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Abstract

Background: Delirium is an acute brain dysfunction associated with an increased risk of 

mortality and future dementia.

Objectives: To describe the prevalence of clinically documented delirium in the United States on 

World Delirium Awareness Day 2023.

Methods: This is a sub-analysis of a prospective, cross-sectional, online, international survey. All 

health care settings were eligible, with the exception of operating rooms and outpatient clinics. 

Health care clinicians, administrators, and researchers completed the survey. The primary outcome 
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was the prevalence of clinically documented delirium at 8:00 a.m. and 8:00 p.m. on March 15, 

2023. Secondary outcomes were related to health care delivery. Descriptive statistics are reported. 

Differences between unit types (non-intensive care unit vs intensive care unit) were examined for 

all outcomes.

Results: Ninety-one hospital units reported on 1318/1213 patients. The prevalence of clinically 

documented delirium was 16.4% (n = 216/1318) at 8:00 a.m. and 17.9% (n = 217/1213) 

at 8:00 p.m. (P = 0.316) and significantly differed between age groups, reported discipline, 

unit, and hospital types. Significant differences were identified between non-intensive care unit 

and intensive care unit settings in the use of deliriumrelated protocols, nonpharmacologic and 

pharmacologic management, educational processes, and barriers to evidence-based delirium care.

Conclusions: To our knowledge, this is the first epidemiologic survey of clinically documented 

delirium across two time points in the United States. Delirium remains a significant burden and 

challenge for health care systems.

The high percentage of units using delirium management protocols suggests administrator and 

clinician awareness of evidence-based strategies for its detection and mitigation. We provide 

recommendations for future studies and quality improvement projects to improve clinical 

recognition and management of delirium.

Keywords

delirium; prevalence; survey; clinical practice; health care system

INTRODUCTION

Delirium is an acute physiological disruption of brain networks that manifests clinically as 

disorders of attention and cognition.1,2 These disorders fluctuate in severity, making accurate 

determinations of prevalence difficult within acutely hospitalized populations. Prevalence 

has been reported to range from 10–80% depending on the care setting and patient care 

population.3–5

Although delirium is often temporary and transient,6 it has negative short-term and long-

term consequences. Delirium can compromise patient safety by increasing the risk of falls, 

aspiration events, and the use of physical and chemical restraints.7–9 Delirium is also 

associated with patient and caregiver distress, longer length of hospital stay, loss of function, 

decline in cognitive function, including incident dementia, and greater mortality.5,10–13 

Altogether, delirium is estimated to cost over $164 billion annually in U.S. health care 

expenditures.14 Despite these adverse outcomes, delirium is frequently missed in clinical 

care, in part because there is limited use of validated delirium screening tools.15–18 

Furthermore, there has been, and continues to be, inconsistent adoption of best practices 

to prevent and manage delirium.15,17,19–21

Extensive education and practice change initiatives addressing these limitations have been 

undertaken in hospital settings, ranging across unit types and patient care populations.22–28 

If clinical practice adopts routine use of validated tools to detect and document delirium, its 

prevalence across clinical settings can be better estimated. This will enable the allocation of 
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resources to those clinical settings most in need and facilitate targeted delirium prevention 

and treatment efforts. However, neither the impact of these initiatives to increase the 

detection and documentation of delirium nor the routine use of evidence-based tools and 

interventions to mitigate delirium are well documented.

To address these gaps in knowledge, an international group of delirium investigators, 

representing 44 countries, deployed an international one-day prevalence study on World 

Delirium Awareness Day (WDAD), March 15th, 2023. In our present study, we conducted a 

subanalysis of the data collected in the United States on WDAD. The primary objective 

was to report the prevalence of clinically documented delirium across institutions and 

settings. The secondary objective was to summarize: (i) the delirium-related protocols; (ii) 

delirium-related education and clinical processes; (iii) nonpharmacologic and pharmacologic 

management; and (iv) barriers to delirium care. To our knowledge, this is the largest study to 

report on the clinically documented prevalence of delirium in the United States.

METHODS

Site Characteristics

The present study is a subanalysis of a prospective, international prevalence survey 

conducted on WDAD on March 15th, 2023. Our present analysis for the United States 

comprises reports from 91 hospital units from all regions of the country. We did not collect 

patient identifiers or protected health information for the WDAD survey. Each participating 

site obtained institutional review board approval based on institutional policy.

Site Participation

The web-based survey was distributed to study co-investigators at each participating health 

care system through email on March 14th, 2023. All unit types (intensive care unit 

[ICU], intermediate care unit, general care) were eligible for study inclusion, and units 

were selected for inclusion by the study co-investigators based on their access to data 

(access to electronic health record or via unit leaders). The STrengthening the Reporting of 

OBservational studies in Epidemiology (STROBE) reporting guidelines were followed.

Survey Development

The web-based survey was iteratively developed, revised, and pretested with an 

international, interprofessional team of clinicians and researchers. The ease of survey 

completion was prioritized over the granularity of data.

The final survey instrument consisted of 14 sections related to the demographics of unit 

and hospital system (unit type, patient age group, hospital type, discipline working on unit, 

variable definitions displayed in eTable 1 of online supplement), clinical use of delirium 

detection tools, clinically documented prevalence of delirium, delirium-related protocols, 

education and processes, delirium management (nonpharmacologic and pharmacologic), and 

barriers to the use of delirium-related tools and interventions. The final survey is on the 

study website (wdad-study.center).
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Data Collection

All data were collected on WDAD, March 15th, 2023, at two timepoints 8:00 a.m. (± 4 

hours) and 8:00 p.m. (± 4 hours). Only aggregate unit-level data were collected; therefore, 

patients assessed at 8:00 a.m. may or may not have been included in the 8:00 p.m. sample, 

depending on their length of stay.

Outcomes

The primary outcome was the prevalence of clinically documented delirium. Survey 

respondents indicated how delirium was assessed on their units, which discipline (e.g., 

medical, surgical, mixed) was responsible for completing delirium assessments, the number 

of patients assessed for delirium, and the number of patients documented as delirium 

positive or negative. We calculated the prevalence by dividing the number of patients who 

screened positive by the total number of patients assessed for delirium.

Secondary outcomes were: (i) the reported use of delirium-related protocols; (ii) 

nonpharmacological and pharmacological management; (iii) delirium-related education and 

processes; and (iv) barriers to delirium care.

During the postsurvey follow-up meetings and subsequent discussions among the U.S. 2023 

WDAD study co-investigators, two additional unexpected secondary outcomes emerged, 

namely, clinical projects spurred by the survey and lessons learned. These are described in 

the results section.

Data Analysis

Respondent, hospital, and unit characteristics of participating units were summarized by 

descriptive statistics. Unit types (non-ICU vs ICU) were compared using Student’s t-tests 

and chi square or Fisher’s exact tests for continuous and categorical variables. The label 

“ICU” represents the survey category of “high acuity/intermediate care/intensive care units.”

We compared delirium prevalence between 8:00 a.m. and 8:00 p.m. for all the hospital units 

and separately for the four characteristics (age group, reported discipline on unit, unit type, 

and hospital type). We also compared delirium prevalence within each time point (8:00 

a.m. and 8:00 p.m.) per previously defined characteristics using similar methods. A P value 

of <0.05 was considered statistically significant. No adjustments were made for multiple 

comparisons due to the exploratory intention of the initial prevalence study. Analyses were 

conducted using STATA Version 16.1 (StataCorp, College Station, TX, USA).

RESULTS

Site Characteristics

A total of 91 surveys were submitted from 9 states (response rate: 100%). These surveys 

reported on 91 unique units and 1318 patients at 8:00 a.m. and 1213 patients at 8:00 p.m. 

The unit type “high acuity, intermediate care unit, or intensive care unit (ICU)” was reported 

in 63.7% of the surveys; community hospitals were reported in 52.8% of the surveys. 
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Further demographic characteristics are described in eTables 2 and 3 and the study flow in 

eFigure 1 (online supplement).

Primary Outcome: Delirium Prevalence

The reported prevalence of delirium was 16.4% in 1318 patients at 8:00 a.m. and 17.9% 

in 1213 patients at 8:00 p.m. No statistically significant difference was reported between 

time points across units (P = 0.316). When examining differences between time points for 

each characteristic (age group, reported discipline on unit, unit type, and hospital type), 

only age group (18–75, >75, mixed) was statistically different at 8:00 a.m. vs 8:00 p.m. 

(mixed age group 8:00 a.m. 6.0% vs 8:00 p.m. 14.1%, P = 0.011). Table 1 displays the full 

results of the primary outcome analysis. Statistically significant differences were identified 

for each characteristic when examining differences within time points. eFigure 2 illustrates 

the difference in delirium prevalence between time points and unit type (non-ICU vs ICU).

In most of the 91 units (72.2%), delirium was assessed twice daily, with nurses being 

primarily responsible for completing this assessment (97.8%) (eTable 4). In non-ICU 

settings, the most frequently used delirium screening tools were the Confusion Assessment 

Method29 and the Nursing Delirium Screening Scale30 (18.7% and 9.9%, respectively), 

contrasting with the ICU category, where the most frequently used delirium screening 

tool was the Confusion Assessment Method-ICU31,32 (52.8%) (eTables 3 and 4 online 

supplement).

SECONDARY OUTCOMES

Delirium-Related Protocols: The top three reported delirium-related, written protocols 

across units used were pain management (95.6%), delirium management (80.2%), and 

mobility and exercise (75.8%), outlined in Table 2. When considered according to unit 

type, differences were revealed: for non-ICU units, the top three protocols were the same 

as in overall findings; in contrast, in the ICU category, the top reported protocols were 

pain management (94.8%), the spontaneous awakening trial (81%), then the spontaneous 

breathing trial (77.6%), and delirium management (77.6%) were tied for third. There 

were significant differences between non-ICU and ICU settings in their reported use of 

nutrition management protocols (non-ICU: 69.7% vs ICU: 48.3%, P = 0.048) and ICU-

specific protocols such as spontaneous awakening trial, spontaneous breathing trial, sedation 

management, and ICU diaries.

Nonpharmacologic Interventions: The top three nonpharmacological interventions across 

units were pain management (95.6%), verbal reorientation (94.5%), and mobilization 

(87.9%), as shown in Table 3. The ICU settings reported greater use than non-ICU settings 

for the use of physical restraints (41.4% vs 12.1%, P = 0.004) and bed rails (15.5% vs 0%, 

P = 0.024). In contrast, non-ICU settings reported greater use of sensory aids for vision, 

hearing, and mobility (75.8% vs. 53.5%, P = 0.035), and a higher proportion promoted 

non-disturbed sleep (63.6% vs 36.2%, P = 0.012), and informing patients about delirium 

(57.6% vs 20.7%, P < 0.001).
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Pharmacologic Interventions: The top three pharmacological interventions were: reduction 

of deliriogenic drugs (46.2%), followed by melatonin use (39.5%), and evaluation of drugs 

by a specialist (38.5%, i.e., consultation by a delirium expert, which could include a 

consultant-liaison psychiatrist, neurologist, geriatrician, pharmacist, nursing, etc.). Reported 

melatonin use was significantly higher in non-ICU setting than in ICU settings (54.6% vs 

31%, P = 0.027), respectively. The reported use of dexmedetomidine and midazolam was 

significantly higher in the ICU setting (non-ICU: 0.0% vs ICU: 48.3%, P < 0.001; non-ICU: 

0.0% vs ICU: 12.1%, P = 0.046).

Survey respondents reported that pharmacological management across units was dependent 

on the specific symptoms of each patient’s delirium (64.8%), reported in handovers (58.2%), 

and a more individualized approach that depended on the patient and side effect profile 

(55.0%). Non-ICU and ICU settings were significantly different in their employment of a 

more general approach to pharmacological management category (non-ICU: 18.2%, vs ICU: 

46.6%, P = 0.007). Further details are provided in Table 4.

Delirium-Related Education and Processes: The top three reported delirium-related 

education and processes across units were educational training about delirium (65.9%), 

delirium mentioned in handovers (52.8%), and communication of delirium screening rate 

on the unit (49.5%; Table 2). The non-ICU setting reported a significantly higher use of 

delirium flyers for staff than did ICU units (non-ICU: 60.6% vs ICU: 31%, P = 0.006) and a 

significantly higher presence of dedicated delirium experts known by staff (non-ICU: 42.4% 

vs ICU: 19%, P = 0.016).

Barriers to Delirium Care: The top barriers to the implementation of delirium care 

and/or use of evidence-based strategies across units were the shortage of personnel/staff 

(64.8%), lack of awareness (56.0%), and lack of time to educate and train staff (51.7%). 

Significant differences between non-ICU and ICU settings included the following: non-ICU 

settings more frequently reported lack of awareness (69.7% vs 48.3%, P = 0.048), missing 

knowledge about delirium (60.6% vs 36.2%, P = 0.025), and lack of appropriate scores for 

assessment of delirium (24.2% vs 8.6%, P = 0.041) compared to the ICU. In contrast, ICU 

settings reported more frequently than non-ICU settings that patients were difficult to assess 

(ICU 50% vs non-ICU 27.3%, P = 0.035), and other problems were more challenging (ICU 

29.3% vs non-ICU 9.1%, P = 0.034). Table 5 describes results.

Lessons Learned From the WDAD U.S. Study Team: Through participation in survey 

completion and subsequent study team discussions (n = 4 online meetings and a shared 

brainstorming Google document), our study co-investigators recognized health care system 

deficiencies within their respective units. One central system deficiency was the impact of 

the COVID-19 pandemic on delirium management. The COVID-19 pandemic caused many 

experienced nurses to retire early or leave the workforce altogether, resulting in patient 

care being delivered by less experienced and more recent nursing graduates. These new-to-

practice nurses may not have had much clinical experience or received prior education on 

delirium assessment and management (education for nurses was delayed during COVID-19 

as direct patient care took precedence). Study sites that recognized this deficiency and 

the need for more delirium education shared their insights with the U.S. study team. One 
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health care system collaborated with their education specialist team to revise the existing 

e-delirium educational module.

The 2023 WDAD prevalence study also gave opportunities for some of the participating 

hospitals to reexamine their existing delirium prevention and management programs and 

expand delirium assessments beyond the ICU. Study co-investigators shared their learning 

that each touchpoint of care across the continuum impacts the potential success of delirium 

prevention and management strategies. For example, one hospital added a validated delirium 

screening tool to nursing shift documentation on the electronic health record to increase 

the overall delirium screening compliance across the hospital system. Another example 

is eliciting feedback from clinical nurse specialists and clinical nurse leaders on their 

perspectives on delirium initiatives. This information will inform future opportunities to 

optimize delirium screening and management.

DISCUSSION

To our knowledge, this epidemiological survey is the first to provide a clinical picture of the 

current delirium burden across 91 units in nine U.S. states within community and academic 

health care systems. The findings provide an essential benchmark for future implementation 

studies and quality improvement projects to measure progress toward providing evidence-

based delirium care. Implications for research and clinical practice center on addressing the 

reported barriers, particularly the limited availability of resources (time and staff) and the 

lack of awareness in addressing delirium. Future initiatives should focus on changing health 

care culture and practice to facilitate the use of evidence-based strategies such as education 

and process-focused initiatives to prevent and mitigate delirium.

In 2021, there were approximately 34 million hospitalizations in the United States (the most 

recent year available).33 This is similar to prepandemic numbers with approximately 35.4 

million hospitalizations in the United States in 2019.34 Using our clinically documented 

delirium rate of 17%, some 5.8 million of these patients experienced delirium during their 

hospitalization. This is a staggering number of patients placed at a higher risk for an adverse 

hospital complication, an extended hospital length of stay, institutionalization, and future 

dementia and mortality. These data provide an estimation of the heavy delirium burden 

encountered by patients, families, clinicians, and health care systems. We also note that it 

is possible that the delirium burden we report and the subsequent estimate of 5.8 million 

patients with delirium in 2021 are underestimates, as previous studies note that upward of 

70% of delirium is missed in clinical care.18,35 This gap in clinical care can be attributed 

to a myriad of reasons including the barriers reported in this survey (lack of resources and 

limited knowledge on delirium assessment and management). Future studies may examine 

how novel technologies such as automated measurement can improve delirium detection in 

clinical care and how to improve educational strategies to increase knowledge retention on 

delirium assessment.

Best practice recommendations for delirium management include the avoidance or 

minimization of antipsychotics and benzodiazepines.21,36–38 These recommendations are 

supported by numerous meta-analyses that show inconclusive evidence to support the 
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use of these medications.39–42 Despite these recommendations, over 80% of the units 

disclosed the use of antipsychotics, and a third reported benzodiazepine use. In fact, 

benzodiazepines are shown to increase the risk of delirium, particularly in the ICU.21,43 

It is not known whether these medications were given to address patient or staff safety 

concerns or if nonpharmacologic prevention or management interventions were attempted 

before medication administration. It is promising that almost half of the units reported 

the reduction of deliriogenic drugs as a management strategy and the evaluation by a 

specialist, such as a consultant-liaison psychiatrist. These strategies align with existing best 

practice recommendations. Alignment with best practice recommendations and recent meta-

analysis reporting on the effectiveness of nonpharmacological interventions for delirium 

management were also demonstrated.36,38,39,44 Over 70% of the units reported the use of 

pain management, verbal re-orientation, mobilization, adequate fluid (i.e., hydration), and 

liberal visiting times for families. Future quality improvement projects should work to align 

clinical care with best practice recommendations for the pharmacological management of 

delirium.

Next Steps to Forward Progress

To advance evidence-based delirium care, an essential next step is the proactive removal 

of barriers. More than half of the hospital units identified key barriers: lack of staff, 

lack of awareness about delirium, lack of time to educate staff, and communication gaps 

between different disciplines. Several of the barriers relate back to education. These 

include the lack of awareness about delirium, a lack of knowledge about delirium, 

and missing attitude/delirium that is not important. Evidence-based strategies to improve 

delirium knowledge include face-to-face education and coaching, e-learning modules, and 

multicomponent interventions with the face-to-face approach demonstrating the highest 

effectiveness. Measuring the improvement of knowledge and change in behavior following 

the educational intervention over time is crucial to understand the sustainability of the 

effect and if subsequent interventions are needed.45 Another important consideration for 

future quality improvement projects is the incorporation of interprofessional education, as 

delirium is everybody’s business.46 Survey respondents did report on delirium awareness 

interventions in place on the units, and top interventions included at least one educational 

training on delirium, the presence of a delirium flyer, and known delirium experts on the 

unit. However, it is not possible to discern whether units reporting these interventions 

also reported fewer education-related barriers. Future studies may consider examining this 

relationship.

Future leaders of quality improvement projects may consider partnering with existing 

initiatives, such as the Age Friendly Healthcare System47 and the ICU Liberation 

Campaign,28 to improve patient care processes. Partnering with existing hospital-wide 

initiatives to share available resources to educate and train staff may ease the resource 

constraints and resulting barriers reported in this survey. Organizational, unit-level, and 

clinician-level change is challenging. The use of implementation and change management 

frameworks such as the Consolidated Framework for Implementation Research and Agile 

Implementation can help guide quality improvement and implementation projects.48,49 

Several studies reporting on the success and failures of previous projects provide insight 
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for future studies and should be reviewed in the planning process.19,22,23,27,50,51 Lastly, 

partnering with an expert in change management or embedding quality improvement 

champions in each hospital unit will help lead the team to a successful project completion. 

Several certificate and bootcamp opportunities exist for health care clinicians to learn quality 

improvement methodologies specific to delirium at annual delirium conferences.

As aforementioned, previous studies have shown the importance of an interprofessional team 

approach. Each team member brings a unique experience, training, and perspective to the 

project, optimizing its potential for success. These interprofessional members can include 

patient and family representatives, the clinician delivering the intervention at the bedside 

(i.e., the end-user), various disciplines (i.e., pharmacy, therapists [occupational, physical, 

speech], nursing, physicians, etc.), and specialists (i.e., consultation-liaison psychiatrists, 

geriatricians, neurologists, etc.). These perspectives help to localize (i.e., tailored) the project 

to that specific unit culture and design it to function within existing resource constraints. 

Interprofessional teams are well-positioned to proactively identify potential barriers to 

success and unintended consequences of change. Addressing these items prior to the practice 

change furthers the potential for success. Lastly, if the practice change is successful, each 

interprofessional team member contributes their expertise to develop a minimal standard 

operating procedure.52 This minimal standard operating procedure functions to sustain the 

practice change with a minimum set of criteria that is embedded within each respective 

discipline or role. Without unified agreement and a plan for continued success, the practice 

change will become obsolete.

Insights From 2023 U.S. WDAD Study Team

In U.S. WDAD team discussions following survey completion, nurse leaders highlighted the 

continuing negative impact of the COVID-19 pandemic. Numerous studies have documented 

how the COVID-19 pandemic placed immense stress, workload, and burnout on nurses.53–56 

Consequently, many experienced nurses retired or left patient care for different positions.57 

The current workforce is largely composed of new-to-practice nurses, who, due to pandemic 

circumstances, likely did not receive prior delirium education and do not have senior 

nursing staff to precept them on delirium care concepts. To address these deficiencies, 

future education and training should tailor programming to the nurses’ specialty population 

and create opportunities to practice delirium assessment and management skills through 

simulation, as well as more opportunities for interprofessional delirium education.58,59 This 

type of tailored programming may provide deeper learning that may translate into improved 

delirium care. Additional potential project ideas generated by the U.S. WDAD 2023 study 

team are listed in eTable 6 in the online supplemental section.

Limitations and Strengths

The 2023 WDAD survey results are from a convenience sample of hospitals and units, 

and we cannot discern whether the patients are representative of the larger population. As 

the survey was designed to facilitate ease of completion, it did not collect granular patient-

level data such as age, biological sex, or race. It is likely that investigators more familiar 

with or interested in delirium were more suitable to participate than those whose focus is 

elsewhere in health care; therefore, the survey results may be influenced by selection bias 
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and are not representative of health care institutions across the United States. Future surveys 

may address these limitations by proactively recruiting investigators who are not often 

involved with delirium-related research or societies. Additionally, clinically documented 

delirium assessments were used for this survey, and the accuracy of these assessments is 

not known. It is important to note that the reported practices across sites should not be 

taken as recommendations. Lastly, an exploratory approach was taken to describe potentially 

significant relationships between survey variables, and results should be interpreted as such.

While recognizing these limitations, the initial characterization of the worldwide prevalence 

of delirium was a major undertaking, and we believe the results add valuable knowledge to 

support future research and clinically based projects. The 2023 WDAD survey provided a 

framework for future surveys and a benchmarking point to measure future progress. Future 

surveys could be extended to more hospital systems and collect individual-level data to 

further understand individual-level factors associated with delirium.

Future Directions

Our study is the first step toward determining the knowledge and practice gaps in the 

United States and implementing best practices in delirium care. We noted that many sites 

were eager to discuss opportunities to improve delirium management strategies. As such, 

we recommend the development of a tailorable delirium prevention program that provides 

resources and strategies to: (1) provide ongoing data monitoring on this critical health 

issue; (2) create sustainable prevention and management strategies; and (3) engage an 

interprofessional team (patients, families, and health care clinicians) in this effort to prevent 

and monitor for delirium.

CONCLUSION

Delirium remains a significant challenge for inpatient care. The high percentage of 

nonpharmacologic protocols, like delirium management, suggests awareness of guidelines 

and best practices. Efforts to minimize deliriogenic drugs, optimize all multicomponent non-

pharmacological interventions, and family engagement in delirium prevention efforts are 

underused strategies. The endorsement and adoption of evidence-based delirium assessment 

and management at the local unit level may promote and enhance delirium care programs. 

To facilitate the adoption of evidence-based delirium care, we recommended continued 

prevalence surveys and developing strategies to implement delirium resources.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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