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Abstract 

Problem & Purpose: Mechanical ventilation (MV) is a commonly used life-saving modality in 

the intensive care unit (ICU) patients. Sedation is widely used for improved patient MV 

tolerance. However, evidence shows a link between sedation use and increased MV duration and 

risk for MV-associated complications. This quality improvement (QI) project aimed to 

implement a paired Spontaneous Awakening Trial (SAT) and Spontaneous Breathing Trial 

(SBT) protocol in the ICU to promote early extubation and endorse a practice change that 

includes sedation guidelines and safety screening to identify appropriate candidates for 

extubation with a goal to reduce MV days. 

Methods: The QI project was implemented over a three months period on all intubated, MV 

adult ICU patients aged 18 years and older. Data was collected on monthly MV days, and 

Standardized Utilization Ratio (SUR) obtained from the infection prevention department as 

reported to the National Healthcare Safety Network (NHSN), and the percentage of mean staff 

compliance with the protocol implementation using a manual audit.  

Results: During the implementation period, the SUR decreased from 0.99 to 0.89, while the MV 

days increased from 154 to 162, and the percentage of mean staff compliance increased from 3% 

to 82%. 

Conclusion: The staff compliance goal was met, but the MV data is inconclusive. Data from the 

past 24 months have shown a seasonal variance pattern in the MV days and SUR, and there is 

insufficient data to analyze the impact of the protocol implementation on the clinical site. 

Barriers that affected the project implementation includes the synchronous merging of the Neuro 

and the Cardiothoracic ICUs with the hospital relocation during the implementation month.  
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Introduction 

Mechanical Ventilator (MV) is a life-saving modality commonly utilized in many 

intensive care units (ICU) in patients with respiratory failure or need for airway protection. 

Sedation is often used with MV patients for better tolerance and improved lung compliance 

(Tobin, M. & Manthous, C., 2017). While this is a common practice, evidence suggests an 

association between sedation and prolonged MV use, which increases the patients’ risk for MV-

associated complications like pneumonia, delirium, debility, and even death (Shehabi et al., 

2012). Shehabi and his colleagues (2012) suggested that deep sedation occurred in 76% of 

patients in four hours of MV and 68% of patients in 48 hours, and delirium occurred in 50.7% of 

patients within two days. Conversely, early extubation can prevent these complications and 

improve patient outcomes and survival. The recommended evidence-based strategies for MV 

weaning include protocols that integrate daily coordinated or paired awakening and breathing 

trials (Critical Illness, Brain Dysfunction, and Survivorship [CIBS], 2019; Agency for Healthcare 

Research and Quality [AHRQ], 2017; Morandi et al., 2017; Balas et al., 2014; Shehabi et al., 

2012; Girard et al., 2008). The clinical site did not have an MV weaning policy that resulted in 

extubation delays due to irregular and uncoordinated MV weaning schedules. The purpose of this 

QI project was to develop, implement, and evaluate the impact of a paired Spontaneous 

Awakening Trial (SAT) and Spontaneous Breathing Trial (SBT) protocol in the ICU in reducing 

the MV days. It was the goal of the QI project to promote early extubation and endorse a practice 

change that includes sedation guidelines and safety screening to identify appropriate candidates 

for extubation.  
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Literature Review 

The rationale for pairing the SAT and SBT or be implemented together was the main 

focus of the literature review. The spontaneous awakening trial is the daily interruption of 

continuous intravenous (IV) sedation for a time period to adequately assess the patient’s 

neurologic status without causing pain, agitation, or accidental extubation. If indicated, the 

sedation was started at half of the previous dose and titrated as necessary. The spontaneous 

breathing trial is the gradual withdrawal of the amount of support the patient receives from the 

MV so that the patients assume a greater proportion of respiratory effort to assess the probability 

of successful extubation. When performed together in a protocol that includes a safety screen 

checklist and inclusion criteria, better patient outcomes, i.e., decreased time on the MV, and MV-

related complications were achieved (AHRQ, 2017; CIBS, 2019; Society of Critical Care 

Medicine [SCCM], 2015). In a randomized control trial (RCT) landmark study done by Girard et 

al. (2008), the Awakening and Breathing Control study, findings suggested that the paired 

SAT/SBT protocol resulted in faster extubation time and shorter ICU length of stay (LOS) 

compared to SBT alone. This study supported the previous landmark study, another RCT by 

Kress, Pohlman, O’Connor, and Hall (2000), which led to many subsequent supporting studies. 

Balas et al. (2014) and Kram, DiBartolo, Hinderer, and Jones (2015) both studied the 

implementation of the “Awakening and Breathing Coordination, Delirium Monitoring and 

Management, and Early Mobility (ABCDE) Bundle” in the ICU, which incorporates the paired 

SAT/SBT they called “Wake Up and Breathe” protocol, and both resulted in a reduction in MV 

days and ICU LOS in the post-protocol implementation patients. Retrospective studies by Jones, 

Newhouse, and Seidl (2014), and by Lee et al. (2017) both resulted in significantly fewer MV 

days on patients after a paired SAT/SBT protocol implementation. Finally, Klompas et al. (2015) 
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found a direct association and preventability of MV-associated complications and events by 

decreasing the MV duration.  

In monitoring patient sedation, the Richmond Agitation-Sedation Scale (RASS) was 

demonstrated to be a valid and reliable tool as tested in two classic prospective cohort studies by 

Ely et al. (2003) and by Sessler et al. (2002). RASS can detect any changes in patients’ sedation 

levels and have been used in the ABCDE bundle. In the same articles, the Confusion Assessment 

Method for the ICU (CAM-ICU) was described as a validated tool for diagnosing delirium in the 

ICU (Vanderbilt University, 2016). Both RASS and CAM-ICU were already established in the 

clinical site and was utilized in the SBT protocol implementation. 

Kress (2000) and Girard (2008) and their colleagues endorsed using a safety screening 

for MV patients for readiness for weaning. The use of the “Wake Up and Breathe” flowchart is 

an example of an easy to use algorithm on how to proceed with the SAT/SBT protocol and was 

adopted by the target entity. It was emphasized by Balas et al. (2012) that all MV patients must 

be evaluated for weaning with the use of a safety screen and proceeding with the awakening and 

breathing trials, further describing that a protocol algorithm enhances clinician adherence by 

improved communication among the multidisciplinary team. The Safety Program for 

Mechanically Ventilated Patients by the AHRQ (2017) also patterned their safety screening 

checklist on the findings from the Kress (2000) and Girard (2008) studies.  

For successful implementation of the paired SAT/SBT protocol, the multidisciplinary 

team was included in the planning, protocol development, education, implementation, and the 

daily rounds for continuous evaluation and feedback. Per the SCCM recommendations, outcome 

measures such as MV days and SUR were reported to the staff so that facilitators and barriers, 

and areas for improvement can be assessed by the ICU team.  
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Theoretical Framework 

The American Association of Critical-Care Nurses (AACN) Synergy Model for Patient 

Care was the theoretical framework used to guide the implementation of the SAT/SBT protocol. 

It is suitable for the ICU with the notion that the needs of the patients impel the nurse 

competencies necessary for the provision of specialized patient care, such as caring for MV 

patients. The synergy model identified eight patient characteristics and eight nurse competencies 

that needed to align in order to produce optimal patient outcomes, unit outcomes, and system 

outcomes (see Figure 1). Synergy takes place when clinical practice is linked with excellent 

patient outcomes. An intubated patient on an MV support is considered critical and has these 

patient characteristics. At the same time, ICU nurses possess the identified competencies in order 

to provide the care necessary for MV patients and achieving the best outcomes. As care 

providers, nurses realize the interrelatedness of the patients, the critical care environment, and 

the multidisciplinary team members that work together in achieving these optimal patient, unit, 

and system outcomes (Hardin & Kaplow, 2016).  

Methods  

The QI project was implemented in a 28-bed combined neuro and cardiothoracic ICU in a 

suburban community hospital. The population included all intubated, MV adult patients aged > 

18 years old. Chronic MV-dependent tracheostomy patients were excluded. 

The paired SAT/SBT protocol was developed in May 2019. The EHR charting was also 

built at the same time by the nursing informatics (NI) team. Mandatory education and training of 

the ICU nurses, respiratory therapists (RT), and intensivists were conducted in July 2019. The 

problem and purpose were presented to the staff using PowerPoint and poster presentations 

followed by instructions on using the safety screening algorithm, and EHR charting. 
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To protect human subjects during the implementation of this QI project, an Institutional 

Review Board (IRB) for Non-Human Subjects Research approval was obtained from both the 

clinical site IRB and from the University of Maryland Baltimore IRB (See figures 4 & 5).  

The pilot period was conducted in August 2019, where the paired SAT/SBT was 

implemented at different times, e.g., 05:00 AM as compared to 08:00 AM. The findings helped 

determine the specific factors used during the implementation phase, such as the timing, 

coordination with the RTs, and the short-term goals. Two champions for nurses and two for the 

RTs were identified to help with training and data collection. A champion from the intensivist 

team, who was also part of the protocol development, advocated to the ICU providers and 

included the paired SAT/SBT in their quality measures list.  

The paired SAT/SBT protocol was implemented over a three-month period from 

September 1 to November 30, 2019. Daily trials started at 0730 AM, allowing for sleep, shift 

change, and timing with the multidisciplinary rounds where the decision to extubate was made. 

The process is nurse-initiated and started with the SAT safety screen followed by SAT, then SBT 

safety screen followed by SBT done by the respiratory therapist. The safety screening criteria 

and the SAT and SBT pass/fail criteria were built in the electronic health record (EHR) for easy 

access and communication among the ICU team (see figure 2). An algorithm was also built in the 

EHR and provided clear instructions on the trials (see figure 3). If the vented patient passes the 

SAT and SBT, he/she will be referred to the intensivist for extubation. If the patient fails, based 

on the algorithm, he/she will be placed back on MV support with previous settings, the sedation 

is resumed at half (50%) of the previous dose, and the intensivist is notified.  

Monthly MV days and SUR data were collected during the implementation period. These 

data were obtained from the infection prevention (IP) department of the facility and were the 
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same data that is reported to the Centers for Disease Control and Prevention (CDC). SUR is the 

summary measure used to track device use at the facility over time as compared with the regional 

device use in similar healthcare settings (CDC, 2016). The data on compliance with the daily 

SAT/SBT implementation was collected through a daily manual audit of the staff’s EHR charting 

of the safety screenings and weaning trials. 

The MV data for the three-month implementation period was compared to the data for the 

year of 2019 and noted that instead of a steady decline or incline, the MV days varied per month 

with a noticeable rise during the winter months and summer months. The result was a steady 

increase in MV days from September to the end of November. A 12-month data from 2018 was 

obtained from the IP department, and interestingly enough, it showed a similar seasonal MV days 

pattern, with the highest MV days during the winter months and summer months. The SUR 

results were very similar to the MV days, having a seasonal variance pattern. This led to a 

conclusion that a pre and post-implementation comparison may not be the best way to analyze 

the impact of the protocol. Therefore, the data will be analyzed using trends over time, perhaps 

years, to analyze for an overall reduction in the MV days and the SUR. The mean percentage of 

staff compliance with the protocol was evaluated based on the EHR charting completeness that 

corresponds with the actual protocol implementation. Staff compliance was reinforced by the 

charge nurse and the intensivists during the daily multidisciplinary rounds. 

Results 

 The structures assessed for the project implementation were the people, leadership, and 

education, and the processes were the procedures, communication, and documentation. Changes 

were made based on the findings of its previous state as compared to the desired QI goal. After 

the protocol was developed, the primary changes made include 1) securing a buy-in from the 
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staff who will be in the frontline of the implementation process, 2) staff education and training in 

the proper implementation procedure, and 3) building the SAT/SBT protocol documentation into 

the EHR. These initial steps facilitated the following secondary changes: 1) communication, 

which is now in the EHR, 2) implementation procedures, with guides that are accessible in the 

EHR, and 3) the collaboration of the nursing, RT, and intensivist leaders with the system 

administrators to support this QI project.  

 The structure measure analyzed was staff education. Approximately 95% of the ICU staff 

received the training and education, as evidenced by their signature in the competency sheet and 

attendance roster. The process measure analyzed was the ICU staff compliance with the protocol 

implementation, as evidenced by complete EHR documentation of the five elements: SAT safety 

screening, SAT, SBT safety screening, and SBT, and the result. There was an increase in the 

mean percentage of staff compliance from 3% during the pre-implementation period (August 

2019) to 82% (November 30, 2019). The outcome measures analyzed were the MV days and the 

SUR, through a report obtained from the IP department. There was a reduction in the SUR from 

0.99 (August 2019) to 0.87 (December 2019), while the MV days increased from 154 (August 

2019) to 162 (December 2019). These findings were discussed in the methodology section, and 

the three-month worth of data during the implementation period is insufficient to thoroughly 

analyze the impact of the protocol to the clinical site (see figure 6).  

 Barriers and unexpected problems became evident during the implementation period. The 

QI project started in September 2019, one week after the clinical site - the entire hospital, 

relocated to a brand-new building. During this move, the 10-bed neuro ICU and the 16-bed 

cardiothoracic ICU merged into one ICU with a 2-bed increase into a 28-bed capacity. Along 

with the introduction to the new structure and environment were the changes in equipment: 
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telemetry monitors, call systems, and bedside machines, to name a few. The leadership structure 

changed as well, with the charge nurse now having to oversee more than doubled the previous 

number of patients and staff. By the end of November, a total of eight ICU nursing staff had 

resigned while two went on family/medical leave of absence (FMLA), two intensivists, and one 

respiratory therapist also resigned. With this profound understaffing, the priorities of the ICU 

director, managers, and clinical educators shifted from promoting and supporting the QI project 

to just providing the basic needs of the patients and staff. One champion got injured and went 

into FMLA, while the other champion became disengaged. There was also a delay in the building 

of the SAT/SBT staff compliance data into the EHR, which would have made data collection 

easier. On a positive note, the SAT/SBT was built into the intensivists’ progress note, helping the 

providers track the progress of MV patients. 

 Four new nurse residents were unexpected facilitators that joined the implementation 

team and agreed to be the new champions. They helped gather daily compliance data and 

reminded the nurses to perform the daily paired SAT/SBT weaning. Another unexpected 

facilitator was the addition of the infection prevention director to the implementation team, who 

provided the data on the MV days and SUR. There were no unexpected costs encountered. By 

the end of November, the SAT/SBT protocol was performed in at least 80% of MV patients. 

Discussion 

During the pre-implementation and cultural assessment period, the ICU staff portrayed a 

commitment to providing quality patient care and readiness to receive the new SAT/SBT 

protocol. The ICU director and clinical educator have plans for implementing the ABCDE 

bundle. It was anticipated that the protocol would be implemented without complication. The 

unexpected events that occurred after the relocation of the hospital disrupted the process and 



SPONTANEOUS AWAKENING AND BREATHING TRIAL  11 

shifted the staff and the leaders’ priorities to address the unit’s most essential needs, which is to 

provide enough staff for the unit, where the patient census remained unexpectedly high. Despite 

these barriers, the ICU multidisciplinary team was still able to implement the protocol. In 

addition, the staff now are more aware of the benefits of less sedation and early patient 

extubation. Over time, when the ICU staff are more adjusted, and staffing needs are resolved, the 

actual impact of the protocol may be better analyzed. 

The outcome measure results of this QI project are inconclusive and did not mirror the 

results from studies used in the evidence. The SUR slightly decreased while the MV days 

increased. As stated in the methodology and results, the seasonal variance pattern on the MV 

days needs to be examined more thoroughly for influencing factors. The increase in beds from 26 

to 28 also affected the MV days. Some questions asked by some implementation team members 

were, “Could it be that the seasonal influenza was worse this year? Or Could there be the 

superinfection of flu with pneumonia? Or Could it be a result of more people not getting their flu 

shot as a result of the anti-vaxxers’ campaign?” These questions are beyond the scope of this QI 

project. There are elements of this QI project that are comparable to studies in the literature 

review. As a result of this project, the patients who failed MV weaning were resumed on sedation 

at 50% less than their previous dose. The rate of MV-associated complications and ICU LOS 

were not measured in this project but can be obtained from the infection prevention department. 

A further search in the literature is recommended to examine comparable results and new 

recommendations. 

The strength of this QI project is that the SAT/SBT protocol is part of the EHR, which 

created consistency in documentation and protocol implementation. The computer-generated MV 

data were also its strength. There was no sample selection bias, as all intubated patients were 
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automatically included regardless of the reason for intubation. The weaknesses include the 

manual data collection of staff compliance rate, as well as the possibility for data collector 

interrater variance.  

This QI project has a high sustainability factor. The paired SAT/SBT protocol became 

integrated with the ICU’s previous QI projects like the prevention of catheter-associated urinary 

tract infection, or hospital-acquired pressure ulcer prevention, and the central line-associated 

bloodstream infection. The EHR staff compliance audit tracker for the protocol is next on the 

nursing informatics to-do list, while it is currently within the intensivists’ progress note.  

The limitations to the generalizability of the findings are due to insufficient data to make 

a determination of the project’s impact on the clinical site and the myriad of barriers the project 

encountered during its implementation. More time is necessary to make this determination.  

Conclusion 

As a nurse-initiated protocol, the nurses are the leaders that have coordinated the 

multidisciplinary team of nurses, respiratory therapists, and intensivists in the protocol’s 

successful implementation. This project has made a positive impact on patients in giving them 

better quality care and improved quality outcomes. The project’s sustainability will be enhanced 

through its incorporation in the quality measures tracked in the EHR and discussed in the daily 

leadership meeting. A future project for this ICU is to work toward the full adoption of the 

ABCED bundle with the addition of patient and family empowerment and involvement in their 

care. This QI project will contribute to future studies as it identified numerous factors that 

affected its implementation. The findings are especially valuable in a highly dynamic 

environment of critical care where scientific and technological advances are consistently and 

continuously pursued. 
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Tables 

Table 1. Evidence Review Table  

Using the Melnyk – Fineout-Overholt Evidence Rating Criteria and Johns Hopkins Nursing Evidence-Based Practice Rating Scale 

Author(s), 
year 

Study 
objective, 
intervention 
or exposures 
compared 

Design Sample (n) Outcomes studied  
(how measured) 

Results Level of 
Evidence 
and 
Quality 

Balas et al. 
(2014) 

To evaluate the 
safety and 
effectiveness of 
implementing 
the ABCDE 
bundle into 
everyday 
practice 

Prospective, cohort, 
before-after study (18 
months) 
 
Strength: The daily 
assessment of the 
patient’s sedation, 
agitation & delirium level 
by a trained staff 
enhances the feasibility & 
applicability to other 
ICUs 
 
Weakness: Small sample 
size due to study design. 
There was a delay in 
study enrollment due to 
consent.  
 

n=296 patients 
>19 years old, 
146 pre-bundle 
150 post-
bundle 

Duration of MV 
 
Delirium incidence 
 
Early mobility and 
exercise 
 
MV-associated 
events 

Post-implementation patients 
spent 3 more days without 
MV assistance 
(24 [7-26] vs 21 [0-25] 
p=0.04) 
 
Post-implementation patients 
experienced less delirium 
(95% CI 0.33-0.93; p=0.03) 
 
Post-implementation patients 
were more likely mobilized 
during ICU stay 
(95% CI 1.29-3.45, p=0.003) 
 
No significant differences 
noted in self-extubation or 
reintubation rates 
 

4 A 

Girard et al. 
(2008) 

To assess a 
paired protocol 
SAT i.e. daily 
interruption of 
sedatives, with 
SBT  

Randomized control 
trial 
 
Strength: Multi-center 
study.  

N=336 patients 
ages >18 years 
old, who 
require MV for 
>12 hours and 

MV-free days in the 
first 28 days 
 
Time to discharge 
from ICU and 
hospital 

SAT+SBT increased number 
of ventilator-free days (95% 
CI 0-7 to 5-6; p=0.02) 
 

2 A 
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The parallel format of the 
SAT+SBT protocol, 
include safety screens and 
failure criteria that is easy 
to replicate 
 
Weakness: Research 
personnel and ICU staff 
were not blinded to 
patient allocation. 
Blinding is not possible to 
this kind of study.  
 

were on 
sedation 

 
Time to first passed 
SBT 
 
Mortality Rate 

Time to discharge decreased 
(9 -1 days vs 12-9 days; 
p=0.01) 
 
Groups did not differ for time 
to first passed SBT.  
 
Groups did not differ for 28-
day mortality, but 1year 
mortality was lower in 
SAT+SBT group 
 

Jones, 
Newhouse, 
Johnson, 
and Seidl 
(2014) 

To evaluate the 
outcomes of an 
evidence-based 
protocol 
implementation 
that included 
SAT and SBT  

Retrospective medical 
record review, three 
months after 
implementation 
 
Strength: Systematic data 
assessment was used (the 
SPSS Chicago) 
 
Weakness: Because of the 
retrospective design, no 
mechanism was in place 
for a daily follow up with 
the staff to ensure 
protocol was 
operationalized correctly  
 

n=112 
discharged 
patients’ 
medical records 
convenience 
sample 

Duration of 
treatment with MV 
 
Ventilator utilization 
rate (VUR) 
 
ICU LOS 
 
Incidence of self-
extubation and 
reintubations 
 

Significantly lower duration 
of MV treatment (3.8 days vs 
2.7 days, p=0.04) 
 
Significant decrease in VUR 
(0.68 vs 0.52, p=0.02) 
 
No difference in ICU LOS 
 
No difference in self-
extubations and reintubations 
 

5 A 

Khan et al. 
(2014) 

To evaluate the 
impact of a QI 
project “Wake-
up and Breathe 
Protocol” 
(daily paired 
SAT & SBT) 
on sedation and 

Pre and post-
implementation study 
design 
 
Strength: Study was done 
in a real-world setting, 
demonstrating the 
feasibility. Data collection 

n=702 
consecutive 
mechanically 
ventilated ICU 
patients from 
June 2010 to 
June 2013 

Reduction of 
sedation measured 
by an increase in 
Richmond Agitation 
Sedation Scale 
(RASS) 
 

Reduced sedation among 
mechanically ventilated ICU 
patients (Increased RASS by 
0.88 to 1.21, p <0.0001)  
 
Incidence and prevalence of 
delirium did not change 

4 B 
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delirium at a 
local ICU 

was robust by using an 
ongoing clinical study. 
 
Weakness: Due to the 
study design, the 
improvement in sedation 
scores could not be 
definitely attributed to the 
implementation of the 
project. 

Incidence and 
prevalence of 
delirium using 
CAM-ICU 
 

Klompas et 
al. (2015) 

To assess the 
preventability 
of ventilator-
associated 
events 

Prospective 
surveillance study 
 
Strength: Large sample 
size, multicenter.  
 
Weakness: Lack of 
randomized control units 
and early adoption of the 
collaborative intervention 
before the kickoff date. 
VAE rate reduction may 
be caused by initiatives 
unrelated to the 
intervention.  

n=5164 
consecutive 
episodes of 
MV: 3425 in 
collaborative 
units and 1739 
in surveillance-
only units, in 
20 ICUs from 
Nov 2011 to 
May 2013 
 
12 ICUs in the 
collaborative 
units and 
8 ICUs in the 
surveillance-
only units 

Rate of utilization of 
SATs and SBTs 
protocol 
 
Duration of MV use 
 
Hospital LOS 
 
Ventilator 
Associated Events 
(VAE) rates, risk per 
ventilator day and 
per episode of MV 
 
Incidence of 
pneumonia 

In collaborative units, 
significant increase in SATs 
and SBTs percentage  
 
SBTs alone results in a 
significant decrease in the 
duration of MV and hospital 
LOS 
 
No change in VAE risk per 
ventilator day 
 
A significant decrease in 
VAE risk per episode of MV 
(OR 0.63; 95% CI 0.42-0.97) 
 
Significant decrease in 
infection-related ventilator-
associated complications but 
not pneumonia (OR, 0.35; 
95% CI, 0.17-0.71) 
 
Within surveillance-only 
units, there were no 
significant changes in SAT, 
SBT, or VAE rates.  
 

4 A 
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Kram, 
DiBartolo, 
Hinderer, 
and Jones 
(2015) 

To implement 
an evidence-
based practice 
project, the 
ABCDE bundle 
in a six-bed 
general adult 
ICU of a rural 
community 
hospital 

Pre/post Retrospective 
review  
 
Strength: Facilitators 
identified are expertise of 
the multidisciplinary 
team, organizational 
support, and a multimodal 
approach to staff 
education. 
 
Weakness: Barriers 
identified are timing – 
affecting the planning and 
implementation process, 
delay of policy approval.  

n=83 patients, 
47 from the 
pre-bundle 
group and 36 
from post-
bundle 

Rate of compliance 
by direct care 
providers to each 
bundle element 
(documented in 
EHR) 
 
Changes in ICU 
LOS and total 
hospital LOS pre 
and post bundle 
 
Changes in number 
of ventilator days 
(pre and post 
bundle) 
 
Prevalence of post-
bundle delirium 
ICDSC score of > 4 
 

No missing direct care 
provider documentation, 
therefore, no patients were 
excluded 
 
ICU LOS decreased from 
3.04 to 2.99 days (p= 0.66) 
Hospital LOS decreased by 
26% from 6.9 days to 5.09 
days (p=0.06) 
 
Ventilator days decreased by 
29% from 3.3 to 2.3 (P=0.33) 
 
Delirium rate was 19% which 
was lower compared to 
literature 

4 A 

Lee et al. 
(2017) 

To evaluate the 
impact of the 
SAT + SBT 
combination 
protocol on 
patient 
outcomes in a 
burn ICU 

Pre/post Retrospective 
review 
 
Strength: Demonstrated a 
crude measure given a 
variety of reasons 
intermediate care would 
be needed.  
 
Weakness: Retrospective 
reviews using historical 
controls are susceptible to 
selection bias and 
confounders with 
concurrent improvements 
in processes and 
technology 

n=307 patients,  
171 pre and 
136 post 
protocol 
implementation
s 

Ventilator days 
 
ICU LOS 
 
Pneumonia 
incidence  
Hospital LOS, 
Mortality and 
Disposition 

Fewer MV days (pre-protocol 
11.63+1.52 days vs protocol 
7.21+1.73 days) 
 
Decreased ICU LOS (pre 
16.42+1.73 days vs 
15.79+2.90 days) 
 
Reduced pneumonia 
incidence 
 
Hospital LOS, Mortality and 
Disposition were not 
significantly different 
 

4 A 
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Shehabi et 
al. (2012) 

To investigate 
the 
relationships 
between early 
sedation and 
time to 
extubation, 
delirium, and 
hospital 180-
day mortality 
among MV 
ICU patients 

A multicenter 
prospective 
longitudinal cohort 
study 
 
Strength: Prospective and 
detailed multicenter 
longitudinal assessment in 
a broad range of critically 
ill patients and the use of 
CAM-ICU by trained 
research coordinators. 
 
Weakness: Adjustment 
for some cofounders (i.e. 
dynamic changes in 
illness severity, presence 
or absence of shock) 
could not be performed.  
 

n=251 patients 
MV >24hours 
from 25 ICUs  
 
 

Early deep sedation 
per RASS 
 
Delirium incidence 
 
Time to extubation 
Hospital death 
180-day mortality 

Deep sedation occurred in 
76.1% of patients within 4 
hours of MV and in 68% of 
patients within 48 hours. 
 
Delirium occurred in 50.7% 
with a median duration of 2 
days. 
 
Early sedation depth is an 
independent negative 
predictor of time to 
extubation, hospital death, 
and 180-day mortality 
 

4 A 
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Figures 

Figure 1. AACN Synergy Model for Patient Care 

 

Illustration adapted from Nursology (2018) 
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 Figure 2. SAT and SBT Process and Safety Screening Criteria 
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 Figure 3. Paired SAT/SBT Algorithm 

  



SPONTANEOUS AWAKENING AND BREATHING TRIAL  25 

 Figure 4. Clinical Site Institutional Review Board Approval Letter 
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 Figure 5. University of Maryland Baltimore Institutional Review Board Approval Letter 



Running head: SPONTANEOUS AWAKENING AND BREATHING TRIAL  27 
 

  Figure 6. Results of Outcome Measures and Process Measure 

 


