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Abstract 

Delirium is a significant clinical concern that results in longer hospital and intensive care 

unit lengths of stay; increased morbidity, mortality, and healthcare costs; and is associated with 

long-term cognitive deficits and neuropsychological disorders.  Considering healthcare system 

burdens and poor patient outcomes related to delirium, there has been emphasis on early 

recognition of patients experiencing delirium.  The literature supports the importance of 

screening for delirium at the bedside and identifies tools used to meet this end.  However, most 

studies exclude use of the tools in neuroscience settings because of the complexity assessing 

delirium in neuro-compromised patients.   

The Confusion Assessment Method for the intensive care unit (CAM-ICU) is a validated 

screening tool for delirium in neuroscience patients, yet there is still a gap in the literature 

regarding application of the CAM-ICU for neuroscience patients. The purpose of this project was 

to increase neuroscience nurses’ ability to accurately document delirium assessments using the 

CAM-ICU by minimizing the use of “unable to assess” and increase detection of delirious 

patients in a neuroscience intensive care unit.  A pre- and post-test design was used to evaluate 

changes in mean baseline documentation accuracy rates. Audits of electronic health records 

(EHRs) were conducted pre- and post-educational intervention to determine unit level 

documentation accuracy rates. A formal 30-minute educational presentation was offered to 

eligible registered nurses (RNs) in the neuroscience intensive care unit, with subsequent 

coaching sessions for those who attended the presentation.  There were 124 documentation audits 

retained in the pre- and in the post-education intervention phase of the study. The mean pre-audit 

documentation accuracy rate increased from .44 to .83 (p < .001).  The results provide further 

evidence that formal education for RNs on use of the CAM-ICU instrument improves 
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documentation accuracy and delirium identification in this highly at-risk patient population.  

Future research should focus on the impact formal education has on each of the outcome 

possibilities of the CAM-ICU and the collaborative development of treatment protocols. 

Keywords:  CAM-ICU, RASS, delirium, delirium screening, neuroscience, baseline mental 

status, quality improvement 
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Targeted Education to Improve Delirium Screening Among Neuroscience Patients 

Early recognition of inpatient delirium is important because it can be life threatening and 

treatment may be associated with improved patient outcomes.  Delirium is characterized by 

alterations in cognition, specifically inattention and disorganized thinking, as defined by the 

American Psychiatric Association, DSM-5 criteria (European Delirium Association, 2014).   

Delirium is frequently manifested in behavior changes and fluctuations during a patient’s 

hospital course.  Patients’ behavior may alternate irregularly between three recognized states of 

delirium, which are hyperactive, hypoactive, and a mixed morphology of both hyper- and 

hypoactive.  

Background 

    After a review of the literature on delirium, it is evident that prevalence rates vary widely 

and risk factors are patient dependent such as age, primary diagnosis, and co-morbidities.  

External risk factors that may affect prevalence rates are many and may include medication 

regimens, alterations in sleep-wake cycle, and setting.  Differing levels of care where patients are 

treated also see a variance in prevalence, such as acute care v. critical care.   It is worth noting 

that there are many sub-groups at each level of care, for example surgical, medical, and 

neurological.  Additionally, there have been studies in which critical care patients have been sub-

divided into mechanically ventilated v. non-ventilated, in an attempt to tease out risk factors for 

detection and prognostication of delirium.  In view of the multiple influences on delirium, 

prevalence rates are frequently reported specific to a patient population.  This elucidates why 

many prevalence studies exist; researchers and practitioners are seeking clarity on risk specific to 

their patient population of interest. 
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It is important to know the extent to which patients are at risk for delirium since it is 

associated with longer lengths of stay in the hospital (Thomason et al., 2005), increases in 

mortality rates (Pisani et al., 2009), healthcare costs (Leslie et al., 2008), long-term cognitive 

deficits and neuropsychological disorders (Pandharipande et al., 2013), and generally poorer 

outcomes than those who do not have delirium.  Pisani et al., (2009) performed a prospective 

cohort study which demonstrated the association between intensive care unit (ICU) delirium and 

higher mortality within one-year post-discharge, showing a positive correlation between the 

number of days of ICU delirium and mortality. In a prospective cohort study by Thomason et al., 

(2005), patients who experienced delirium had longer stays both in the ICU and in the hospital 

overall.    

It is intuitive that longer hospital stays are linked to higher costs, which has led to much 

discussion in the health care arena and has been a driver of the need for value-based care. Leslie, 

et al., (2008) analyzed many expenses related to caring for patients with a delirium diagnosis and 

estimated the annual economic costs to be between $38 billion and $152 billion.  Though a wide 

estimate, the key finding is that a large sum of health care dollars is spent on delirium.  These 

factors highlight the importance of prompt screening for delirium using reliable assessment tools.  

After prompt identification of delirium and associated risk factors, preventive measures and 

treatment protocols can be implemented. 

Realizing the need for early detection of delirium, Inouye et al., (1990), introduced the 

Confusion Assessment Method (CAM) as a screening tool to be used by clinicians who were 

non-psychiatrists.  Scoring delirium using the CAM is reliant on the clinicians’ assessments of 

four features of patients’ status: 1) acute or fluctuating changes in mental status, 2) inattention, 3) 

disorganized thinking, and 4) altered level of consciousness.  Since that time, the CAM 
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instrument has been adapted for use with critically ill patients, a population that presents unique 

challenges for assessing mental status.  Ely, Inouye et al., (2001), recognized the need for an 

instrument more suitable for delirium detection in critically ill patients, specifically mechanically 

ventilated, and further developed the CAM-intensive care unit (ICU) instrument.  The CAM-ICU 

instrument has undergone many revisions to account for difficulty in assessing intubated and/or 

sedated patients’ cognition and attention.    

The CAM-ICU instrument (see Appendix A) is the most commonly used tool for 

delirium assessment in intensive care units and has withstood many rigorous studies for validity, 

reliability, and feasibility across variable populations and settings.  It has been translated into 

many languages and has been tested in many practice settings.  However, most studies exclude 

neuroscience patients from any type of delirium screening studies, because feature number one 

of the CAM-ICU instrument is contingent upon the assessors’ ability to identify whether a 

patient is having acute or fluctuating changes from baseline mental (Ely, Margolin et al., 2001).   

Neuroscience Challenges 

 An important controversial issue specific to diagnosing delirium in neuroscience patients 

when using the CAM-ICU is that clinicians need to know patients’ baseline mental status. This is 

necessary because the examining clinician has to determine if a patient is having changes from 

the baseline exam.  There are two distinct schools of thought regarding the definition of baseline 

neurological status that create a dichotomy in the literature for clinicians seeking clarification: 

(a) The baseline exam is what the patient’s pre-hospital exam was (DiLibero et al., 2018); and 

(b) the baseline exam is the initial neurologic exam findings on admission to the ICU after a 

disease process may have altered their prior status (Mitasova et al., 2012).   Interestingly, both 

are correct under the right circumstances according to the CAM-ICU Training Manual (Ely, 

http://www.icudelirium.org/docs/CAM_ICU_flowsheet.pdf
http://www.icudelirium.org/docs/CAM_ICU_flowsheet.pdf
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Boehm, Pun, & Stollings, 2016).  The patient’s pre-hospital condition should be considered the 

baseline exam, unless there has been a new, permanent change in condition on or during the 

current admission (Ely et al., 2016).  Integrating the Richmond Agitation-Sedation Scale (RASS; 

see Appendix B) with the CAM-ICU is expected.  If an acute change from a patient’s pre-

hospital condition cannot be determined, the nurses have to refer to previously documented 

RASS scores and establish if patient’s RASS scores is fluctuating, which is consistent with the 

CAM-ICU delirium training manual.  “Yes” is documented if the patient’s pre-hospital condition 

changes acutely or their RASS score fluctuates.  Most patients should not be deemed ‘unable to 

assess’ (UTA).   

The majority of neuroscience patients do not present to the ICU at their pre-hospital 

mental status, adding a layer of difficulty to the application and documentation process for this 

complex population.  Clinicians tend to claim they do not know patients at their baseline, rather 

than using recommended guidelines for obtaining information such as contacting loved ones or 

performing a chart review (Ely et al., 2016).  Therefore, in neuroscience settings, feature one on 

the CAM-ICU is frequently marked UTA.    In fact, all four of the assessment features of the 

CAM-ICU are frequently documented not applicable (N/A) or UTA at the bedside in 

neuroscience areas.  Inherent changes neuroscience patients experience that coincide with the 

CAM-ICU features may be attributable to structural changes from the underlying disease 

process, rather than from delirium.  Ely, Inouye et al., (2001) also acknowledged early in the 

rollout of the CAM-ICU, that assessment findings in neurologically devastated patients 

confounded use of the instrument. 

If patients are considered UTA, it immediately disables further delirium assessment.  In 

this patient population, it is imperative to remember that the CAM-ICU is an instrument used to 

http://www.icudelirium.org/docs/RASS.pdf
http://www.icudelirium.org/docs/RASS.pdf
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screen for the presence or absence of delirium and early detection improves patient outcomes.   J. 

DiLibero posits that it is wiser to place emphasis on the sensitivity of the test by using pre-

admission mental status as a baseline because it casts a wider net, placing more patients who 

might be experiencing delirium on clinicians’ radars (personal communication June 5, 2018).  

Early recognition of delirium may foster shortened episodes of ICU delirium, as it is reversible 

and has a profound effect on patient outcomes and healthcare costs.    

In more recent studies specific to patients in neuroscience settings (Pandharipande et al., 

2017; Mitasova et al., 2012; Frenette et al., 2016) the CAM-ICU has been accepted as an 

appropriate screening tool for delirium in patients with post-stroke and traumatic brain injury 

(TBI).  RASS scores enable clinicians to monitor level of consciousness (LOC), which is 

imperative in patients in the neuroscience setting who are receiving sedation medications.  The 

RASS has been robustly validated in many ICU settings, neuroscience included (Sessler et al., 

2002), and is considered to be the most reliable tool to use to determine LOC, feature 3, of the 

CAM-ICU (Ely et al., 2016).   Generally speaking, use of the CAM-ICU is deferred if a patient’s 

RASS is ≤ - 4 because that indicates a patient is too sedated to evaluate mental status and LOC.  

The details required for describing the criterion of each of these assessment scales are beyond the 

scope of this report.   

The association to poor patient outcomes and the economic burden that is incurred as a 

result of delirium has been discussed, making prompt identification and treatment a clinically 

relevant priority.  The high prevalence rate of delirium creates an important issue for clinicians 

and there are validated tools to identify it across all patient populations, including neurologically 

devastated.  However, because of the challenges posed by this particular patient population, there 

is a paucity of research related to neuroscience patients. 
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Purpose of the Project 

 The purpose of this quality improvement project was to design, implement, and evaluate 

an educational intervention to improve screening for delirium using the CAM-ICU instrument in 

a Neuroscience ICU (NICU) at an academic medical center in Central Virginia.  Given the 

compelling evidence for associations between delirium and poor outcomes, there has been a 

growing interest in early identification.  In addition to all of the epidemiological adversity, 

delirium affects patients personally.  Early identification and treatment of delirium in this 

challenging patient population may mitigate the short and long-term adverse effects. 

Theoretical Framework 

 The development of this project was based on Donabedian’s framework for quality 

improvement in healthcare settings.  The conceptual model links structure and processes to 

healthcare outcomes.  The application of the model in this quality improvement study was to 

assess the impact of an educational intervention on CAM-ICU documentation accuracy rates and 

ultimately, delirium detection in a NICU.  According to Donabedian (1997), to begin assessing 

quality, the researcher must first think about the who, what, and how before launching a project.  

Determining the end goal is also a critical component of the project development.  Donabedian’s 

framework is built on the assumption that there is a relationship between structure, process, and 

outcome (S-P-O).  Until the association between the S-P-O components is established, quality 

cannot be assessed (Donabedian, 1997).  In the S-P-O model, structure defines the healthcare 

setting and process outlines activities involved in the implementation phase of the project.  The 

outcomes measured reflect the impact of the interventions implemented, which may directly 

improve quality of care being provided to patients.   



THE INFLUENCE OF EDUCATION ON DELIRIUM SCREENING 13 
 

The structured setting for this project was an intensive care unit where physicians, nurse 

practitioners, a clinical nurse specialist (CNS), a Doctor of Pharmacy (Pharm. D.), registered 

nurses (RNs), and a registered respiratory therapist (RRT) collaborate to identify and treat 

delirium.  Part of the structure of the ICU is for the RNs to conduct bedside examinations 

specifically to identify the level of agitation and sedation of a patient and to proceed to screen for 

the presence or absence of delirium.  The recommendation is for assessments to be conducted 

every eight to twelve hours (Ely et al., 2016).  After screening patients, RNs document 

assessment findings in the EHR and communicate with physicians or nurse practitioners if a 

patient’s CAM-ICU score is positive for delirium.   

Improving the process required assessment of the existing use of the CAM-ICU and 

RASS instruments, formally training RN’s on proper use of the instrument with specific 

instruction related to the assessment of the neuroscience patient population and providing 

coaching and mentoring for correct use throughout the implementation phases of the project.  

Upon completion of the educational interventions, the outcome measured unit-based 

documentation accuracy rates for the CAM-ICU (see Figure 1) using a validated data collection 

tool.   

Quality Improvement Question  

 Does participation in formal instruction on use of the delirium screening instrument, 

CAM-ICU, during a six-week time period, by nurses in a neuroscience ICU improve 

documentation accuracy rates and increase delirium detection when compared to the current 

informal approach of nurses being taught by preceptors during the orientation period? 

Review of the Literature 
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The review of literature addressed the following question: “What is currently known 

about the accuracy of assessing neuroscience ICU patients for delirium using the CAM-ICU 

instrument?” 

The electronic databases searched included PubMed, CINAHL, Web of Science, and 

ERIC using a combination of keyword search terms.  The search strategy was created with the 

assistance of the research librarian in the health sciences library to ensure a comprehensive 

search.  Year of publication and age were not restricted.  Any article with an abstract in English 

was reviewed.  Search terms included “neuroscience patient”, “neuroscience intensive care unit”, 

“neuro intensive care unit”, “neurosurgery intensive care unit”, and “Confusion Assessment 

Method”.  The fully constructed Boolean search string was, (neuroscience patient OR 

neuroscience intensive care unit OR neuro intensive care unit OR neurosurgery intensive care 

unit) AND “Confusion Assessment Method”. 

Articles that addressed recognition of delirium in the ICU by nurses using the CAM-ICU 

were included.  Additional studies that investigated implementation of the CAM through 

clinician training sessions or compared the accuracy of the CAM-ICU and another checklist to 

DSM IV assessments were retained.  For the sake of focusing on the patient population of 

interest, inclusion criteria and search terms were narrowed to specifically include studies related 

to neurosciences due to the tremendous amount of literature published on delirium and the CAM-

ICU instrument.  All levels of evidence that were identified in the search were included, but not 

all levels existed. 

The gray literature search did not have a time limit set and was an ongoing process using 

Google Scholar for articles and information regarding delirium detection specific to neuroscience 
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patients using the CAM-ICU instrument.  There were no additional articles retained as a result of 

Google Scholar searches.    

Selection of Articles 

The initial literature search led to the identification of 55 unique articles.  Following title 

review, 15 abstracts were read.  Of these, nine articles were read in full and seven relevant 

articles were included in the final analysis (see Figure 2).  Of these seven articles, four excluded 

neuroscience patients; two were about epidemiological findings but highlighted the need to 

define baseline mental status exams, specific to neuroscience; and one was a quality 

improvement project.  The quality improvement project served as a replication framework for 

designing the current study that allowed for the evaluation of a training intervention related to 

improved accuracy of documentation and identification of delirium on a neuroscience unit. 

 The hand searches of reference lists retrieved two articles of relevance and both articles 

were reviews of studies that compared delirium detection tools using the CAM-ICU to other 

methods.  By way of comparison, the CAM-ICU was validated for specificity and sensitivity, 

and the importance of training clinicians in proper use of the instrument was emphasized.  The 

studies retained for this project are reviewed in Table 1. 

The Literature Summary 

Ramaswamy et al., (2010) noted the importance of identifying and treating patients at 

risk for developing delirium and reported that it is under-recognized among elderly patients on a 

unit in a 350-bed community hospital.  The researchers designed and implemented an 

educational series using didactic and small group sessions to inform clinicians about the 

significance of delirium.  One cohort attended one didactic educational session and the second 

cohort attended two or more educational sessions.  The attendees took a pre- and post-test related 
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to delirium. One question on the test related to participants’ confidence level using the CAM to 

identify delirium.  Cohort one self-assessed their ability to administer the CAM after the 

intervention at 56% (p < .22), compared to 33% pre-intervention.  Cohort 2 self-assessed their 

ability to administer the CAM after the intervention at 69% (p < .001).   

 DiLibero, DeSanto-Madeya, Dottery, Sullivan, and O’Donoghue (2018), performed a 

quality improvement project based on the premise that application of documenting assessment 

findings using the CAM-ICU instrument is deficient, especially in neuroscience patients.  The 

instrument is often regarded as inaccurate when used to assess neuroscience patients because 

clinicians are often confused by the inherent confounding mental status examinations.  Clinicians 

in neuroscience settings received didactic education and real-time feedback with coaching to 

improve accuracy using the CAM-ICU.  Assessment results were compared between medical 

ICU patients and neuroscience intermediate care and ICU patients.  Accuracy after the 

intervention was 95.07%, with no significant differences between patient populations.  The 

authors also identified that using patients’ preadmission mental status as baseline resulted in 

higher sensitivity, which is not consistent with other studies.  Using the patient’s preadmission 

mental status as determined through notes or conversations with those closely associated with the 

patient, is the recommendation in the CAM-ICU training manual (Ely et al., 2016). 

 Panitchote et al., (2015) noted that delirium is under-recognized by nurses who use the 

CAM-ICU.  In a Thai hospital, though the ICU was not neuroscience specific and the patients 

assessed were ≥ 65 years old, the tool was both under-utilized and used incorrectly.  In the Thai 

study, the results of the CAM-ICU assessments performed by the ICU nurses on 99 patients were 

compared to those performed by researchers; the assessors were blinded to each other’s results.  

The disparity between the cohorts was significant: the researchers identified delirium in 44 



THE INFLUENCE OF EDUCATION ON DELIRIUM SCREENING 17 
 

patients, while the nurses identified delirium in only 13 patients.  There is no information about 

how the researchers were trained to use the CAM-ICU versus the nurses.  There is speculation 

that the nurses did not identify patients as delirious because they considered factors such as 

benzodiazepine administration and heart failure, which may confound delirium assessments. 

 Adams et al., (2015) published clinical guidelines to be used in Kaiser Permanente 

Hospitals in Northern California in response to the Institute of Healthcare Improvement’s (IHI) 

directive for quality and safety improvement initiatives.  Kaiser Permanente formed a Critical 

Care Collaborative Group (CCCG) to address the deleterious effects of delirium and promote the 

use of the CAM-ICU and RASS to assess patients.  The team carefully and thoroughly 

considered use of the CAM-ICU with neuroscience patients, but ultimately chose to exclude 

them.  However, didactic and return demonstration classes were held for clinicians, including 

physicians, in 21 ICU’s.  Detection and compliance rates were reported as 5% and 74% pre-

intervention, respectively.  The rates increased to 20% and 90%, respectively post-intervention. 

 Two studies (Pisani et al., 2006 & Gusmao-Flores, Salluh, Chalhub, & Quarantini, 2012) 

compared sensitivity and specificity rates between the CAM-ICU and other validated delirium 

screening instruments and concluded the CAM-ICU is the superior instrument to use for ICU 

patient screenings.  However, the studies were not tested in neuroscience units. 

Pisani et al., (2006) conducted a prospective cohort study looking at use of the CAM-ICU 

with the RASS tool, compared to a validated chart review method performed by researchers. The 

results were used to identify which method was more reliable in detecting delirium in medical 

ICU patients.  The final analysis revealed the chart audit method had a 64% sensitivity rate and 

85% specificity rate compared to the CAM-ICU assessments, which underscores the usefulness 

of the CAM-ICU, but does not address the accuracy of its’ use.  Gusmao-Flores et al., (2012) 
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conducted a systematic review with meta-analysis comparing detection rates of delirium using 

the CAM-ICU in nine hospitals (969 patients) v. the intensive care delirium screening checklist 

(ICDSC) in four hospitals (361 patients) against the DSM IV criteria, which is a test that cannot 

be performed by a bedside ICU nurse.  This study compared the use of instruments, but not the 

accuracy with which they were used.  In the study, the pooled results demonstrated an 80% 

sensitivity rate at a (95% confidence interval (CI): 77.1 to 82.6%) and a 95.99% specificity rate 

(95% CI: 94.8 to 96.8%) regarding the CAM-ICU tool.  The ICDSC pooled results demonstrated 

a 74% sensitivity rate (95% CI: 65.3 to 81.5%) and a 81.9% specificity rate (95% CI: 76.7 to 

86.4%).   

While the evidence argues for use of the CAM-ICU instrument to be used in conjunction 

with the Glasgow Coma Scale (GCS) or RASS to assess LOC, not all researchers are convinced 

due to complexity of the neuroscience patient population.  Singh et al., (2017) conducted a 

retrospective cohort study and used acute brain failure (ABF) synonymously with delirium.  This 

large study (n = 67,333) was conducted on medical and surgical patients in ICU settings across a 

seven-year span, focusing on risk factors and outcomes of delirium with the exclusion of 

neuroscience patients. According to Singh et al., (2017), delirium screening should only be 

assessed in patients who are cooperative and can answer questions.  This finding is not consistent 

with the aim of the developers of the CAM-ICU. 

 Mitasova et al., (2012) performed a prospective observational cohort study on the 

validation of the CAM-ICU that was retained because it is specific to neuroscience patients who 

are post-stroke.  Although the researchers looked for incidence rates and outcomes in these 

patients, they also validated the reliability of using the CAM-ICU for post-stroke patients in 

conjunction with the GCS and RASS, but the instrument was not used by nurses.  When 
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compared to DSM evaluations, the CAM-ICU had a 76% sensitivity rate (95% CI: 55%-91%) 

and a 98% specificity rate (95% CI: 93%-100%).  A key component of the study was the 

importance of identifying the baseline mental status to be used in the delirium assessment and 

the timing when assessments should occur, as both are deemed critical in improving accuracy 

using the CAM-ICU with neuroscience patients.   

 Pandharipande et al., (2017), reported the conclusions of a consensus panel which 

incorporated current knowledge of delirium, acknowledged the existence of gaps, and 

recommended opportunities to further the current body of knowledge.  It is included in this 

review because of the discourse surrounding delirium assessment in neurologically injured 

patients and recommendations for optimal timing of evaluations, both of which will improve the 

accuracy for nurse performed CAM-ICU assessments.     

Gaps in the Literature 

Based on a review of the literature, there are gaps regarding the accuracy of identification 

of delirium in neuroscience ICU patients by bedside registered nurses.   Beyond the use of the 

validated CAM-ICU instrument, coupled with the RASS score, one would be remiss not to 

investigate bedside nurses’ ability to interpret and use the instrument and document results 

accurately in this highly at-risk patient population.  The problem is fueled by the fact that there is 

not consistent agreement in the literature regarding what to use as a patient’s baseline mental 

status exam, impeding the clinicians’ ability to establish whether there is fluctuation, a critical 

component of screening for delirium.  Additionally, most studies excluded neuroscience patients 

because waxing and waning neurologic exams created by underlying structural brain 

abnormalities confound an examiner’s ability to detect delirium.   
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 Accurate delirium assessment is an important clinical challenge that warrants healthcare 

providers’ attention.   The CAM-ICU instrument is a strong predictor of delirium and has been 

validated across many patient populations.  Research including using the CAM-ICU to screen for 

delirium among neuroscience patients is limited because assessments can be challenging.   

Identifying baseline mental status is a complex issue.  Many neurologically devastated patients 

have fluctuating mental status exams due to underlying structural causes which confound a 

clinician’s ability to determine a patient’s baseline.  Consistent practices for identifying a 

baseline mental status exam in neuroscience patients must be established following the 

guidelines in the CAM-ICU training manual (Ely et al., 2016).  Bedside nurses should be 

educated and coached on best practices in an effort to promote early identification of delirium 

through use of the validated screening instruments used as standards of practice at their 

institution. 

Methods 

 The purpose of this quality improvement (QI) project was to improve neuroscience 

nurses’ ability to accurately document the presence or absence of delirium using the CAM-ICU 

after a formal educational intervention and follow up coaching sessions as needed.  The 

investigator was trained by a delirium and CAM-ICU instrument expert for face validity. 

Operational definitions of terms used in this study are as follows: 

Delirium is characterized by alterations in cognition, specifically inattention and 

disorganized thinking, as defined by the American Psychiatric Association, DSM-5 criteria 

(European Delirium Association, 2014). 

Training Materials.  The investigator used Vanderbilt University’s complete training 

manual as a self-training guide for using the CAM-ICU and RASS screening instruments (Ely et 

http://www.icudelirium.org/docs/CAM-ICU-training-manual-2016-08-31_Final.pdf
http://www.icudelirium.org/docs/CAM-ICU-training-manual-2016-08-31_Final.pdf
http://www.icudelirium.org/docs/CAM-ICU-training-manual-2016-08-31_Final.pdf
http://www.icudelirium.org/docs/CAM-ICU-training-manual-2016-08-31_Final.pdf
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al., 2016).  Before the implementation phase of this project, a PowerPoint presentation was 

developed as a guide to be used during the 30-minute formal education session.  The PowerPoint 

contained information from the literature review, epidemiological facts about delirium, and 

instructions for use of the CAM-ICU and RASS with screenshots of the criteria for scoring.  The 

PowerPoint was screened by the faculty advisor, NICU clinical nurse specialist, and practice 

mentor for feedback prior to use. 

Coaching and mentoring is defined as the APRN investigator working individually with 

a nurse or small group (no more than three nurses) who need additional training to accurately 

complete the CAM-ICU assessment tool based on a review of documentation in the EHR or 

nurse who asked for additional support completing documentation of the CAM-ICU. 

Instruments - The CAM-ICU and RASS instruments are the current standards of 

practice to screen for delirium and agitation/sedation at the institution. The platform to document 

assessments using those instruments is already built into the EHRs at the institution.   

The EHR data collected were patients’ RASS scores, recorded four CAM-ICU 

assessment features, CAM-ICU score (positive, negative, or unable to assess), and determination 

if the CAM-ICU instrument was used accurately or inaccurately based on the criteria as 

delineated in the Vanderbilt training manual  (Ely et al., 2016).   

CAM-ICU criteria - The CAM-ICU should only be scored positive if the patient is 

positive in both features one and two plus either feature three or four (Ely et al., 2016).  The 

CAM-ICU score may be negative in one of three scoring situations: If feature one (mental 

status) is negative, the assessor may stop because the CAM-ICU is negative; If feature two 

(inattention) is negative the assessor may stop because the CAM-ICU is negative; or if feature 

three (altered level of consciousness) is a RASS score of zero and feature four (disorganized 

http://www.icudelirium.org/docs/CAM-ICU-training-manual-2016-08-31_Final.pdf
http://www.icudelirium.org/docs/CAM-ICU-training-manual-2016-08-31_Final.pdf
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thinking) is negative, then the CAM-ICU score is negative (Ely et al., 2016).  A negative result 

indicates that a patient is not currently positive for delirium.  The only scenario in which a 

patient is unable-to-assess is if the RASS score is ≤ - 4, because the patient’s level of 

consciousness is too altered to assess for the presence or absence of delirium.   

If an acute change from patients’ pre-hospital condition cannot be determined from the 

patient or outside resources such as the chart or other people, the nurses have to refer to 

previously documented RASS scores and establish if patients’ RASS scores are fluctuating, 

which is consistent with Vanderbilt’s ICU delirium training manual.  “Yes” is documented if the 

patients’ pre-hospital conditions have changed acutely or their RASS scores are fluctuating, most 

patients should not be deemed UTA.  This establishes baseline criteria for the unit’s standard of 

care. The educational intervention included teaching the RNs to embrace the ability to accurately 

document feature one on the CAM-ICU as exercising this proper standard of care was a new 

process for the nurses to learn. 

Valid positive CAM-ICU assessment is defined as having a patient present as positive in both 

features one and two, plus either feature three or four (Ely et al., 2016). 

Valid negative CAM-ICU assessment is defined as feature one is negative; or feature two is 

negative; or if feature three is a RASS score of zero and feature four is negative (Ely et al., 

2016). 

Unable-to-Assess (UTA) is defined as a RASS score ≤ - 4 (Ely et al., 2016). 

Measures 

The investigator and practice mentor conducted a telephone interview with a content 

expert identified during the literature review, Justin DiLibero (DiLibero, J., personal 

communication, June 5, 2018).  DiLibero electronically shared the audit tool developed and used 
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for his study and initial data collection (see Appendix C).  Permission to use a modified version 

of DiLibero’s audit instrument was obtained both verbally (personal communication June 5, 

2018) and by electronic mail (see Appendices D and E).  The modified audit instrument was 

selected for use in this study because it was validated for use in delirium screening using the 

CAM-ICU instrument in neuroscience patients (DiLibero et al., 2018).  The CAM-ICU delirium 

screening instrument and the RASS, which may be used to determine LOC (Ely et al., 2016), are 

the current instruments in use at the institution as the standard of care (SOC). 

The modified audit instrument consists of two parts for data collection, with no patient 

specific identifiers recorded.  To de-identify patients, only the last three digits of the patients’ 

room numbers were recorded to eliminate duplication of audit information. The first portion of 

the instrument allowed the investigator to record the nurses’ documentation as it was in the EHR.  

There are columns to code a patient’s room number; document the RASS score; each of the four 

features of the CAM-ICU assessment instrument; total CAM-ICU score; and auditor comments.  

The second portion of the instrument is for the investigator to record the accuracy with which the 

nurse documented the delirium assessment score using established criteria (Ely et al., 2016).  

There are columns to code the room number; primary neurologic diagnosis, if one exists; current 

RASS; possible outcomes if the CAM-ICU was used correctly—indicating positive (delirium 

present), negative (delirium absent), UTA due to RASS ≤ - 4, language barrier, or other reason a 

patient was UTA.  The second set of columns was used to record how the CAM-ICU was used 

incorrectly—assessment inaccurately scored positive (delirium present), negative (delirium 

absent), or UTA. 

According to DiLibero (2018), unit champions used the instrument to collect and analyze 

data for correct usage of the CAM-ICU instrument. Through appropriate use of the data 
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collection instrument, champions demonstrated interobserver reliability.  DiLibero utilized a 

training manual designed and published by Vanderbilt University delirium scholars (Ely et al., 

2016) to further his knowledge and train others: i.e., unit champions.   

 Instrument Modification.  The audit instrument was modified to remove hospital 

identifiers, patient record numbers, and benzodiazepine use.  Using the modified instrument, the 

investigator audited patients’ EHR’s in the NICU to calculate unit-based accuracy rates.  

Unit pre-audit baseline documentation accuracy rates were computed after EHR review 

using the modified audit instrument. Documentation results were recorded as accurate or 

inaccurate.  Inaccurate documentation includes documentation that was either incomplete or not 

performed.  The statistical mean was computed to establish a baseline rate of correct 

documentation by current NICU RN’s using the CAM-ICU instrument. 

Unit post-audit overall.  After the six-week training period, patient EHR’s of all eligible 

NICU RN’s were audited for unit documentation accuracy and data was collected for 

comparative analysis to the baseline unit rate.  The goal was for the investigator to record the 

documentation accuracy from a minimum of six audits per RN who participated in the formal 

education, using the same empirical formula as in the unit pre-audit overall.   Additionally, the 

investigator recorded comments regarding errors made in documentation so that trends may be 

identified in a retrospective qualitative analysis. 

Project Description 

 The project took place from September 2018 until December 2018.   Pre- and post-

intervention unit-level audits of EHRs using a modified validated data collection instrument were 

conducted.  There were four phases of the project. 
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Phases of the Project 

Phase one – A pre-intervention unit audit was conducted using EHRs for four weeks by 

the advanced practice registered nurse (APRN) investigator for documentation of delirium 

screening features using the CAM-ICU instrument, which is the institution’s current standard 

practice. The goal was to obtain six audits per nurse for a unit base-line on detection and 

accuracy of documentation. 

Phase two – Following the audit period, the neuroscience nurses were invited to attend 

one 30-minute didactic training session with a PowerPoint presentation conducted by the APRN 

investigator.  The educational sessions were offered by the investigator over the course of three 

weeks.  Aggregated demographic information was obtained and nurses were de-identified when 

data was shared.  

Phase three – For three weeks, real-time coaching by the APRN investigator was 

provided to nurses who attended the formal educational sessions based on need as determined by 

EHR audit results or if nurses asked for feedback, coaching, or mentoring. 

Phase four – After the coaching period, the APRN investigator conducted post-

intervention unit audits for CAM-ICU documentation by the nurses who participated in the 

education session. The goal was to obtain a minimum of six audits per nurse who had 

participated in phases two and three of the study. 

Setting  

 This project took place in a neuroscience intensive care unit (NICU) at an academic 

medical center in central Virginia.  The NICU consists of 12 beds and has a dedicated ICU 

nursing staff with specialty training in neurocritical care.  Although each patient has an attending 

physician with an assigned team of resident physicians, the day to day management of patients is 
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led by an intensivist who is board certified in Neurocritical Care and conducts morning rounds 

with the interdisciplinary team.  The interdisciplinary team consists of the daily intensivist; two 

resident physicians certified in either neurology, neurosurgery, or anesthesiology; acute care 

nurse practitioners; the CNS; a PharmD. ; bedside RNs; and a unit-based RRT.  

Description of the Sample 

 A convenience sample of neuroscience ICU nurses was used.  Thirty-three current nurses 

employed in the NICU were invited to participate in the study.  Nurses currently on orientation, 

staffing resource office nurses, and travel nurses were excluded from participation. 

Procedures 

• Obtained Institutional Review Board for Health Sciences Research (IRB-HSR) review 

prior to conducting this study. 

• This project was not deemed human subjects research, it was considered quality 

improvement and nurses’ consent to participate was assumed by attendance at 

educational sessions (IRB-HSR tracking # 20949). 

• Investigator obtained face validity to use CAM-ICU instrument and accurately document 

assessment of patients from institution’s delirium content expert. 

• Investigator obtained interrater reliability using the modified data collection instrument 

through discussion with J. DiLibero (personal communication, June 5, 2018). 

• Following IRB-HSR determination, investigator, nurse educator, and nurse manager 

made announcements of the project in the NICU approximately one month prior to 

educational sessions.  Reminder e-mails were sent by the nurse educator to the NICU list 

serve prior to some of the educational sessions. 
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• Investigator developed the PowerPoint used in the 30-minute didactic training sessions.  

The sessions were set for 30-minutes as that was the timeframe allotted by the nurse 

manager. 

• A pre-intervention EHR audit was conducted for four weeks to calculate current unit 

accuracy rate of nurses’ documentation of delirium assessment through use of the CAM-

ICU screening instrument.  The goal was to collect a minimum of six assessments 

conducted by each of the 33 RNs employed in the NICU during the first two weeks of the 

project.  The number of assessments is an empirical estimate based on the probability that 

each nurse worked three shifts per week and would have a minimum of two patients per 

shift, resulting in six CAM-ICU assessments on record per week.  An additional three 

weeks of audits were conducted to increase the likelihood of obtaining six assessments 

per RN. 

• The investigator provided multiple 30-minute formal education sessions tailored to 

improve knowledge and skills in applying the CAM-ICU criteria in a neuroscience ICU.  

The sessions were held at various times to offer the educational opportunity to the 

majority of nurses over three weeks.  At the time of project implementation, there were 

33 RNs employed in the NICU who were eligible to participate. The goal was to formally 

educate 70% (23) of the nurses how to use the CAM-ICU with the RASS to screen for 

delirium. 

• Using the modified DiLibero audit instrument, EHR audits of CAM-ICU documentation 

performed by the nurses who attended the formal educational intervention were 

conducted by the investigator.  Real time coaching took place for three weeks with nurses 

if their delirium screening assessments were documented inaccurately or if they requested 
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consultation with the investigator independently.  The specific aim was to attain a 

minimum of 90% unit accuracy in using the CAM-ICU instrument for delirium 

screening.  

•  The goal was to collect six assessments conducted by each of the RNs who participated 

in the project in the NICU for two weeks post-formal education and coaching/mentoring, 

using the same empirical estimate as above.     

Protection of Human Subjects 

The Institutional Review Board for Health Sciences Research (IRB-HSR) was sought 

before commencing the educational intervention and determined the project is quality 

improvement and was assigned a tracking identification number (see Appendix F).  A request to 

review the medical records of patients in the NICU during the study timeframe was filed with 

Health Information Services (HIS) prior to implementation.  Permission to access nurses’ 

documentation was not required as this is a quality improvement study consistent with the 

standard of care and the investigator already has access to the EHR’s for professional role in 

NICU.  This was verified in a personal communication with the health information services 

document completion and transcription manager and in a joint phone interview with a corporate 

compliance and privacy analyst at the institution (Johnson, G., Lowe, A., personal 

communication, July 20, 2018). 

Permission to conduct formal educational interventions was obtained from the Medical 

Director and Nurse Manager of the NICU prior to beginning the project (see Appendix G).  The 

CAM-ICU and RASS instruments were already in use for delirium, agitation, and sedation 

screening, respectively, at the academic medical center and did not require special permissions 

for use.  The NICU CNS reviewed the project proposal and ensured that it was consistent with 
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expected standards of practice (Mahanes, S.D., personal communication, July 10, 2018).  No 

patient protected health information (PHI) was collected or stored.  Room numbers were 

recorded without the first digit to de-identify patient locations.  Limited demographic 

information regarding participating nurses was collected and de-identified prior to any data 

sharing with anyone in a managerial or leadership role over the RNs. 

Data Analysis 

 The data analysis began with audits of all patient records in the NICU to record findings 

of delirium assessments to establish the delirium unit rate prior to educational interventions 

conducted by the investigator.  Peer chart audits are a standard operating procedure in the NICU 

for documentation completion based on needs assessments by unit champions, the CNS, or nurse 

manager.  The nurse who documented the assessment was tracked by initials for pre- and post-

intervention comparison, nurse initials have been de-identified using a numeric coding system.  

A baseline mean statistic for documentation accuracy for the NICU was obtained after four 

weeks of auditing and was compared to the post-intervention mean statistic.  The unit of analysis 

is individual documentation accuracy.  The goal was to record six assessments per nurse from 

each of the 33 RNs before the intervention and after so pre- and post-intervention unit rates could 

be compared by individual nurse using a paired t-test.  Also, a comparison between the change in 

rates for those who participated in the intervention and those who did not can be evaluated by 

computing the mean differences. 

Statistical Analysis 

 The collected data were recorded on the modified data audit tool and transferred into 

Statistical Package for the Social Sciences (SPSS), version 24, for analysis.  Demographic 

statistics were collected from the RNs who attended educational sessions (see Figure 3).  



THE INFLUENCE OF EDUCATION ON DELIRIUM SCREENING 30 
 

Descriptive statistics were used to summarize the nurses’ demographic data.  The recorded RN 

assessments were de-identified using a random numeric coding system.  The pre- and post- 

audits were coded as dataset one and dataset two, respectively.  Dataset one contained RN 

assessments from phase one and dataset two contained the RN assessments from phase four.  The 

number of assessments recorded for each nurse was combined in each of the two auditing phases 

to demonstrate the accuracy rates as dependent variables.   Accurately documented CAM-ICU 

scores and inaccurately documented CAM-ICU scores were coded as, yes and no respectively 

and then defined as two variables, accurate and inaccurate in SPSS syntax.    

The accuracy rate was coded as a new variable “success rate”, which was the number of 

correct assessments divided by the number of assessments done by individual nurses from each 

of the two auditing phases.  Frequencies and percentages were computed for each RN retained in 

the study (n = 18) for pre- and post- intervention accuracy rate.  Changes in accuracy for each 

RN were calculated by subtracting the accuracy rate in dataset two from the accuracy rate in 

dataset one.   The unit accuracy rates pre- and post- intervention were calculated using means, 

mean differences, and standard deviations for normally distributed continuous data, as this is 

what the NICU leadership sought to support evidence of value-based unit practice education.   

Results 

Sample 

 There were 33 nurses who were eligible to participate in the study after exclusion criteria 

were applied.  There were 30 nurses representing 91% of the group eligible to participate in the 

educational interventions who participated in the 30-minute didactic educational session.  The 

educational interventions were conducted in two phases and provided over a six-week timeframe 

in October and November 2018.  The groups ranged in size from one to five during the didactic 
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educational training sessions.  The one-to-one coaching sessions expanded to include one to 

three nurses at a time to examine documentation and answer questions.  There were 18 nurses 

who could be paired by a minimum of five audits in each of the two audit phases.  Therefore, 

unit documentation accuracy rates were calculated, and reported for 18 nurses retained in this 

study; 55% of the original unit eligible nurses.   

A paired-samples t-test was analyzed to detect significant differences in normally 

distributed continuous data between pre- and post-delirium screening scores on the subset of 

RNs who received the formal education and coaching intervention when documentation was 

incorrect.  To use the paired-samples t-test, the distribution of the pre-post differences must be 

fairly normal.  The distribution was examined by running an explore procedure on the merged 

set’s variable representing the pre-post difference in success rates in SPSS®.   The variable was 

not skewed but had high kurtosis.  In an abundance of caution, a Wilcoxon Signed Rank Test 

was also run.  Statistical significance (α) of ≤ .05 was used. 

Demographics 

 Demographic data for the reduced sample (n = 18), those who were audited at least five 

times in each of the two phases, are shown in Table 2.Demographic information was collected in 

ranges of age, years of nursing experience, years of ICU experience, years of neuroscience ICU 

experience, and educational level.  There were no missing demographic values for the 

participants. 

 Age ranges.  The 20-30 years age range represented 66.7% of the participants (n = 12), 

31-40 age range was 22.2% (n = 4), and the 61+ age group represented 11.1% of the sample (n = 

2). 
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 Years of nursing experience. Participants reporting one to five years of nursing 

experience represented 72.2% (n = 13) of the sample. Completion of six to ten years of 

experience was reported by 16.6% (n = 3) of the participants, and 21+ years of experience was 

reported by 11.1% (n = 2). 

 Years of experience in ICU setting and years of neuroscience ICU experience.  The 

majority of participating RNs, 88.9% (n = 16), reported 1-5 years of experience in the ICU.  Of 

those, all of them reported the same amount of time in the neuroscience ICU setting.  Nurses 

reporting working in an ICU setting for 21+ years represented  11.1% (n = 2) of the sample, the 

same RNs reported 21+ years of experience in a neuroscience ICU. 

 Level of education.  Responses for the category of level of education were recorded as: 

associate degree of nursing (ADN), Bachelor of Science in nursing (BSN), Master of Science in 

nursing (MSN), and doctorate.  The BSN-prepared group represented the largest segment of the 

sample with 83.3% (n = 15).  ADN-prepared nurses represented 16.6% (n = 3) of the 

participants. There were no Master’s or Doctorally-prepared nurses. 

Documentation Accuracy Rates of CAM-ICU 

 Nursing documentation accuracy rates using the CAM-ICU were documented on a 

modified validated data collection tool during audits of EHRs pre- and post-educational 

intervention and one-to-one coaching sessions.  Following data collection, a paired-samples t-test 

was conducted to compare the unit-based documentation accuracy rates using the CAM-ICU 

instrument pre- and post-educational intervention.   The overall mean score of accurately 

documented CAM-ICU assessments was 44.3% before the intervention.  After the educational 

intervention, the overall mean score of accurately documented CAM-ICU assessments was 83%.  

There was a statistically significant difference in the accuracy rates pre-education (M = 0.44, SD 
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= 0.22) and post-education (M = 0.83, SD = 0.22); t (17) = -7.30, p = < .001 (see Table 3).  A 

Wilcoxon Signed Ranks Test indicated the post-education unit documentation accuracy rank was 

significantly higher than the pre-education unit documentation accuracy rank, p < .001.  This 

result suggests that when nurses are educated and coached in documentation practices, there is a 

significant improvement in documenting CAM-ICU assessments accurately. 

CAM-ICU category analysis. Frequencies were run on each of the possible responses 

for CAM-ICU documentation accuracy or inaccuracy (see Table 4 and Table 5).  In each of the 

two audit phases there were 124 documentation audits and there were no missing data.  In phase 

one the majority of the assessments were documented as UTA, 45.2% (n = 56).  A large number 

of assessments were recorded accurately as negative 37.9% (n = 47), indicating delirium was not 

present.  There was one assessment that indicated a patient was delirious 0.8% (n = 1).  

Inaccurate assessments were documented in 55.6% (n = 69) cases. 

 In phase four, the accuracy of documentation improved, as previously reported.  The 

majority of assessments were accurately documented as negative 58.9% (n = 73), indicating 

those patients were not experiencing delirium.  Patients screening positive for delirium 

accounted for 20.2% (n = 25) of the patient assessments retained in phase four of the project.  

There were only 3.2% (n = 4) patients who were inaccurately documented as UTA in phase four. 

 Individual nurse improvement analysis.  Of the 18 nurse participants who were 

retained for analysis in this project, 17 of them improved.  The largest improvement in accuracy 

went from 17% accuracy pre-education intervention to 100% accuracy post-education 

intervention for one nurse, for a mean change in accuracy of 83%.  For the change in individual 

nurse’s documentation accuracy rate change see Table 6. 

Discussion 
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 The results of this study support the use of an educational intervention tailored to 

neuroscience nurses to improve the accurate use and documentation of point of care CAM-ICU 

assessment in neuroscience patients.  This study further supports nursing’s contribution to 

interdisciplinary initiatives to minimize the risk of adverse outcomes from delirium through early 

detection and intervention in intensive care settings. The results of this study indicate accuracy of 

delirium assessment documentation using the CAM-ICU is challenging for neuroscience ICU 

nurses who are not formally trained in the application of its’ features. When auditing assessments 

prior to conducting an educational intervention, there were fewer patients who screened positive 

for delirium.  Specifically, there was a much higher rate of patients who were inaccurately 

categorized as UTA.  The results of this study suggest subjective responses were being recorded 

for the four features of the CAM-ICU, rather than the intended objective testing which is an 

important component of using the instrument accurately. 

 In this project, there was nearly a two-fold increase in documentation accuracy, 39% (p < 

.001), when nurses participated in formal training sessions (pre-intervention, 44%; post-

intervention, 83%).  Time spent in delirium can impact patient outcomes and it is frequently 

underdiagnosed.  Early identification is an important component to facilitate better treatment 

management plans that will mitigate the effects of delirium.   

 This study increased both the nurses’ and licensed independent providers’ (LIP) 

satisfaction.  The nurses had a desire to accurately document findings to support early detection 

and improve patient care.  The LIPs had a positive response to the early flags for delirium 

detection as it is of interest to the institution to improve quality of care by improving patient 

outcomes, impacting length of stay and hospital costs.  Specialized training within a 

neuroscience unit closes the gap in the literature by addressing the unique challenges in assessing 
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neuroscience patients, establishing baseline criteria within the standard of care, creating a unit 

specific response to unique challenges. 

Strengths and Limitations 

 Strengths of the design were multiple.  The study took place in an academic medical 

center with a dedicated neuroscience ICU.  The project replicated a previously successful study 

for the purpose of improving delirium screening using a similar documentation auditing tool 

used to record CAM-ICU and RASS responses.  The project was implemented in the ICU where 

the investigator has practiced for many years and has established relationships with the RNs.  

Use of the CAM-ICU and RASS instruments were already standards of practice and are built 

into the EHR.   This study demonstrated the transferability of the previous study to another 

setting, expanding evidence-based quality improvement practices.  The project was implemented 

in a single ICU with a specific patient population which is transferable to other clinical settings. 

Limitations of the study included, the number of subjects was limited due to both setting 

and timeframe.  The number of audits conducted was limited by unforeseen things such as low 

census in the ICU for a prolonged period, 13 RNs were shift managers and therefore had limited 

documentation available for analysis.  There were four RNs functioning as preceptors with 

orientees during the study.  The four orientees performed and documented assessments under 

supervision, however orientees were excluded from the study, which inadvertently decreased the 

number of documentations for the preceptors. 

Implications for Practice 

 This study established that assessments can be documented accurately to reflect the 

presence or absence of delirium in neuroscience patients using the CAM-ICU instrument.  The 

results of this study indicate when there is formal training on assessment documentation, there is 
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increased identification of delirium in neuroscience ICU patients, a complex and vulnerable 

population.  It also indicated that in a unique population, such as neuroscience patients, defining 

baseline assessment criteria is also critical.  As nurses increase communication regarding the 

CAM-ICU, it enhances their contribution to the healthcare team.  An increase in positive 

screenings for delirium has an impact on the medical team’s list of differential diagnoses, 

fostering team collaboration.  Early recognition of delirium has heightened practitioners’ 

awareness of delirium in the clinical setting.  Noting this critical, reversible clinical process 

drove the need to establish a unit protocol to adopt the clinical standard baseline mental status to 

improve documentation accuracy using the CAM-ICU delirium screening instrument.  Placing 

delirium on the clinicians’ list of differentials will force the inter-collaborative team to look at 

potential causes of delirium and further develop treatment protocols to minimize delirium 

occurrences and time spent in delirium in the NICU.  The presence of delirium has been 

identified more often as a result of the project and has increased the practitioners’ awareness of 

delirium in a challenging patient population.  Next steps will include discussions regarding how 

patients with screenings indicating the presence of delirium will be managed in the NICU.  

Additionally, there is a need for the development or adoption of tools that may guide treatment 

protocols.   

Products of the Doctor of Nursing Practice Project 

 The abstract was submitted and has been accepted for presentation at the 2019 12th 

National Doctors of Nursing Practice Conference as a poster abstract.  Submission guidelines can 

be found in Appendix H.  The completed manuscript will be submitted for publication to the 

Journal of Neuroscience Nursing.  Guidelines for authors can be found in Appendix I and a draft 

copy of the completed manuscript is attached as Appendix J. 
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Next steps.  The NICU will continue to train and coach RNs on documentation which is 

expected to facilitate accuracy and increase early identification of presence of delirium in this 

highly at-risk patient population. Adding delirium screening to the RN checklist during daily 

interdisciplinary rounding reinforces nurses’ commitment to document assessments accurately 

and flags the team’s attention to delirium.  Additional training and continued auditing of 

documentation is warranted for sustainability of this study.   To maintain the upward trend of 

documentation accuracy, ongoing audits of documentation every six months is recommended.  

Sustainability is important to promote early identification and treatment as well as foster 

improved patient care outcomes.  Another recommended sustainability initiative is the creation 

of name badge CAM-ICU scoring tags to reinforce scoring accuracy for all members of the 

interdisciplinary team. 

Conclusions 

 Neuroscience ICU nurses have contributed to closing the research-practice gap through 

participation in this project.  If delirium is recognized early in a patient’s ICU course, 

interventions can be put in place to prevent it from getting worse, potentially shortening the time 

a patient spends in delirium.  Further studies of accurate assessment documentation using the 

CAM-ICU by neuroscience nurses will play a central role in contributing to this body of 

knowledge and increase identification of delirium, lowering the risk of adverse outcomes. 
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Table 1 

Summary Table of Studies on Assessing Neuroscience ICU Patients for Delirium Using the CAM-ICU Tool 

Author 

(Year) 

Study Design Subjects & 

Setting/Period of 

Data Collection 

Outcomes Based on Stated Aims Limitations 

Ramaswamy et al., 

(2010) 

 

 

Prospective 

Cohort study 

with 4-part 

didactic series 

 

Cohorts were 

defined by how 

many educational 

sessions 

participants 

attended.  Cohort 

1=1 didactic 

session; Cohort 2 

≥ 2 sessions. 

Average of 71 

healthcare 

professionals 

attended each 

didactic session. 

(2-day sessions 

w/ 4-part didactic 

series) 

Aim: Effect change in clinician 

behavior by improving knowledge 

about delirium prevention, 

recognition, and management. 

Outcomes: Pre and Posttests to 

assess knowledge scores.  

Cohort 1 (1.3, p < .12) point change 

post. Cohort 2 (3.8, p < .001) point 

post change.  

Pre-& post surveys to evaluate self-

assessed capacity to administer 

CAM for delirium identification. 

Cohort 1 post 56% (p < .22). Cohort 

2 post 69% (p < .001) 

*Study participants were not 

all in the same location, 

limiting ability to interact & 

precluded test/survey 

matching for analysis 

 

*data collection captured 

knowledge change vs. 

behavior change. 

DiLibero, DeSanto-

Madeya, Dottery, 

Sullivan, & 

O’Donoghue, (2018) 

 

 

Quality 

Improvement 

Project 

 

(Nurse-led 

intervention 

implemented. 

Compared pre-& 

post intervention 

assessments and 

compared 

accuracy) 

NIMU nurses on 

orientation 

7 sessions of 

phase I of the 

model between 

2/1/16-5/31/16 

(each nurse 

attended one 

educational 

session) 

 

Phase II after 

6/22/2016 

Aims: Improve nurses’ delirium 

assessments to > 80% in 

neuroscience patients 

-compare effectiveness of the 

intervention (in improving accuracy 

of assessment) between medical and 

neuroscience (NS) patients (patient 

population, RASS score, and ICU 

vs. IMU) 

 

 

 

Outcomes:  

*Author notes this is the first 

study comparing efforts to 

improve accuracy of CAM-

ICU use between medical and 

NS pts. 

*Assessing NS pts for 

delirium is complicated by 

the fact that structural and 

nonstructural neurologic 

changes illicit the same signs 

and symptoms 

*Single center 

*Built on previous work at 
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Author 

(Year) 

Study Design Subjects & 

Setting/Period of 

Data Collection 

Outcomes Based on Stated Aims Limitations 

(opening of 

NIMU)- nurse 

champions 

provided 

feedback & 

coaching on 

assessment 

1-Compliance of 95% completing 

delirium assessment 1x/shift 

2-effectiveness: accuracy pre-

intervention among NS patients 

56.82% vs 77.72% in medical pts; 

RASS score 29.79%, P ≤ .01. 

Post-intervention accuracy: 95.07% 

among all pts; 92.98% RASS + 

this center 

*No systematic 

randomization of data 

collection-convenience 

collections by unit champions 

*Focus only on improvement 

at nursing level. 

Panitchote et al., 

(2015) 

 

 

 

 

 

 

Blinded 

Prospective 

Cohort Study 

(trained clinical 

researchers vs. 

ICU nurses w/ at 

least 5yrs 

experience) 

 

Pts ≥ 65 admitted 

to the ICU at 

Khon Kaen 

University 

hospital in 

Thailand. May 1, 

2013-August 31, 

2014 

*Excluded from 

study if: 

readmitted 

during same 

hospital stay; no 

consent; RASS ≤ 

-3; severe 

aphasia or 

hearing 

impairment. 

Aims: Identify under-recognition 

rate of delirium by ICU RNs using 

CAM-ICU  

-Identify factors r/t under-

recognition 

 

Outcomes:  

*99 patients examined for delirium.  

Delirium detected in 44 pts by 

researchers; 31 pts by nurses. 

*Nurses attributed symptoms of 

delirium to underlying medical 

condition or pts. Therapies. 

*Factors associated with under-

recognition: age, baseline low 

functional status & sensory 

impairment, presence of hypoactive 

delirium, dementia, increased LOS. 

*Tertiary care hospital/low 

nurse turnover limits 

generalizability 

*low sample size 

*Needs intervention/training 

to facilitate identification of 

delirium. 

Pisani et al., (2006) 

 

 

Prospective 

Cohort study 

 

(CAM-ICU w/ 

178 Medical ICU 

pts ≥ 60 yrs. 

September 3, 

2003- September 

Aim: To improve detection of 

delirium in the ICU 

 

Outcomes: comparing the CAM-

*One nurse performed the 

chart audits and may 

introduce bias and limit 

generalizability. 
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Author 

(Year) 

Study Design Subjects & 

Setting/Period of 

Data Collection 

Outcomes Based on Stated Aims Limitations 

RASS by trained 

nurses M-F vs. 

daily validated 

chart review 

method to detect 

delirium) 

30, 2003 

*Excluded: Age; 

no available 

proxy to provide 

information 

about the pt.; 

Expired before 

proxy available; 

transferred from 

another ICU- 

because of 

missing baseline 

data; < 24hr stay; 

non-English 

speaking 

ICU to chart review indicated 64% 

sensitivity and 36% false-negative 

rate and a specificity of 85% w/ 

15% false-positive rate. Positive-

predictive rate: 87% and negative-

predictive accuracy: 60%. (absence 

of chart documentation couldn’t 

exclude the presence of delirium) 

*Using CAM-ICU and validated 

chart review demonstrates a more 

comprehensive way to detect 

delirium. 

*ICU nurses need to be trained to 

use the tool and use it in 

conjunction with RASS 

*Proposed chart algorithm is 

for research studies, not 

clinical purposes 

*The chart algorithm was not 

available for assessment as an 

attachment to the article 

*Older study, more has been 

done with delirium detection 

since this study. 

Gusmao-Flores et al., 

(2012) 

 

 

Systematic 

review with 

meta-analyses. 

(Compare tools 

CAM-ICU and 

ICDSC against 

the DSM IV 

criteria (gold 

standard) to 

detect delirium in 

critical care). 

Search of 4 

databases with 

keywords from 

January 2001 – 

November 2011. 

189 articles 

found for CAM-

ICU; 9 retained 

(969 pts). 

33 articles found 

for ICDSC; 4 

retained (391 

pts). 

Aims: Perform a systematic review 

and pool previously published 

articles and use a meta-analysis to 

compare assessment tools: CAM-

ICU vs. ICDSC for delirium 

diagnosis in ICUs, when compared 

to DSM IV. 

 

Outcomes: CAM-ICU determined 

to be an excellent tool and ICDSC 

was “good”.  Either can be used for 

detection of delirium in ICU. 

*Validity study. Considers 

the specificity and sensitivity 

of the tools, but not the 

accuracy with which the tools 

were used/evaluator 

method/competence. 

Singh et al., (2017) 

 

Retrospective 

cohort study 

Patients in 

surgical and 

Aims: Determine acute brain failure 

(ABF) incidence, risk factors, and 

*States that delirium should 

only be assessed in pts who 
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Author 

(Year) 

Study Design Subjects & 

Setting/Period of 

Data Collection 

Outcomes Based on Stated Aims Limitations 

 medical ICU’s 

that were ≥ 18yo. 

(# of patients 

screen= 67,333)  

 

Chart reviews 

between 2006-

2013 in a tertiary 

academic 

medical center. 

outcomes. ABF = + CAM-ICU or 

GCS >8=Grade 1; GCS ≤ 8= Grade 

2, if RASS ≥ -3.  (Also used FOUR 

score, not familiar). 

 

Outcomes: ABF occurs more often 

in older pts. w/ worse acute illness 

prognosis and more co-morbidities; 

short & long-term prognosis is 

increased. Multiple risk factors were 

identified, but recommend add’l 

studies to see which can be 

modified.  

are alert enough to answer 

questions b/c it reflects 

thought content; determined 

delirium based on chart 

audits/Neuroscience pts. 

excluded 

*Strength: acknowledges 

since scores are entered by 

nurses, accuracy is important 

& did a prospective study 

validating the correlation 

between RNs & MDs re: 

CAM-ICU. 

Mitasova et al., (2012) 

 

 

Prospective 

observational 

cohort study 

129 pts w/ 

ischemic or 

hemorrhagic 

stroke in a 

university 

hospital’s stroke 

unit 

Aims: Validate CAM-ICU using 

DSM IV criteria in post-stroke 

patients. 

 

Outcomes:  Comparison sensitivity 

was only 76%; specificity 98% & 

overall accuracy was calculated at 

94%. 

CAM-ICU is a valid instrument for 

the dx of delirium in post-stroke 

pts., but serial screenings should be 

performed over at least 5 days to see 

the fluctuations in mental status. 

*CAM-ICU instrument used 

by “junior physicians”, not 

nurses. 

*symptoms as a result of 

recent stroke establish a new 

baseline for pts which makes 

assessments complicated. 

**in pts who have subtle OR 

complex neuro changes a 

more thorough exam should 

be performed by 

neuropsychologists. 

Adams et al., (2015) 

 

 

Clinical Practice 

Guideline 

Implementation- 

quality 

*Education was 

provided to 

nurses and 

physicians across 

*Kaiser Permanente Health System 

identified need to implement 

guidelines to prevent, screen for, 

and treat delirium.  The CAM-ICU 

*Neuroscience patients were 

excluded because their mental 

status baseline could not be 

established/confusion 
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Author 

(Year) 

Study Design Subjects & 

Setting/Period of 

Data Collection 

Outcomes Based on Stated Aims Limitations 

improvement 

process. This is 

one initiative to 

improve care for 

ICU patients: 

Detection of 

Delirium 

the hospital 

system on how to 

use the tools 

 

assessment tool coupled with RASS 

were the validated tools used.   

 *Consultation with author of CAM-

ICU tool  

*Compliance w/ use of tool 

measured at average of 90% across 

21 hospitals.  No note of accuracy 

of use.  However, authors note that 

monitoring of performance 

including accuracy will be a factor 

for success of their initiative. 

between attributing mental 

status changes to structural 

vs. non-structural changes.  

At the time of this article, 

baseline had not been 

established for neuro pts. 

Pandharipande et al., 

(2017) 

 

 

Evidence-based 

paper 

 *Goal was to bring experts together 

to answer questions about what is 

known about delirium and raise 

questions regarding the next steps 

for future research. 

*Supports that new baseline 

neurologic exam should be 

accurately documented and if there 

are fluctuations, consider delirium 

as a differential diagnosis, but 

address primary brain etiology first.  

*Conclusion: 

recommendation for large 

RCT to test safety and 

efficacy of different treatment 

protocols for pts experiencing 

delirium. 
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Table 2 

Demographics of Nurses Retained for Study 

Characteristic n = 18 % 

Age Range   

            20-30  12  66.7 

            31-40      4  22.2 

            41-50    -                  - 

            51-60               -                  - 

            61+    2  11.1 

Years of Nursing Experience               -                  - 

            1-5  13  72.2 

            6-10    3  16.7 

11-15               -                  - 

16-20               -                  - 

            21+    2  11.1 

Years of ICU Experience               -                  - 

            1-5  16  88.9 

 6-10               -                  - 

 11-15               -                  - 

 16-20               -                  - 

 21+    2  11.1 

Years of NICU Experience               -                  - 

 1-5  16  88.9 

6-10               -                  - 

 11-15               -                  - 

 16-20               -                  - 

 21+    2  11.1 

Educational Level               -                  - 

 ADN    3  16.7 

 BSN  15  83.3 

 MSN               -                  - 

            DNP               -                  - 

Note.   Nurses retained for the study had their CAM-ICU documentation in the electronic health 

record audited a minimum of five times pre- and post-intervention by the investigator, 

participated in the formal educational intervention, and had a minimum of one coaching and 

mentoring session. ADN = Associate Degree in Nursing; BSN = Bachelor of Science in Nursing; 

MSN = Master of Science in Nursing; DNP = Doctor of Nursing Practice. 
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Table 3 

Paired Samples t-test Results of Pre and Post  Documentation Accuracy Rates at the Unit Level 

(n = 18) 

 

 

Documentation 

Accuracy Rates 

 

M (SD) 

Pre 

 

M (SD) 

Post 

 

 

t(17) 

 

p 

 

95% CI 

 

Unit Level 

 

0.44 (0.22) 

 

0.83 (0.22) 

 

-7.30 

 

< .001 

 

[- .48 , - .27] 

 

Note.  CI = confidence interval.  Unit level documentation accuracy rate improvement from 

minimum of five audits per each of 18 registered nurses retained in the study for paired samples 

comparison pre and post-intervention.  Based on total electronic health record audits pre-

intervention n = 124 and post-intervention n = 124. 
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Table 4 

Accurate Documentation Findings of the CAM-ICU / RASS Pre/Post Audit Intervention 

(n = 124) 

 

 

Possible Accurate Assessment 

Outcomes 

 

Pre-Audit 

 

 

Post-Audit 

 n = 124 %    n = 124      % 

     

Positive 1 0.8 25 20.2 

 

Negative 47 37.9 73 58.9 

 

UTA due to RASS 7 5.6 5 4 

 

Total Accurate 55 44.3 103 83 

Note. UTA = unable to assess.  RASS = Richmond Agitation-Sedation Scale. There are three 

possible outcomes when documenting assessments using the CAM-ICU instrument.  The 

screening may be positive, negative, or UTA.  The CAM-ICU has an algorithm with criteria used 

to score assessments of patients.  If features one and two plus either three or four are positive, a 

patient screens positive for delirium.  If either feature one or two is negative, the patient screens 

negative for delirium.  If the patient’s RASS score is ≤ 4, the patient’s status is UTA. 
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Table 5 

Inaccurate Documentation Findings of the CAM-ICU / RASS Pre/Post Audit Intervention 

(n = 124) 

 

 

Possible Inaccurate 

Assessment Outcomes 

 

Pre-Audit 

 

 

Post-Audit 

 n = 124 %    n = 124      % 

     

Inaccurate Positive 1 0.8 - 0 

 

Inaccurate Negative 

 

1 0.8 14 11.3 

Inaccurate UTA 

 

56 45.2 4 3.2 

Screening not documented 

 

11 8.9 3 2.4 

Total Inaccurate 69 55.6 21 16.9 

Note. UTA = unable to assess.  RASS = Richmond Agitation-Sedation Scale. There are three 

possible outcomes when documenting assessments using the CAM-ICU instrument.  The 

screening may be positive, negative, or UTA.  The CAM-ICU has an algorithm with criteria used 

to score assessments of patients.  If features one and two plus either three or four are positive, a 

patient screens positive for delirium.  If either feature one or two is negative, the patient screens 

negative for delirium.  If the patient’s RASS score is ≤ 4, the patient’s status is UTA.   
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Table 6 

Documentation Accuracy Rate for Each Nurse Pre- and Post- Intervention 

RN Pre- Post- Difference in Rates  

1 .67 1.00 .33 

2 .75 1.00 .25 

3 .33 1.00 .67 

4 .50    .86 .36 

5 .33   .80 .47 

6 .50   .83 .33 

7 .40 1.00 .60 

8 .43   .83 .40 

9 .44   .86 .42 

10 .71   .50           -0.21 

11 .67 1.00 .33 

12 .00   .20 .20 

13 .50   .88 .38 

14 .17 1.00 .83 

15 .43   .80 .37 

16 .00   .50 .50 

17 .67   .86 .19 

18 .50   .83 .33 

Note.  The nurses in the study had a statistically significant improvement in documentation 

accuracy rates after the intervention (M = [0.38], SD = [0.22]) from before the intervention, t 

(17) = [-7.30], p = [< 0.001]. 
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Figure 1.  Donabedian’s Structure-Process-Outcome Quality of Care Model. 
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• Increased accuracy of CAM-ICU documentation rates

• Increased detection of deliriumOutcome
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Figure 2.  PRISMA flow chart for article selection based on search strategy 
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 Study Tracking # 20949 

EDUCATION ON DELIRIUM SCREENING IN THE NEUROSCIENCE ICU 

 

Educational session date & time_____________________ 

Participant’s Initials____ 

Please circle the correct response regarding your demographic data: 

 

1.  Your age (years):  

a. 20-30    b. 31-40    c. 41-50    d. 51-60    e. 61+ 

 

2. Years of Nursing experience: 

a. 1-5 b. 6-10     c. 11-15    d. 16-20    e. 21+ 

 

3. Years of ICU experience:  

a. 1-5 b. 6-10     c. 11-15    d. 16-20    e. 21+ 

 

4. Years of neuroscience ICU experience: 

a. 1-5 b. 6-10     c. 11-15    d. 16-20    e. 21+ 

 

5. Educational level: 

a. ADN    b. BSN    c. MSN    d.  Doctorate 

 

Figure 3. Demographic data collection tool. 
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Appendix A.  CAM-ICU Algorithm for delirium screening.  Used with permission from 

www.icudelirium.org Copyright © 2002, E. Wesley Ely, MD, MPH and Vanderbilt University, 

all rights reserved. 

 

http://www.icudelirium.org/
http://www.icudelirium.org/
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Appendix B.  Richmond Agitation-Sedation Scale. Sessler et al., (2002). 
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Appendix C.  Modified data collection tool for EHR audits.  Used with permission from 

DiLibero, J. (2018) 

  

Unit Auditor:

Date:

Shift:

RASS

RN Initials
Room 

Number
RASS

Feature 1: 
Change in 

Mental Status

Feature 2: 
Inattention

Feature 3: 
Altered Level 

of 

Consciousness 

(RASS)

Feature 4: 
Disorganized 

Thinking

CAM-ICU 

Score
Comments:

1

2

3

4

5

6

7

8

9

10

Transcribe the Delirium Assessment as it was documented in this section

Cam ICU Assessment

Instructions: Categorize the documented delirium score (positive, negative, UTA, or not done) according to whether the CAM was 
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From: DiLibero, Justin (BIDMC - SICU) <jdiliber@bidmc.harvard.edu> 
Fri 6/15/2018 10:26 AM 

To: 
Dube, Kim *HS;  

 1 attachment 
4 Neuro SDU~.pptx 

Hi Kim,  

 

We had added the copyright to the audit tool to make sure we received the appropriate credit for the 

tool. You are more than welcome to use it for your project purposes. We are using the current version on 

a project I am working on with a group of hospitals in my area. If we were to publish the tool I would just 

want to make some small changes such as removing the names of the other hospitals from the top. But 

again - you are welcome to use the tool for data collection purposes. 

 

With regards to the sharing of data - this is a process that I have gone through for a multicenter project I 

have worked on in the past, so I completely understand. Because the tool does not include any patient 

identifiers, it does not constitute a limited data set, and should not need any special permissions for data 

sharing - So hopefully this won't be an issue. If necessary I am sure we can set up a data use agreement 

pretty easily if we needed to. If you have any questions, or if I can help in navigating this process in 

anyway please let me know. 

 

Thank you also for the invitation to participate as an author - that is so kind of you. I would be happy to 

consider this and would like to discuss further as to what level of involvement would be best for you. 

 

Also, I am so sorry for not sending a copy of the presentation sooner. A copy is attached here. I am happy 

to find time to go through it with you and Bill if that would be helpful. 

 

Looking forward to hearing from you. Please tell Clareen hello from me!  

 

Best,  

 

Justin 

 

Appendix D.  Electronic mail communication with permission to use the audit tool with 

revisions. 

  

https://email.healthsystem.virginia.edu/owa/
https://email.healthsystem.virginia.edu/owa/
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Appendix E. Permission to use the audit tool for data collection.  
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Appendix F. Institution’s Tracking Identification Number 
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Appendix G.  Permission to conduct project in practice setting. 
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Appendix H.  2019 DNP National Conference Abstract Submission Guidelines. 
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Abstract 

Delirium is a significant clinical concern that results in longer hospital and intensive care 

unit lengths of stay; increased morbidity, mortality, and healthcare costs; and is associated with 

long-term cognitive deficits and neuropsychological disorders.  Considering healthcare system 

burdens and poor patient outcomes related to delirium, there has been emphasis on early 

recognition of patients experiencing delirium.  The literature supports the importance of 

screening for delirium at the bedside and identifies tools used to meet this end.  However, most 

studies exclude use of the tools in neuroscience settings because of the complexity assessing 

delirium in neuro-compromised patients.   

The Confusion Assessment Method for the intensive care unit (CAM-ICU) is a validated 

screening tool for delirium in neuroscience patients, yet there is still a gap in the literature 

regarding application of the CAM-ICU for neuroscience patients. The purpose of this project was 

to increase neuroscience nurses’ ability to accurately document delirium assessments using the 

CAM-ICU by minimizing the use of “unable to assess” and increase detection of delirious 

patients in a neuroscience intensive care unit.  A pre- and post-test design was used to evaluate 

changes in mean baseline documentation accuracy rates. Audits of electronic health records 

(EHRs) were conducted pre- and post-educational intervention to determine unit level 

documentation accuracy rates. A formal 30-minute educational presentation was offered to 

eligible registered nurses (RNs) in the neuroscience intensive care unit, with subsequent 

coaching sessions for those who attended the presentation.  There were 124 documentation audits 

retained in the pre- and in the post-education intervention phase of the study. The mean pre-audit 

documentation accuracy rate increased from .44 to .83 (p < .001) in the post-audit.  The results 

provide further evidence that formal education for RNs on use of the CAM-ICU instrument 
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improves documentation accuracy and delirium identification in this highly at-risk patient 

population.  Future research should focus on the impact formal education has on each of the 

outcome possibilities of the CAM-ICU and the collaborative development of protocols to prevent 

and mitigate delirium. 

Keywords:  CAM-ICU, RASS, delirium, delirium screening, neuroscience, baseline mental 

status, quality improvement 
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INTRODUCTION 

Early recognition of inpatient delirium is important because delirium can be life-threatening; 

prevention and treatment may be associated with improved patient outcomes.  Delirium is 

characterized by alterations in cognition, specifically inattention and disorganized thinking, as 

defined by the American Psychiatric Association, DSM-5 criteria.1  Delirium is frequently 

manifested in behavior changes and fluctuates during a patient’s hospital course.   

It is important to know the extent to which patients are at risk for delirium, given the association 

with longer lengths of stay in the hospital,2 increases in mortality rates,3 healthcare costs,4 long-

term cognitive deficits and neuropsychological disorders,5 and generally poorer patient 

outcomes.  A prospective cohort study demonstrated the association between intensive care unit 

(ICU) delirium and higher mortality within one-year post-discharge and a positive correlation 

between the number of days of ICU delirium and mortality was established.3  A prospective 

cohort study concluded patients who experienced delirium had longer stays both in the ICU and 

in the hospital overall.2    

Gaps in the Literature 

The Confusion Assessment Method for the Intensive Care Unit (CAM-ICU) is the most 

commonly used instrument for delirium assessment in intensive care units and has withstood 

many rigorous studies for validity, reliability, and feasibility across variable populations and 

settings.6  It has been translated into many languages and has been tested in many practice 

settings.  However, most studies exclude neuroscience patients from any type of delirium 

screening studies because feature number one of the CAM-ICU instrument is contingent upon 

the assessors’ ability to identify whether a patient is having acute or fluctuating changes from 

baseline mental status or even within the last 24 hours.7 
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Based on a review of the literature, there are gaps regarding the accuracy of identification of 

delirium in neuroscience ICU patients by bedside registered nurses.  There are inconsistencies in 

the literature regarding what to use as a patient’s baseline mental status exam, impeding 

clinicians’ ability to establish whether there is fluctuation in mental status, a critical component 

of screening for delirium. Most studies excluded neuroscience patients because waxing and 

waning neurologic exams created by underlying structural brain abnormalities confound 

examiners’ ability to detect delirium.   

Neuroscience Challenges 

There is a dichotomy in the literature for clinicians seeking clarity regarding the definition of 

baseline neurological status 1) The baseline exam is the patient’s pre-hospital exam8 2) the 

baseline exam is the initial neurologic exam on admission to the ICU after neurologic pathology 

alters mental status.9  Interestingly, both are correct under the right circumstances according to 

the CAM-ICU Training Manual.7  The patient’s pre-hospital condition should be considered the 

baseline exam, unless there has been a new, permanent change in condition on or during the 

current admission.7  The majority of neuroscience patients do not present to the ICU at their pre-

hospital mental status, which adds a layer of difficulty to the application and documentation 

process for this complex population.  Clinicians tend to claim they do not know patients at their 

baseline, rather than using recommended guidelines for obtaining information such as contacting 

loved ones or conducting a chart review.7   

If an acute change from patients’ pre-hospital condition cannot be determined, nurses have to 

refer to previously documented RASS scores and establish if patients’ RASS scores are 
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fluctuating.  “Yes” is documented if the patients’ pre-hospital condition has changed acutely or 

their RASS scores are fluctuating, most patients should not be deemed ‘unable to assess’ (UTA).   

Frequently all four of the assessment features of the CAM-ICU are documented ‘not applicable’ 

(N/A) or UTA at the bedside in neuroscience areas.  Inherent changes neuroscience patients 

experience that coincide with the CAM-ICU features may be attributable to structural changes 

from the underlying disease process, rather than from delirium.   

If patients are considered UTA, it immediately disables further delirium assessment.  In this 

patient population, it is imperative to remember that the CAM-ICU is an instrument used to 

screen for the presence or absence of delirium and early detection improves patient outcomes.   

In a conversation with J. DiLibero (June 2018) sensitivity of the CAM-ICU is increased when 

pre-admission mental status is used as the baseline, it casts a wider net, raising clinicians’ index 

of suspicion for patients experiencing delirium.  Early recognition of delirium may foster 

shortened episodes of ICU delirium, as it is reversible and may have a profound effect on patient 

outcomes and healthcare costs.    

In more recent studies specific to patients in neuroscience settings,5, 9, 10 the CAM-ICU has been 

accepted as an appropriate screening tool for delirium in patients with post-stroke and traumatic 

brain injury (TBI).  The continuous use of the Richmond Agitation-Sedation Scale (RASS) to 

monitor level of consciousness (LOC), is imperative in patients in the neuroscience setting who 

are receiving sedation medications.  The RASS has been robustly validated in many ICU 

settings, neuroscience included11 and is considered to be the most reliable tool to use to 

determine LOC in feature 3 of the CAM-ICU.7  Generally speaking, use of the CAM-ICU is 

deferred if a patient’s RASS is ≤ - 4 because it indicates a patient is too sedated to evaluate 
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mental status and LOC.  The details required for describing the criterion of each of these 

assessment scales are beyond the scope of this report.   

The purpose of this quality improvement (QI) project was to increase neuroscience nurses’ 

ability to accurately document the presence or absence of delirium using the CAM-ICU after a 

formal educational intervention and follow up coaching sessions as needed.   

METHODS 

The project took place from September 2018 until December 2018.   Pre- and post-intervention 

unit-level audits of EHRs using a modified validated data collection instrument were conducted.  

The Institutional Review Board for Health Sciences Research (IRB-HSR) reviewed the project 

proposal prior to conducting this study.  This project was not deemed human subjects research, it 

was considered quality improvement and nurses’ consent to participate was assumed by 

attendance at educational sessions. 

Face validity to use the CAM-ICU instrument and accurately document assessments was 

obtained from the institution’s delirium content expert.  An introduction of the project and 

educational sessions offered were announced in the NICU approximately one month in advance. 

The educational intervention was a 30-minute didactic training session which included an 

instructional PowerPoint presentation.   

A pre-intervention EHR audit was conducted for four weeks to establish a unit level baseline 

CAM-ICU documentation accuracy rate.  Multiple 30-minute didactic training sessions were 

conducted to improve knowledge and skills in the application of CAM-ICU criteria to foster 

accurate documentation.  Real time coaching took place for three weeks with nurses who 

attended the didactic training sessions if their delirium screening assessments were documented 

inaccurately or if they consulted the investigator independently.  Post-intervention EHR audits 
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were conducted on all patients to determine changes in overall unit documentation accuracy 

rates.  A minimum of five audits by an individual nurse in both the pre- and post- audit phase 

was used as the threshold for calculating the unit’s mean accuracy rate. 

Setting  

This project took place in a neuroscience intensive care unit (NICU) at an academic medical 

center in central Virginia.  The NICU consists of 12 beds and has a dedicated ICU nursing staff 

with specialty training in neurocritical care.   

Description of the Sample 

A convenience sample of neuroscience ICU nurses was used.  Thirty-three current nurses 

employed in the NICU were invited to participate in the study.  Nurses currently on orientation, 

staffing resource office nurses, and travel nurses were excluded from participation. 

Statistical Analysis 

Data were recorded on a modified audit tool and transferred into Statistical Package for the 

Social Sciences (SPSS® v 24).  Demographic statistics were collected from the RNs who 

attended educational sessions.  A paired-samples t-test was conducted to compare the unit-based 

documentation accuracy rates using the CAM-ICU instrument pre- and post-educational 

intervention.   Nurses who were audited a minimum of five times in each phase were retained for 

the final statistical analysis. 

RESULTS 

There were thirty-three nurses who were eligible to participate in the study after exclusion 

criteria were applied.  Thirty (91%) nurses participated in the educational interventions.  There 

were 18 nurses who could be paired by a minimum of five audits in pre- and post-intervention.   

Demographics 
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Demographic information was collected in ranges of age, years of nursing experience, years of 

ICU experience, years of neuroscience ICU experience, and educational level (see Table, 

Supplemental Digital Content 1, the demographic data collection tool).  The 20-30 years age 

range represented 66.7% of the participants (n = 12). Participants reporting one to five years of 

nursing experience represented 72.2% (n = 13) of the sample.  The majority of participating RNs, 

88.9% (n = 16), reported 1-5 years of experience in the ICU and all of them reported the same 

amount of time in the neuroscience ICU setting.  The BSN-prepared group represented the 

largest segment of the sample with 83.3% (n = 15) (see Table, Supplemental Digital Content 2, 

which represents the demographic data for the RNs retained in the study).   

Documentation Accuracy Rates of CAM-ICU 

The overall unit mean score of accurately documented CAM-ICU assessments was 44.3% before 

the intervention.  After the educational intervention, the overall unit mean score of accurately 

documented CAM-ICU assessments was 83%.  There was a statistically significant difference in 

the accuracy rates pre-education (M = 0.44, SD = 0.22) and post-education (M = 0.83, SD = 

0.22); t (17) = -7.30, p = < .001 (Table 1).   

Documentation Results  

Frequencies were run on each of the possible responses for CAM-ICU documentation accuracy 

or inaccuracy.  In each of the audit phases there were 124 documentation audits with no missing 

data.  For the pre-audit assessment baseline, the majority of the inaccurate assessments were 

documented as UTA, 45.2% (n = 56), compared to 3.2% (n = 4) post-intervention.  In the pre-

audit assessment, 37.9% (n = 47), were recorded accurately as negative, indicating delirium was 

not present.  In the post-audit assessment, the majority of assessments were accurately 

documented as negative 58.9% (n = 73).  There was one assessment that indicated a patient was 
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delirious 0.8% (n = 1) during the pre-audit, whereas patients screening positive for delirium 

accounted for 20.2% (n = 25) of the post-audit assessments (Table 2).   

Individual Results  

Of the 18 nurse participants who were retained for analysis in this project, 17 of them improved 

documentation accuracy. The largest improvement in accuracy rate increased from 17%  pre-

education intervention to 100% accuracy post-education intervention for one nurse, for a mean 

change in accuracy of 83% (see Table, Supplemental Digital Content 3, which illustrates the 

documentation accuracy rate for each nurse Pre- and Post- intervention). 

DISCUSSION 

The results of this study indicate delirium assessment documentation accuracy using the CAM-

ICU is challenging for neuroscience ICU nurses who are not formally trained in the application 

of its’ features. The increase in the overall unit mean score suggests when nurses are educated 

and coached on the criteria of the CAM-ICU features, there is a significant improvement in 

CAM-ICU assessment documentation accuracy.  When auditing assessments prior to conducting 

an educational intervention, fewer patients were screened positive for delirium (pre-intervention, 

0.8%; post-intervention, 20.2%).  There was a much higher rate of patients who were 

inaccurately categorized as UTA (pre-intervention, 45.2%; post-intervention, 3.2%).  The results 

of this study suggest subjective responses were being recorded for the four features of the CAM-

ICU, rather than the intended objective testing which is an important component of the 

instrument. 

The findings from this study provide further evidence that the presence or absence of delirium 

can be documented accurately using the CAM-ICU in neuroscience patients when nurses are 
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formally trained to use it.  In this project, there was a statistically significant increase in 

documentation accuracy, 38.2% (p < .001), when nurses participated in formal training sessions.   

Strengths and Limitations 

The study took place in an academic medical center with a dedicated neuroscience ICU.  Use of 

the CAM-ICU and RASS instruments were already standards of practice and are built into the 

EHR. This study demonstrated the transferability of the previous study to another setting, 

expanding evidence-based quality improvement practices.  The project replicated a previously 

successful study for the purpose of improving delirium screening using a similar documentation 

auditing tool used to record CAM-ICU and RASS responses.   

Limitations of the study included teaching the RNs to embrace the ability to accurately document 

feature one on the CAM-ICU.  The RNs must consider patients’ pre-hospital condition as their 

baseline mental status and determine if there has been an acute change from that baseline.  The 

nurses were taught the means to obtain information to determine the baseline or defer to the 

RASS and the stability thereof in cases of uncertainty.  Exercising this proper standard of care 

was a new process for the nurses to learn. 

The project was implemented in a single ICU with a specific patient population which limits 

generalizability.  The number of subjects was limited due to both setting and timeframe.  The 

number of audits conducted was limited by unforeseen things such as low census in the ICU for 

a prolonged period, 13 RNs were shift managers and had limited documentation, and there were 

four RNs functioning as preceptors with orientees during the study.   

Implications for Practice 

This study established that assessments can be documented accurately to reflect the presence or 

absence of delirium in neuroscience patients using the CAM-ICU instrument.  Nurses have 
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increased communication with the interprofessional team regarding the CAM-ICU outcome on 

daily rounds, which enhances their collaboration with the healthcare team.  An increase in 

positive screenings for delirium has an impact on the medical team’s list of differential 

diagnoses, promoting collaborative practices.  Noting this critical, preventable and reversible 

clinical course drove the need to establish a unit protocol and adopt the clinical standard baseline 

mental status.  The standardized practice increased documentation accuracy.  The presence of 

delirium has been detected more often as a result of the project and has increased the 

practitioners’ awareness of delirium in a challenging patient population.   

Recommendations 

To maintain the upward trend of documentation accuracy, a current recommendation is ongoing 

audits of documentation every six months to promote adherence to standard practice.  Another 

strategy to facilitate continuous process improvement is to train newly hired nurses to use the 

CAM-ICU instrument correctly during unit-specific orientation sessions. Sustainability is 

important to promote early identification and treatment which may foster improved patient care 

outcomes.  Future research should focus on the impact formal education has on each of the 

outcome possibilities of the CAM-ICU and the collaborative development of protocols to prevent 

and mitigate delirium. 

Conclusions 

Neuroscience ICU nurses have contributed to closing the research-practice gap through 

participation in this project.  If delirium is recognized early in a patient’s ICU course, 

interventions can be implemented to reverse the causes, potentially shortening time a patient 

spends in delirium.  Further studies of accurate assessment documentation using the CAM-ICU 
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by neuroscience nurses will play a central role in contributing to this body of knowledge and 

increase detection of delirium, lowering the risk of adverse outcomes. 
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Table 1 

Paired Samples t-test Results of Pre- and Post- Documentation Accuracy Rates at the Unit Level 

(n = 18) 

 

 

Documentation 

Accuracy Rates 

 

M (SD) 

Pre 

 

M (SD) 

Post 

 

 

t(17) 

 

p 

 

95% CI 

 

Unit Level 

 

0.44 (0.22) 

 

0.83 (0.22) 

 

-7.30 

 

< .001*** 

 

[- .48 , - .27] 

 

Note.  CI = confidence interval.  Unit level documentation accuracy rate improvement from 

minimum of five audits per each of 18 registered nurses retained in the study for paired samples 

comparison pre and post-intervention.  Based on total electronic health record audits pre-

intervention n = 124 and post-intervention n = 124. ***Statistically significant. 
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Table 2 

 

Documentation Findings of the CAM-ICU / RASS Pre/Post Audit Intervention 

(n = 124) 

 

 

Possible Accurate Assessment 

Outcomes 

 

Pre-Audit 

 

 

Post-Audit 

 n = 124 %    n = 124      % 

     

Positive 1 0.8 25 20.2 

 

Negative 47 37.9 73 58.9 

 

UTA due to RASS 7 5.6 5 4 

 

Total Accurate 55 44.3 103 83 

     

 

Possible Inaccurate 

Assessment Outcomes 

 

Pre-Audit 

 

 

Post-Audit 

 n = 124 %    n = 124      % 

     

Inaccurate Positive 1 0.8 - 0 

 

Inaccurate Negative 

 

1 0.8 14 11.3 

Inaccurate UTA 

 

56 45.2 4 3.2 

Screening not documented 

 

11 8.9 3 2.4 

Total Inaccurate 69 55.6 21 16.9 

Note. UTA = unable to assess.  RASS = Richmond Agitation-Sedation Scale. There are three 

possible outcomes when documenting assessments using the CAM-ICU instrument.  The 

screening may be positive, negative, or UTA.  The CAM-ICU has an algorithm with criteria used 

to score assessments of patients.  If features one and two plus either three or four are positive, a 

patient screens positive for delirium.  If either feature one or two is negative, the patient screens 

negative for delirium.  If the patient’s RASS score is ≤ 4, the patient’s status is UTA. 
 

  



THE INFLUENCE OF EDUCATION ON DELIRIUM SCREENING 83 
 

Supplemental Digital Content 1.doc 

Supplemental Digital Content 2.doc 

Supplemental Digital Content 3.doc  

file:///C:/Users/Owner/Documents/SDC1.docx
file:///C:/Users/Owner/Documents/SDC1.docx
file:///C:/Users/Owner/Documents/SDC1.docx
file:///C:/Users/Owner/Documents/SDC1.docx
file:///C:/Users/Owner/Documents/SDC2.docx
file:///C:/Users/Owner/Documents/SDC2.docx
file:///C:/Users/Owner/Documents/SDC3.docx
file:///C:/Users/Owner/Documents/SDC3.docx


THE INFLUENCE OF EDUCATION ON DELIRIUM SCREENING 84 
 

EDUCATION ON DELIRIUM SCREENING IN THE NEUROSCIENCE ICU 

 

Educational session date & time_____________________ 

Participant’s Initials____ 

Please circle the correct response regarding your demographic data: 

 

6.  Your age (years):  

a. 20-30    b. 31-40    c. 41-50    d. 51-60    e. 61+ 

 

7. Years of Nursing experience: 

b. 1-5 b. 6-10     c. 11-15    d. 16-20    e. 21+ 

 

8. Years of ICU experience:  

c. 1-5 b. 6-10     c. 11-15    d. 16-20    e. 21+ 

 

9. Years of neuroscience ICU experience: 

d. 1-5 b. 6-10     c. 11-15    d. 16-20    e. 21+ 

 

10. Educational level: 

e. ADN    b. BSN    c. MSN    d.  Doctorate 

 

Supplemental Digital Content 1. Demographic data collection tool completed by RNs who 

attended the didactic educational sessions. 
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Demographics of Nurses Retained for Study 

 

Characteristic n = 18 % 

Age Range   

            20-30  12  66.7 

            31-40      4  22.2 

            41-50    -                  - 

            51-60               -                  - 

            61+    2  11.1 

Years of Nursing Experience               -                  - 

            1-5  13  72.2 

            6-10    3  16.7 

11-15               -                  - 

16-20               -                  - 

            21+    2  11.1 

Years of ICU Experience               -                  - 

            1-5  16  88.9 

 6-10               -                  - 

 11-15                -                  - 

 16-20               -                  - 

 21+    2  11.1 

Years of NICU Experience               -                  - 

 1-5  16  88.9 

6-10               -                  - 

 11-15               -                  - 

 16-20               -                  - 

 21+    2  11.1 

Educational Level               -                  - 

 ADN    3  16.7 

 BSN  15  83.3 

 MSN               -                  - 

            DNP               -                  -  

Supplemental Digital Content 2.  Table that displays demographics information on the nurses 

retained for the study.  The RNs included had CAM-ICU documentation in the EHR audited a 

minimum of five times pre- and post-intervention, participated in the formal educational 

intervention, and had a minimum of one coaching and mentoring session. ADN = Associate 

Degree in Nursing; BSN = Bachelor of Science in Nursing; MSN = Master of Science in 

Nursing; DNP = Doctor of Nursing Practice. 
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Documentation Accuracy Rate for Each Nurse Pre- and Post- Intervention 

 

RN Pre- Post- Difference in Rates  

1 .67 1.00 .33 

2 .75 1.00 .25 

3 .33 1.00 .67 

4 .50    .86 .36 

5 .33   .80 .47 

6 .50   .83 .33 

7 .40 1.00 .60 

8 .43   .83 .40 

9 .44   .86 .42 

10 .71   .50           -0.21 

11 .67 1.00 .33 

12 .00   .20 .20 

13 .50   .88 .38 

14 .17 1.00 .83 

15 .43   .80 .37 

16 .00   .50 .50 

17 .67   .86 .19 

18 .50   .83 .33 

Supplemental Digital Content 3.  The nurses in the study had a statistically significant 

improvement in documentation accuracy rates after the intervention (M = [0.38], SD = [0.22]) 

from before the intervention, t (17) = [-7.30], p = [< 0.001]. 

 

Appendix J. Pages 67-86 include the draft manuscript to be submitted to the Journal of 

Neuroscience Nursing for publication consideration when completed. 


