the size and demographic breakdown of our respondent pool likely
prevent meaningful analysis of differences in attitude or management preferences based on
training background, practice duration, primary ICU type, interprofessional team dynamics,
or other factors that may influence how a critical care physician might manage agitation.

As we did not formally assess inter- and intra-rater reliability, it may be that some
variability across respondents was due to test effects or to chance. Also, we did not ask
respondents about systematic algorithms or specific non-pharmacologic treatments, but their
use and confidence may differ from one non-pharmacologic approach to another. Lastly,
nonresponse bhias could have affected results, though our response rate was not low for an
email-based survey. Reminder emails were the only strategy we used to increase response
rate, which might have been higher if compensation was offered.

Conclusions

A very high percentage of critical care physicians consider agitation a common problem

for mechanically ventilated patients and agree that agitation is a barrier to extubation. Yet
use of and confidence in treatments varies widely, and a minority of critical care physicians
consider available treatments to be evidenced based. Prospective studies of agitation are now
needed to identify mechanisms and potential treatments, and clinical trials of commonly
used agitation treatments are ultimately needed to guide clinicians as they seek to improve
patients’ outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Physician Confidence in Patient Extubation
Given Agitation and Respiratory Rate
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Figure 1.

Box-and-whisker plots of respondent critical care physicians’ self-reported confidence in the
extubation of standardized vignette patients of varying respiratory rates (RR) and levels of
agitation, as measured by the Riker Sedation-Agitation Scale (SAS). Among non-tachypneic
patients, any increase in agitation is associated with a significant decrement in extubation
confidence (p < 0.001). There are significant differences in extubation confidence between
tachypneic and non-tachypneic patients at all levels of agitation. Among tachypneic patients,
changes in agitation are not associated with significant changes in extubation confidence.
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Table 1.

Case vignettes regarding confidence in extubation readiness

When answering the questions that follow, imagine a patient with acute respiratory failure who is receiving invasive mechanical ventilation (i.e.,
they are intubated) in the ICU. You are assessing the patient 30 minutes after a spontaneous breathing trial (SBT) started.

The patient is on pressure support ventilation (PSV) with 5 cm H,O inspiratory pressure, 5 cm H,O PEEP, and 40% FiO,. Their SpO; is 96%,
and they have a strong cough and no secretions.

Given the following findings (RR indicates respiratory rate), please indicate your level of confidence that the patient is ready for extubation:
* RR 18/min, Riker SAS 4 (alert and calm)
* RR 18/min, Riker SAS 5 (agitated)
* RR 18/min, Riker SAS 6 (very agitated)
* RR 33/min, Riker SAS 4 (alert and calm)
* RR 33/min, Riker SAS 5 (agitated)
* RR 33/min, Riker SAS 6 (very agitated)

For each of the 6 vignettes, respondents were asked to rate their confidence that the patient was ready for extubation using a 0-100 slider.
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Respondent characteristics

Characteristics Total (N=69)
Male, n (%) 45 (65%)
Years of critical care experience, median [IQR] 5[2-14]
Training background, n (%)
Internal Medicine 49 (71%)
Emergency Medicine 15 (22%)
Surgery 3 (4%)
Anesthesia 1(1%)
Neurology 1(1%)
ICU type, n (%)
General 33 (48%)
Medical 26 (38%)
Trauma 5 (7%)
Surgical 3 (4%)
Neurological 2 (3%
Primary hospital, n (%)
UPMC Presbyterian 44 (64%)
UPMC Mercy 9 (13%)
UPMC Magee-Women’s 5 (7%)
UPMC Shadyside 5 (7%)
UPMC East 4 (6%)
UPMC Hamot 1 (1%)
Other 1(1%)
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Table 3.

Critical care physician perspectives regarding agitation during mechanical ventilation

Page 13

Somewhat or Strongly Agree

Statement about agitation  All (N=69) GICU MICU SICU TICU NICU Other P value
(N=30) (N=25) (N=4) (N=4) (N=3) (N=3)

Agitation is a common 61 (88%) 26 (87%) 23 (92%) 4 (100%) 3 (75%) 3 (100%) 2 (67%) 0.52

problem in my ICU.

When mechanically 45 (65%) 18 (60%) 17 (68%) 4 (100%) 3 (75%) 1(33%) 2 (67%) 0.60

ventilated patients

experience agitation, it

causes them harm.

Agitation during 49 (71%) 20 (67%) 22 (88%) 3 (75%) 1 (25%) 2 (67%) 1 (33%) 0.04

mechanical ventilation is

a barrier to successful

extubation.

My approach to 27 (39%) 13 (43%) 10 (40%) 2 (50%) 1 (25%) 0 (0%) 1 (33%) 0.84

treating agitation during
mechanical ventilation is
evidence-based.

Abbreviations: GICU, general ICU; MICU, medical ICU; NICU, neurologic ICU; SICU, surgical ICU; TICU, trauma ICU

aResuIts indicate the n (%) who selected a 3 (somewhat agree) or 4 (strongly agree) on a 4-point Likert scale ranging from 1 (strongly disagree) to

4 (strongly agree).

P values were generated using Fisher’s exact tests that compared critical care physicians’ agreement with each statement across ICU types.
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Frequency of use and confidence in different treatments for agitation during mechanical ventilation

Table 4.

Treatment Frequently Use®  Confident in Effectiveness®
Propofol 32 (46%) 44 (76%)

Fentanyl 37 (54%) 36 (63%)
Quetiapine 22 (32%) 26 (51%)
Olanzapine 12 (17%) 17 (41%)
Non-pharmacologic 53 (77%) 42 (70%)
Haloperidol 10 (14%) 19 (50%)
Midazolam 11 (16%) 23 (56%)
Dexmedetomidine 4 (6%) 27 (69%)
Lorazepam 0 (0%) n/a

a . . PR . L
Number (%) of respondents who reported using the treatment “very often” or “always” when treating agitation in an ICU patient receiving

mechanical ventilation during the 3 months preceding the survey
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bNumber (%) of respondents (among those who reported using the treatment during the 3 months preceding the survey) who reported moderate or

high confidence that the treatment is effective when managing agitation during mechanical ventilation
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Table 5.
Frequency of use of different treatments for agitation during mechanical ventilation by specialty training
background
Frequently Use?
Treatment IM (N=49) Surgery (N=3) Anesthesia(N=1) EM (N=15) Neurology (N=1) pygud
Propofol 19 (39%) 2 (67%) 0 (0%) 11 (80%) 0 (0%) 0.04
Fentanyl 25 (51%) 2 (67%) 0 (0%) 10 (80%) 0 (0%) 0.49
Quetiapine 16 (80%) 1 (33%) 1 (100%) 4 (27%) 0 (0%) 0.68
Olanzapine 10 (20%) 0 (0%) 0 (0%) 2 (13%) 0 (0%) 0.89
Non-pharmacologic 42 (86%) 2 (67%) 0 (0%) 8 (53%) 1 (100%) 0.02
Haloperidol 8 (16%) 1 (33%) 0 (0%) 1 (7%) 0 (0%) 058
Midazolam 10 (20%) 1 (33%) 0 (0%) 0 (0%) 0 (0%) 0.20
Dexmedetomidine 3 (6%) 0 (0%) 0 (0%) 1(7%) 0 (0%) 1.00
Lorazepam 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) N/A

Abbreviations: EM, Emergency Medicine; IM, Internal Medicine

a . . T . -
Number (%) of respondents who reported using the treatment “very often” or “always” when treating agitation in an ICU patient receiving

mechanical ventilation during the 3 months preceding the survey
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P values were generated using Fisher’s exact tests that compared critical care physicians’ reported use of treatments for agitation by specialty

training background.
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