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Objectives: ABCDEF bundle implementation in the Intensive Care Unit (ICU) is associated with
dose dependent improvements in patient outcomes. The objective was to compare nurse attitudes
about the ABCDEF bundle to self-reported adherence to bundle components.

Research Methodology/Design: Cross-sectional study

Setting: Nurses providing direct patient care in 28 ICUs within 18 hospitals across the United
States

Main Outcome Measures: 53-item survey of attitudes and practice of the ABCDEF bundle
components was administered between November 2011 and August 2015 (n=1661)

Results: We did not find clinically significant correlations between nurse attitudes and adherence
to Awakening trials, Breathing trials, and sedation protocol adherence (7=0.05-0.28) or sedation
plan discussion during rounds and Awakening and Breathing trial Coordination (7&=0.19).
Delirium is more likely to be discussed during rounds when ICU physicians and nurse managers
facilitate delirium reduction (r<0.27-0.36). Early mobilization is more likely to occur when ICU
physicians, nurse managers, staffing, equipment, and the ICU environment facilitate early mobility
(r~0.36-0.47). Physician leadership had the strongest correlation with reporting an ICU
environment that facilitates ABCDEF bundle implementation (#,=0.63-0.74).

Conclusions: Nurse attitudes about bundle implementation did not predict bundle adherence.
Nurse manager and physician leadership played a large role in creating a supportive ICU
environment.

Keywords
intensive care unit; interprofessional; ABCDEF bundle; nurse; implementation

Introduction

Overuse of sedatives and prolonged mechanical ventilation (MV) during critical illness can
lead to delirium, intensive care unit-acquired weakness (ICU-AW), and reduced survival.[1]
The Society of Critical Care Medicine clinical practice guidelines have recommended an
interprofessional and integrated approach to improve these outcomes.[2, 3] Such an
approach is provided by the ABCDEF bundle (Assess, prevent and manage pain; Both
spontaneous awakening and breathing trials [SAT, SBT]; Choice of sedation; Delirium:
assess, prevent, and manage; Early mobility; Family engagement and empowerment), an
interprofessional, multicomponent, evidence-based process that serves as a framework for
implementation of the PADIS guidelines.[4, 5] Implementation of the ABCDEF bundle is
associated with reduced delirium, ventilator, and hospital days; increased frequency of early
mobilization and restraint-free care; and improved survival.[6-9] Despite strong evidence for
its use, uptake of the bundle and its components remains limited.[10]

A meta-analysis of bundle implementation studies indicated utilization of six or more
implementation strategies to significantly lower mortality and reduce ICU length of stay.[11]
Patient clinician, protocol, and environmental barriers have been identified to influence
ABCDEF bundle implementation[12], but, limited multicenter data is available to inform
organizational factors influencing healthcare provider attitudes regarding execution of the
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ABCDEF bundle. Identification of such organizational factors may guide development of
efficient and nimble individual and system-based implementation strategies to improve
ABCDEF bundle utilization.

The study’s guiding framework, Conceptual Framework for Interprofessional Protocol
Implementation (Figure 1).[13, 14] The framework illustrates the interrelationship of
organizational domains (e.g., number and competence of staff), unit milieu (e.g.,
coordination among disciplines), tasks (e.g., autonomy and time demands), physical
environment (e.g., unit layout and access to supplies), provider attitudes, and adherence to
interprofessional protocols. The objective of this study was to examine the associations of
nurse attitudes and perceptions of ABCDEF bundle components with self-reported bundle
component adherence.

Materials and Methods

We conducted a quantitative descriptive study with survey methods during the MIND-USA
study — a multicenter, randomized controlled trial (RCT) funded by the National Institutes of
Health National Institute on Aging (NCT01211522).[15] In 2010, at the initiation of the
current study, the bundle was described as an evolving framework open to new strategies,
thus we applied the original ABCDE bundle (Awakening and Breathing trial Coordination,
Delirium assessment/management, Early mobility).[16, 17] Since its original publication,
the bundle has developed into the ABCDEF bundle to include family engagement and
recommendations from recent guidelines.[4, 5, 18] The methods and results sections of this
paper will identify the bundle as ABCDE since pain assessment and management, choice of
sedative, and family engagement and empowerment were not evaluated in this study.
Bedside nurses tracked ABCDE bundle adherence daily for MIND-USA enrolled patients
while in the ICU. We obtained Institutional Review Board approval was obtained, including
a waiver of documentation of informed consent for administration of the anonymous survey
to ICU nurses. No financial incentives were offered for recruitment.

Setting & Sample

Registered nurses (RNs) were recruited from the 28 medical and surgical ICUs in 18
participating hospitals (17 academic medical centers and 1 community hospital) within the
continental United States. Hospital size ranged from 175 to 1541 licensed beds and 10 to 40
beds per ICU. Study participation was limited to charge RNs and other RNs providing direct
patient care =4 shifts/month. Advanced practice nurses, nurse managers, and nurse educators
were excluded from participation.

Variables and Measures

A 53-item survey was developed to examine nurse-reported practice habits, behaviors,
attitudes, and perceptions regarding the ABCDE bundle. The survey was informed by
previous surveys completed by the research team.[18-20] All responses utilized a 4-point
ordinal scale with higher scores indicating more positive views (e.g., 0=strongly disagree,
3=strongly agree) or more adherent practices (e.g., 0=never, 3=routine [>70%]). The survey
contained four demographic questions for the purpose of obtaining nurse experience and
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ICU information. Cognitive interviewing with a sample of 10 nurses indicated no duality in
meaning of survey items. Further testing indicated the survey required less than 10 minutes
to complete.

The voluntary and anonymous survey was administered annually between November 2011
and August 2015. The coordinating research team reviewed nurse eligibility with
representatives from each research team and determinations were made for unit-specific
methods to reach all eligible nurses while also minimizing sampling bias. For example, the
nurse manager from one unit communicated that study personnel would be in the unit to
distribute and collect surveys during designated time frames over a one week period while
another site distributed and collected surveys to willing participants during unit-based
inservices. Other units sent an email link for survey responses to all eligible nurses in the
unit. Each unit could complete the survey via paper or Research Electronic Data Capture
(REDCap) electronic survey link.[21] All data was entered into the REDCap electronic
database.

Statistical Analysis

Results

R version 3.3.2 was used for all statistical analyses (https://www.r-project.org/). Graphical
and descriptive statistical methods were used to evaluate data distributions. Frequency
distributions were used to summarize ordinal data. Continuous data were normally
distributed and are, thus, presented in means and standard deviations. No data
transformations were necessary to meet statistical assumptions. Individual survey items were
evaluated for systematic nonresponse patterns for the entire sample.[22] No individual
survey items were omitted from analysis due to missingness. However, we excluded 65
participant surveys due to <50% of items answered. We used median substitution by variable
to impute missing values for all surveys included in the analysis.[23]

Since surveys were distributed annually, it was possible for nurses to have taken the survey
more than once. However, only first-time surveys were included in this analysis to avoid
repeat responder bias (n=269 repeat respondents). Spearman correlations () with 95%
confidence intervals were used to assess the associations of selected nurse perception/
attitude scores and self-reported bundle practice. Tests of statistical significance maintained
a Type | error rate of 0.05 (p<0.05). The a priori minimally important correlation was ;=
0.45 (moderate strength). A correlation of this degree or greater denotes at least 20% shared
variance between the two rank-transformed variables.[24]

Survey participation ranged from a minimum of 6 to a maximum of 316 nurses (median=68)
per site. A total of 1661 surveys were included in the analysis, a response rate of 26%.
Participants had a mean 2.4 total years of ICU experience (SD=1.4) and 2 years of
experience in their current ICU (SD=1.4). Descriptive survey data are presented in Table 1.
The results section includes survey items for which relationships were clinically significant
per the predetermined effect size of ;= 0.45.
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Awakening and Breathing Trial Coordination

Routine compliance was reported at 73% for the unit’s sedation protocol, 59% for
performing a daily SAT, 76% for having a daily SBT, and 44% trial coordination (SBT
preceded by SAT). Though the majority of respondents reported feeling bad when patients
become more agitated during an SAT, few reported embarrassment when family enters the
room of an agitated patient. Nurse discomfort or embarrassment with patient agitation
during a SAT was not associated with sedation protocol compliance or performance of SATs
(rs=0.05-0.13; Figure 2a). Likewise, nurse discomfort with performing an SAT or feeling
bothered with an uncooperative patient were not associated with sedation protocol
compliance or SAT performance (rs=0.03-0.08). Nurse discomfort with taking care of a
patient receiving a SBT was not associated with reduced SBT performance (rs=0.28).
Routine discussion of sedation plans during rounds was weakly associated with more
frequent performance of SAT and SBT coordination (7=0.19).

Delirium Assessment and Management

The majority of participants expressed agreement that ICU physicians (70%), nurse
managers (70%), staffing (69%), and the ICU environment (64%) facilitate reductions in
delirium occurrence and duration. Facilitation to reduce delirium occurrence and duration by
ICU physicians and nurse managers was moderately associated with more frequent delirium
discussion during rounds (r¢=0.27-0.36) (Figure 2b). ICU environments that facilitate
delirium reduction were characterized by better staffing and nurse manager and ICU
physician facilitation (r¢=0.50-0.63). Similarly, nurse manager facilitation was characterized
by better staffing (rs=0.60).

Early Mobility

The minority of participants reported providing routine (i.e., >70% of the time) range of
motion (19%), dangling at the edge of the bed or getting out of bed to the chair (21%), and
standing or walking (14%). The majority of participants reported nurse managers (73%), the
ICU environment (72%), ICU physicians (71%), equipment (68%), and staffing (62%)
facilitate early mobility. More frequent mobilization at any level was characterized by ICU
physicians and the ICU environment facilitating early mobility (r=0.45-0.47) (Figure 2c)
and less so characterized by facilitation from nurse managers, staffing, and equipment
(r#0.24-0.40). The ideal early mobility environment was characterized by greater perceived
physician, nurse manager, staffing, and equipment facilitation of early mobility
implementation (7,=0.59-0.74).

Discussion

We examined ICU nurse perceptions and attitudes and self-reported practice of bundle
components in an effort to explore interventions to enhance ABCDEF bundle
implementation. We found that bedside nurses with greater self-reported adherence to
delirium and early mobility bundle elements are more likely to report facilitation by the
nurse manager and ICU physician leadership and the physical environment of the ICU.
Survey results indicate 25 to 54% of variation in environments ideal for delirium monitoring
and early mobility can be explained by nurse manager and ICU physician facilitation of
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bundle components. Despite some nurses reporting that SATs are uncomfortable,
bothersome, and have the potential to result in embarrassing situations, these attitudes were
not associated with reported changes in practice, indicating that respondents could perceive
the bundle as the “right thing to do” for improved patient outcomes. Overall, the data
suggest that bedside clinicians understand the motivation for performing elements of the
bundle, but whether they actually do adhere to the ABCDEF bundle is determined by
institutional factors more than personal beliefs.

Multidisciplinary Engagement

Advocates in leadership or management positions are perceived to powerfully impact
successful implementation.[25, 26] Our findings indicate that prioritizing the engagement of
key unit leaders (e.g., ICU nurse managers and physicians) as a multidisciplinary team of
advocates for daily conduct of the ABCDEF bundle may improve implementation. A
limitation of our current work is that the roles of other key stakeholders as advocates were
not addressed. Pharmacists, for example, should be considered advocates for implementation
of ABCDEF bundle activities given that pharmacists are often present within the ICU, are
familiar with all ICU patients, and have successfully served as role models and advocates for
daily execution of ABCDEF bundle activities in previous investigations.[27-32] Additional
key stakeholder advocates may include social workers, chaplains, and patients who survive
critical illness and return to share their experiences

Likewise, successful implementation of ABCDEF bundle components requires more than
participation by unit nurse leaders and physicians. Patient care by a multidisciplinary team
accompanied by multifaceted training and protocols is correlated with successful
implementation of programs to improve systematic management of analgesia, sedation and
delirium.[33, 34] Effective strategies for multifaceted education include didactic instruction,
case-based scenarios, one-on-one teaching, and use of unit metrics to inform staff on
accuracy and compliance with delirium assessment and management.[35]. Multidisciplinary
training programs should also consider inclusion of respiratory and rehabilitation therapists
(physical, occupational, speech).

Early Mobility — The hardest part of the bundle

Participants reported the availability of appropriate ICU equipment and adequate staffing
facilitate early mobility. However, there was a weak relationship between these
organizational factors and the frequency of early mobilization activities, suggesting other
factors contribute to early mobility compliance. Previous research indicates adequate staffing
plays a role in following through with ABCDEF bundle activities.[36] Likewise, access to
appropriate equipment and adequate staffing is necessary for early mobility but not always
sufficient. Adequate staffing and training to appropriately use the equipment is also
necessary. Key leadership should also advocate for early mobility. Early mobility relies on
teamwork and collaboration more than any other elements of the bundle and is dependent on
successful completion of other bundle elements to be successfully executed. In future
studies, it will be important to evaluate the impact of additional factors such as teamwork,
collaboration, and coordination on early mobility specifically.
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Strengths and Limitations

The study has important strengths. We incorporated providers from medical and surgical
ICUs in both academic and nonacademic institutions across the continental United States.
We were able to identify relationships suggesting unit milieu and environmental factors
amenable to intervention.

This study also has important limitations that may impact the results. First, the survey has
not been rigorously tested for validity and reliability. However, the study team included a
sample of 10 nurses, constituting a “focus group”. This group reviewed the survey questions
and agreed the questions were clear and unambiguous. Second, assessment of bundle
practice was reliant on the self-report of survey respondents willing to take the survey rather
than independent monitoring of bundle component adherence in the unit; thus, it may not be
an accurate reflection of actual bundle adherence due to bias. Third, the observational study
design demonstrates correlations and not causation. We have discussed the relationships
among variables and speculated on potential causes and direction for future study. It is
important to note, however, that it is unlikely that a randomized prospective study will be
performed looking at the factors we have identified as being important for adoption of these
best practices. Lastly, the study utilizes an earlier iteration of the bundle rather than a more
contemporary framework including pain assessment and management, choice of sedation,
and family engagement and empowerment. Despite this limitation, the findings are still
applicable to implementation of the ABCDEF bundle framework including key
interprofessional activities.[18]

Conclusions

Changing critical care practices requires a holistic interprofessional approach that addresses
cultural, psychological, and practical issues for healthcare professionals and the
organization. Small tests of change in conjunction with non-nurse clinicians offers an ideal
mechanism for implementation that also addresses risk aversion associated with ABCDEF
bundle activities. Future research, including multivariate analyses, is indicated to determine
how to improve attitude and perception of the bundle through the use of unit-based
advocates could enhance adherence and ultimately patient outcomes.
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Implications of Clinical Practice

. ABCDEF bundle implementation is enhanced by purposeful physician and
nurse manager facilitation.

. Small tests of change are an optimal strategy to address nurse risk aversion to
performing ABCDEF bundle components.

. Consider input by non-nurse clinicians early and often for ABCDEF bundle
implementation.
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interprofessional
protocol

Tertiary
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Patient

Characteristics

Conceptual Framework for Interprofessional Protocol Implementation

Organizational domains influence provider decision/ability to adhere to the ABCDEF
bundle. Adherence can also be influenced by patient characteristics. Bundle utilization
influences tertiary outcomes such as hospital length of stay, cognition, and physical function
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Spontaneous Awakening and Breathing Trial Coordination

Delirium assessment and management

The staffi

ng in my ICU facilitates reducing delirium.

My ICU nurse manager facilitates reducing delirium.

My ICU physicians facilitate reducing delirium.
B3N My ICU environment facilitates reducing delirium.
| 0.24 |Delirium discussed during rounds?

Early mobility

My ICU equipment facilitates early mobility.

taffing facilitates early mobility.

My ICU nurse manager facilitates early mobility.

hysicians facilitate early mobility.

My ICU environment facilitates early mobility.

0.28 0.31
035 | 035
0.36 | 039
0.27 0.25

Figure 2.

Page 14

SAT done before SBT?
_0.39 _|SBT done daily?
-0.08 | -0.06 |[i feel bothered when a patient is agitated during an SAT.
-0.03 | -0.08 | feel embarrassed when family witnesses agitation during an SAT.
-0.05 | -0.04 | feel bad when a patient is agitated during an SAT.
-0.06 | -0.07 | 0.18 0.18 | 0.25 |lfeel uncomfortable doing an SAT.
| 037 [ 035 | 031 | 0.0 [ -0.12 | 0.08 [SATdone daily?
018 | 0.25 | -0.10 | -0.10 | -0.06 | -0.04 | 0.23 |Sedation plans discussed during rounds?
0.18 0.17 0.10 | 0.0 | 0.03 | -0.08 0.23 0.24 |How often do you comply with your units sedation protocol?

Heat Map Legend

1.0 Posit ve relat onship - as one
value? the othert

0.5

0.0 No relat onship between variables

-0.5

-1.0 Negat ve relat onship - as one
value? the othery

Spearman Correlation Matrix of Nurse Self-Report of ABCDEF Bundle Component

Adherence and Bundle Attitudes/Perceptions

Abbreviations: SAT = spontaneous awakening trial, SBT = spontaneous breathing trial, ICU

= intensive care unit, ROM = range of motion
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Survey descriptive data, n=1661"

Table 1.

Page 15

Awakening and Breathing Trial Coordination

Occasionally Frequently Routinely
Frequency Never (<30%) (30-70%) (>70%)
How often do you comply with your unit’s sedation
rotocol? y Ply with y 28(1.7) 51(3.1) 340(20.5) 1242(74.8)
How often are your patient’s sedation plans discussed
during rounds? 3(0.2) 73(4.4) 366(22.0) 1219(73.4)
How often do you perform a daily SAT with a
mechanically ventilated patient? 47(28) 183(11.0) 413(24.9) 1018(61.3)
How often do your mechanically ventilated patients
have a daily SBT when eligible? 6(04) 56(3.4) 307(18.5) 1292(77.8)
How often are SBTs preceded by an SAT? 52(3.1) 277(16.7) 533(32.1) 799(48.1)
Strongly .
Agreement Disagree Disagree Agree Strongly Agree
1t makes me feel bad when patients become more
agitated during an SAT. 144(8.7) 559(33.7) 843(50.8) 115(6.9)
| feel embarrassed when the family enters the room of
a patient who is agitated. 189(11.4) 884(53.2) 506(30.5) 82(4.9)
L;eéekprothered when a patient is uncooperative during 182(11.0) 910(54.8) 521(31.4) 48(2.9)
| feel uncomfortable performing an SAT. 415(25.0) 781(47.0) 283(17.0) 182(11.0)
In general, | feel comfortable taking care of a patient
who is receiving an SBT. 25(1.5) 54(3.3) 531(32.0) 1051(63.3)
Delirium Assessment and Management
Occasionally Frequently Routinely
Frequency Never (<30%) (30-70%) (>70%)
How often is delirium discussed during rounds? 34(2.0) 416(25.0) 750(45.2) 461(27.8)
Strongly .
Agreement Disagree Disagree Agree Strongly Agree
The ICU physicians facilitate reducing delirium
occurrence and duration. 54(3.3) 399(24.0) 1047(63.0) 161(9.7)
My nurse manager facilitates reducing delirium
occurrence and duration 70(4.2) 382(23.0) 1048(63.1) 161(9.7)
Staffing in my ICU facilitates reducing delirium
occurrence and duration. 56(3.4) 416(25.0) 1038(62.5) 151(9.1)
My ICUs environment facilitates reducing delirium
occurrence and duration. 87(5.2) 465(28.0) 916(55.1) 193(11.6)
Early Mobility
Occasionally Frequently Routinely
Frequency Never (<30%) (30-70%) (>70%)
How often do your patients receive range of motion? 30(1.8) 566(34.1) 773(46.5) 292(17.6)
How often do your patients dangle or get out of bed to
oo do yourp gleorg 36(2.2) 545(32.8) 753(45.3) 327(19.7)
How often do your patients stand or walk? 121(7.3) 913(55.0) 406(24.4) 221(13.3)
Strongly .
Agreement Disagree Disagree Agree Strongly Agree
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Awakening and Breathing Trial Coordination

Frequency Never OC("SSB%Z‘;”Y ':(E%Q%(%')y R(C;l;gg/le);y
:T’]‘O%";ﬂ‘t’;a\'mLgﬁf\gﬁggg&fg‘b'e performing early 20(1.7) 233(14.0) 1081(65.1) 318(19.1)
My nurse manager facilitates early mobility. 66(4.0) 337(20.3) 994(59.8) 264(15.9)
My ICUs environment facilitates early mobility. 48(2.9) 389(23.4) 925(55.7) 299(18.0)
The ICU physicians facilitate early mobility. 41(2.5) 407(24.5) 942(56.7) 271(16.3)
The equipment in my ICU facilitates early mobility. 81(4.9) 416(25.0) 948(57.1) 216(13.0)
Staffing in my ICU facilitates early mobility. 119(7.2) 463(27.9) 866(52.1) 213(12.8)

*
All values presented in n(%)

Abbreviations: SAT = spontaneous awakening trial, SBT = spontaneous breathing trial, ICU = intensive care unit
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