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ABSTRACT 

The purpose of this project was to determine the time between arrival, assessment, and 

treatment for patients presenting with alcohol withdrawal syndrome (AWS) to the emergency 

department (ED) as well as to identify patient and environmental factors that may prolong 

initiation of the implementation of the clinical institute withdrawal alcohol (CIWA-Ar) protocol 

for assessment and treatment of AWS. There is clear evidence that rapid assessment and 

treatment of AWS improves cost, quality, risk, safety and patient outcomes. This project found 

that patients in the emergency department at Banner University Medical Center South campus 

(BUMCS) in 2016 on average waited 2 hours and 20 minutes for initial CIWA-Ar assessment 

and 50 minutes for medication to be administered. When taking into account the physiological 

process of AWS and the highly variable nature of ethanol metabolism this timeline is suboptimal 

and significant reduction of these times are recommended. The only factor that was significantly 

associated with increased wait times was elevated blood alcohol content (BAC). With higher 

BAC resulting in longer wait times. This is a concerning finding since patients experiencing 

symptoms of withdrawal in the presence of elevated BAC are at significantly higher risk for the 

most severe AWS including delirium tremens and seizure. 
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INTRODUCTION 

Background 

It is estimated that 7.4% of the US population or more than 18 million people have 

alcohol use disorder (AUD) and 18-25% of these patients will experience alcohol withdrawal 

syndrome (AWS) upon cessation or significant reduction from their baseline drinking behavior 

(Duby, Berry, Ghayyem, Wilson, & Cocanour, 2014). This portion of the population according 

to Perry (2014) is contributing overs 85,000 deaths to the national annual mortality rate and a 

financial burden likely in excess of 250 billion a year, of which nearly 9 billion stems directly 

from healthcare and hospital costs (Sacks, Gonzales, Bouchery, Tomedi, & Brewer, 2015).  

 Alcohol is an effective central nervous system depressant that elicits its effects by acting 

on both glutamate and Gamma-aminobutyric acid (GABA). Per Tsai, Gastfriend, and Coyle 

(1995), alcohol antagonizes the N-methyl-D-aspartate (NMDA) receptor and prevents the 

binding of glutamate which effectively decreases excitatory tone. To compensate for chronic 

alcohol exposure and constant autonomic suppression, the body increases the volume of NMDA 

receptors thus making the central nervous system more easily excitable. Morrow, Suzdak, 

Karanian, and Paul (1988) describe the effect of alcohol on GABA which is the body’s primary 

inhibitory neurotransmitter. Alcohol potentiates GABA by increasing its release in the 

presynaptic cleft and intensifies inhibitory tone. In response to a chronically inflated GABAergic 

tone the body will compensate by reducing GABA receptors. This down regulation of GABA 

leads to a decreased ability to offset excitatory tone, again making the central nervous system 

more easily excitable. Upon cessation of drinking and reduction of blood alcohol concentration 

these compensatory mechanisms lead to an acute and dramatic increase in autonomic tone 
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(upregulated NMDA and downregulated GABA) producing the initial presentation of AWS 

mainly, hypertension, hyperthermia, tremors, sweats, agitation, anxiety and others (Spiegel, 

2012). 

Benzodiazepines (BZO) are the standard therapy for AWS. Since BZOs bind to GABA 

and reduce glutamate in very similar ways compared to alcohol they can quickly reverse or 

dampen the severity of AWS. AWS onset typically occurs anywhere from 6 to 48 hours after last 

drink and diminishes around the eighth day but this is not a hard rule and some heavy drinkers 

may start to experience withdrawal even with significantly elevated BAC and well beyond eight 

days. Early intervention is critically important, the longer BZO therapy is delayed, the more 

severe AWS symptoms and sequela become and the more difficult it is to manage (Dixit et al., 

2016).  Clinically speaking, the longer treatment is delayed not only does AWS severity increase 

but effectiveness of therapy decreases as well (Mehta, 2016).  

The Clinical Institute Withdrawal Assessment of Alcohol Scale, Revised (CIWA-Ar) is 

the most widely used alcohol withdrawal severity scale and takes between 5 and 15 minutes to 

complete (DeCarolis, Rice, Ho, Willenbring, & Cassaro, 2007; Holzman & Rastegar, 2016). It 

uses a 67-point scale to rate patients on 10 items with each item’s point value ranging from 0-7 

with larger numbers indicating more severe withdrawal (National Clinical Guideline, 2010). The 

CIWA-Ar A score of 8 or greater triggers administration of 1mg of lorazepam and a 30 to 60-

minute reassessment after administration. Further description of the CIWA-Ar is provided later 

in this proposal.   

CIWA-Ar assessment is clinically valuable even when patients have an elevated blood 

BAC and are not showing obvious signs of withdrawal. Early scoring can help establish a 



 

 

 

 

11 

baseline, and subsequent assessments can be used to identify a trend and a degree of prediction 

of severity for healthcare providers (Roffman & Stern, 2006). For instance, a patient who signs 

into the ED with a BAC of 100mg/dL and is showing symptoms of AWS is at a significantly 

higher risk for developing delirium tremens (DT) and is likely going to have a very severe and 

complicated withdrawal while requiring more frequent screening, more BZOs and closer 

monitoring (Palmstierna, 2001; Roffman & Stern, 2006). ED staff will occasionally withhold 

assessment or BZO therapy until BAC is at or near 0%, but patients at risk for the most severe 

withdrawal can become symptomatic with a high BAC (Etherington, 1996). This highlights 

another reason for screening at the earliest opportunity and why avoiding screening until BAC is 

0% is not best clinical practice (Roffman & Stern, 2006). 

Local Problem 

From a local perspective, in the most recent data available, Sagna, Gupta, and Torres 

(2015) report there were 20,253 emergency room visits in Arizona with alcohol abuse as the first 

listed diagnosis in 2015. Pima county had the second highest emergency room visits with alcohol 

abuse as the first listed diagnosis in the state with 3,926 admissions, Maricopa county was 

highest with 9,621.  Banner University Medical Center South Campus (BUMCT-S) was the ideal 

location for this study for two reasons. First, a comparison of the relative 2015 data for the 

county and BUMCT-ED would suggest that the ED at BUMCT-S treats a significant portion of 

patients diagnosed with alcohol use disorder in Pima County. Second, BUMCT-S has a unique 

and robust psychiatric ED as this hospital campus also houses the highest acuity psychiatric beds 

in the city.   
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Purpose and Aims 

Purpose 

The purpose of this project was two-fold. First, the purpose was to determine the time 

between arrival, assessment and treatment for patients presenting with AWS to the ED. Second, 

the purpose was to try to identify patient or environmental factors that prolong initiation of 

CIWA-Ar protocol.  BUMCT-S has implemented the CIWA-Ar protocol as standard care for 

AWS management.  Patient factors in this project included demographics to include gender, 

ethnicity, race, age and alcohol concentration (BAC).  Environmental factors such as week, year, 

month, season and census were considered as possible variables of interest, but this data was not 

available and therefore was not addressed.    

This study provided a needs assessment at BUMCT-S emergency department to 

determine whether the initiation of treatment to manage AWS is happening in a timely fashion 

beginning the moment of contact with ED staff. This is an important question as research has 

consistently shown that earlier intervention of alcohol withdrawal with BZO reduces cost, length 

of stay, total BZO usage and risk of requiring critical care services like mechanical ventilation 

and intensive care unit (ICU) admission (Mainerova et al., 2015; McKeon, Frye, & Delanty, 

2008; Stewart & Swain, 2012; Sutton & Jutel, 2016).  

Aims 

The first aim of this study was to determine how long patients wait to be assessed for 

AWS in the ED. This is important because if done quickly, it demonstrates safe and effective 

care for patients experiencing AWS (Perry, 2014).  Overwhelmingly, the recommendation in the 

literature is to assess severity of AWS as soon as possible. However, without a defined 
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timeframe it is difficult to operationalize departmental goals for screening and comparison 

purposes (National Collaborating Centre for Mental Health, 2011). 

The second aim was to assess adherence to CIWA-Ar protocol by identifying the average 

time beginning when CIWA-Ar score is 10 or greater and ending with BZO administration. 

Current policy at BUMCT-S gives nursing a generalized one hour window for medication 

administration. Adherence to protocol was operationalized using this one hour window.  

Finally, the third aim was to identify patient and environmental factors that prolong 

initiation of CIWA-Ar protocol. Specifically, this study examined demographic factors to 

include age, gender, race, ethnicity and blood alcohol content on arrival.  

Study Questions 

This study asked three initial and crucial questions. The first question was: how long does 

it take patients presenting to the emergency department for alcohol withdrawal syndrome to be 

assessed with the CIWA-Ar? The second question was: how much times elapses between a 

CIWA-Ar score of ten or greater and administration of BZO therapy? And finally, the third 

question was: what are some of the identifiable factors affecting the initiation of CIWA-Ar 

protocol including demographics and BAC.  

THEORETICAL FRAMEWORK 

The primary purpose of this healthcare improvement project was to determine the 

average time between check in time and assessment with a Clinical Institute Withdrawal 

Assessment for Alcohol- Revised (CIWA-Ar) in patients who present to the Emergency 

Department (ED) with potential for alcohol withdrawal.  The literature has shown conclusively 

that the longer a patient waits for treatment for alcohol withdrawal the worse the symptoms 
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become and the more difficult they are to control (McKinley, 2005).  Alternatively, early 

intervention is associated with reduced costs, reduced length of stay, decreased need for the 

intensive care unit, mechanical ventilation, sedation and risk of pneumonia as well as lower 

mortality, while also being associated with better outcomes (Dixit et al., 2016; Mehta, 2016).  

The information gathered in this healthcare improvement project was the first step in assessing 

the timeframe between triage and the CIWA-Ar protocol.  Ideally, this information will improve 

care and possibly decrease the time in which patients are assessed and treatment is initiated when 

they present to the ED with potential for alcohol withdrawal.  

Key Concepts  

Alcohol Withdrawal 

Alcohol withdrawal is a significant issue in healthcare today. Symptoms of alcohol 

withdrawal include tachycardia, hypertension, hyperthermia, tremors, seizure, anxiety, 

hallucination and perceptual disturbance. Some data suggest that up to 33% of patients in 

intensive care units will have their medical course negatively impacted by alcohol withdrawal 

symptoms (Mehta, 2016).  Moreover, there is evidence to suggest that up to 15% of patients who 

experience the most severe alcohol withdrawal symptoms will die. Conversely, if treated 

promptly with benzodiazepines, the mortality rate is reduced to 2-5% (Mehta, 2016).   

According to Bayard, McIntyre, Hill, and Woodside (2004) Alcohol withdrawal 

symptoms (AWS) occur when blood and tissue levels of alcohol are reduced significantly below 

their baseline. This is because alcohol acts on both glutamate and Gamma-aminobutyric acid 

(GABA) making it a potent central nervous system depressant. When high alcohol levels are 

constant, there is a compensatory reduction in inhibitory tone. Endogenous changes include up 
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regulation of excitatory N-methyl-D-aspartate (NMDA) and down regulation of inhibitory 

GABA.  When alcohol is significantly decreased, or discontinued altogether, these changes 

manifest as a sudden and dramatic increase in autonomic tone and typically manifests as alcohol 

withdrawal symptoms (Bayard, McIntyre, Hill, & Woodside, 2004).   

CIWA-Ar 

The CIWA-Ar is an alcohol withdrawal severity screening tool. The CIWA-Ar is a 10 

item tool with a maximum score of 67, with larger numbers indicating more severe withdrawal 

symptoms. CIWA-Ar protocols can vary slightly by institution but when using a symptom 

triggered approach, CIWA-Ar scores act as triggers for benzodiazepine therapy (Daeppen, 

Gache, Landry, & et al., 2002; Stewart & Swain, 2012). CIWA-Ar is the most ubiquitous tool 

used in assessing alcohol withdrawal. It has been validated and used across all hospital setting 

and cross culturally (Perry, 2014).   In the ED setting that will be used in the DNP project, 

patients who score between 8 and 15 on the CIWA-Ar should receive 1 mg or equivalent of 

lorazepam.  Patients who score greater than 15 on the CIWA-Ar should receive 2mg. This 

protocol calls for reassessment between 30 and 60 minutes after any benzodiazepine 

administration or every 4 hours if no intervention is needed.    

Theoretical Framework 

The theoretical model chosen to guide the implementation of this doctorate of nurse 

practitioner (DNP) project is Total Quality Management (TQM). This theoretical framework has 

been described by Defense Logistics Agency (1989). Some of the most important basic 

principles of TQM include the use of comprehensive, system wide efforts for change, focus on 
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patients and customers and use of data and facts for decision making and the importance of 

communication.  

The first major tenet of the TQM framework is the idea that there must be 

comprehensive, integrated, system wide efforts to optimize quality, please refer to appendix A 

for a TQM diagram. The purpose of this DNP project is consistent with this tenet as the purpose 

was to improve the care in patients with alcohol withdrawal thereby, improving patient outcomes 

as well as improving quality of clinical practice. This is especially important because the 

literature suggests patients with alcohol or substance abuse disorders are more likely to be 

evaluated in a negative light than patients without substance abuse disorders and this in turn may 

impact their care (Jost et al., 2009).  

 

FIGURE 1. Conceptual Model of Total Quality Management Practices Influencing its 

Implementation in Health Care (Talib, Rahman, & Azam, 2011) 
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The results of this project provide significant benefit to the hospital and surrounding 

community. The results of this project suggest clearly that there is an opportunity for system 

wide improvement in the timeliness in which patients are assessed upon arrival in the ED. The 

results of this project further suggest that BUMC-TS would benefit from increased awareness of 

the unique risks of delaying assessment in patients with high BAC.  

TQM model posits that the focus should be centered on patient and patient outcomes and 

therefore system efficacy is also measured through specific outcomes (Defense Logistics 

Agency, 1989).  This principle aligns well with the DNP project as the project was aimed at 

decreasing patient symptoms and therefore patient suffering. In addition, appropriate treatment 

of alcohol withdrawal symptoms has been shown to decrease incidence of seizures and delirium 

tremens, decrease risk of intubation, decrease risk of needing critical care admission and 

decrease length of stay (Dixit et al., 2016).  Ultimately, the goal of the DNP project was to 

identify the opportunity to decrease the average time patients who are experiencing alcohol 

withdrawal spend unassessed in the waiting room of the ED. 

TQM model focuses on fact based decision making and stresses the importance of 

communication (Grol, Bosch, Hulscher, Eccles, & Wensing, 2007).  At this point, there have 

been no published data regarding the average wait time for assessment for patients suffering 

from alcohol withdrawal symptoms in the ED. In fact, there are no guidelines that provide 

specific recommendation regarding the optimal timeline for treatment of alcohol withdrawal. The 

current guidelines simply state that treatment should be provided as soon as possible (Carlson et 

al., 2012; Dixit et al., 2016; McKinley, 2005; Stewart & Swain, 2012). This DNP project sought 

to provide a first step in identifying this timeline and therefore provide data with which to make 
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decisions about treatment of patients suffering from alcohol withdrawal.  Identifying and 

communicating this data to the healthcare team is the most important first step in determining 

whether changes need to be made to the way in which patients who come in with alcohol 

withdrawal are treated.    

In sum, alcohol withdrawal is a dangerous and costly issue that affects all healthcare 

centers and especially emergency departments and critical care units. Providing best practice 

treatment is essential in treating this difficult medical population. This DNP project is an 

important step in identifying an opportunity for change and therefore continue to improve the 

quality of care this vulnerable population receives 

SYNTHESIS OF EVIDENCE 

Overview 

The purpose of this project was to determine the time between arrival, assessment, and 

treatment of patients presenting to the ED with AWS and to identify patient or environmental 

factors that prolong initiation of CIWA-Ar protocol.   The specific aims of this project were to 

identify how long patients wait to be assessed, evaluate whether CIWA-Ar protocol is being 

adhered to and to discover factors that impact the initiation CIWA-Ar protocol. Early assessment 

and treatment of alcohol withdrawal is critical in achieving better outcomes for patients, 

preventing complicating medical issues related to alcohol withdrawal such as mechanical 

ventilation, pneumonia, and admission to the intensive care unit as well as reducing cost and 

length of stay (Dixit et al., 2016; Mehta, 2016). 

A literature search was performed in the following databases: PubMed, Cochrane, Scopus 

and PsychInfo. Only articles published between 2007 and 2017 were included in the search. The 
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following search terms were used: treatment timeline, course of alcohol withdrawal, emergency 

medical services withdrawal management, assessment timeline. This search produced 2055 

papers which were filtered to include human studies published in English and within the last 5 

years which excluded all but 108 papers. The titles and abstracts were read to identify articles 

that appeared relevant to the project aims.  However, no articles were found that included 

information on time to assess or treat alcohol withdrawal syndrome. Therefore, a second search 

was undertaken using the terms; alcohol withdrawal, alcohol withdrawal treatment, AWS, 

seizures, screening, CIWA-Ar and Clinical Institute Withdrawal assessment for Alcohol.  These 

specific search terms were chosen to cast a broad net and to capture papers that may not match 

the setting or framework exactly but could still provide relevant information. Using too many or 

too specific search terms appeared to narrow the search too much and not capture the full breath 

of possible appropriate and useful articles. 

Results were filtered to only include English language, human studies, pharmacologic 

treatment and assessment tools. Relevant references from key articles were also reviewed, 

especially when trying to find original data. However, one important limitation to using this 

strategy was that most of the original data identified was from research completed more than 20 

years ago, considered far too outdated for inclusion. This literature search produced 131 articles 

in total: 45 in PubMed, 29 in PsychInfo, 4 in Cochrane and 53 in Scopus. This number was 

reduced by looking for relevant titles. The abstracts were then read to determine relevance to the 

topic being assessed.  

Like the first, this second search did not locate any studies that were specifically intended 

to evaluate time to treat. Therefore, in lieu of specific timeline information, the literature was 
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reexamined with the intent of understanding the causes and factors involved in the 

pathophysiology and course of alcohol withdrawal syndrome. This understanding will lend itself 

to understanding the mechanisms of AWS and thereby the ability to extrapolate a timeline based 

on the understanding of the underlying disease process instead of more desirable clinical data. 

There were many common themes that will be described in the following paragraphs of this 

proposal, these included common assessment practices, use of the CIWA-Ar as a severity 

measurement and without exception, the use of benzodiazepines for AWS treatment. 

Assessment of Alcohol Withdrawal 

There is consensus in the literature that CIWA-Ar is the most reliable and validated tool 

to assess for severity of alcohol withdrawal (Bakhla et al., 2014; Holzman & Rastegar, 2016).  

Holzman and Rastegar (2016) describes the CIWA-Ar as the current gold standard in care. It is 

notable that while the National Institute for Health and Care Excellence (NICE) (2010) do not 

specifically recommend the CIWA-Ar, the guidelines mention only this assessment by name. 

Bakhla (2014) similarly asserted that CIWA-Ar is the most commonly used scale for alcohol 

withdrawal.  Despite the ubiquitous nature of the CIWA-Ar, criticism of this measure includes its 

lack of validity in medically ill hospitalized patients (Maldonado et al., 2014). CIWA-Ar has also 

never been validated in ethnically diverse populations (Rappaport et al., 2013).  Holzman (2016) 

concluded that the CIWA-Ar is not precise enough, too long and has poor interrater reliability for 

inpatient populations.  Taken together, these data suggest that although there are significant 

drawbacks to the CIWA-Ar, to date it continues to be the most used and cited tool for the 

assessment of alcohol withdrawal and is also the tool currently used at the hospital where this 

research is taking place.     
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Clinical Management of Alcohol Withdrawal 

The first double blind study that evaluated the use of benzodiazepine to treat alcohol 

withdrawal was published by Kaim, Klett, and Rothfeld (1969) and determined that the group 

randomized to benzodiazepine medication had significantly less incidents of seizures and 

delirium tremens. Since then, the literature has definitively concluded that currently 

benzodiazepines are the most effective treatment for alcohol withdrawal (Amato, Minozzi, & 

Davoli, 2011; Amato, Minozzi, Vecchi, & Davoli, 2010; Awissi, Lebrun, Fagnan, & Skrobik, 

2013; Bayard et al., 2004; Daeppen et al., 2002; Dixit et al., 2016; Foy, Kay, & Taylor, 1997; 

Kaim, Klett, & Rothfeld, 1969; McKinley, 2005; Mehta, 2016; Myrick, 1998; National Institute 

for Health and Clinical Excellence, 2010; NSW Department of Health, 2008). Alcohol 

withdrawal research also consistently shows that early administration of benzodiazepines lead to 

shorter withdrawal treatment time and reduced risk of seizures, delirium tremens, and other 

complications (Long, Long, & Koyfman, 2017; Mainerova et al., 2015; Mehta, 2016). These 

studies and guideline also recommend symptom based treatment of AWS using the CIWA-Ar. 

Symptom based treatment uses CIWA-Ar scores to trigger benzodiazepine dosing followed by a 

rapid reassessment of symptoms to ascertain effectiveness of treatment and to evaluate the need 

for further medication (Daeppen et al., 2002; Dixit et al., 2016; Long et al., 2017; McKinley, 

2005).  

A thorough review of the current literature suggests that use of benzodiazepine in the 

clinical management of alcohol withdrawal has the most robust evidence and support. In their 

meta-analysis of 5 reviews and 114 studies Amato et al. (2011) concluded that Benzodiazepines 

were more effective at preventing seizures than placebo or antipsychotic medication.  Similarly, 
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in their systematic review Schaefer and Hafner (2013) concluded that Benzodiazepine 

medication was more effective than placebo in preventing seizures. In the most recent systematic 

review, Sachdeva, Choudhary, and Chandra (2015) asserted conclusively that benzodiazepines 

are the most methodically studied and most effective treatment for alcohol withdrawal.  These 

authors further posited that although other drugs such as antiepileptic, adrenergic blockers, 

baclofen and barbiturates may be helpful in treating alcohol withdrawal, there is only evidence to 

use these medications as adjunctive therapy and not first line treatment. In sum, there is 

categorical evidence to suggest that, at this time, benzodiazepines should remain the standard 

care in clinical management of alcohol withdrawal symptoms.  

Outcomes and Consequences of Alcohol Withdrawal 

Despite a lack of specific timeline, there is clear evidence in the literature that suggests 

that delaying treatment of alcohol withdrawal leads to significant negative outcomes and 

consequences for patients (Foy, Kay, & Taylor, 1997).  Patients with alcohol withdrawal 

symptoms have complicated hospitalizations to include increased length of stay, increased 

mortality, increased likelihood of requiring mechanical ventilation and overall have an increased 

cost of hospitalization (Dixit, 2016).  In the ICU, 33% of patients experience increased acuity of 

their stay because of their alcohol withdrawal (Yanta, 2015).  There is overwhelming evidence 

regarding the detrimental outcomes for patients who suffer from alcohol withdrawal in the 

hospital. Despite this evidence, there is not specific clinical practice guideline regarding the 

exact timeline in which to administer medical intervention. The best guidelines simply suggest 

that intervention should be provided as soon as possible.   
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Clinical Practice Guidelines 

There are several clinical practice guidelines for treatment of alcohol withdrawal in the 

literature.  For example, The Organization of American Family Physicians (Bayard, 2004) 

developed a guideline in 2004 and determined benzodiazepine should be used for symptom 

management of alcohol withdrawal and symptoms should be assessed with CIWA-Ar. The 

Ministry of Health New South Wales (NSW Department of Health, 2008) also published alcohol 

withdrawal guidelines in 2008. Although they established the importance of treatment and 

assessment of alcohol withdrawal, the recommendations are generalized and ambiguous.   By far 

the most recent, transparent, empirically supported, empirically robust and detailed clinical 

practice guidelines for alcohol withdrawal are the guidelines established by the National Institute 

for Health and Care Excellence (NICE) entitled Alcohol use disorders: Diagnosis and 

Management of Physical Complications (2010). An evidence update was published in 2014. 

These guidelines reiterate the benefit of using benzodiazepines as first line treatment and as 

standard care for treatment of alcohol withdrawal symptoms. These guidelines also continue to 

recommend that patients suffering from alcohol withdrawal be treated by specialized nurses and 

practitioners and that assessment and treatment happen as soon as possible.   

In sum, a synthesis of the literature establishes conclusively that at the time of this 

writing, the CIWA-Ar is the most ubiquitous and best validated tool to assess alcohol 

withdrawal. While there is some question about its usefulness in an inpatient setting, it is used 

across the world and across every medical setting. Furthermore, this synthesis also demonstrates 

that benzodiazepine treatment for alcohol withdrawals is considered standard care and should be 

used as first line treatment. Lastly, specialized treatment teams need to begin assessment and 
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treatment as quickly as possible. As noted in the NICE guidelines, continued development of 

best practice guidelines is critical in the treatment of this vulnerable and important population.  

Strength and Weaknesses 

The literature search bore out both strengths and weakness.  Strengths included the fact 

that there are numerous papers about alcohol withdrawal syndrome. The pathophysiology and 

the pharmacological treatment of alcohol withdrawal has been well established and described at 

length in the literature and numerous clinical practice guidelines have been published.  The most 

important weakness includes the fact that there is no specific timeline for assessment and/or 

treatment of alcohol withdrawal. As previously stated, clinical guidelines provide only very 

general recommendations to provide treatment as soon as possible. However, from a hospital 

systems perspective, the ambiguity of this timeline can lead to differing interpretations and 

thereby lead to inconsistent outcomes in the hospital setting. Therefore, a guideline for specific 

treatment time recommendation is essential in the treatment of patients suffering from alcohol 

withdrawal.  This project begins to address an important gap in the current literature. 

Specifically, this project aimed to discover what this timeline currently is and address the lack of 

specific timeline recommendations in the treatment of alcohol withdrawal.  The described project 

was a critical first step in providing vital information regarding optimal treatment time.  

Conclusion 

While the evidence describing the pathophysiology, course and treatment of alcohol 

withdrawal is plentiful, the literature does not provide clear guidance for hospital and ED 

systems to implement an assessment timeframe or window. This project provides a critical first 

step in identifying optimal assessment to treatment timeframe. This project also provides 
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valuable information regarding opportunities for improvement in the hospital protocol. This 

project serves as the starting point in building a body of evidence that can be used to make an 

evidence based recommendation that patients suffering from alcohol withdrawal should be 

assessed within a specific timeframe.  

METHODS 

Design and Aims 

This Doctor of Nursing Practice (DNP) project was a descriptive study design utilizing a 

retrospective chart review (Matt & Matthew, 2013). This project was a first step in a quality 

improvement project aimed at improving treatment for alcohol withdrawal in the emergency 

department.  Because this was meant to be the first step of a needs assessment and possibly set 

the stage for a large quality improvement project, a retrospective descriptive design is 

appropriate as it provided a picture of how alcohol withdrawal is currently being treated in the 

emergency department.  

The first aim was to determine the time between check in time of patients with alcohol 

withdrawal to implementation of the Clinical Institute Withdrawal Alcohol, Revised (CIWA-Ar) 

protocol while in the emergency department (ED) (Bakhla et al., 2014). The second aim of the 

project was to assess adherence by nursing to the CIWA-Ar protocol and the final aim is to 

identify patient or environmental variables that may affect nurses’ immediate initiation of the 

CIWA-Ar protocol.  Recommendations were made regarding improving the quality of care for 

patients suffering from alcohol withdrawal syndrome (AWS) in the emergency department.  
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Introduction of Doctor of Nurse Practice Project Lead 

The DNP project lead of this study is a doctorate of nursing practice student specializing 

in the family psychiatric mental health nurse practitioner track. He has spent nearly ten years 

working in inpatient psychiatric units, in both licensed and unlicensed positions, including a 

level one alcohol and illicit substance detox center. He also worked for two years as a critical 

care registered nurse in the region’s only level one surgical trauma intensive care unit. These 

experiences have been instrumental in providing rich experiences in the medical and psychiatric 

management through the entire range of alcohol and drug withdrawal treatment models. These 

experiences have crystalized the critical role staff and healthcare delivery systems have on 

patient outcomes. The amalgam of these real-world experiences and observations have 

developed the impetus and motivation to improve the quality of care given to patients with AWS. 

Setting 

The setting for this project was a county hospital in the Southwest. The hospital houses 

the largest level one psychiatric unit in the region and manages the bulk of alcohol and substance 

abuse patients in the city. The hospital has a dedicated and locked psychiatric ED. The hospital’s 

ED is an ideal location for this study because it has the most experienced staff and the most acute 

and chronic patients in the area.  The hospital’s ED likely represents the most established and 

experienced system in the treatment of alcohol withdrawal within the region.  

Data Collection and Data Analysis 

This retrospective study used International Classification of Diseases tenth edition (ICD 

10) codes under the F10.23 Alcohol dependence with withdrawal code to identify patients with a 

diagnosis of alcohol withdrawal. This general code includes four subcategories: F10.230 for 



 

 

 

 

27 

uncomplicated withdrawal, F10.231 specifies with delirium, F10.232 specifies with perceptual 

disturbance, and F10.233 denotes unspecified symptoms. The electronic health record was used 

to compare timestamps of assessments, treatments and admissions spanning a timeframe of 12 

months from the date of the first data request. Environmental variables and other distractors were 

mitigated by including data for an entire 12 months. The data was collected, deidentified and 

delivered in an excel spreadsheet by the university’s health technology department. Data was 

analyzed with descriptive statistics and in the case of race, ethnicity and BAC regression analysis 

was used to identify trends in assessment and screening times. Columns on the sheet included 

basic demographic information, age, gender, race, ethnicity and BAC.  

Participants 

The data was completely de-identified and records of hospital services only included 

basic demographic information. Timestamps were randomized in the de-identification process 

but their relationship to each other was preserved for analysis. This was done in compliance with 

Health Insurance Portability and Accountability Act.  By using this method, no identifying or 

unique patient information was provided to the project lead thereby maximizing safety and 

privacy of the patients. The Institutional Review Boards (IRB) determined this study to be 

waived as a non-human exempt project because all data obtained was related to hospital process 

and was not directly related to patient information.  

RESULTS 

The data was collected of patients who presented to the emergency department from 

January 1, 2016 to December 31, 2016 and who were given a diagnosis of alcohol withdrawal 

and/or alcohol dependence. It is important to note that data were collected from patients who had 
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any diagnosis of alcohol withdrawal regardless of their chief complaint, meaning AWS may have 

been only part of their initial presentation. 438 encounters were found during this time frame that 

matched alcohol withdrawal and or alcohol dependence diagnosis. Of these 438 patient 

encounters, 325 received a CIWA score.  Although there is no conclusive way to determine why 

these patients did not receive a CIWA score, it is reasonable to speculate that some patients 

likely left the ED before they were able to be screened, some may have left against medical 

advice, some may have had some comorbid condition that prevented the assessment or that the 

alcohol withdrawal diagnosis was identified later in the hospitalization. In this study, 325 

encounters were identified as having been diagnosed with and assessed for AWS in the ED 

during the year 2016 see demographic descriptions of study population in Table 1. 

TABLE 1. Demographic Descriptions of Study Population 

 

 

N Mean SD Min p50 Max 

Female 69 2.54831 2.928974 0.833333 1.383333 10.83333 

Male 256 2.3 2.67 0.033 1.12 11.883 

Totals  325 2.35 2.72 0.033 1.2 11.88 

       Hispanic/Latino 85 2.52 2.92 0.0333 1.217 11.183 

Not Hispanic/Latino    240 2.29 2.65 0.05 1.16 11.88 

Total 325 2.35 2.72 0.033 1.2 11.88 

 

 
 TABLE 2, Wait Time in Hours 

Age Mean Standard Deviation Frequency 

20-29 1.25 1.29 14 

30-39 2.75 3.27 56 

40-49 2.14 2.28 75 

50-59 2.17 2.60 113 

60-69 2.62 2.86 55 

70-79 3.59 3.85 12 

Total 2.35 2.73 325 
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Demographic data were analyzed to identify if age or BAC were factors that impacted 

differences in wait time and are listed in Table 2 and Table 3. Age, sex, ethnicity, and race were 

included as possible variables, but none were associated with a significant difference in the mean 

wait time to assessment.  

Of important and interesting note, BAC was a significant predictor for increased wait 

time to assessment. Regression analysis indicated that elevated BAC significantly increased wait 

time (R2 = 0.035 F(1, 213) = 7.81, p<0.05). Pearson’s correlation analysis was used to linearly 

evaluate the relationship between BAC and wait time and found a positive correlation between 

wait time to assessment and BAC (r(213) = 0.19 p <0.01). 

TABLE 3. Blood Alcohol Content 

 BAC Range N Mean (sd)  

BAC=0 0 96 2.0 (2.5)  

Tertile 1 12-153 46 2.3 (2.7)  

Tertile 2 156-267 43 2.8 (2.7)  

Tertile 3 269-470 44 3.6 (3.4)  

     

In Mann-Whitney rank-sum post-hoc analysis, the only significant difference occurred between 

BAC=0 and Tertile 3 (P = 0.042, Bonferroni adjusted for 6 post-hoc comparisons) 

 

The second aim of this study was to determine how long the medication administration 

process took after a clinically significant CIWA-Ar score. 325 patients with AWS received 

benzodiazepine (BZO) medication while in the ED during the study timeframe. There were 117 

patients who received BZO before being assessed with CIWA-Ar and 145 received BZO after 

being assessed with CIWA-Ar. Of the 145 patients who were medicated after the first CIWA 

assessment the mean wait time was 50 minutes (M = 0.84 hrs SD = 0.94) although this analysis 
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is of questionable utility since the EHR was not able to link BZO administration to specific 

CIWA scores, during analysis. The remaining 117 patients were given medication on average 

1.23 hours before they received their initial assessment.     

DISCUSSION 

This study has highlighted the need to further examine the process of evaluating and 

treating patients with AWS in the ED setting. In this facility immediate assessment of AWS in 

2016 translated to a suboptimal time of 2 hours and 20 minutes. Immediate assessment is 

considered standard of care (Stewart & Swain, 2012) and delayed assessment has been shown to 

be a significant risk factor for more severe AWS and DT (Foy, Kay, & Taylor, 1997). To 

determine any wait time is excessive and create a goal for improvement requires understanding 

the mechanisms of AWS including the pharmacokinetics (PK) and clearance rate of oral alcohol 

which are nonlinear, highly variable, and clinically unreliable (Lee, Yoon, Baek, & Kwon, 

2013). Recommendations for immediate assessment are based on the potential for precipitous 

decline and when a patient presents to the ED the last oral intake of alcohol is unknown. Since 

arrival time to the ED may occur at any time relative to last oral intake and the onset of 

withdrawal symptoms, CIWA assessment should ideally take place the moment that AWS is 

suspected. EDs are complex systems though and truly immediate assessment is not a reality 

based goal. However, borrowing from existing stroke and heart attack models, a one-hour 

assessment goal could potentially stand as proxy until further research becomes available 

regarding specific timelines at the point of care.  

In attempting to identify how long patients waited for BZO administration an 

unanticipated trend was discovered, nearly 45% of patients with AWS received BZO before an 
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initial CIWA-Ar was completed. There are two primary concerns with this practice. First, 

assessments completed after BZO reflect the efficacy of AWS treatment and not the baseline 

symptom severity of AWS. It is possible that this dampening effect could impede the clinical 

picture and delay the recognition of an abnormally severe AWS such as benzodiazepine-resistant 

alcohol withdrawal and DT or another condition with common symptomology (Long, Long, & 

Koyfman, 2017). The second concern is that without a baseline CIWA-Ar score there is no 

quantitative method for identifying either the trend of worsening symptoms or efficacy of BZO 

treatment. A significant risk factor for DT and seizure is an initial CIWA-Ar score of 15 or 

greater while scores greater than 20 should prompt consideration of ICU admission (Paupers, 

Schiemann, & Spies, 2012). The primary risk is that clinicians are erroneously reassured when 

reviewing serial CIWA-Ar scores that have been artificially lowered through pretreatment with 

BZO.  In summary, lack of adherence to CIWA-Ar protocol hampers quality care and may place 

patients at heightened risk for more severe AWS. Finally, patients with higher BAC waited 

longer for assessment than patients with a BAC of less than 10mg/dL. This is practice is 

suboptimal because patients who begin to experience symptoms of AWS with elevated BAC are 

at higher risk to develop more severe AWS, including seizure and DT (Roffman & Stern, 2006). 

Another goal of this study was to determine if month or season of year, day of the week or time 

of admission affected wait time. Unfortunately, these data points were not made available by 

Banner and could not be studied. 

This project was completed using the Total Quality Management as a theoretical 

framework. This framework was helpful in guiding the project since the focus was kept on the 

delivery system of care in the ED and how those processes impact patient outcomes. 
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Organizational value can be created from this project through reducing the need for the highest 

levels of care and avoidance of the burden of managing the most severe symptoms of AWS. In 

follow up studies, it is imperative that outcomes and cost savings are part of any post 

intervention analysis and that patient outcomes are included. 

Study Limitations 

Data acquisition presented major challenges in this records review as the hospital 

disallowed direct project lead access to any medical records. The University’s Center for 

Biomedical Informatics and Biostatistics obtained and de-identified all data including dates and 

times of admission and treatments. Relationships between arrival, assessment, and medication 

times were preserved but the actual dates were altered to protect patient confidentiality. This 

process effectively added or subtracted a random amount of time to every time stamp within the 

encounter but did so without changing the differences between time stamps. For example if a 

patient came in the ED on Aug 1 at 0800 and was given a CIWA assessment at 1000 the data 

may instead describe the patient coming in on Feb 3rd at 1400 and getting the CIWA assessment 

at 1600. In this way the relationship between arrival and assessment remains 2 hours but because 

the date and time of day is changed that patient cannot be identified. Also, inconsistent charting 

practices and limited functionality of the EHR resulted in the inability to review encounters with 

inconsistent or illogical data. For example, according to the EHR some patients received 

treatment or assessment before their arrival time, while others received medication over 12 hours 

after assessment. To avoid bias during statistical analysis, records were kept in the sample but 

more accurate data could be obtained with closer examination and possible removal of some of 

these outliers.  
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Co-occurring conditions were also not obtained due to limits of both the hospital EHR 

and the methods employed during data acquisition. Therefore, it could not be determined if AWS 

was the primary or secondary diagnosis or if these results were impacted by comorbid disease 

processes. For future studies tracking comorbidities and accounting for the greater clinical 

picture will lend itself to a more robust picture of AWS treatment in the ED.  

Recommendations 

Considering the high pharmacokinetic variability of oral ethanol and unpredictable 

clearance rates as well as the risks associated with delayed assessment of AWS the current wait 

time of 2.35 hours provides a clear opportunity for improvement. Further process evaluation and 

root cause analysis may prove beneficial in determining modifiable factors negatively impacting 

both the overall wait time and the tendency for further increased wait time for patients with 

elevated BAC.   

Policy changes may be considered as well as educational interventions to discourage the 

practice of medicating patients with BZO before the first CIWA-Ar assessment. The CIWA-Ar 

tool takes approximately 5 minutes to complete and can be administered by any trained 

individual regardless of scope or licensure and should not present a significant barrier to time 

management (DeCarolis, Rice, Ho, Willenbring, & Cassaro, 2007). Implementing these 

recommendations would further enhance this department’s continued efforts to provide safe and 

quality care to this important and vulnerable population 

Implications and Suggestions for Nursing 

This research provides important implications for nursing leadership in the ED. This 

study provides support for implementing 3 system delivery and quality practice goals. First, 
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creating of a one-hour time from arrival to CIWA assessment goal. Second, BZO administration 

should be considered an exception to the one hour medication administration window, timely 

BZO delivery is paramount for safe and effective care of patients experiencing AWS therefore, 

consideration of a 30 minute window is encouraged. Finally, lack of accurate record keeping and 

limitations in EHR functionality presented significant barriers to data acquisition for this project. 

Entries into the EHR based on free text are strongly discouraged. As an example, one valuable 

factor that was not discoverable due to inconsistent charting with free text was discharge status, 

whether patients left against medical advice, were discharged home or were admitted to a 

medical surgical unit or the ICU would provide powerful insight as to the real effect of the trends 

identified in this study. Additionally, compliance and accuracy of ICD 10 coding could not 

beconfirmed against another diagnostic indicator. An opportunity exists for the sake of future 

quality and system improvement research to confirm whether using ICD 10, CBT codes or 

another method would provide the most accurate data gathering tool for any departmental 

analysis of treatment by population or diagnostic grouping. Finally, in terms of documentation, 

comorbid conditions were not identifiable due to limits of the database extraction tools. For a 

truly dynamic assessment of treatment times and variables other co-occurring conditions are 

necessary. In summary, the above recommendations will serve to improve the safety and quality 

of care provided to patients presenting to the ED with AWS. Additionally, improving 

documentation through the EHR, obtaining a wider angled picture of patient encounters and 

ensuring accurate diagnostic coding practices are being followed will ensure future 

investigations and findings more robust and much easier to operationalize.  
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Dissemination 

Dissemination of this project and findings will include a poster presentation at the 

International Society of Psychiatric Nurses annual conference, grand nursing rounds that are 

broadcast via internet conferencing to all Banner facilities, presentation to the executive 

leadership of BUMCS as well as nursing management and providers in the BUMCS ED. Internet 

based education modules and live didactic education is also a possibility.  

Conclusion 

Wait time to assessment and BZO administration are crucial for safe and quality care of 

patients with AWS. Currently the wait time at BUMCS appears to be excessively long at 2 hours 

and 20 minutes added to a wait time for medication of 50 minutes, patients on average are not 

being medicated for over 3 hours after their arrival to the ED. Because delays in treatment are 

associated with higher risk AWS, poorer outcomes and higher cost this timeline needs to be 

shortened. Secondly, to our knowledge this is appears to be the first study of its kind. Therefore, 

these timelines should be identified in other settings within the facility and in other local EDs. 

Building a large data set around wait time to assessment and treatment may reveal important 

patterns that allow optimization of the treatment of patients with AWS and increased quality and 

safety for this important patient population. 
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APPENDIX A: 

THE UNIVERSITY OF ARIZONA INSTITUTIONAL REVIEW BOARD APPROVAL 

LETTER 
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APPENDIX B: 

BANNER SITE AUTHORIZATION LETTER 
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Date: July 12, 2017 

 

To: Ian Thomas, RN 

 

Cc: Michelle Kahn-John PhD, RN, PMHNP-BC, GNP 

 

From: Jill Arzouman, DNP, RN, ACNS, BC, CMSRN 

Director of Professional Practice, BUMCT/S 

 

Re: IDENTIFICATION OF TIME TO TREATMENT FOR ALCOHOL WITHDRAWAL IN THE EMERGENCY 

DEPARTMENT  

 

============================================= 

 

Our team has assessed your project proposal for implementation potential and appropriateness of the 

project within BUMCS.  From our review we have determined that the project is feasible and congruent 

with Banner Health initiatives.   

 

Please follow the Banner Health “Process to Approve DNP Students Academic Projects”. In accordance 

with that process, your next steps will include submitting the following required item to me via email:  

  

o University  of Arizona IRB approval/determination letter 

 

Once I have received this document I will send you an approval letter. Please do not start this project 

until you have received my approval letter. I will continue to be your point of contact at the facility level. 

 

Best wishes on the successful completion of your project. 

 

Sincerely, 

 

Jill Arzouman 

Director of Professional Practice 

Banner University Medical Center Tucson/South & Clinics 

 

http://www.bannerhealth.com/
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