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ABSTRACT 

Background: The adverse effects of mechanical ventilation (MV) are a major health concern 

associated with poor outcomes and economic burden. Some populations, such as those requiring 

more than one attempt at the gradual removal of MV (weaning), are at risk for longer duration of 

MV and associated complications. Traumatically injured patients have a higher prevalence of 

positive illicit drug toxicology then the general population. The traumatically injured, positive 

for illicit drugs who requires MV, may experience the sequelae of withdrawal syndrome and 

violate the thresholds that allow weaning, leading to longer durations MV.  

Methods: A retrospective descriptive analysis of a convenience sample of 52 adult trauma 

patients from SJHMC admitted between January 1 to December 31, 2014 who presented positive 

for illicit drugs and required mechanical ventilation. This sample was analyzed to: 1) describe 

the characteristics of this specific sample, 2) determine the prevalence of a difficult-to-wean 

subsample, 3) describe the characteristics of this sample during weaning attempts, and 4) 

determine if the existing weaning protocol necessitates amending.  

Results: Samples ability to wean; 78.8% (n=41) simple weaning; 15.38% (n=8) difficult 

weaning; and 5.77% (n=3) prolonged. Zero cases of adverse effects of MV or withdrawal 

syndrome detected. There was no correlation between stimulant and/or depressant and ability to 

wean (p=0.662). There was no relationship between injury severity score (ISS) and weaning 

group (p=0.762). Characteristics identified included; male to female ratio 4:1 and majority with 

ISS score >24. Variables within weaning protocol were missing 25-84% of data.  

Conclusion: The ability to wean MV in this sample is similar to what is reported in the general 

population, suggesting that they are not at risk for difficult weaning or prolonged MV. This 
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sample’s majority was comprised of more traumatically complex, young males than found in the 

general trauma population. Investigators were unable to analyze or amend the current protocol 

because of the large amounts of missing data indicating possible gaps in adherence and/or 

documentation. To our knowledge, this is the first project that describes ability to wean in the 

traumatically injured positive for illicit drug. 
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INTRODUCTION 

Mechanical ventilation (MV) is an invasive medical intervention that has advanced 

medicine and defines the transition from illness to critical illness and higher acuity. While MV 

transformed the landscape of critical care and now serves a great purpose and, it is not without 

downfalls. Weaning is the process of gradual removal of MV and patients that experience 

difficulty with this process are at an increased risk for the adverse effects of MV, such as 

ventilator associated pneumonia (VAP), ventilator associated lung injury (VALI), injury to the 

upper respiratory tract, and longer hospital stays (Boles et al., 2007). Patients that require more 

than one attempt at weaning or MV for greater than seven days have been shown to have an 

increased risk for adverse effects of MV (Blackwood et al., 2012). These downfalls or adverse 

effects do not negate the greater good associated with MV, however all efforts to reduce its 

duration should be held as the highest priority.  

Traumatically injured patients are a unique group since they require MV for medical and 

non-medical reason such as respiratory support in the setting of chest trauma and maintaining 

cervical spine precautions during initial assessment (Muakassa, Marley, Workman & Salvator, 

2010). The traumatically injured population also has a higher prevalence of illicit drug 

toxicology than the general medical population (Muakassa et al., 2010). The sequelae of 

withdrawal syndrome from illicit drugs and its presentation such as agitation, restlessness, and 

anxiety, drives physiological response that challenge mechanical ventilatory assistance and 

weaning. Even with complete resolution of the underlying traumatic injury requiring the initial 

insertion of an artificial airway and MV, overlapping of withdrawal symptoms and criteria for 
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failing weaning may impede the traumatically injured patient experiencing drug withdrawal from 

meeting accepted criteria for extubation and subsequently lead to a prolonged intubation period. 

Weaning protocols offer a standardized process of weaning that reduce the variability of 

medical practice and improves patient outcomes (Duane et al., 2002). The typical weaning 

process includes daily interruption of sedation (SAT) with spontaneous breathing trials (SBT) 

(Girard et al., 2008). Difficult and prolonged weaning within trauma patients positive for illicit 

drugs could benefit from specialized care within a weaning protocol, targeting the presentation of 

withdrawal syndromes and resulting in shortened weaning times. Shortening weaning times and 

duration of MV have been shown to lead to decreased incidence of adverse effects, decreased 

mortality and reduce the financial burden of MV (Blackwood et al., 2012; Boles et al., 2007). 

Purpose 

It has been observed clinically that injured patients with a toxicology screen positive for 

illicit drugs are difficult to wean from mechanical ventilation (MV), leading to longer duration of 

MV, increased morbidity, cost of care, and length of stay; however, there is no empirical 

evidence of this phenomenon. Better understanding the characteristics of the traumatically 

injured patient with a toxicology screen positive for illicit drugs and their unique presentation 

during MV weaning will aid in the development of a specifically tailored weaning protocol to 

reduce duration of MV and the adverse effects associated with MV. 

Specific Aims 

1. Describe the following characteristics of the study population:age, gender, injury severity 

score (ISS), comorbidities, results of urine toxicology testing and presence of blood 

alcohol. 
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2. Determine the prevalence of difficult-to-wean criteria: successful extubation after more 

than one but less than three SBT’s, or weaning taking less than seven days from the first 

SBT to successful extubation (Boles et al., 2007) 

3. Describe the length of time intubated prior to initiation of weaning attempt, the number 

of weaning attempts, total length of time intubated, sedatives and pain medications used 

prior to and during the weaning process, successful extubation, and the following 

physiological characteristics during weaning attempts: heart rate, blood pressure, 

respiratory rate and temperature, lowest oxygenation saturation, arterial blood gas 

(ABG), Spontaneous breathing parameter (SBP) results. 

4.  Development of a weaning protocol or amendment of the existing one in use in our 

setting that specifically caters to the characteristic identified within this patient 

population and guided by literature regarding best practices in protocol production.  

Local Problem 

The trauma intensive care unit (TICU) is a highly specialized unit staffed by healthcare 

personnel with specific training in advance trauma nursing (ATCN) and advance trauma life 

support (ATLS). As a TICU Registered Nurse (RN) of six years I have witnessed the frustration 

that has become common place for the bedside nursing staff caring for this projects patient 

population and weaning. The weaning process can be complicated by comorbidities and 

behaviors associated with those exhibited in withdrawal symptoms (Liatsi et al., 2009). These 

complications can potentially result in failed weaning attempts and prolonged MV. Systematic 

collection of real world data could be used to develop a specific weaning protocol to be used 

locally for this patient population.  
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Background 

MV or the mechanical assistance of spontaneous breathing via endotracheal tube is a life 

supportive therapy that poses significant complications and is associated with numerous adverse 

clinical outcomes. Adverse outcomes associated with MV should be considered extremely 

concerning since one third of all patients in the ICU will experience MV during their 

hospitalization, and are at risk for these complications (Girard et al., 2008; Plani, Becker & 

Aswegen, 2013). Complications of MV include sinusitis, vocal cord and upper respiratory tract 

injury, tracheal stenosis, VAP, VALI and hemoptysis (Plani et al., 2013). The incidence of these 

complications varies but reports suggest that VALI rates range from 6-25%, and VAP ranges 

from 10-25%, with a higher risk for VAP immediately after intubation (Byrd, 2015). The risks 

for these adverse effects increases over time, leads to longer hospital stays, higher mortality and 

morbidity (Blackwood, Burns, Cardwell, & O’Halloran, 2014; Boles et al., 2007; Plani et al., 

2013). Using VAP as an example, Kollef, Hamilton and Ernst (2012) found that in a matched 

cohort study, patients with VAP had a longer duration of MV (21.8 vs. 10.3 days P<.0001), ICU 

stay (20.5 vs. 11.6 days P<.0001), and hospitalization (32.6 vs. 19.5 days P < .0001) then 

patients without VAP (Kollef, Hamilton & Ernst, 2012)  

Weaning is the term given to the process of liberating a patient from MV, a process that 

can occupy approximately 50% of the entire duration of MV (Boles et al., 2007). Prolonged 

intubation or the inability to wean on the first attempt has been shown to increase the incidence 

of adverse effects (Blackwood et al., 2014). The term ‘simple weaning’ is applied if extubation is 

successful on the first attempt; ‘difficult weaning’ to those requiring up to three SBT’s or up to 

seven days of MV from the first SBT; ‘prolonged weaning’ to those who fail more than three 
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SBT’s or require more than seven days of MV after the first SBT (Boles et al., 2007). Simple 

weaning mortality rates are 5% with a five-fold increase in the difficult and prolonged weaning 

groups (Brignall & Davidson, 2009). The potential adverse effects of MV and increased risk of 

mortality with difficult and prolonged weaning, makes liberating a patient from MV as soon as 

medically possible essential.  

Multiple studies support the benefits of weaning protocols which include reduction in the 

days of MV, duration of weaning, and ICU length of stay (LOS), leading to the standard practice 

of using a weaning protocol in most critical care settings (Blackwood et al., 2012; Boles et al., 

2007; Danckers et al., 2013). Weaning protocols, like all protocols, have the ability for 

improvement. In the Awakening and Breathing Controlled trial, Girard et al. (2008) 

demonstrated the increased benefits of a paired sedation and ventilator weaning protocol. This 

trial marked a pivotal point in standards of weaning and resulted in daily sedation interruption 

with daily SBTs becoming the gold standard in most ICU’s. Continual improvement is also 

demonstrated by multiple studies that have found RN and respiratory therapist (RT) led weaning 

protocols reduce the length of MV and reduce the incidence of adverse effects (Roh et al., 2012). 

The use of weaning protocols has reduced some of the adverse effects of MV in several 

populations, including traumatically injured patients (Plani et al., 2013). However, even with the 

utilization of weaning protocols, the process can be complicated with some patients experiencing 

difficulty with achieving liberation and subsequently requiring prolonged MV.  

Certain patients have been identified as having an increased risk for weaning failure such 

as those with chronic obstructive pulmonary disease (COPD), cardiac failure and neuromuscular 

disease (Brignall & Davidson, 2009). These morbidities have components identified as 
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predictive for weaning difficulty, such as respiratory muscle dysfunction, cardiac ischemia and 

sepsis (Brignall & Davidson, 2009). Increasing attention on predicting what type of patients will 

be successfully weaned has focused on predictive criteria such as vital capacity (VC), tidal 

volume (Vt), minute ventilation (Ve), negative inspiratory force (NIF) and rapid shallow 

breathing index (RSBI) (Bilello et al., 2013). 

Extubation failures may be the consequence of premature extubation and in one out of 

five cases, require re-intubation (Miu et al., 2014). Approximately 20% of patients require re-

intubation even after successful completion of a weaning period and subsequent extubation (Miu 

et al., 2014). Failed extubations increase mortality, ICU LOS, increase the need for 

tracheostomy, and increase hospital costs (Bilello, Davis, Cagle & Kaups, 2013).  

In traumatically injured patients, the need for intubation may be driven by medical 

reasons related to injury, to facilitate procedures, pain management, or for non-medical 

necessity, such as combativeness during initial assessment preventing cervical spine protection 

and precaution (Muakassa, Marley, Workman & Salvator., 2010). This makes them a unique 

population since most patients undergo this invasive procedure only as a means to support their 

respiratory needs when their own ventilatory abilities are diminished (i.e., surgery, or loss of 

ability to maintain alveolar ventilation, such as with some chronic diseases). To this date, no 

studies have been identified that focus exclusively on the traumatically injured with positive 

toxicology screens for illicit drugs and the ability to wean. Investigation of such patients on MV 

would allow for the recognition of patterns observed during MV weaning, development of a 

weaning protocol and guide individualized care.  



 

 

 

 

19 

Patients admitted with traumatic injuries have higher rates of substance use than seen in 

the general population (Ekeh et al., 2014; London & Battistella, 2007) representing positive 

toxicology results ranging from 30-40% (London & Battistella, 2007). Positive toxicology 

screens for illicit drugs do not necessarily indicate abuse or daily usage, but it can be difficult to 

determine the frequency of a patient’s drug use at the time of admission, especially in the 

seriously injured patient. Advance trauma life support (ATSL) represents an evidence based, 

systematic approach to the evaluation and care of the traumatically injured (American College of 

Surgeons ACE Committee on Trauma [ACS Committee on Trauma], 2012). The initial 

assessment is rapidly applied to allow resuscitation efforts to proceed, therefore an emphasis is 

placed on the prehospital personnel to report information such as patient history obtained from 

the patient and events related to the injury, in the event the patient decompensates or medical 

interventions hinders this communication for hospital personnel (ACS Committee on Trauma, 

2012). Pre-hospital intubation, loss of consciousness, intoxication, severity of injury and pain all 

present barriers to obtaining an accurate patient history, especially considering that traumatic 

events are unplanned and do not allow the patient or their family, if present, to prepare for the 

immediate exchange of information necessary.  

Ideally, prehospital substance use and/or abuse of sedatives, opiates and stimulants would 

be identified on admission because there are substantial differences in management of their 

withdrawal symptoms (Kosten & O’Connor, 2003). Initial withdrawal symptoms such as 

dysphoria, insomnia, anxiety, irritability, agitation, tachycardia, and hypertension are similar in 

all classes of drugs (Kosten & O’Connor, 2003). When compared to accepted criteria for failing 

a SBT: heart rate above 140 beats per minute or sustained increased in HR of 20% over baseline, 
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systolic BP>180mmHg or MAP<90mmHg, agitation, diaphoresis or anxiety (Brignall & 

Davidson, 2009), withdrawal symptoms and the failure of a SBT overlap. This may impede the 

traumatically injured patient experiencing drug withdrawal from meeting accepted criteria for 

extubation and subsequently leading to a prolonged intubation period.  

The financial burden and resource implications of delayed extubation and prolonged MV 

and weaning are substantial since they consume approximately one third of all ICU financial 

costs (Girard et al., 2008). Dasta, McLaughlin, Mody and Piech (2005), determined the mean 

intensive care unit cost was $31,574 ± $42,570 for a patient requiring MV compared to $12,931 

± $20,569 to those not requiring mechanical ventilation. Intensive care costs for patients with 

and without MV are highest during the first two days of admission $15,590 and $10,163 

respectively, with an incremental MV cost of $1,522 per day after adjustments for the patient and 

hospital characteristics were made (Dasta et al., 2005). The financial consequence of individual 

adverse effects due to MV can be considerable, such as the presence of VAP contributing 

$10,019 in additional hospital costs (Safdar, Dezfulian, Collard & Saint, 2005).  

Hospital admission resulting from traumatic injury may be the only window of 

opportunity for contact with a medical professional and identification of co-morbidities since 

many trauma patients do not have medical insurance or a primary care physician (London & 

Battistella, 2007). Haider and colleagues (2008) investigated the effects of race and insurance 

status on trauma mortality. Their definition of uninsured trauma patients included the self-paying 

and patients covered by Medicare and Medicaid (Haider et al., 2008). They concluded that the 

uninsured have an increased adjusted odds of death by 50% (Haider et al., 2008). Utilizing this 

same definition of uninsured with data from the National Trauma Data Bank report for 2014, the 
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uninsured would represent 50.94% of the traumatically injured population (Nance, 2014). These 

statistics are enlightening when considering the financial burden to the individual and society, 

and reinforce efforts to reduce the duration of this invasive therapy, to improve patient outcomes, 

and indirectly reduce total ICU cost (Dasta et al., 2005) 

Significance and Impact 

Understanding differences in how trauma patients with positive toxicology screens 

present and behave during the weaning process from MV may allow for specialized interventions 

early in the hospital course and improve patient outcomes. The impact of the knowledge gained 

in this study could decrease MV complications, infection rates, length of stay, healthcare cost 

and improve mortality for traumatically injured patients with positive toxicology screens. 

Creation of a specialized protocol that addresses the needs of the trauma patients with a positive 

toxicology screen could promote early extubation, as well as prevent premature extubation and 

subsequent re-intubation. The financial implications are tremendous as all efforts to reduce the 

amount of time intubated in the critical care setting can make substantial impacts on the overall 

cost of care. 

The advanced practice registered nurse (APRN) working in the acute care setting is in an 

excellent position to impact the care of these patients. The normalcy of specialization in the 

critical care setting sometimes leads to the overlooking of complex overlapping systems, 

diagnoses and psychological factors of each unique patient. The APRN holistic foundation of 

treating the whole patient may assist in early recognition of contributing factors and barriers to 

appropriate care.  
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THEORETICAL FRAMEWORK 

The proposed study question is highly specific, which would lead to the utilization of 

microtheories or practice theories because they are nursing theories that are tangible and narrow 

in their scope (Moran, Burson & Conrad, 2014). Situation-specific theories were envisioned as 

theories that could easily be applied to nursing practice and research and in the past 20 years 

there has been the development and publication of many different situation-specific theories (Im, 

2014). These theories are usually born out of middle range theories and adapt relevant concepts 

to formulate situation-specific theories (Im, 2014). The middle-range transition theory originally 

developed by Meleis et al. (2000) regards transition as its central concept and provides a 

framework to articulate and reflect the relationship among those concepts (Meleis, Sawyer, Im, 

Messias & Schumacher, 2000). The framework was expanded from its original conception after 

reviewing studies that utilized the primary theory leading to adaptation of the newly identified 

concepts. The expanded framework consists of the following interrelated processes:  

 Types and patterns of transitions 

 Properties of transition experiences 

 Transition conditions: Facilitators and inhibitors 

 Process indicators 

 Outcome Indicators 

 Nursing Therapeutics 
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FIGURE 1. Meleis’s Middle Range Transition Theory. (A diagram of Meleis’s middle range 

transition theory. Adapted from “Experiencing transitions: An emerging middle range theory” by 

A. Meleis, L. Sawyer, E. Im, D. Massias, and K. Schumacher, 2000, Advances in Nursing 

Science, 23(1), p. 17. Copyright 2000 by Aspen Publishers, Inc.) 

Concepts Within Context of Project 

The concept of transition, within the Meleis theory of transition, has been identified and 

categorized as developmental, health/illness, situational and organizational (Meleis et al., 2000). 

The properties of a transitional experience are interrelated and complex in their associations and 

include awareness, engagement, change and difference, time span and critical points and events 

(Meleis et al., 2000).  

Properties of Transitional Experience 

Awareness or the patient’s knowledge and recognition of a transitional experience is one 

that is debated and that Meleis et al. (2000) concluded is an important property but whose 
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absence does not negate the onset of a transition experience (Meleis et al., 2000). In this project, 

the concept of awareness involves the patient’s understanding of the resolution of underlying 

pulmonary or neurological issues and initiation of the weaning process. This is a difficult 

concept to measure considering the barrier of communication; intubation.  

Engagement is the degree to which the patient demonstrates involvement in the transition 

process (Meleis et al., 2000). Engagement is therefore contingent on awareness. In this project, 

the level of engagement of a patient that is environmentally, physically and emotionally aware of 

the transition from requiring MV to liberation from MV will differ from that of the patient that is 

unaware of such a change.  

Change and differences are essential properties that should not be confused with the term 

transition. “All transition involves change, whereas not all change is related to transition” 

(Meleis et al., 2000, p. 19). Disruptions in routine, relationships or critical and inequivalent 

events can be related to change (Meleis et al., 2000). The disruption of complete MV assistance 

and sedation in an effort to wean ventilatory support can be considered a change in routine, 

critical event and relationship changes with RN and RT. 

Examples of differences include unmet expectations, feeling different, being perceived as 

different or seeing the world differently from the norm (Meleis et al., 2000). In this study, that 

could be the manifestation of the positive toxicology screening or reasoning behind the initial 

drug use. Meleis et al. (2000) emphasizing the importance of considering the patients comfort in 

dealing with change which could be a modifiable variable if it is identified as a barrier to 

extubation.  
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Time span is defined as the transition’s moment of anticipation or demonstration of 

change to an identifiable end point (Meleis et al., 2000). The point in time where the medical 

team and/or patient recognizes the potential ability to wean from ventilatory support to 

extubation is the time span of interest.  

Critical points and events are identifiable marker events within the transition (Meleis et 

al., 2000). This property is represented by a number of events within this project. The events of 

intubation, sedation weaning and ventilatory weaning and then eventual extubation or 

tracheostomy can all be considered critical points. The provider’s attention, knowledge and 

experience is required at every critical point and event (Meleis et al., 2000). This concept may 

lead to variable outcomes that must be recognized, such as an unsuccessful oral intubation by an 

inexperienced provider or failure to recognize a patients readiness to wean resulting in 

tracheostomy. 

Transitions Conditions: Facilitators and Inhibitors 

The progression towards a transition can be hindered or facilitated by personal or 

environmental conditions (Meleis et al., 2000). To assure a healthy transition, facilitators and 

inhibitors; personal, community or societal must be recognized (Meleis et al., 2000).  

Personal Conditions 

The meanings given to events prior to the transition and the transition itself can facilitate 

or impede transitions (Meleis et al., 2000). The meaning of intubation or the insertion of a 

breathing tube to a patient whose sensorium is clouded by illicit drugs may have a negative 

meaning and therefore hinder extubation. However, the transition from full ventilatory support to 

extubation may have a meaning of positive recovery and facilitate the transition. Cultural beliefs 
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and attitudes attached to a transitional experience and the socioeconomic status of the patient 

have been shown to be significant facilitators and inhibitors of transition (Meleis et al., 2000). 

Awareness and engagement may play a significant role in the knowledge and anticipatory 

preparation that would facilitate the transition. The situation-specific nature of such a property is 

the purpose of this study. 

Community Conditions 

The resources available in the community may facilitate or inhibit transition (Meleis et 

al., 2000). If we look at the ICU as its own community, the resources within this community 

would consist of RN’s, RT’s, APRNs, physicians and protocols. Availability, or lack thereof, 

may be inhibitors or facilitators.  

Societal Conditions 

The way in which society views a transitional event, the way in which it is stereotyped or 

stigmatized may facilitate or inhibit a transition (Meleis et al., 2000). The act of hospitalization 

and intubation are the events that would take on societal meaning.  

Patterns of Response: Process Indicators and Outcome Indicators 

Identification of process indicators that move a patient towards health such as extubation, 

or towards vulnerability such as prolonged intubation, allows for assessment and early 

interventions to facilitate positive outcomes (Meleis et al., 2000). In a review of studies 

conducted by Meleis et al. (2000), indictors or patterns of responses observed included feeling 

connected, interacting, being situated and developing confidence and coping. A positive 

transitional experience related to a feeling of connectedness is the relationship between patient 

and health care professional and their ability to communicate and answer questions (Meleis et al., 
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2000). The patient’s interaction with healthcare providers and their environment by physiological 

behaviors developed to the transition will be identified and acknowledged in facilitating 

weaning.  

Developing confidence can be reflected by emerging patterns during the transition 

process (Meleis et al., 2000). This is represented in the transitions of extubation in the 

traumatically injured model by the increasing time span the patient is able to tolerate weaning 

without sedation.  

Outcome indicators have been categorized as mastery of the skills needed to navigate the 

transitions and the development of an integrative identity (Meleis et al., 2000). A successful 

healthy transition is demonstrated by mastering the skills and behaviors necessary to manage the 

new situation (Meleis et al., 2000). This would require the patient to exhibit calm, cooperative 

and responsive behaviors without the aid of sedation and physiologically tolerate the minimal 

assistance of MV. The concept of fluid integrative identities is that transition experiences result 

is identity reformulation and the relationship between them (Meleis et al., 2000). An example of 

the formation of identity for our patient population could first be users of illicit drugs, then 

victims of trauma, followed by patients in the trauma bay, intubated patients in the ICU, weaning 

patient then extubated survivor of trauma. 

Nursing Therapeutics 

The outcomes of this study question and emerging patterns identified within the process 

of the study may potentiate future RN, RT, APRN and physician intervention indications. The 

goal is to identify evidence-based processes that facilitate traumatically injured patients with 

positive toxicology screens for illicit drugs to wean from ventilatory support. 
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LITERATURE REVIEW 

To examine the literature regarding the question: “What is the prevalence of trauma 

patients with positive toxicology screens meeting difficult to wean criteria?,” a computerized 

literature search was conducted on PUBMED (2005-2015) and CINAHL (2005-2015) using the 

key words: “mechanical ventilation;” “positive toxicology screens;” “positive toxicology and 

alcohol screens;” “weaning;” “difficult weaning;” and “trauma,” and combinations of these key 

words. Limitations were set to English language, adults, humans and, full text. Independent key 

word searches resulted over 1000 matches within both search engines; key word combinations 

are listed. Journal articles related to trauma patients and weaning from mechanical ventilation 

revealed: 131 PubMed, 3 CINAHL; positive toxicology screens: 53 PubMed, 3 CINAHL; and 

difficult weaning: 70 PubMed, 15 CINAHL. These potential articles were reviewed and 

narrowed for significance. A significant amount of research that pertains to MV and weaning 

exceeds 10 years old, and were utilized as recognition for their importance as primary sources. 

The results of this literature review are summarized below. 

Weaning 

Weaning is the inevitable process that all patients requiring MV must undertake and 

covers the entire process of liberating the patient from the endotracheal tube and MV (Boles et 

al., 2007). Best methods to this process were undefined until the task force of the Sixth 

International Consensus Conference on intensive care medicine addressed specific questions to 

the underlying pathophysiology and created recommendations and definitions regarding the 

terminology of patient classifications. Weaning failure was defined as failing SBT or the need 

for reintubation within 48 hours of extubation (Boles et al., 2007). Brochard et al. (1994), an 
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expert who presented at the conference proposed a classification system according to the 

difficulty and length of the weaning process which was adopted into the task force’s 

recommendations;  

Simple Weaning 

Was defined as successful extubated after the first spontaneous breathing trial (SBT) 

(Boles et al., 2007). 

Difficult Weaning 

Successful extubation after more than one but less than three SBT’s, or weaning taking 

less than seven days from the first SBT to successful extubation (Boles et al., 2007). 

Prolonged Weaning 

The inability to wean after more than three SBT’s or weaning taking more than seven 

days (Boles et al., 2007).  

The aforementioned classification system created was based on expert opinion and not on 

the current literature which led to the subsequent study that sought to evaluate the clinical 

relevance of the system and its correlation with prognosis. Tonnelier and colleagues (2011) 

conducted a retrospective cohort study and found that MV duration and ICU stay was 

significantly increased from the simple to the difficult weaning groups and that prolonged 

weaning is an independent risk factor for long ICU stays. Tonnelier et al. concluded that the 

classification system is clinically relevant and correlates to ICU and hospital mortality. This 

study included trauma-related coma patients, representing 12% of the sample however; there is 

no mention of the Glasgow Coma Scale (GCS), mechanism of injury or toxicology screens. The 

systematic review by Butler, Keenan, Inman, Sibbald and Gary (1999) on the preferred technique 
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for weaning the difficult-to-wean patients focused on what they called a “very specific” 

population, or the patient who could not tolerated spontaneous breathing even after the 

promoting reason for mechanical ventilation had resolved. The techniques of weaning derived 

from this paper are often mentioned in more recent literature; however, patients who were 

traumatically injured or those with baseline positive toxicology screening were excluded. 

Weaning Parameters 

The weaning process of daily sedation interruptions (SAT) and SBT is a systematic daily 

assessment of the patients’ readiness to be extubated. Weaning parameters are objective criteria’s 

that predict a patient’s ability to breathe independently (Manthous, Schmidt & Hall, 2015). 

Weaning parameters are not used independently to make liberation decisions but rather in 

conjunction with successful SBT and SAT to determine readiness. Weaning parameters may also 

provide insight into the etiology of weaning failure, such as reduced neuromuscular competence 

and reduced respiratory system compliance (Manthous, Schmidt & Hall, 1998). Weaning 

parameters commonly used are vital capacity (VT), which assesses respiratory muscle function 

by looking at the volume of air displaced with maximum inspiration and exhalation; minute 

volume (Ve) which is the total volume expressed in liters per minute; and negative inspired force 

(NIF) or the greatest force that is exerted to take a breath. Thresholds to each parameter are 

based on maintaining adequate oxygenation (Manthous, Schmidt & Hall, 1998) and are 

considered against physiological data such as pH, the partial pressures of arterial oxygen (PaO2) 

and carbon dioxide (PaCO2), serum bicarbonate (HCO3
-
) and base excess which are used to 

determine the effectiveness of gas exchange (Naureckas & Solway, 2015). 
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Weaning Failure 

Many studies have discussed the adverse effects of increased duration of MV 

(Blackwood et al., 2012; Boles et al., 2007; Muakassa et al., 2010; Tonnelier et al., 2011). This 

leads to concern for patients found to be difficult to wean or requiring prolonged weaning. As 

Boles et al. (2007) discussed, determining the pathophysiology and possible predisposing factors 

is imperative to identifying preventative strategies or interventions. The etiology of weaning 

failure has been categorized as respiratory load, cardiac load, neuromuscular abnormalities, 

neuropsychological factors, and metabolic and endocrine disorders (Boles et al., 2007). These 

categories cover a plethora of factors that may act individually or in a complex relationship with 

each other to place the patient in the difficult to wean category. Sellares and colleagues (2011) 

found that tachycardia and hypercapnia during weaning attempts are predictive of prolonged 

weaning, demonstrating the overlapping of cardiovascular and respiratory stress associated with 

weaning failure. In addition, it is important to acknowledge the increasing body of literature 

focused on delirium, its correlation with prolonged ICU stays and increased duration of MV 

(Shehabi et al., 2010), and how delirium interrelates with the signs and symptoms of drug 

withdrawal and difficulty-to-wean in traumatically injured patients. Modifiable risk factors such 

as psychoactive drugs (Boles et al., 2007) administered prior to and during the weaning process 

adds yet another layer of complexity to the weaning process. 

Crocker (2009) provides a nursing definition of weaning that is not found in the medical 

literature: “the gradual reduction of respiratory support until the point has been reached when 

either the patient no longer requires assistance or has reached their maximum potential and 

further reduction of respiratory support is neither feasible or realistic” (p. 185). 
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She goes on to define the classifications of weaning based on the modernization agency 

in the UK, and a drastic difference can be seen between the disciplines of medicine and nursing 

(Crocker, 2009). What Crocker’s literature review gives us is the argument of the science of 

weaning by medical definitions against the art of individualized care. She stresses the importance 

of patient-centered individualized weaning plans, particularly in the difficult to wean patient and 

the importance of the critical care nurse in the art of weaning (Crocker, 2009).  

Trauma 

The management of trauma patient has been recognized as its own specialty with its own 

challenges. Non-compliant trauma patients, especially those that are combative to medical staff 

can present difficulty in their management and care. Intubation of the trauma patient may be 

indicated when they put themselves at risk for delayed examination or maintaining cervical spine 

precautions. Muakassa et al., (2010) found that positive toxicology do not dictate the need for 

intubation since intubated and non-intubated subjects demonstrated no significant differences 

between rates of positive drug screens. They did find that traumatically injured patients intubated 

because of combativeness are more likely to have positive toxicology screens than medically ill 

patients requiring intubation (Muakassa et al., 2010). Muakassa et al., concluded that trauma 

patients intubated for combativeness had an increase length of hospital stay, pneumonia, and 

decrease hospital discharge to home then those with matching injury severity scores that were 

not intubated (Muakassa et al., 2010). 

Alcohol and drug abuse are acknowledged to be prevalent in the trauma patient 

population (Ekeh et al., 2014). The prevalence of abuse seen in trauma patients has resulted in 

Level 1 trauma centers being mandated to have alcohol-screening programs by the American 
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College of Surgeons Verification Review Committee to identify patients who are at risk 

(Gentilello, 2007). Identification of specific populations at risk has led to studies such as Ekeh et 

al.’s (2014) identification of the prevalence of positive drug and alcohol screens in the elderly 

trauma patients. Their findings concluded that positive alcohol and drug screens are significantly 

more prevalent in the population younger than 65 years of age but their discussion stressed the 

importance of acknowledging the presence of alcohol and drugs in the elderly population. This 

particular study is severely limited by the fact that drugs such as benzodiazepines and opiates 

were included as a positive result in the urine drug screen; however, they did not determine if 

administration of medications in these classes was performed by a transferring institution, in the 

prehospital setting or taken as prescribed (Ekeh et al., 2014). Future studies that seek to 

determine the prevalence of drug use in any specific population should be mindful to such a 

barrier.  

Withdrawal Syndrome 

Withdrawal syndrome can be a disheartening reality for trauma patients admitted to the 

ICU with alcohol and drug abuse issues, especially after sedation interruption (Liatsi et al., 

2009). It has been shown that the rapid discontinuation of opioids and benzodiazepines during 

ventilator weaning can mimic the syndrome observed in patients experiencing acute drug 

withdrawal (Liatsi et al., 2009), so patients without positive drug screens at time of admission or 

a history of drug and/or alcohol use can succumb to the same physiological characteristics. 

Criteria for weaning intolerance, which necessitates abandoning weaning attempt, match the 

initial symptoms of withdrawal syndrome. Withdrawal symptoms such as hypertension, 

tachycardia, agitation, hyperventilation and sweating could potentially prolong weaning duration. 
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Liatsi et al. (2009) focused on a subgroup of patients that fulfill difficult to wean criteria and 

found that impediments to weaning were the consequences of agitation and hypermetabolism, 

which led to an increase in ventilatory demands. These findings help clarify the cycle that may 

result from the consequences of withdrawal syndrome impacting physical capabilities, resulting 

in a dependence on MV which may continue until the underlying withdrawal syndrome is 

adequately addressed.  

Alcohol Withdrawal Syndrome 

The abrupt cessation of alcohol consumption by a patient with alcohol abuse or 

dependency can lead to fatal consequences such as a severe dysautonomic and encephalopathic 

state known as delirium tremens and withdrawal seizures. These physiological responses require 

careful evaluation in patients admitted with positive alcohol levels (Kosten & O’Connor, 2003). 

According to McKeon, Frey and Delanty (2008), in 1995, less than 5% of adults in the US 

general population experienced alcohol withdrawal; however, the prevalence of patient 

hospitalized with alcohol abuse or dependence is 20% and up to 40% in those presenting to 

trauma and emergency departments (Mckeon, Frey & Delanty, 2008). 

Without pharmaceutical intervention, symptoms and signs of alcohol withdrawal 

syndrome (AWS) generally begin 24-48 after consumption of their last drink (McKeon, Frye & 

Delanty, 2008) and are expected to peak at approximately 72 hours (Kosten & O’Connor, 2003). 

The DSM-IV defines withdrawal as the presences of two or more of the following after cessation 

or reduction of alcohol use that has been heavy or prolonged: autonomic hyperactivity; increased 

hand tremor; insomnia; nausea or vomiting; transient visual; tactile or auditory hallucinations or 

illusions; psychomotor agitation; anxiety and tonic-clonic seizures (McKeon, Frye & Delanty, 
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2008). Due to the serious consequence of AWS there is an abundance of literature regarding 

management of withdrawal in the inpatient and outpatient setting. Management is directed at the 

symptoms that are quantified by rating scales such as the Clinical Institute Withdrawal 

Assessment Scale for Alcohol (CIWA) (Kosten & O’Connor).  

Traumatically injured patients with positive screenings for both alcohol and illicit drugs 

may be benefiting from the evaluation of symptom severity on alcohol rating scales; however, 

patients admitted positive only for illicit drugs might not have that symptom-triggered 

management. 

Protocols 

Protocols are valuable tools that can improve care across multiple setting, usually by 

including decision support systems that help make judgements about appropriate care 

(Modernisation Agency and the National Institute for Clinical Excellence [MA & NICE], n.d). 

Protocol based care standardizes practice, reducing variation in the treatment of patients on the 

same trajectory (Blackwood et al., 2012; Duane et al., 2002; MA & NICE, n.d). The use of 

protocol optimizes patient outcomes by examining what should be done, when it should be done 

and by whom, which reduces delay in patients progression towards health. The Cochrane 

systematic review and meta-analysis by Blackwood et al. (2012) on protocolized versus non-

protocolized weaning included trauma patients, and concluded that weaning protocols 

significantly reduce the total duration of MV, weaning duration, and ICU LOS (Blackwood et 

al., 2012); however, Duane et al. (2002) who looked at protocol-driven ventilator management in 

a trauma intensive care unit population found no positive or negative effect on some of the same 

measured outcomes such as number of ventilator days and ICU LOS compared to a preprotocol 
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group. Blackwood et al. (2012), went on to discuss that the studies included varied considerably 

in reporting the details of their intervention group, such as the presence of illicit drugs, and the 

importance of future studies fully reporting the details of the weaning protocols, usual practice 

and the context to which the protocol is introduce. Duane et al.’s (2002) conclusions reflect 

Blackwood et al.’s aforementioned concerns stating that their findings may reflect difficulties 

within the protocol itself or with its utilization.  

Protocol Development 

The development of a protocol can be accomplished by a variety of methods. The MA 

and NICE offers an approach to the development and implementation of protocols comprised of 

12 distinctive steps: 

1. Select and prioritize a topic 

2. Set up a team 

3. Involve patients and users 

4. Agree objectives 

5. Build awareness and commitment 

6. Gather information 

7. Baseline assessment 

8. Produce the protocol 

9. Pilot the protocol 

10. Implement the protocol 

11. Monitor variation 

12. Review the protocol (MA & NICE, n.d) 
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The production of the protocol itself, addressed in step eight of the MA and NICE guidelines, 

proposes that during the design of a protocol, specific key components should be address. The 

protocol should focus on the needs of both the patient and users, be simple and easy to use, short 

and concise, follows a logical sequence, and facilitates audit (MA & NICE, n.d). The protocol 

should contain information regarding all aspects of care and treatment delivered for a particular 

sequence of care, and if required, variations from care, the reasons for them and the alternative 

actions to be taken (MA & NICE, n.d). Lastly, protocols should contain realistic goals, 

timeframes, and measurable outcomes (MA & NICE, n.d). Goodman (2006) utilized this 

approach to protocol development and implementation in an effort to improve the weaning 

process in a critical care unit. The objective was to devise a weaning protocol that gave structure 

to the existing weaning practice, and one that would help maintain continuity in their critical care 

unit (2006). Goodman concluded that they were successful in meeting their objective of 

improving continuity, but that some of the objectives where difficult to measure due to the 

critically ill nature of their population (2006). This study demonstrates both the advantages of a 

protocol and complexity of conducting research with the acutely ill.  

ABCDE Bundle 

The Institute for Healthcare Improvement (IHI) introduced the ‘bundle’ concept in 2001 

as a structured way of improving care processes and patient’s outcomes (Institute for Healthcare 

Improvement [IHI], 2015). A bundle is a small set of evidence-based practices (EBP) that have 

been proven to improve patient outcomes when performed collectively (IHI, 2015). The ABCDE 

Bundle is an evidence-based interdisciplinary approach to the management of the mechanically 

ventilated patient (Morandi, Brummel & Ely, 2011). The ABCDE bundle incorporates EBP for 
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MV liberation, sedation and mobilization which when performed cohesively, result in a 

synergistic response and successful weaning.  

Summary of Literature Review and Knowledge Gap 

The evaluation of appropriateness for weaning should begin once the patient is intubated 

and placed on MV to facilitate discontinuation at the earliest opportunity. It has already been 

established that there are patient types that are not simple to wean (Brignall & Davidson, 2009), 

putting them at an increased risk for the adverse effects of MV. It has also been well documented 

that traumatically injured patients are more likely than medically ill patients to have positive 

toxicology screens for illicit drugs (Ekeh et al., 2014; London & Battistella, 2007; Muakassa et 

al., 2010) but there is scant literature on the consequence of traumatically injured patient with 

positive toxicology screenings requiring intubation. The manifestations of withdrawal syndromes 

may be indicators for meeting difficult to wean criteria and lead to prolonged MV. If 

traumatically injured patients with a positive toxicology screen were identified as having a 

higher prevalence of difficult-to-wean criteria then the general population of intubated patients, 

identifying best methods of weaning for this particular patient population and incorporating it 

into a pre-existing evidenced based protocol would optimize patients’ best outcomes.  

METHODS 

Introduction 

It has been observed clinically that injured patients with a toxicology screen positive for 

illicit drugs are more difficult to wean from mechanical ventilation (MV), leading to longer 

duration of MV, increased morbidity, cost of care, and length of stay; however, there is no 

empirical evidence of this phenomenon. Better understanding the characteristics of the 
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traumatically injured patient with a toxicology screen positive for illicit drugs and their unique 

presentation during MV weaning will aid in the development of a specifically tailored weaning 

protocol to reduce duration of MV and the adverse effects associated with MV. 

This section describes the methods used in this study, including a description of the 

design, setting, sample, variables measured, procedures, data management, analysis, and 

protection of human subjects. 

Study Design 

The descriptive study used a retrospective descriptive design. No prior research has 

investigated the presence of illicit drugs and difficulty to wean in the trauma patient. Descriptive 

studies help to answer research questions looking at the prevalence of a phenomenon, how often 

it occurs and the characteristics of the phenomenon (Polit & Beck, 2012) making it an 

appropriate research method for the study question. All collected data was from routine clinical 

practices completed and in the medical charts of traumatically injured patients with positive 

toxicology screen requiring intubation between January 1, 2014 and December 31, 2014.  

Setting 

St. Joseph’s Hospital and Medical Center (SJHMC) is a 592-bed hospital located in 

Phoenix, Arizona, USA. This university teaching hospital was the first Level 1 trauma center in 

the state verified by the American College of Surgeons (Dignity Health St. Joseph’s Hospital and 

Medical Center, n.d.). Its dedicated trauma department is comprised of six trauma bays, with 

heliport access and a dedicated trauma ICU. Trauma patients who required intubation are 

preferably admitted to the eight bed trauma intensive care unit (TICU) but are frequently placed 

in any of the ICU settings within the institution depending on bed availability. These additional 
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ICU settings include medical, surgical, cardiothoracic and neurosurgical. Trauma patient 

management is performed by trauma team comprised of board certified attending trauma 

surgeon, residents and NP’s/PA’s regardless of location throughout the hospital.  

Sample 

A convenience sample of men and women age 18 years or older who met inclusion 

criteria between January 1, 2014 and December 31, 2014 were utilized. Medical records for 

patients 18 years of age and older were queried retrospectively from SJHMC trauma 

administration based on their admission via the trauma service, respiratory status (intubated or 

need for intubation in trauma bay) and results of urine toxicology reports. This 70-patient sample 

then underwent individual chart review for evaluation of exclusion criteria which resulted in a 

sample size of 52.  

Criteria for Inclusion in Study Group 

1. Males or females 18 year of age or older who were admitted to the hospital via the 

trauma bay with the trauma team assuming care. 

2. Documentation of positive urine toxicology screen within 24 hours of admission 

a. Criteria includes the presence of at least one of the following 

i. amphetamines 

ii. barbiturates 

iii. benzodiazepines 

iv. methadone 

v. cocaine 

vi. opiates  
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vii. phencyclidine (PCP) 

viii. tetrahydrocannabinol (THC) 

3. Intubation prior to hospital admission by first responder or intubation in the trauma bay.  

4. Admission to ICU 

Criteria for Exclusion from Study Group 

1. Anyone admitted to the trauma bay under the age of 18 years of age. 

2. Any patient admitted to the trauma bay with an origin of transfer from another inpatient 

health care facility. 

3. Pre-existing tracheostomy or requiring tracheostomy for airway management unrelated to 

weaning. 

4. Positive toxicology screen for only benzodiazepine or opiates with documented evidence 

of administration from first responders or hospital staff.  

5. Glasgow Coma Scale of 8 or lower with an associated diagnosis of severe traumatic brain 

injury. 

6.  Fixed and dilated pupils on admission or death before the initiation of weaning. 

7.  Documented evidence within the Cerner electronic medical record (EMR) under 

Medication History for legal controlled substances evaluated in the urine drug screen. 

Operational Definitions of Measures 

Demographic and Medical Variables 

Demographic and medical variables were used to describe characteristics of the study 

sample. These variables were collected by reviewing the electronic health record (EHR) 
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Case Number 

These will be randomly generated numbers assigned to each patient encounter that fulfills 

inclusion criteria.  

Gender 

The sex assigned to the patient in the medical record. 

Age 

The age in years of the patient at the time of hospitalization.  

Injury Severity Score (ISS) 

Injury severity score is an anatomical scoring system that provides an overall score for 

patients with multiple injuries (Baker & O’Neill, 1976). Each injury is assigned an abbreviated 

injury scale (AIS) score and it’s allocated to one of six body regions. The highest AIS score in 

each body region is used. The three most severely injured body regions have their score squared 

and added together to produce the ISS score. The ISS score takes values from 0 to 75 and is 

recorded in the EHR 

Urine Toxicology Drug Screen 

Urine toxicology screening collected within 24 hours of admission with positive findings 

of at least one of the following: 

i. amphetamines 

ii. barbiturates 

iii. benzodiazepines 

iv. methadone 

v. cocaine 
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vi. opiates  

vii. phencyclidine (PCP) 

viii. tetrahydrocannabinol (THC) 

Co-Morbidities 

Diagnoses of diseases or conditions patient had prior to admission or unrelated to 

traumatic injuries. These will be collected from the admission H&P and ICD-9 codes on 

discharge. 

Weaning Variables 

These variables were chosen because they demonstrate the patient’s ability to be weaned. 

Sedative and pain medication variables were chosen to account for their possible impact on the 

weaning process. The variables will be collected from the EHR and trauma administration office 

of SJHMC. 

Duration of intubation. This will be measure from the time of intubation to the time of 

successful extubation. Will be collected in hours and converted to days for analysis.  

Time from intubation to first SBT. This will be measured from the time of intubation in 

trauma bay or arrival to trauma bay if intubated in the field, to the first recorded CPAP event. 

This will be collected in hours and converted to days for analysis. 

Time from first SBT to extubation. This will be measured from conclusion of the first 

SBT to the time of removal of the breathing tube. 

SBT attempts/failures. This will be the number of times the patient is placed on CPAP 

and then placed back on their pre-weaning MV settings. 
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Sedatives used prior to weaning. The continuous infusions and/or PRN sedatives used 

to maintain ventilatory compliance prior to the initiation of CPAP 

Sedatives used during weaning. The sedatives continuous infusion and/or PRN used 

during the SBT periods 

Pain medications used prior to weaning. The continuous infusion and/or PRN pain 

medications used to maintain an acceptable pain level 

Pain medications used during weaning. The continuous and PRN pain medications 

used during the weaning process. 

Physiological Variables 

These physiological variables were selected because they are the parameters that are 

considered during weaning attempt to identify if patients are tolerating the weaning process. The 

outcomes of these variables determine the patient’s eligibility for extubation. They will be 

collected by reviewing the EHR. 

Heart rate (HR). Heart rate will recorded at the conclusion of each CPAP attempt or 

time of extubation. 

Blood pressure (BP). Blood pressure (both NIBP and arterial or whichever is available) 

taken at the conclusion of each CPAP attempt or time of extubation 

Temperature (Temp). Temperature regardless of route, prior to initiation of CPAP and 

at conclusion of each CPAP event or time of extubation.  

Respiratory rate (RR). Respiratory rate will be recorded at the conclusion of each 

CPAP attempt or time of extubation. 
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Arterial blood gases (ABG). Arterial blood gases (ABG) collected during CPAP and at 

time of extubation if applicable. The ABG provides measurements of the bloods pH, the partial 

pressures of arterial oxygen (PaO2) and carbon dioxide (PaCO2), serum bicarbonate (HCO3
-
) and 

base excess which are used to determine the effectiveness of gas exchange (Naureckas & 

Solway, 2015). 

Vital capacity (VC). Vital capacity prior to extubation will be recorded. Vital capacity is 

the maximum volume of gas that is exhaled following a maximal inspiration (Butterworth, 

Mackey & Wasnick, 2013). It is used as a predictor of successful weaning. 

Tidal volume (Vt). Tidal volume prior to extubation will be recorded. Tidal volume is 

the volume of air displaced between inspiration and exhalation in a normal breath. It is used as a 

predictor of successful weaning.  

Minute ventilation (Ve). Minute ventilation prior to extubation will be recorded. Minute 

ventilation is the equation of TV + RR= the amount of air inspired and expired in one minute. It 

is used as a predictor of successful weaning.  

Negative inspiratory force (NIF). Negative inspiratory force prior to extubation will be 

recorded. NIF is the greatest force that is exerted to take a breath and is used as a predictor of 

successful weaning.  

Data Collection, Management and Security 

SJHMC Institutional Review Board (IRB) provided approval for this project, and ceded 

oversight was obtained from the University of Arizona IRB. A sample of 52 met criteria for 

inclusion in this study and retrospective chart review for data retrieval and analysis. SJHMC 

introduced Cerner electronic medical record in all hospital units in May 2013. It is a total 
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electronic system utilized by all healthcare providers; however, a paper Trauma room physician 

assessment and order form (TAOF) is still used for initial documentation including Glasgow 

coma scale (GCS) and time of intubation in the trauma bay. This paper form remains part of the 

patient’s permanent medical record and is scanned into the electronic health record (EHR) as part 

of the provide notes. All variables were retrieved from the TAOF, general notes, and flowsheets 

of the EHR. The data was extracted from the EHR by the principal investigator (PI) and entered 

into a specifically designed excel spreadsheets.  

Cerner is a secure web-based interface, which requires a unique log on and identifier 

code for access. The data collection tools were accessed only by the PI and secured on a Dignity 

Health encrypted laptop computer, which was password secured and kept in the PI's office. 

Data Analysis 

The data analysis for this project required descriptive and inferential statistics. SPSS 

gradpack 22 was used for univariate analysis of the frequency, mean, median and mode when 

applicable. Data frequency distribution are represented in table form and variables presented in 

both percentage and frequency. Fisher exact test, Whitney Mann U and Pearson’s Chi-square and 

elaborated chi-square statistics as well as contingency tables were utilized to explore 

relationships among variables as well as regression analysis.  

Risk/Benefit Assessment and Ethical Considerations 

The traumatically injured population is a difficult cohort to perform prospective studies 

with because of the vulnerability of their circumstance. Their hospitalization is most often an 

unanticipated event and if intubation is deemed necessary, consent for study participation 

defaults to the acting power of attorney (POA). In many cases with trauma studies and in 
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particular studies involving intubation and intoxication, aspects such as respect for persons can 

be called into question. Obtaining informed consent that maximizes autonomy is not an 

obtainable reality and to ask this of families as POA during an unanticipated hospitalization 

could be considered manipulative. The retrospective observational design of this study allowed 

the specific aims to be accomplished without violation of the ethical principles that guide 

research. 

To ensure ethical practice, approval from the IRB of SJHMC and University of Arizona 

were obtained (Appendices B & C). Informed consent was not necessary because of the absence 

of an intervention and an anonymous data collection methodology (Polit & Beck, 2012). Each 

patient received a randomly assigned study number, and no linking lists between the assigned 

study numbers, identifiable patient information, and the EHR were kept. Furthermore, no items 

that may enable the identification of any subjects was recorded. The PI and all committee 

members completed CITI human subject’s protection training prior to the collection of data.  

RESULTS 

Sample 

The trauma registry of SJHMC provided a sample of 70 subjects who fulfilled inclusion 

criteria from January 2014-Decemeber 2014. Of the 70, 12 were excluded due to GSC less than 

eight and an associated diagnosis of traumatic brain injury. From the remaining 58, three 

underwent tracheostomy or nasal intubation for facial fractures, one was extubated in the OR and 

two intubated during the course of their hospitalization for elective surgery or procedure. These 

six were dismissed, resulting in a sample size of 52 (n=52). 
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Aim 1 Results 

The objective of specific aim one was to describe the characteristics of the projects 

sample. Univariate frequency analysis was performed on the variables gender, age, ISS, 

comorbidities, alcohol and drugs present on UDS. This project found that males represented 

80.8% (n=42) of subjects, with females represented by 19.2% (n=10). The ages of the sample 

population ranged from 19 -70 years, with a mean age of 34.13 years (SD=13.65). As shown in 

Table 1, the majority, or 69% of subjects fell within the 19 to 35-year range.  

TABLE 1. Frequency of Age in Groups 

The ISSs were categorized mirroring the National trauma data bank (NTDB) ranges to 

facilitate later discussion. Scores ranged from 1-34 with mean of 14.29 (SD=0.44). Non-

parametric test utilizing the Mann-Whitney U test revealed that initial ISS does not predict 

weaning category (p= 0.762). Interestingly, the largest number of patients presented with scores 

greater the 24 (n=20) indicating the majority of patients presented with serious injury. 

TABLE 2. Frequency of Injury Severity Score (ISS) in Groups 

ISS ranges Frequency Percentages 

1-8 15 28.8% 

9-5 13 25% 

16-24 4 7.7% 

>24 20 38.54% 

Total 52 100% 

Age in years Frequency Percent 

19-35 36 69.77 
   

36-64 14 26.92 
   

>65  2 3.85 
   

Totals 52 100 
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Forty-six percent (n=24) of subjects had no documented comorbidities; of the 53.8% 

(n=28) that did, 28.8% (n=15), more than half, had either a mental health or substance abuse 

diagnosis. Only 19% (n=10) subjects had documented comorbidities that were pre-existing and 

not a consequence of the trauma or complication of the hospitalization. No ICD-9 codes were 

documented for VAP, VALI, tracheal stenosis, or withdrawal syndrome. 

During initial assessment, trauma patients 12 and older had a basic trauma panel 

performed that includes a UDS (Saint Joseph’s Hospital & Medical Center Trauma Service 

[SJHMC-TS], 2010). Review of these results allowed for the identification of the 52 subjects of 

this project. Different combinations of illicit drugs were identified within the toxicology screens. 

The prevailing illicit drugs of methamphetamines, cocaine, benzodiazepines, and opiates were 

categorized into stimulants (amphetamines, cocaine) and depressants (benzodiazepines and 

opiates) for ease of analysis. Sixty-five percent (n=34) were positive for stimulants compared to 

the 59.6% (n=31) positive for depressants. Just over one third (38.5%) were positive for both 

illicit stimulants and depressants at time of hospital presentation. This project’s sample is entirely 

comprised of subjects who were positive for at least one illicit drug, and exactly 50% of these 

subjects presented with positive alcohol levels, with a mean blood alcohol level of 99mg/dl. 

TABLE 3. Frequency of Toxicology Findings in the Dichotomies of Stimulant, Depressant, and 

THC 

 Stimulants  Depressants   

 Amphetamines Cocaine Benzodiazepines Opiates  THC 

None 18 (34.6%)  21 (40.4%)  20 (38.5%) 

Present 34 (65.4%) 31 (59.6%)  32 (61.5) 

Both
a 

20 (38.5%)  20 (38.5%)   

Neither 7 (13.5%) 7 (13.5)   
Note. THC=Tetrahydrocannabinol  

 
a 
both stimulants and depressants 
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Aim 2 Results 

The objective of specific aim two was to determine the prevalence of subjects that met 

difficult-to-wean criteria, defined as successful extubation after more than one, but less than 

three SBT’s, or weaning taking less than seven days from the first SBT to successful extubation 

(Boles et al., 2007). Thirteen subjects were discovered to have no supporting documentation of a 

CPAP trial. Of the 13, two had self-extubated, and one was extubated for transfer to hospice. 

Despite the lack of CPAP trial, none of the 13 required re-intubation and were included in the 

simple weaning group. As shown in Table 4, a majority of the subjects, 78.8% (n=41) met 

criteria for simple weaning. The small representation of patients in the difficult and prolonged 

group, 15.38% (n=8) and 5.77% (n=3) respectively, posed potential issues with further statistical 

analyzes. For this reason, statistical analysis was performed as the difficult and prolonged groups 

combined as a group labeled non-simple weaning.  

TABLE 4. Frequency of Simple, Difficult, Prolonged, and Non-Simple Weaning 

Type of Weaning Frequency Percent % cumulative 

Simple weaning  41 78.85 78.85% 

Difficult 8 15.38 94.23% 

Prolonged 3 5.77 100% 

Non-Simple 
a 

11 21.15  
Note 

a
Non-Simple=difficult and prolonged weaning 

This project required the collection of data that allowed us to describe the relationships 

between the ability to wean and particular types of drugs. Crosstabulation of the two dichotomies 

of weaning and the presence of illicit drugs was performed as shown in Tables 5 and Table 6. 

Interesting, 85% (n=17) of all patient that were positive for both stimulants and depressants were 

found to be simple to wean, were as 71.4% (n=5) of all of patients that had neither simulants nor 

depressants fell into the simple to wean category. 
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TABLE 5. Weaning Dichotomies and the Stimulants Amphetamine and/or Cocaine 

Weaning Stimulant 

Amphetamine and/or Cocaine 

 

 None Present Total 

Simple: Count 12 28 41 

 % of Simple weaning 31.7% 68.3% 100% 

 % with stimulants 72.2% 82.4% 78.8% 

 % of Total 25% 53.8% 78.8% 

Non-Simple: Count 5 6 11 

 % of Non-simple weaning  45.5% 54.5% 100% 

 % with stimulant 27.8% 17.6% 21.2% 

 % of Total 9.6% 11.5% 21.2% 

Total : Count 18 34 52 

 % of simple/non-simple 34.6% 65.4% 100% 

 % with stimulant 100% 100% 100% 

 % of Total 34.6% 65.4% 100% 

TABLE 6. Weaning Dichotomies and the Depressants Benzodiazepine and/or Opiates 

Weaning Depressant 

Benzodiazepines and/or Opiates 

 

 None Present Total 

Simple: Count 16 25 41 

 % of simple weaning 39% 61% 100% 

 % with depressant 76.2% 80.6% 78.8% 

 % of total 30.8% 48.1% 78.8% 

Non-Simple: Count 5 6 11 

 % of Non-simple 45.5% 54.5% 100% 

 % with depressant 23.8% 19.4% 21.2% 

 % of total 9.6% 11.5% 21.2% 

Total : Count 21 31 52 

 % of simple/non-simple 40.4% 59.6% 100% 

 % with depressant 100% 100% 100% 

 % of Total 40.4% 59.6% 100% 

To determine if any relationship existed between specific types of drug and the ability to 

wean, Fisher’s exact two sided test was used to analyze the data sets and found that weaning 

groups and stimulants had no statistically significance (p =.482), and weaning groups and 

depressants did not demonstrate statistical significance (p= .739). 
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Aim 3 Results 

The objective of aim three was to describe the physiological characteristics of the 

traumatically injured population with positive toxicology screens during the weaning process. 

The overall time spent on MV was recorded in hours to analyze the data with the most accuracy. 

The TAOF for each subject was reviewed for the exact time of intubation in the trauma bay or 

for documentation of intubation prior to arrival (PTA). In cases were the patient was intubated 

PTA, the time of arrival to the trauma bay was used. Of the sample, the mean hours of intubation 

were just under two days at 45.64 hours (SD=50.92). The mean hours from intubation to first 

CPAP attempt was a day and a half or 37.8 hours (SD=41.60) with a mean time from the first 

CPAP to extubation of just under two hours (1.71 hours, SD=3.01). The time between CPAP 

attempts ranged from 2 to 48.25 hours with a mean of 23.68 hours (SD=15.54).  

As previously discussed in specific aim two, 13 subjects (25%) had no documented 

evidence of a CPAP trial yet were successfully extubated. As demonstrated by Table 7, over 

double the amount of subjects 29 (55%) were successfully weaned after one spontaneous 

breathing trial. Two subjects fell within the four weaning attempts group and, it should be noted, 

that one of those patient underwent a tracheostomy after the third failed attempt and was placed 

on trach collar from MV on the fourth attempt. This single patient reduces the successful 

extubation rate to 98.1%. 
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TABLE 7. Frequency of Spontaneous Breathing Trial Attempts (SBT) 

Number of SBT Attempt Frequency Percent Cumulative Percent 

0 13 25 25 

1 29 55.8 80.8 

2 5 9.6 90.4 

3 3 5.8 96.2 

4 2 3.8 100 

Total 52 100  

All the subjects, with the exception of one (98.1%) received the opioid Fentanyl via 

continuous infusion prior to weaning. The sedative of choice varied; however, the short acting 

sedative Propofol was used either individually or in conjunction with another sedative in 94.3% 

(n=49) of subjects. The other sedatives used included benzodiazepines, Midazolam and 

Lorazepam and selective alpha-2 adrenergic agonist Dexmedetomidine; combined they were 

used in only 17.3% (n=9) of the pre-weaning therapies.  

During weaning attempts, 80.8% (42) of subjects did not receive continuous infusions for 

pain or sedation. It should be noted that they were generally discontinued or held at the initiation 

of weaning. The remaining 19.2% of subjects continued to receive a variation of their pre-

weaning regimen with the exclusion of benzodiazepines. Dexmedetomidine was used in six 

cases prior to weaning and five during the weaning process. Multiple locations within the EHR 

such as the medication administration record, vital and input/output flowsheet were reviewed to 

assure that one time doses, intravenous pushes and by mouth or alternate route medications be 

accounted for.  

Regardless of which weaning attempt is considered, when the physiological 

characteristics were analyzed for the first weaning attempt, we find that the mean and standard 
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deviation in both directions, of each variable; HR, systolic, diastolic, RR, SpO2 and temperature 

fall within acceptable criteria for progression to extubation. 

TABLE 8. Physiological Characteristics During First Weaning Attempt or Prior to Extubation 

Variable N Minimum Maximum Mean SD 

Heart rate bpm 52 49 136 86.40 19.186 

Systolic 47 78 175 133 21.115 

Diastolic 47 46 114 71.53 15.930 

RR 50 7 32 16.04 5.413 

SpO2 52 85 100 98.44 2.906 

Temp Celsius 50 36.1 39.5 37.186 .6452 
Note. SpO2=peripherally capillary oxygen saturation, RR=respiratory rate, bpm=beats per minute. 

Arterial blood gases (ABGs) and spontaneous breathing parameters (SBP) are comprised 

of multiple variables. During data retrieval, it became apparent that there was an abundance of 

missing data, which is discussed in specific aim four. Analysis of the first attempts of ABG’s and 

SBPs were performed and presented in Table 9. 

TABLE 9. Arterial Blood Gas (ABG) and Spontaneous Breathing Parameters (SBP) for First 

Attempt 

Variable N Minimum Maximum Mean SD 

ABG      

pH 30 7.33 7.51 7.41 0.05542 

PaCO2 30 28 45 37.07 5.172 

PaO2 30 77.1 255.0 143.813 48.4924 

HCO3 30 19.3 27.3 22.713 1.9177 

SBP      

VC 15 .50 2.50 1.5247 .57663 

Vt 19 300 1062 590.68 183.545 

NIF 16 -60 -15 -38.19 10.616 

Ve 8 4.9 15.9 9.525 3.8861 
Note. SD=standard deviation 

Aim 4 Results 

The objective of aim four is to develop or amend the existing SJHMC weaning protocol 

and cater it to the unique characteristic identified in this project. Review of Table 8 and Table 9 



 

 

 

 

55 

reveals that with the exception of Vt, which is weight dependent, all variables fell within the 

acceptable thresholds for progression within the protocol. What we found striking during data 

retrieval and analysis, is the amount of missing data, which could possibly suggest that the 

protocol was not followed as designed. Even though this is not the main point of this study, too 

further investigate, we looked at the amount of missing data that should be present if the protocol 

was followed as designed (Table 10). We looked at the missing data points during the first 

attempt since this should include the entire sample.  

TABLE 10. Frequency of Missing Variables Needed for Evaluation of Weaning Success 

Variable Documented Missing Percent missing 

pH 30 22 42.3% 

pO2 30 22 42.3% 

RR 50 2 3.8% 

Vt 19 33 63.4% 

NIF 16 36 69.2% 

Ve 8 44 84.6% 

SpO2 52 0 0% 

HR 52 0 0% 

BP 47 5 9.6% 

Temp 50 2 3.8% 

CPAP trial 39 13 25% 

DISCUSSION 

The National Trauma Data Bank (NTDB) provides the largest aggregation of US trauma 

registry data recorded, including yearly data collection and analysis from facilities across the 

country (American College of Surgeons, National Trauma Data Bank [NTDB], 2015). The 

National Trauma Data Bank 2015 Annual report offers information from 2014 admissions, the 

same year as the focus of this project. The data from NTDB provides a point of reference to 

expand the discussion of this projects results against the traumatically injured as a whole from 
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the same calendar year. Data from NTDA 2014 review is utilized to guide the assessment of the 

specific aims of this project. 

Aim 1 Discussion 

The goal of aim one is to describe this project’s unique population, which has an 

increased incidence of males over women. A high male incidence is congruent with what is 

found within the general trauma population (NTDB, 2015). Males have an increased incidence of 

injury throughout life with a large spike in incidence around 20-25 years, and then dominance 

until a convergence with changing of prevailing sex for increased incidence at around 70 years of 

age (NTDB, 2015). This project’s findings of a male to female ratio of 4:1 are similar to the 

known male dominance in the trauma population with a male to female ratio of 3:1 (NTDB, 

2015). The slightly higher prevalence in this study may be explained by 69% of subjects falling 

into the 19-35 age range.  

The significance of a majority of the subjects falling in the 19 to 35-year range is partly 

due to men being more likely to use all types of illicit drugs than women (Substance Abuse and 

Mental Health Service Administration [SAMHSA], 2015). This sample is completely comprised 

of subjects that presented to the SJHMC trauma bay with the presence of illicit drugs on UDS. 

According to the NTDB, 22% of young adults age 18-25 were current users of illicit drugs in 

2014, representing the highest percentage of all age groups (NTDB, 2015). Persons aged 18-25 

also consistently has the highest percentage of users for each individual drug; non-medical use of 

stimulant including methamphetamine, cocaine, sedatives and painkillers (SAMHSA, 2015). 

National findings regarding drug use and age then lends some credence that males within the age 

range of 19-35 heavily represent this projects sample.  
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Severe traumas are generally defined as having an ISS greater than 15 because it has been 

shown to be predictive of 10% mortality (Palmer, 2007). This definition is still widely used, 

however, higher thresholds for severe trauma allow for more specific labeling of groups across 

the spectrum of injury severity. The ISSs presented in this project are remarkably different from 

what is presented by the NTDB in 2014. Thirty-eight percent of subjects had ISS scores greater 

than 24, which is fivefold of what is found in the general trauma population. If we use the 

traditional definition of severe injury of greater then 15, we continue to demonstrate a higher 

frequency (46.24%), over double what is seen in the general trauma population (21.47%). This 

suggests that the traumatically injured with positive toxicology screens are a much sicker group 

with multisystem trauma when compared to the general trauma population.  

The relationship observed between drug use and severe injury could have multiple 

etiologies specific to this project. The NTDB analyze data from 746 facilities, of which only 237 

or 32% are level one trauma centers (NTDB, 2015). SJHMC is a level one-trauma center in 

central Phoenix, the sixth most populous city in America (U.S. Census Bureau, 2016). Pre-

hospital triage would dictate the transportation of more severely injured patients to a level one 

trauma such as SJHMC (Center for Disease Control and Prevention [CDC MMWR], 2012) and 

could possibly explain the higher level of acuity demonstrated in this population. To verify these 

findings, data would need to be analyzed from the entire trauma population of SJHMC. 

A striking comparison is the duration of intubation mean of 45 hours and days of 

intubation median of two against what is found in the general trauma population. The NTDB 

reports ventilator days by ISS scores with the least injured having a median of three days; 

similarly, Esteban et al. (2008), reports a median of four days in their international study 
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comprised of general ICU patients. We could easily infer that this project’s sample spends fewer 

hours on MV than the general trauma and ICU population. 

Young adults presented as a majority, which can lead us to speculate that this sample may 

have fewer comorbidities, or experience less complications throughout their hospitalization than 

a sample dominated by those of older age. Just under half of the sample had no documented 

comorbidities and of those documented, over half were any mental health (AMI) or substance 

use disorders (SUD). According to SAMHSA, in 2014, 18.1% of all adults had AMI and that 

39.1% of adults with a past year SUD, also had a co-occurring AMI, in contrast to the 16.2 % 

without a past year SUD, but had an AMI. We can then conclude that a patient with SUD is more 

likely to have AMI than not, which may provide some explanation for findings regarding 25% of 

patients with a SUD or AMI comorbidity (SAMSHA, 2015). 

A major concern of MV and one of the catalysts of this project is the prevention of the 

complications of MV. The potential overlap of withdrawal syndrome also fueled this project; 

however, the absolute absence of documentation of any of these complications stimulates inquiry 

to practices at this facility. Findings allow us to say confidently that there is no association with 

this unique sample and complications of MV or withdrawal syndrome. This is inconsistent with 

the NTDB (2015) for 2014, which reports that the leading complication for all trauma patients as 

pneumonia and the third complication is drug or alcohol withdrawal. This suggests a potential 

deficiency in documentation, which is a disadvantage to retrospective studies since they rely on 

the accuracy of the written record. We must also not infer that the absence of complications 

represents the trauma population of SJHMC as a whole, especially in light of national findings. 
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The NTDB reported that for 2014, 7.36% of patients had a confirmed test for illegal drug 

use. The present study is solely concerned with this small population at SJHMC. We 

demonstrated that stimulants (n=34) was the most used drug, followed by THC (n=32) and then 

depressants (n=31) and that the differences between them is marginal. Our findings are unlike 

what is seen nationally in regards to drug use. Marijuana is the most widely used drug in the 

nation in people aged 12 or older with a prevalence of 8.4%; methamphetamine use is 0.2%; 

cocaine use 0.6% and non-medical use of sedatives and pain relievers 1.7% (SAMHSA, 2015).  

Blow et al. (2010) reported that 47% of trauma patients presenting with injury-related 

conditions and 50% of severely injured trauma patients were positive on alcohol screens (Blow 

et al., 2010) which is consistent with the findings of this project of 50% (n=26).  

Aim 2 Discussion 

Even though not the aim of this descriptive project, a point for consideration during the 

discussion of aim two is that data analysis revealed sample sizes too small for comparison 

between the weaning groups. This does not prevent discussion of each group individually and 

their relationship to the presence of illicit drugs. 

Boles et al. (2007), reviewed six randomized studies from 1994-2001 and determined that 

69% of patients represented the simple weaning group by passing SBTs on first attempt and not 

requiring re-intubation. The studies in the review by Boles et al. included a variety of specialized 

patient populations, including those with COPD, the brain-injured with GCS less than eight and 

the hypoxemic. The present project demonstrates much more optimistic findings with a simple 

weaning group representing 78%. Our findings are consistent with the prospective international 

observational cohort study by Esteban et al. (2008), who reported a simple weaning group of 
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77%. Argument could be made that the traumatically injured should in fact have a higher rate of 

successful simple weaning since MV is sometimes required only for the purpose of evaluation. 

Since there is no underlying physiological reason for MV, liberation at first attempt should be 

much more successful despite the presence of illicit drugs.  

The difficult to wean exhibited findings similar to those of Brochard et al. (1994) and 

Esteban et al. (1995 and 2008) studies that compared the gradual reduction of ventilatory support 

in ICU’s. Their findings suggest that nearly 76% of patients who were unsuccessful in their first 

attempt of SBT were successful in subsequent trials (McConville & Kress, 2012). In this study, 

21% of subjects that were unsuccessful at their first attempts of SBT, 72% were liberated on 

subsequent attempts. This supports our conclusions that this sample demonstrates characteristics 

of the general population requiring MV.  

Aim 3 Discussion 

The goal of aim 3 is to describe the characteristics of the sample during the weaning 

process by evaluating the variables of time, medications used, vital signs, ABG and SBP’s.  

The international review by Blackwood et al. which represents a diverse ICU population 

reports an illustrative comparison of protocol and non-protocol duration of MV and approximate 

a mean of 71 hours when utilizing a protocol and 96 hours when not (2012). The duration of MV 

mean demonstrated in this study is considerably lower by almost half (45.6 hours, SD=50.9 

hours). We hypothesize these results consequence of patients whom were intubated to facilitate 

assessment, then rapidly extubated once assessment was completed. These types of patients most 

probably account for the 25% that were missing weaning protocol variables such as SBT, SBP, 

and ABG’s.  
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Propofol as the primary choice of sedative, is supported by findings in the systematic 

review and meta-analysis by Fraser et al. (2013), who reports that primary use of Propofol and 

dexmedetomidine improves ICU outcomes such as ICU length of stay and duration of 

mechanical ventilation (Fraser et al., 2013). After Propofol, dexmedetomidine was used most 

often prior to weaning and the preferred sedative during the weaning process. The choice of 

sedatives is critical, as it have been identified as a modifiable risk factor for delirium 

(Pandharipande, Banerjee, McGrane & Ely, 2010). This facility’s choice in sedatives may have 

contributed to the prevalence of simple weaning and mean length of intubation.  

What may require further investigation is that 50% of this sample had positive alcohol 

screenings but there is only one event of an Ativan push just prior to the weaning process as per 

the CIWA protocol. A positive alcohol screen does not indicate an alcohol use or abuse disorder 

that would lead to withdrawal symptoms; however, according to the NTDB, the third highest 

complication for trauma patients over the same year was drug or alcohol withdrawal (2015).  

We could argue that the absence of any documented cases of withdrawal syndrome may 

be accurate when physiological data is reviewed. The hypothesis that dramatic variations from 

normal ranges of physiological thresholds as outlined by the SJHMC-TS weaning protocol 

(2010) would exist because of possible withdrawal syndrome were false. The physiological 

milestones that need to be met for progression to extubation were present, now evident by our 

findings.  

Aim 4 Discussion 

The goal of aim four is to develop or amend the existing SJHMC weaning protocol and 

cater it to the unique characteristic identified in this project. SJHMC practice management 
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guidelines for the discontinuing (weaning) of mechanical ventilation in trauma patients was 

originally written in July 2006 and revised in August 2010 (Appendix A). It guides the 

management and subsequent weaning of the traumatically injured patient in a four-step sequence 

once physiological goals are met. Findings such as the simple to wean majority, low mean times 

of MV despite high ISS, and physiological variables that did not demonstrate patterns or 

variations from the existing thresholds, does not rationalize the alteration of the existing 

protocol. This sample provided evidence that they were able to achieve the characteristics needed 

for successful weaning and subsequent extubation as outlined in the existing protocol. 

SJHMC practices an interprofessional approach to weaning, such as that discussed by 

Roh et al. (2012). They utilize the RN and RT as primary facilitators in the implementation of 

the weaning process. Each professional performs aspects of the process, such as the RN weaning 

sedation and monitoring vitals, and the RT performing ABG’s and SBP’s. They are then each 

then responsible for the documentation of the collected values.  

ABGs, SBPs and SBTs are the responsibility of the RT to perform and manually input for 

documentation. This is where a tremendous amount of missing data was discovered, ranging 

from 25-84%. Two conclusion may be made; one, the action was performed but the values were 

not documented; two, they were not performed. There is much less missing data for 

physiological variables, which are the responsibility of the RN to document. This is most 

probably the consequence of a centralized monitoring system that can auto-populate these values 

to the flowsheet.  

The large amount of missing data does not allow us to definitively say the protocol was 

followed or allow us to perform statistical analysis. This is because missing data results in a loss 
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of information that increases standard errors and decreases statistical power as well as 

introducing potential bias in estimations (Dong & Peng, 2013). When considering the missing 

data, we can conclude that there is a lack of protocol adherence; however, protocol adherence 

was not the subject of this study. Since protocols reduce variation in treatment and improves 

outcomes (Blackwood et al., 2012; Duane et al.,2002) the inference is that if there is a possibility 

the protocol was not done or performed incompletely, then they may have received suboptimal 

care. 

Clinical Implications and Recommendations for Future Studies 

This retrospective study design has provided information that presents multiple 

opportunities for the development of focused study questions in future studies. Valuable 

information that could change and improve practice at SJHMC can be derived from studies that 

focus on the current use of their weaning protocol. Findings from such projects could then go on 

to incorporate our findings of decreased duration of MV for further understanding of our samples 

weaning characteristics. Potential future studies that could have significant impact on clinical 

practices at SJHMC are ones that focus on the evaluation of documentation practices of each 

profession of the interprofessional team that are involved in the weaning process. Future 

community studies focused on the increased incidence of stimulants and young age in our sample 

can aide in prevention and intervention efforts of the public health arena. 

It would be interesting to see if our findings regarding weaning abilities, drug use and ISS 

are consistent in larger samples, samples from similar level-one trauma centers in Phoenix and of 

different geographical locations. The breadth of what is covered within weaning; drug use and 

ISS can be vast, so individual studies are recommended.  
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Limitations 

Limitations to this project include sampling from one acute care institution, which limits 

the generalizability of the results. Another limitation is the small sample size of the difficult to 

wean category, which did not allow analysis of that’s subgroups characteristic. The retrospective 

study design forced us to solely rely on what was documented whereas a prospective design may 

have presented findings that could be drastically different. The feasibility of a prospective study 

within this population is a limitation. Relying on what was documented resulted in issues with 

missing data and opportunities for analysis were abandoned. 

Conclusion 

The purpose of this project was to address an anecdotal observation that traumatically 

injured patients with toxicology screens positive for illicit drugs were difficult to wean from MV. 

This project allowed us to describe this population, determine their ability to wean and look at 

how the existing protocol addresses the characteristics they demonstrate. 

We discovered this unique sample has a difficult to wean prevalence of 15.8% and 

demonstrated no complications associated with MV or withdrawal syndrome. It also revealed 

variations from the general trauma population; higher male to female ratios; fivefold higher 

injury severity scores; a lower mean and median duration of MV then general trauma and ICU 

population; and stimulants as the most commonly used drug. A surprising incidental revelation 

was the questionable adherence to the current weaning protocol suggested by large amounts of 

missing data.  

Since MV of any duration can pose serious risks, and prolonged durations are associated 

with increased mortality, the study of vulnerable or special group should be performed to 
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identify characteristics that may prevent liberation. Our findings did not support our clinical 

observations; however, we now have evidence of this population’s ability to wean. This 

population as well as all mechanically ventilated patients at SJHMC may benefit from the 

recognition of questionable protocol adherence. Every effort should be made to ensure adherence 

to weaning protocols since they have been shown to drastically improve outcomes and even 

though our conclusions may not directly influence clinical practice, they have many clinical 

implications. 
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APPENDIX A: 

ST. JOSEPH’S HOSPITAL AND MEDICAL CENTER PRACTICE MANAGEMENT 

GUIDELINES 
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APPENDIX B: 

DIGNITY HEALTH – ST. JOSEPH’S HOSPITAL AND MEDICAL CENTER 

INSTITUTIONAL REVIEW BOARD LETTER 
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APPENDIX C: 

THE UNIVERSITY OF ARIZONA INSTITUTIONAL REVIEW BOARD LETTER 
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