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Abstract 

Problem: Delirium is a disorder experienced by 13-50% of patients over the age of 50 during 

their hospital stay. The thoracic and surgical intermediate care units (TIMC and SIMC) at a 

large, teaching hospital care for many elderly patients at high-risk of delirium, but unit-level 

chart audits revealed a 0-5% incidence of detected delirium. Current practice did not include 

delirium screening, which placed patients at higher risk for undetected delirium. Unrecognized 

and untreated delirium may lead to longer hospital stays, higher risks of falls, and longer 

duration of delirium episodes. Purpose: The purpose of this quality improvement project was to 

implement delirium screening using a validated screening instrument to improve delirium 

detection on the thoracic and surgical intermediate care units. Methods: The Confusion 

Assessment Method for the Intensive Care Unit (CAM-ICU), a validated screening instrument 

(sensitivity 81%, specificity 95.8%; inter-rater reliability kappa=0.79-0.96), was implemented on 

two high-acuity intermediate care units over a fifteen-week period (September to December 

2021). The CAM-ICU was located in the electronic health record (EHR), and all registered 

nurses (RN, n=47) and advanced practice registered nurses (APRN, n=16) on the two units were 

educated on how to complete the screen and manage screening results. Chart audits of the EHR 

were completed weekly for every patient admitted to the two units to assess adherence to the 

screening procedures. Results: Staff on both units achieved and sustained a high (>90%) rate of 

adherence to delirium screening among SIMC patients (n=110) and TIMC patients (n=101). Of 

the patients screened, 10% were identified as positive for delirium on the SIMC and 12.8% were 

identified as positive for delirium on the TIMC. Nurses notified the APRN or covering medical 

provider about patients with first-time positive screens 100% of the time. No special-cause 

variation was noted in the number of transfers to a higher level of care, falls, or restraint use. 
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Conclusions: Implementing the CAM-ICU can increase delirium detection and interdisciplinary 

team communication on thoracic and surgical intermediate care units. Having the instrument in 

the EHR was a major factor in assuring adherence to and sustainability of the delirium screening 

procedures. 
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Implementation of Delirium Screening in Thoracic and Surgical Intermediate Care Units 

Delirium is an acute disorder experienced by 13-50% of hospitalized patients over the 

age of 50 and contributes to increased falls, increased length of stay by an average of 4-7 days, 

and a 1.5-fold increase in mortality (Dziegielewski et al., 2021; Inouye et al., 2014). Delirium is 

manifested by fluctuating episodes of inattention, disorientation, and reduced level of 

consciousness (Oh et al., 2017). The cognitive changes may be further categorized into 

hyperactive, hypoactive, or mixed delirium (Oh et al., 2017). A critical problem in the care of 

individuals at risk for delirium is a lack of a process for delirium screening and identification. An 

estimated 50-60% of hospital-acquired delirium is undetected (Oh et al., 2017). The hypoactive 

delirium subset is recognized in only 20-50% of cases and disproportionately affects the 

vulnerable and frail elderly population (Janssen et al., 2019). In the Thoracic Intermediate Care 

(TIMC) and Surgical Intermediate Care (SIMC) units, current practice does not include 

screening for hospital-acquired delirium (Figure 3). This places patients at higher risk of 

undetected and untreated delirium. The TIMC and SIMC care for many high-acuity, vulnerable 

elderly and minority patients at high-risk of delirium, but unit-level chart audits reveal a 0-5% 

incidence of detected delirium on the two units. This rate is much lower than the national and 

state incidence of 13-50%. The TIMC and SIMC staff do not utilize a delirium screening tool, 

and the registered nurses (RNs) on the two units report an inability to recognize and screen for 

delirium. Published evidence demonstrates that delirium can be accurately and quickly detected 

using the validated Confusion Assessment Method for the ICU (CAM-ICU). The purpose of this 

quality improvement (QI) project was to implement screening procedures that utilize the CAM-

ICU screening tool to improve delirium detection on the TIMC and SIMC. The primary project 
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goal is 100% delirium screening compliance, with anticipated secondary outcomes of decreasing 

falls rate and decreasing rate of patient transfers to a higher level of care.  

Literature Review 

The need for delirium screening using a validated screening instrument in adult patients 

admitted to an intermediate care unit is the focus of this review. The five studies included in this 

review were assigned a level of evidence according to the Melnyk and Fineout-Overholt (2019) 

model and graded according to The Johns Hopkins Nursing Evidence Based Practice Rating 

Scale (Melnyk & Fineout-Overholt, 2019; Newhouse et al., 2006). Appendix A depicts an 

evidence review and synthesis. Each of the five studies assessed the validity of delirium 

screening instruments to detect delirium as measured against the qualifying diagnostic criteria 

specified in the Diagnostic and Statistical Manual (DSM) IV or V reference standard performed 

by clinical experts.   

In two systematic reviews and meta-analyses of descriptive studies, Chen et al. (2021) 

and Neto et al. (2012) studied the accuracy of the CAM-ICU at detecting delirium in critically ill 

patients. Chen et al. (2021) found that the CAM-ICU had a pooled sensitivity and specificity of 

84% and 95%, and Neto et al. (2012) found that CAM-ICU had a pooled sensitivity and 

specificity of 75.5% and 95.8%. Both of these studies rank as Level V studies and were given an 

A quality rating. Limitations include substantial between-study heterogeneity and risk of bias.  

In a systematic review and meta-analysis of 22 descriptive studies, Shi et al. (2013) 

studied the diagnostic ability of the two most widely used delirium screening tools, the 

Confusion Assessment Method (CAM) and the CAM-ICU. Patient populations included critical 

care, geriatric, and postoperative settings. Shi et al. (2013) found that the CAM-ICU had a 

pooled sensitivity and specificity of 81% and 98%, respectively. The CAM had a pooled 
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sensitivity and specificity of 82% and 99% and was more commonly studied in non-ICU 

settings. Both scales can be completed in 10 minutes or less by trained health professionals. This 

Level V study was given a B quality rating. Limitations include substantial between-study 

heterogeneity and risk of bias, potentially decreasing internal validity and over-estimating 

sensitivity and specificity in certain populations.  

In two prospective, single center, descriptive studies, Barman et al. (2018) and Chanques 

et al. (2018) evaluated the validity of the CAM-ICU and Intensive Care Delirium Screening 

Checklist (ICDSC) to diagnose delirium in critically ill patients. Barman et al. (2018) found that 

the CAM-ICU had a sensitivity and specificity of 84.4% and 94.6%, and Chanques et al. (2018) 

found that the CAM-ICU had a sensitivity and specificity of 83% and 100%. Chanques et al. 

(2018) also found that CAM-ICU had an interrater reliability of .87 and that physicians and 

nurses can detect delirium more accurately when using the CAM-ICU than without using a tool. 

In both studies, the ICDSC had a sensitivity of 77.8-83% and a specificity of 87-94.6%. Both of 

these Level VI studies were given a B quality rating and limited by study design. 

Evaluation of these systematic reviews and descriptive studies shows the CAM-ICU to be 

a valid and effective tool for detecting delirium in a surgical intermediate care unit. While the 

CAM has greater evidence supporting its use in non-ICU settings, the CAM-ICU is the only tool 

to be validated in non-verbal patients. This is relevant to the TIMC and SIMC, in which 10-50% 

of the patients have a surgically placed airway. Furthermore, the general surgery and thoracic 

surgery departments at this hospital treat a very high acuity patient population with an average 

case mix index (CMI) of 3.31 and 3.56, respectively. These high CMI values, a measure 

reflecting patient severity and complexity, show that patients on the TIMC and SIMC may be 

more akin to the critically ill than the non-critically ill population. Finally, the CAM-ICU is 
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embedded in the hospital’s EHR. This is a major sustainability concern, as any other screen 

would require paper charting.  

Theoretical Framework 

Melies’ Transitions Theory (2015) is a middle-range theory that served as a practice 

framework to guide early delirium identification. The theory is founded on the concept that every 

hospitalized patient experiences a transition in health status and functional capacity. Therapeutic 

and preventative interventions can address the change triggers and patterns of response that 

patients experience. Thus, Melies’ Transitions Theory (Figure 1) guides the idea that identifying 

and clarifying patient conditions through delirium detection facilitates timely patient support and 

healthy outcomes (Meleis, 2015). The theory was used to leverage practice change by 

illuminating the concept that delirium detection can facilitate a healthy and restorative transition 

process (Meleis, 2015). When healthcare workers can accurately label an acute condition such as 

delirium using the CAM-ICU instrument, therapeutic responses may be established during care 

planning on interdisciplinary rounds.  

The framework for complex innovations created by Helfrich et al. (2007) represented the 

QI framework used to guide implementation of the CAM-ICU delirium screening tool on the 

TIMC and SIMC (Figure 2). The initial steps in the framework are gaining management support 

and assessing resource availability. Nursing and medical management communicated that 

implementing delirium screening was a priority. The CAM-ICU was located within this 

organization’s EHR, representing a structural benefit to implementation and sustainability. 

Innovation-value and champions were major contributors during this QI project enhancing 

organizational climate, promoting sustainability, and implementation fidelity. The TIMC and 

SIMC fostered an effective organizational climate of quality improvement, and unit champions 
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eagerly assisted in staff education. Unit values, management backing, champion support, and 

incentives led to implementation effectiveness of the CAM-ICU delirium screen.  

Methods 

The setting of this project took place on a 10-bed TIMC and 8-bed SIMC in a large, 

urban, teaching hospital from September to December 2021. These two sister-units are staffed by 

a collective pool of 47 RNs. The TIMC is staffed by 6 permanent advanced practice nurse 

practitioners (APRN), and the SIMC is staffed by 10 rotating APRN. The TIMC cares for post-

operative thoracic surgery patients, and the SIMC cares for post-operative patients from many 

surgical services. On average, 10-15% of the TIMC patient population and 30-50% of the SIMC 

patient population is nonverbal due to a surgically placed airway. The CAM-ICU (sensitivity 

81%, specificity 95.8%; inter-rater reliability=0.79-0.96) is the only validated screening 

instrument in nonverbal patients. The CAM-ICU instrument was previously embedded in the 

hospital’s EHR, and it was determined to be in a convenient charting location for TIMC and 

SIMC staff. Delirium screening using the CAM-ICU was performed on every patient admitted to 

the two units, and no patients were excluded from the intervention. The instrument may be 

performed using a translator for non-English speaking patients, and the CAM-ICU is available 

and validated in 20 languages (Ely & Vanderbilt University, 2016). A copy of the CAM-ICU 

instrument is in Appendix B. No ethical considerations were found, and this QI project was 

approved for implementation and classified as Non-Human Subjects Research.  

The CAM-ICU intervention was implemented with support of the TIMC and SIMC team. 

The implementation team consisted of current TIMC and SIMC nursing and APRN staff, a nurse 

educator, a nurse manager, a Doctor of Nursing Practice Project Lead (DNP-PL), and a DNP 

faculty advisor. All RN and APRN were educated on delirium recognition, treatment and the 
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CAM-ICU instrument via a recorded online module followed by a one-on-one demonstration 

session. Training was tracked by a de-identified staff education tracking tool (Appendix C). 

Individual demonstration sessions were offered in person and virtually to accommodate staff 

schedules. In accordance with CAM-ICU guidance, RN screened every patient using the CAM-

ICU instrument at least once every 12 hours or with changes in mental status (Figure 4). The 

charge nurse and the APRN or covering provider were notified of any positive screens. Patients 

with a positive screen were discussed on interdisciplinary rounds to make an individualized 

delirium management plan. The DNP-PL completed weekly chart audits to track CAM-ICU and 

provider notification adherence (Appendix D and E). A code key sheet (Appendix F) was used to 

associate patient pseudo-identifiers with patient names and medical record numbers. This code 

key sheet was secured in a locked cabinet behind a locked door, and all collected data was 

destroyed following completion of the intervention and dissemination of project results. 

Structure, process, and outcome measures were used to track implementation progress 

and impact. Structure measures were achieved by updating a pre-existing rounding tool and 

educating staff on the CAM-ICU. Key structure tactics include a mandatory online training 

module, mandatory one-on-one demonstration, delirium tip sheets, night shift nurse champions, 

food incentives, email remediation notices, secure text messaging reminders, and virtual 

demonstration sessions (Appendix G1-G5). Process measures were screening adherence rate and 

number of positive screens discussed on interdisciplinary rounds. Chief process strategies 

included leadership and stakeholder buy-in, instrument location in the EHR, weekly remediation 

with support of nurse manager, and unit rounding. The outcome measures were delirium 

incidence, falls rate, transfer to higher level of care, and restraint use. Falls rate and restraint use 

data were collected by The Division of Quality & Safety according to the National Database of 
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Nursing Quality Indicators (NDNQI) standards. Use of NDNQI data increased implementation 

fidelity by ensuring unbiased, consistent measurement standards that are generalizable to other 

healthcare institutions. Number of patients requiring transfer to higher level of care was tracked 

monthly by the nurse manager (Appendix H). The primary outcome tactic was auditing 100% of 

screening to capture all incidences of delirium. 

All data collection procedures were designed to protect patient privacy and data 

confidentiality. To protect all individuals, all project data was de-identified. The data audit and 

management sheets contained no patient identifiers and were stored digitally in a locked folder 

on a password protected device accessible to only the QI-PL. Run charts were used to analyze 

adherence data over time (Appendices I1-I8). 

Results 

Analysis of structure measures showed that 100% of RN and APRN staff on the SIMC 

and TIMC were educated on the CAM-ICU. Staff in the SIMC screened a total of 110 patients 

with a median patient age of 62 years, and staff in the TIMC screened a total of 101 patients with 

a median patient age of 61.5 years. Data analysis of process measures showed that staff in the 

TIMC and SIMC achieved and sustained a high (>90%) adherence to delirium screening and 

100% adherence to provider notification of first-time positive delirium screens. The SIMC 

showed an upward trend from 44.9% delirium screening adherence (meaning staff completed the 

delirium screen once per shift 44.9% of the time) at week 4 to 97% delirium screening adherence 

at week 9. This trend may be attributed to remediation emails including the nurse manager that 

were implemented at week 4. From weeks 11-15, SIMC staff sustained a screening adherence 

rate of 95-97%. This high rate of adherence may be attributed to initiation of daily chart audits at 

week 10 with secure text message reminders for missing delirium screens. Staff in the TIMC 
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achieved 98% delirium screening adherence by week 6 and sustained a delirium screening 

adherence rate of 91-98% throughout the remainder of implementation. Overall, the high 

screening adherence on both units may be related to high quality in-person demonstration 

sessions, management support, day and night shift nurse champions, and screen location in the 

EHR. The high adherence to provider communication (100%) is likely related to excellent 

baseline communication, dedicated NP staff on the units, and provider rounds on day and night 

shift.  

Data analysis of outcome measures showed an increase in detected delirium incidence 

from a pre-implementation baseline of 0-5% in the SIMC and TIMC to a post-implementation 

incidence of 10% in the SIMC and 12.8% in the TIMC. Prior to the start of project 

implementation, chart audits found a 0-5% incidence of documented delirium in the TIMC and 

SIMC, and unit practice did not include any delirium screening measures. During 

implementation, 13 out of 101 patients (12.8%) screened positive for delirium in the TIMC. In 

the SIMC, 11 out of 110 patients (10%) screened positive for delirium. This increase in 

incidence of detected delirium may be attributed to high rates of delirium screening achieved by 

staff in the TIMC and SIMC. Delirium incidence may have been higher with use of a different 

screening instrument or a companion screening instrument that has been studied more frequently 

in low acuity, verbal patients, like the CAM. One unexpected consequence was a higher 

incidence of delirium in the TIMC (12.8%). Pre-implementation, staff verbalized that delirium 

seemed more ubiquitous on the SIMC. Project findings may be reflective of an increase in 

patient acuity as the TIMC began accepting lung-transplant patients from the intensive care unit 

and started performing moderate sedation for bedside bronchoscopies at project initiation. No 

special-cause variation was noted in the number of transfers to higher level of care, fall rate, or 
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restraint use. This lack of significant variation may be attributed to the limited number of data 

points for these outcomes, and changes may be seen over a longer period.  

Discussion 

Delirium is experienced by 13-50% of patients over the age of 50 during their hospital 

stay, and it is associated with longer hospital stays, higher healthcare costs, and increased 

mortality (Gou et al., 2021; Dharmarajan et al., 2017; Schubert et al., 2018). Early detection and 

treatment may lead to lower fall risk, lower healthcare costs, shorter hospital stays, and better 

patient outcomes (Gou et al., 2021; Mazur et al., 2016; Schubert et al., 2018). Unfortunately, an 

estimated 50-60% of hospital-acquired delirium is undetected (Oh et al., 2017). Delirium 

screening has been recognized in many studies and clinical practice guidelines as a vital step in 

preventing the negative consequences of undetected delirium (American Geriatrics Society 

Expert Panel on Postoperative Delirium in Older Adults, 2015; Devlin et al., 2018; National 

Institute for Health & Care Excellence [NICE], 2018). The CAM-ICU was implemented in the 

TIMC and SIMC to increase delirium detection and effectively communicate delirium to the 

health care team to initiate early interventions (Grealish et al., 2019).  

Findings of this QI project support accomplishment of project goals to increase delirium 

screening, delirium detection, and provider communication. Both units achieved and sustained a 

delirium screening rate over 90%, and delirium incidence increased from 0-5% pre-

implementation to 10-12.8% post-implementation. This delirium incidence aligns with the 

estimated national delirium incidence of 13-50%. Thus, this QI project enhanced delirium 

detection to the low-end of estimated national rates. Both units communicated first-time positive 

delirium screens to a provider 100% of the time. Special-cause variation was not noted in patient 

transfers to higher level of care or patient falls pre/post implementation.  
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Variation between observed and anticipated outcomes in delirium incidence, transfers to 

higher level of care, and patient falls may be due to project timeframe, shifting patient 

population, simultaneous projects, and nurse staffing. The project was completed over 15 weeks, 

and a longer period may be needed for significant changes in these outcome measures. At the 

beginning of project implementation, the TIMC patient population increased in acuity as it began 

accepting complex lung transplant patients as transfers from the cardiothoracic surgical intensive 

care unit. This increase in workload and patient acuity may have confounded project findings 

and introduced bias. In week 4 of the QI project, a simultaneous QI initiative was launched in the 

SIMC to alert staff to decompensating patients. This simultaneous project may have decreased 

internal validity and reduced the nurses’ ability to properly perform the delirium screen. Finally, 

nurse staffing on the two units was greatly affected by the COVID-19 pandemic. As a result of 

low staffing levels, the SIMC was frequently staffed with float nurses from other units. Float 

staff are not always acquainted with delirium screening and had to rely on assistance from the 

charge nurse or nearby staff nurse. This may have affected the outcome of some delirium 

screens, especially if float staff were unable to get assistance with screening.  

Use of the CAM-ICU instrument to screen for delirium in an intermediate care unit 

setting is an additional factor that may have limited project outcomes. The CAM-ICU was 

selected for this QI project carefully after an evidence review with considerations given to the 

TIMC and SIMC patient population and instrument location in the EHR. However, there are 

other delirium screens more commonly used outside of the ICU setting that may have yielded 

different delirium incidences and outcomes.  

The aims of this QI project were to improve clinical practice within the TIMC and SIMC, 

and intervention mechanisms were adjusted over time in response to ongoing feedback. The 
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project is applicable to the practice site and the patients they serve because it was specifically 

designed to address a practice gap on the TIMC and SIMC. The project is not applicable to other 

practice sites because of differing patient populations, resources, staffing considerations, and 

practice gaps. For this reason, the findings of this QI project are not generalizable. 

Conclusions 

The findings of this QI project support the effectiveness of the CAM-ICU to increase 

delirium detection and interdisciplinary team communication on the TIMC and SIMC. Increased 

delirium detection may result in early interventions to treat delirium and improve patient 

outcomes in the TIMC and SIMC. This project supports instrument location in the EHR as a 

major factor in screening adherence and sustainability. A QI project at this medical center using 

a paper version of the CAM instrument was unable to achieve high screening adherence rates 

(Outen, 2019). Sustainability measures include ongoing chart audits by unit champions, delirium 

screening sign-off in annual competencies and orientation blueprints, a mandatory CAM-ICU 

training module for new hires in TIMC and SIMC, continued recruitment of day and night shift 

champions, and availability of delirium screening tools on the unit intranet page. Hospital-wide 

implementation of delirium screening using the CAM-ICU or an alternate delirium screen would 

address the barrier of float staff untrained in delirium screening. Sustained delirium screening for 

one year and beyond may result in reduction in fall rate and transfers to higher levels of care. 

Implications for future QI projects include evidenced-based delirium prevention and treatment 

practices on the TIMC and SIMC.  
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Figure 1 

Meleis’ Transitions Theory diagram 

 

 

Note: This diagram represents a middle-range theory relevant to the goal of early delirium 

identification. Obtained from Meleis, A. I. (2015). 
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Figure 2 

The framework for complex innovations 

 

Note: This diagram represents a framework for implementation of the CAM-ICU delirium screen 

on two intermediate care units. Obtained from Helfrich et al. (2007).   
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Figure 3 

Delirium detection without (pre-implementation) the use of a nursing delirium screening tool  

 

Note: Oval= start or end of the process. Arrow= demonstrates direction between shapes. 

Rectangle= represents input and output. Rhomboid = represents a process. Weekdays provider = 

APRN. After hours (nights and weekends) provider= MD. 
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Figure 4 

Delirium detection with the implementation of a nursing delirium screening instrument  

 

Note: Oval= start or end of the process. Arrow= demonstrates direction between shapes. 

Rectangle= represents input and output. Rhomboid = represents a process. Weekdays provider = 

APRN. After hours (nights and weekends) provider= MD. 
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Appendix A 

Table A1 

Evidence Review Table 

Citation:  

Barman, A., Pradhan, D., Bhattacharyya, P., Dey, S., Bhattacharjee, A., Tesia, S. S., & Mitra, J. K. (2018). Diagnostic accuracy of 

delirium assessment methods in critical care patients. Journal of critical care, 44, 82–86. https://doi.org/10.1016/j.jcrc. 

Level VI 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

“The main objective 

was to evaluate 

the diagnostic 

accuracy of 

Confusion 

Assessment 

Method for the 

ICU (CAM-

ICU) and 

Intensive Care 

Delirium 

Screening 

Checklist 

(ICDSC) among 

the nursing and 

medical staff in 

a 

multidisciplinary 

ICU.” 

 

 

 

 

Prospective, 

single 

center, 

descriptive 

study  

Sampling Technique:  

Convenience sampling of 

patients on a mixed ICU 

over twelve months. 

 

Eligible Participants: 515 

mechanically ventilated 

and non-mechanically 

ventilated critical care 

patients. 

Excluded: Patients with 

Glasgow coma scale 

(GCS) less than 9, 

Richmond Agitation-

Sedation Scale (RASS) 

score of less than or 

equal to –3, and baseline 

diagnosis of severe 

dementia, psychosis or 

progressive neurologic 

disease.  

Accepted Participants: 310 

Power analysis: None. 

Group Homogeneity: The 

demographics and 

diagnoses of the study 

population was 

comparable to the 

Intervention: The 

CAM-ICU and 

ICDSC were 

performed on 

every patient. 

 

Intervention fidelity: 

Each patient was 

screened one time 

by a physician, 

nurse, and 

psychiatrist 

within a 4-hour 

window. 

Screenings were 

conducted 

Monday through 

Friday between 

0800 and 1600 

hours. The 

assessors were 

blind to the other 

raters’ screening 

results and the 

patient chart.  

 

 

Dependent Variable: Primary 

outcomes were sensitivity, 

specificity, predictive 

value, likelihood ratio, and 

diagnostic odds ratio 

(DOR) of both the CAM-

ICU and ICDSC. 

Measure: The CAM-ICU and 

ICDSC were measured 

against the Diagnostic and 

Statistical Manual of 

Mental Disorders (DSM) 

IV reference standard for 

delirium, which was 

diagnosed by a psychiatrist.  

 

Interrater reliability between 

nurse and physician was 

found to be high using 

Cohen’s kappa coefficient 

(0.86 [95% CI 0.8–0.9] and 

0.89 [95% CI 0.83–0.96] 

for CAM-ICU and ICDSC, 

respectively.) 

Statistical Results: 

Psychometric 

properties 

determined by 

standard 

definitions using 

2x2 tables. 

 

CAM-ICU had a 

sensitivity of 

84.4% (95% CI: 

70.5%–93.5%) 

and a specificity 

of 94.6% (95% 

CI:84.9%–98.9%).  

 

ICDSC had a 

sensitivity of 

77.8% (95% CI: 

62.9%–88.8%) 

and a specificity 

of 94.6% (95% 

CI: 84.9%–

98.9%).  

 

CAM-ICU and ICDSC 

had a positive 

likelihood ratio of 

https://doi.org/10.1016/j.jcrc.
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average mixed ICU 

patient population. 52% 

of study patients were 

non-ventilated and 

communicated verbally.  

 

15.48 (95% CI: 

5.12-46.86) and 

14.26 (95% CI: 

4.7-43.3), 

respectively. 

 

CAM-ICU and ICDSC 

had a positive 

predictive value of 

92.7% (95% CI: 

80.1%-98.5%) and 

92.1% (95% CI: 

78.6%–98.3%), 

respectively. 

 

DOR was higher for 

CAM-ICU (86.1, 

95% CI: 49.7–

149.2) than 

ICDSC (36.9, 

95% CI: 22.9-

59.3).   

 

Limitations: Study 

design; no power 

analysis.  

Citation:  

Chanques, G., Ely, E. W., Garnier, O., Perrigault, F., Eloi, A., Carr, J., Rowan, C. M., Prades, A., de Jong, A., Moritz-Gasser, S., 

Molinari, N., & Jaber, S. (2018). The 2014 updated version of the Confusion Assessment Method for the Intensive Care 

Unit compared to the 5th version of the Diagnostic and Statistical Manual of Mental Disorders and other current methods 

used by intensivists. Annals of intensive care, 8(1), 33. https://doi.org/10.1186/s13613-018-0377-7 

Level VI 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

“The primary 

objective of this 

study was to 

measure the 

validity of the 

2014 updated 

version of the 

Prospective, 

single 

center, 

descriptive 

study 

Sampling Technique:  

Convenience sampling of 

patients on a 16-bed 

medical-surgical ICU at 

a French academic 

hospital from November 

2015 to April 2016.  

Intervention: The 

CAM-ICU and 

ICDSC were 

performed on 

every patient. 

 

Dependent Variable: Primary 

outcomes were sensitivity, 

specificity, and positive 

and negative predictive 

values of the CAM-ICU.  

Statistical Results: 

Psychometric 

properties were 

determined by 

standard 

definitions. 

Interrater 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5833335/
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CAM-ICU to 

diagnose 

delirium 

according to the 

most updated 

neuro-

psychological 

reference 

standard, i.e., the 

DSM-5 

method.” 

 

 

Eligible Participants: 

Consecutive, adult 

patients with a 

Richmond Agitation 

Sedation Scale (RASS) 

greater than or equal to –

3, without preexisting 

cognitive disorders, 

psychosis or cerebral 

injury.  

Excluded: Patients with 

Glasgow coma scale 

(GCS) less than 9, 

Richmond Agitation-

Sedation Scale (RASS) 

score of less than –3, and 

preexisting severe 

dementia, psychosis or 

progressive neurologic 

disease.  

Accepted Participants: 108 

Power analysis: The sample 

size was adequate 

according to the power 

analysis. 95 patients 

were needed to achieve 

sensitivity of 85% and 

specificity of 75% with 

precision set at 10% and 

delirium presence set at 

50%.  

Group Homogeneity: The 

demographics and 

diagnoses of the study 

population were 

comparable to the 

average medical-surgical 

ICU patient population.  

Intervention fidelity: 

Each patient was 

screened once by 

a 

neuropsychologist 

and two research 

team members, 

all within one 

hour. The first 

research member 

performed the 

CAM-ICU and 

ICDSC, and the 

second research 

member 

performed an 

independent 

assessment of the 

CAM-ICU for 

comparison. The 

DSM reference 

screen was 

performed either 

before or after the 

index screen. All 

assessors were 

blind to the other 

raters’ screening 

results. 

Immediately after 

performing the 

delirium screen, 

the research team 

asked the bedside 

staff for their 

personal feelings 

on the presence of 

delirium in that 

patient. 

Secondary outcomes were (1) 

interrater reliability for the 

CAM-ICU and (2) 

diagnostic comparison of 

the CAM-ICU to the 

ICDSC and to the general 

impression of physicians, 

residents, and nurses.  

Measure: Delirium was 

diagnosed  by one of two 

psychiatric experts using 

the DSM V reference 

standard.  

 

 

reliability (IRR) 

was examined 

using Cohen’s 

kappa coefficient 

and compared 

using Z-test with p 

= <0.05.  

 

CAM-ICU had a 

sensitivity of 83% 

(95% CI: 71%–

94%), specificity 

of 100% (95% 

CI:100%–100%), 

and positive 

predictive value 

(PPV) of 100% 

(95% CI: 100%-

100%)  

 

ICDSC had a 

sensitivity of 83% 

(95% CI: 71%–

94%), specificity 

of 87% (95% CI: 

78%–95%), and 

PPV of 79% (95% 

CI: 67%–91%), 

respectively. 

 

Kappa coefficient for 

CAM-ICU IRR 

was strong at a 

value 0.87 (SD +/- 

0.06).  

 

CAM-ICU had 

significantly 

higher agreement 

(p < 0.05) to the 
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reference standard 

than physicians’, 

residents’, and 

nurses’ diagnoses 

(κ= 0.65± 0.09; 

0.63± 0.09; 0.61± 

0.09, 

respectively).  

 

Limitations: Study 

design. 

Citation:  

Chen, T. J., Chung, Y. W., Chang, H. R., Chen, P. Y., Wu, C. R., Hsieh, S. H., & Chiu, H. Y. (2021). Diagnostic accuracy of the 

CAM-ICU and ICDSC in detecting intensive care unit delirium: A bivariate meta-analysis. International journal of nursing 

studies, 113, 103782. https://doi.org/10.1016/j.ijnurstu.2020.103782 

Level V 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

“To synthesize the 

current evidence 

and compare the 

diagnostic 

accuracy of the 

CAM-ICU and 

ICDSC in the 

detection of 

delirium in 

adults in ICUs.”  

 

Systematic 

review 

and meta-

analysis of 

descriptive 

studies.  

Search Strategy: Pubmed, 

Embase, CINAHL, 

ProQuest Dissertations 

and Theses A&I 

databases searched for 

articles with keyword 

combinations: “ICU OR 

critical” AND 

“sensitivity OR 

specificity OR valid*” 

AND “CAM-ICU or 

confusion assessment 

method for the intensive 

care unit” AND “ICDSC 

OR “Intensive Care 

Delirium Screening 

Checklist.”  Date range: 

database creation-April 

2019. 698 studies 

initially screened based 

on inclusion and 

exclusion criteria. Two 

reviewers independently 

Intervention: Either 

the CAM-ICU or 

the ICDSC.  

Protocol: Not 

applicable to SR 

critique 

 

Dependent Variable: 

Researchers selected 

articles with a primary 

outcome of calculated 

sensitivity and specificity 

of the CAM-ICU and 

ICDSC.  

Measure: DSM or ICD 

reference standard for 

diagnosing delirium.  

 

 

 

Level of 

Measurement: 

Bivariate 

diagnostic 

statistical analysis 

with a random-

effects model was 

conducted to 

formulate pooled 

sensitivity and 

specificity.  

Outcome Data 

Retrieval: 

Researchers 

pooled data from 

all selected 

articles 

Analysis:  

CAM-ICU had a 

pooled sensitivity 

of 84%  (95% CI: 

77%–88%) and 

pooled specificity 

https://pubmed.ncbi.nlm.nih.gov/33120134/


DELIRIUM SCREENING IN TIMC AND SIMC UNITS 
 

26 

identified articles, 

abstracted data, and 

evaluated study 

inclusion. Disagreements 

resolved by third 

reviewer. All reasons for 

inclusion and exclusion 

were documented. 

Eligible Studies: Full text 

studies evaluating the 

sensitivity and 

specificity of the CAM-

ICU or ICDSC measured 

against reference 

standards (any edition of 

DSM or International 

Classification of 

Diseases [ICD]) in adult 

patients admitted to an 

ICU. Excluded:(1) 

studies published in 

conference notes or 

textbooks without full 

text (2) irrelevant studies 

to the systematic review 

(3) lack of scale 

measurement against a 

reference standard. 

Included: 29 descriptive 

studies on the CAM-ICU 

and 12 descriptive 

studies on the ICDSC 

were included with 4,002 

participants in the CAM-

ICU group and 1,326 

participants in the 

ICDSC group. All 

studies were conducted 

in either a medical, 

surgical, or mixed ICU. 

of 95% (95% CI: 

91%–97%).  

 

The ICDSC had a 

pooled sensitivity 

of 83% (95% CI: 

74%–90%)  and a 

pooled specificity 

of 87% (95% CI: 

78%–93%).  

 

The CAM-ICU had 

greater pooled 

specificity than 

the ICDSC (95% 

vs. 87%, p = 0.04) 

SR Bias Risk: Based 

on Quality 

Assessment of 

Diagnostic 

Accuracy Studies-

2 (QUADAS-2) 

criteria, bias risk 

was found to be 

unclear in at least 

one-third of 

studies in which it 

was unknown 

whether raters 

were blind to the 

index or reference 

standard results. 

Funnel plots used 

to evaluate 

publication bias 

did not reveal 

partiality.  

 

Limitations: 

Substantial 
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Using the I2 value, 

substantial between-

study heterogeneity was 

found. Evaluated 

heterogeneity revealed 

differences in hypoactive 

delirium detection, 

delirium reported in 

medical ICUs versus 

non-medical ICUs, and 

inclusion of patients 

using mechanical 

ventilation. 

PRISMA: Two PRISMA 

diagrams were included- 

one for each scale. Both 

diagrams detail decision 

making criteria for 

retaining or omitting 

studies from the 

systematic review (SR). 

Power analysis: Not 

applicable to SR critique. 

 

between-study 

heterogeneity; risk 

of bias 

Citation: 

Neto, A. S., Nassar, A. P., Jr, Cardoso, S. O., Manetta, J. A., Pereira, V. G., Espósito, D. C., Damasceno, M. C., & Slooter, A. J. 

(2012). Delirium screening in critically ill patients: a systematic review and meta-analysis. Critical care medicine, 40(6), 1946–

1951. https://doi.org/10.1097/CCM.0b013e31824e16c9 

Level V 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

“Our aim was to 

systematically 

review the 

accuracy of 

delirium 

screening 

instruments in 

critically ill 

patients.” 

Systematic 

review 

and meta-

analysis of 

descriptive 

studies.  

Search Strategy: Medline 

and Embase databases 

searched for articles with the 

following keywords: 

“delirium OR confusion” 

AND “intensive care OR 

critical care OR critically 

ill” AND “diagnosis.” 

Date range: database 

Intervention: The 

CAM-ICU was 

used in 12 

studies; the 

ICDSC was used 

in 5 studies; and 

one study 

included the 

Nursing Delirium 

Dependent Variable: 

Researchers selected 

articles with a primary 

outcome of calculated 

sensitivity, specificity, 

positive likelihood ratios, 

and negative likelihood 

ratios of delirium screening 

instruments.  

Level of 

Measurement: 

Meta-analysis was 

conducted using 

the Mantel-

Haenszel fixed 

effect method to 

formulate pooled 

sensitivities, 

https://pubmed.ncbi.nlm.nih.gov/22610196/
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creation - April 2011 

was used. 1,396 studies 

initially identified and 

screened based on 

inclusion and exclusion 

criteria. Two reviewers 

independently abstracted 

data, and data was 

reviewed and compared 

by a third reviewer. Any 

disagreements were 

resolved by a consensus 

panel among the 

reviewers. All reasons 

for inclusion and 

exclusion were 

documented. 

Eligible Studies: Studies 

using measurement 

against the DSM 

reference standard and 

conducted in an ICU, 

surgical ward, or 

emergency department 

were included.  

Excluded:(1) the data was 

not extractable (2) 

pediatric patients were 

included (3) lack of scale 

measurement against 

reference standard. 

Included:16 descriptive 

studies including 1,523 

patients and 5 screening 

tools were included in 

the systematic review, 

and 15 studies were 

included in the meta-

analysis. Twelve studies 

(1180 total participants) 

Screening Scale 

(Nu-DESC), 

Delirium 

Detection Score 

(DDS), and 

Neelon and 

Champagne 

Confusion Scale 

(Neecham).  

Protocol: Not 

applicable to SR 

critique 

 

Measure: DSM reference 

standard for diagnosing 

delirium, assessed by a 

delirium expert 

(geriatrician, psychiatrist, 

or neurologist).  

 

 

 

specificities, and 

summary receiver 

operating 

characteristic 

(ROC) plots.  

Outcome Data 

Retrieval: The 

meta-analysis 

included data from 

only the CAM-

ICU and ICDSC 

studies, since the 

other tools were 

only described in 

one study. 

Analysis:  

CAM-ICU had a 

sensitivity of 

75.5% (95% CI: 

71.3%–79.4%) 

and a specificity 

of 95.8% (95% 

CI: 94%–97.1%).  

 

ICDSC had a 

sensitivity of 

80.1% (95% CI: 

73.3%–85.8%) 

and a specificity 

of 74.6% (95% 

CI: 69.1%–

79.5%).  

 

DOR was higher for 

CAM-ICU (60.6, 

95% CI: 39.4-

93.2) than ICDSC 

(20.7, 95% CI: 

11.2-38.2).   
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evaluated the CAM-

ICU) and 5 studies (457 

total participants) 

evaluated the ICDSC. 

Heterogeneity between 

the studies was evaluated 

using a Cochran chi 

square statistic, and 

significant heterogeneity 

was found among the 

CAM-ICU studies for 

sensitivity.  

PRISMA: A PRISMA 

diagram is included and 

details decision making 

criteria for retaining or 

omitting studies from the 

SR. 

Power analysis: Not 

applicable to SR critique 

The area under the 

ROC was 

significantly 

higher for CAM-

ICU versus the 

ICDSC (0.946 +/- 

0.00 vs 0.889 +/- 

0.02, p= 0.044).  

 

SR Bias Risk: Based 

on QUADAS 

criteria, bias risk 

was found to be 

unclear in one-half 

of studies. In 6 

studies, it was 

unknown whether 

raters were blind 

to the index or 

reference standard 

results before 

completing the 

screen. In 4 

studies, timing of 

the reference and 

index tests were 

unknown. 

Publication bias 

using funnel plots 

was not assessed 

due to insufficient 

studies.  

 

Limitations: 

Substantial 

between-study 

heterogeneity; risk 

of bias 
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Citation: 

Shi, Q., Warren, L., Saposnik, G., & Macdermid, J. C. (2013). Confusion assessment method: a systematic review and meta-analysis 

of diagnostic accuracy. Neuropsychiatric disease and treatment, 9, 1359–1370. https://doi.org/10.2147/NDT.S49520 

Level V 

Purpose/ 

Hypothesis 

Design Sample Intervention Outcomes Results 

“To evaluate the 

diagnostic 

accuracy of two 

delirium 

screening tools, 

the Confusion 

Assessment 

Method (CAM) 

and the 

Confusion 

Assessment 

Method for the 

Intensive Care 

Unit (CAM-

ICU).” 

 

 

Systematic 

review 

and meta-

analysis of 

descriptive 

studies.  

Search Strategy: 

MEDLINE, EMBASE, 

and PsychInfo databases 

searched by two 

reviewers 

for articles with keywords: 

“delirium” “sensitivity” 

“specificity” “diagnosis” 

and “probability.” 1,504 

studies initially 

identified and screened 

based on inclusion and 

exclusion criteria. Two 

reviewers independently 

identified articles, 

abstracted data, and 

evaluated study 

inclusion. Any 

disagreements were 

resolved by a third 

reviewer.  

Eligible Studies: Studies 

evaluating the CAM-

ICU or CAM with the 

following criteria: (1) 

observational, cross-

sectional or case series 

study (2) measured 

against DSM reference 

standards (3) reported 

diagnostic accuracy 

statistics (4) written in 

English.  

Intervention: Either 

the CAM-ICU or 

the CAM.  

 

Protocol: Not 

applicable to SR 

critique 

 

Dependent Variable: 

Researchers selected 

articles with a primary 

outcome of calculated 

sensitivity, specificity, and 

negative and positive 

likelihood ratios of the 

CAM-ICU and CAM.  

 

Measure: DSM reference 

standard for diagnosing 

delirium.  

 

 

 

Level of 

Measurement: 

Pooled sensitivity 

and specificity 

were calculated 

using bivariate 

analysis and 

compared with 

Moses-Littenberg 

method.  

Outcome Data 

Retrieval: 

Researchers 

pooled data from 

all selected 

articles. 

Analysis:  

CAM-ICU had a 

pooled sensitivity 

of 81% (95% CI: 

57%–93%) and a 

pooled specificity 

of 98% (95% CI: 

86%–100%).  

 

CAM had a pooled 

sensitivity of 82% 

(95% CI: 69%–

91%) and a pooled 

specificity of 99% 

(95% CI: 87%- 

100%).  

 

https://pubmed.ncbi.nlm.nih.gov/24092976/
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Excluded:(1) studies without 

diagnostic accuracy data 

(2) reference test other 

than DSM (3) unclear 

definition of delirium. 

Included: 22 descriptive 

studies were included. 9 

studies examined the 

CAM with a total of 

1,033 participants. 13 

studies examined the 

CAM-ICU with a total of 

1,409 participants. 

Patient population was 

heterogenous and 

included ICU, non-ICU, 

and postoperative 

patients. Funnel plots 

showed heterogeneity 

regarding sensitivity in 6 

of the studies. 3 studies 

had high specificity but 

low sensitivity, and 3 

studies reported 

moderate to high 

sensitivity and 

specificity.  

PRISMA: PRISMA diagram 

was included and details 

decision making criteria 

for retaining or omitting 

studies from the SR. 

Power analysis: Not 

applicable to SR critique 

SR Bias Risk: Based 

on QUADAS-2 

criteria, bias risk 

was found to be 

low in regard to 

reference test, but 

high in one-

quarter of studies 

in which it was 

unknown whether 

raters were blind 

to the index or 

reference standard 

results. 20% of 

studies were 

scored as unclear 

or high bias due to 

length of time 

greater than 3 

hours between 

index and 

reference 

assessments. No 

description of 

publication bias 

was provided.  

 

Limitations: 

Substantial 

between-study 

heterogeneity; risk 

of bias.  
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Table A2 

Synthesis Table 

Evidence Based Practice Question (PICO):  In adult patients admitted to the Surgical Intermediate Care (SIMC) unit, how does use of a delirium screening 

tool compared to no delirium screening tool improve delirium detection?  

Level of 

Evidence 

# of 

Studies 
Summary of Findings Overall Quality 

V 

 

3 

 

Chen et al. (2021) and Neto et al. (2012) conducted strong 

systematic reviews and meta-analyses that found that the 

CAM-ICU and Intensive Care Delirium Screening Checklist 

(ICDSC) are valid tools for detecting delirium in critically ill 

patients. Chen et al. (2021) analyzed twenty-nine descriptive 

studies spanning eighteen years, and Neto et al., (2012) 

analyzed fifteen descriptive studies spanning ten years. In both 

studies, it was determined that the CAM-ICU is a more specific 

tool than the ICDSC. Chen et al. (2021) found that the CAM-

ICU has higher sensitivity in medical ICUs and higher 

sensitivity and specificity in mechanically ventilated patients.  

 

 

 

Shi et al. (2013) conducted a strong systematic review and 

meta-analysis of twenty-two descriptive studies that found the 

CAM-ICU and CAM to be valid screening tools in critical 

care, geriatric, and postoperative patient populations.   

A,  These studies included well-defined and reproducible search 

strategies. The researchers identified previous well-known studies and 

performed an updated search to find new descriptive studies. Chen et al. 

(2021) included thirteen studies that were published over ten years prior 

to the review. Neto et al., (2012) analyzed two studies that were 

published over ten years prior to the review. In both meta-analyses, 

inclusion criteria requiring the DSM reference standard for diagnosing 

delirium increased internal validity. Inclusion of both mechanically and 

non-mechanically ventilated participants strengthened external validity. 

Limitations include substantial between-study heterogeneity and a 

potential for bias, potentially decreasing internal validity and over-

estimating sensitivity and specificity in certain populations. The results 

and recommendations were direct and consistent.  

 

 

B, This studied provided a well-defined and reproducible search 

strategy. Three of the studies included were published over ten years 

prior to the review. There was a significant amount of heterogeneity in 

patient population and reported sensitivity in the studies, which limits 

internal validity and may over-estimating sensitivity and specificity in 

certain populations. A common reference standard strengthened the 

systematic review. Inclusion of many participants from various 

geographical areas strengthened external validity. The results and 

recommendations were direct and moderately consistent. 
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VI 2 

Barman et al. (2018) and Chanques et al. (2018) found that the 

CAM-ICU is a valid and reliable tool for detecting delirium in 

critical care patients. Chanques et al. (2018) found that 

physicians, residents, and nurses can detect delirium more 

accurately when using the CAM-ICU than without using a tool.   
Chanques et al. (2018) also found CAM-ICU inter-rater 

reliability was strong at a Kappa coefficient value of 0.87. 

Barman et al. (2018) found that the CAM-ICU is a non-inferior 

delirium screening tool compared to the ICDSC. Both studies 

were limited by study design. Barman et al. (2018) had a four-

hour window between nurse and expert screen, potentially 

decreasing internal validity.  

B,  These prospective, single center, descriptive studies had a 

moderately strong design with partial blinding. The standardized 

intervention measurement increases internal validity but weakens 

generalizability. A single delirium assessment ignores the fluctuating 

nature of delirium possibly weakening internal validity. Chanques et al. 

(2018) studied screening across multiple providers to determine inter-

rater reliability . The results were reasonably consistent and consistent 

recommendations were made based on a comprehensive literature 

review. 

Note: Rating Scale for Quality of Evidence based on Newhouse, R. (2006). Examining the source for evidence based nursing practice. JONA.Volume 36, 

Number 7/8, pp 337-340 
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Table A3 

Levels of Evidence 

Level I Systematic review/meta-analysis of randomized controlled trials 

Level II Single randomized controlled trial 

Level III Quasi-experimental/Controlled trial without randomization  

Level IV Cohort or case-control studies 

Level V Systematic review/meta-synthesis of qualitative or descriptive studies 

Level VI Single qualitative or descriptive studies 

Level VII Expert opinion  

  

Note: Levels of evidence hierarchy from Melnyk, B. M., Fineout-Overholt, E. (2019). Evidenced-based practice in nursing & 

healthcare: A guide to best practice (4th ed). Philadelphia, PA: Wolters Kluwer Health. 
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Appendix B 

Figure B1 

Confusion Assessment Method for the intensive care unit (CAM-ICU) Flowsheet 

 

Note: Copyright © 2002, E. Wesley Ely, MD, MPH and Vanderbilt University, all rights 

reserved. Educational tools approved for unrestricted training use without written approval.  
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Appendix C 

Table C1 

De-identified staff education tracking tool 

CODE KEY : Staff Education Sign-In Sheet 

Name of the learning activity:  Name of the learning activity: ___________________________________ 

Facilitator Code :  

F001: _________________ 

 

Name of Facilitator:  ___________________________________________ 

 

Nurse 
code  

Date 
Education 
Completed 

CUT 
LINE 

Date  Printed name of RN Signature of RN 

N001    1.   

N002     2.   

N003    3.   

N004    4.   

N005    5.   

N006    6.   

N007    7.   

N008    8.   

N009    9.   

N010    10.   

N011    11.   

N012    12.   

N013    13.   

N014    14.   

N015    15.   

N016    16.   

N017    17.   

N018    18.   

N019    19.   

N020    20.   
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N021    21.   

N022    22.   

N023    23.   

 

CODE KEY: Staff Educational Sign-In Sheet 

Name of the learning activity:   Name of the learning activity: Code Key Form  

Facilitator Code  
F001: _________________ 

      Name of Facilitator:  _______________________________ 

 

Nurse code  Date 
Education 
Completed 

CUT 
LINE 

Date  Printed name of RN Signature of RN 

N024    24.   

N025    25.   

N026    26.   

N027     27.   

N028    28.   

N029    29.   

N030    30.   

N031    31.   

N032    32.   

N033    33.   

N034    34.   

N035    35.   

N036    36.   

N037    37.   

N038    38.   

N039    39.   

N040    40.   

N041    41.   

N042    42.   
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N043    43.   

N044    44.   

N045    45.   

N046    46.   

 

CODE KEY: Staff Educational Sign-In Sheet 

Name of the learning activity:   Name of the learning activity: Code Key Form  

Facilitator Code  
F001: _________________ 

      Name of Facilitator:  _______________________________ 

 

Nurse code  Date 
Education 
Completed 

CUT 
LINE 

Date  Printed name of RN Signature of RN 

N047    47.   

N048    48.   

N049    49.   

N050    50.   

N051    51.   

N052     52.   

N053    53.   
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Appendix D 

Table D1 

TIMC Implementation Audit Sheet 
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Table D2 

SIMC Implementation Audit Sheet 
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Appendix E 

Table E1  

TIMC Data Management Sheet  
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Table E2 

SIMC Data Management Sheet 
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Appendix F 

Table F1 

TIMC Code Key Sheet  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TIMC Code Key Sheet Page 1 of 10  

Case Code Patient Name  Medical Record Number 

1-001   

1-002   

1-003   

1-004   

1-005   

1-006   

1-007   

1-008   

1-009   

1-010   

1-011   

1-012   

1-013   

1-014   

1-015   

1-016   

1-017   

1-018   

1-019   

1-020   

1-021   

1-022   

1-023   

1-024   

1-025   

1-026   

1-027   

1-028   

1-029   

1-030   

1-031   

1-032   

1-033   

1-034   

1-035   
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Table F2 

SIMC Code Key Sheet 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SIMC Code Key Sheet Page 1 of 10  

Case Code Patient Name  Medical Record Number 

1-001   

1-002   

1-003   

1-004   

1-005   

1-006   

1-007   

1-008   

1-009   

1-010   

1-011   

1-012   

1-013   

1-014   

1-015   

1-016   

1-017   

1-018   

1-019   

1-020   

1-021   

1-022   

1-023   

1-024   

1-025   

1-026   

1-027   

1-028   

1-029   

1-030   

1-031   

1-032   

1-033   

1-034   

1-035   
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Appendix G  

Figure G1 

Online PowerPoint Module Slides One through Nine 

 

Note: Information on steps to complete the CAM-ICU instrument was obtained from training 

manual on Critical Illness, Brain Dysfunction and Survivorship (CIBS) Center website. CIBS 

center resources are approved for unrestricted education without written approval. 
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Figure G2 

Online PowerPoint Module Slides Ten through Eighteen 

 

Note: Information on steps to complete the CAM-ICU instrument was obtained from training 

manual on Critical Illness, Brain Dysfunction and Survivorship (CIBS) Center website. CIBS 

center resources are approved for unrestricted education without written approval. 
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Figure G3 

Online PowerPoint Module Slides Nineteen through Twenty-two 

 

Note: Information on steps to complete the CAM-ICU instrument was obtained from training manual on 

Critical Illness, Brain Dysfunction and Survivorship (CIBS) Center website. CIBS center resources are 

approved for unrestricted education without written approval.  
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Figure G4 

Delirium screening tip sheet  

 

Note: Tip sheet was created as a visual reminder of crucial components of the CAM-ICU instruction.  
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Figure G5 

Virtual Demonstration Session Offerings  

 

Note: Zoom meeting link intentionally excluded from figure above. Virtual sessions were offered at 2 

and 8 PM to accommodate day and night shift schedules.   
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Appendix H 

Table H1 

TIMC Patient Transfer Data Audit and Management Sheet 

 

Time Period 1 (Pre-implementation) 

Week # (MM/DD/YYYY – MM/DD/YYYY) # of Transfers to Higher Level of Care 

(code :continuous level) 

Week 1 (06/07/2021 – 06/13/2021)  

Week 2 (06/14/2021 – 06/20/2021)  

Week 3 (06/21/2021 – 06/27/2021)  

Week 4 (06/28/2021 – 07/04/2021)  

Week 5 (07/05/2021 – 07/11/2021)  

Week 6 (07/12/2021 – 07/18/2021)  

Week 7 (07/19/2021 – 07/25/2021)  

Week 8 (07/26/2021 – 08/01/2021)  

Week 9 (08/02/2021 – 08/08/2021)  

Week 10 (08/09/2021 – 08/15/2021)  

Week 11(08/16/2021 – 08/22/2021)  

Week 12 (08/23/2021 – 08/29/2021)  

 

Time Period 2 (During Implementation) 

Week # (MM/DD/YYYY – MM/DD/YYYY) # of Transfers to Higher Level of Care 

(code: continuous level) 

Week 1 (08/30/2021 – 09/05/2021)  

Week 2 (09/06/2021 – 09/12/2021)  

Week 3 (09/13/2021 – 09/19/2021)  

Week 4 (09/20/2021 – 09/26/2021)  

Week 5 (09/27/2021 – 10/03/2021)  

Week 6 (10/04/2021 – 10/10/2021)  

Week 7 (10/11/2021 – 10/17/2021)  

Week 8 (10/18/2021 – 10/24/2021)  

Week 9 (10/25/2021 – 10/31/2021)  

Week 10 (11/01/2021 – 11/07/2021)  

Week 11(11/08/2021 – 11/14/2021)  

Week 12 (11/15/2021 – 11/21/2021)  

Week 13 (11/22/2021 – 11/28/2021)  

Week 14 (11/29/2021 – 12/05/2021)  

Week 15 (12/06/2021 – 12/12/2021)  
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Table H2 

SIMC Patient Transfer Data Audit and Management Sheet 

Time Period 1 (Pre-implementation) 

Week # (MM/DD/YYYY – MM/DD/YYYY) # of Transfers to Higher Level of Care 

(code: continuous level) 

Week 1 (06/07/2021 – 06/13/2021)  

Week 2 (06/14/2021 – 06/20/2021)  

Week 3 (06/21/2021 – 06/27/2021)  

Week 4 (06/28/2021 – 07/04/2021)  

Week 5 (07/05/2021 – 07/11/2021)  

Week 6 (07/12/2021 – 07/18/2021)  

Week 7 (07/19/2021 – 07/25/2021)  

Week 8 (07/26/2021 – 08/01/2021)  

Week 9 (08/02/2021 – 08/08/2021)  

Week 10 (08/09/2021 – 08/15/2021)  

Week 11(08/16/2021 – 08/22/2021)  

Week 12 (08/23/2021 – 08/29/2021)  

 

 

Time Period 2 (During Implementation) 

Week # (MM/DD/YYYY – MM/DD/YYYY) # of Transfers to Higher Level of Care 

(code: continuous level) 

Week 1 (08/30/2021 – 09/05/2021)  

Week 2 (09/06/2021 – 09/12/2021)  

Week 3 (09/13/2021 – 09/19/2021)  

Week 4 (09/20/2021 – 09/26/2021)  

Week 5 (09/27/2021 – 10/03/2021)  

Week 6 (10/04/2021 – 10/10/2021)  

Week 7 (10/11/2021 – 10/17/2021)  

Week 8 (10/18/2021 – 10/24/2021)  

Week 9 (10/25/2021 – 10/31/2021)  

Week 10 (11/01/2021 – 11/07/2021)  

Week 11(11/08/2021 – 11/14/2021)  

Week 12 (11/15/2021 – 11/21/2021)  

Week 13 (11/22/2021 – 11/28/2021)  

Week 14 (11/29/2021 – 12/05/2021)  

Week 15 (12/06/2021 – 12/12/2021)  
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Appendix I 

Figure I1 

Run chart representing percent of adherence to delirium screening in the SIMC by week 

 

 

Note: Run chart representing percent of adherence to delirium screening in the SIMC by week from 3-

September-2021 to 10-December-2021. Y-axis= percent of CAM-ICU adherence; x-axis= weeks.  
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Figure I2 

Run chart representing percent of adherence to delirium screening in the TIMC by week 

 

Note: Run chart representing percent of adherence to delirium screening in the TIMC by week from 3-

September-2021 to 10-December-2021. Y-axis= percent of CAM-ICU adherence; x-axis= weeks.  
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Figure I3 

Run chart of overall incidence of delirium in the SIMC by week 

 

Note: Run chart representing the overall incidence of delirium in the SIMC by week from August, 30 

2021 to December 10, 2021. Y-axis= percent of patient with delirium; x-axis= weeks. As of December 

10, 2021, 10% (11/110) patients screened positive for delirium.  
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Figure I4 

Run chart of overall incidence of delirium in the TIMC by week 

 

Note: Run chart representing the overall incidence of delirium in the SIMC by week from August, 30 

2021 to December 10, 2021. Y-axis= percent of patient with delirium; x-axis= weeks. As of December 

10, 2021, 12.8% (13/101) patients screened positive for delirium.  
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Figure I5 

Run chart of number of falls in the SIMC by month 

 

Note: Run chart representing the number of patient falls in the SIMC by month from July, 30 2021 to 

December 31, 2021. Y-axis= number of patient falls; x-axis= months.  
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Figure I6 

Run chart of number of falls in the TIMC by month 

 

Note: Run chart representing the number of patient falls in the TIMC by month from July, 30 2021 to 

December 31, 2021. Y-axis= number of patient falls; x-axis= months.  
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Figure I7 

Run chart of number of patient transfers to higher level of care in the SIMC by month 

 

Note: Run chart representing the number of patient transfers to higher level of care in the SIMC by 

month from July, 30 2021 to December 31, 2021. Y-axis= number of patient falls; x-axis= months.  
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Figure I8 

Run chart of number of patient transfers to higher level of care in the TIMC by month 

 

Note: Run chart representing the number of patient transfers to higher level of care in the TIMC by 

month from July, 30 2021 to December 31, 2021. Y-axis= number of patient falls; x-axis= months.  

 


