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Abstract

Background: The temporal association of delirium during critical illness with mortality is 

unclear, along with the associations of hypoactive and hyperactive motoric subtypes of delirium 

with mortality. We aimed to evaluate the relationship of delirium during critical illness, including 

hypoactive and hyperactive motoric subtypes, with mortality in the hospital and after discharge up 

to 1 year.

Methods: We analyzed a prospective cohort study of adults with respiratory failure and/or 

shock admitted to university, community, and Veterans Affairs hospitals. We assessed patients’ 

using the Richmond Agitation-Sedation Scale and the Confusion Assessment Method for the 

ICU and defined the motoric subtype according to corresponding Richmond Agitation-Sedation 

Scale if delirium was present. We used Cox proportional hazard models, adjusted for baseline 

characteristics, coma, and daily hospital events, to determine whether delirium on a given day 

predicted mortality the following day in patients in the hospital and also to determine whether 

delirium presence and duration predicted mortality after discharge up to 1 year in patients who 

survived to hospital discharge. We performed similar analyses for hypoactive and hyperactive 

subtypes of delirium.

Results: Among 1,040 critically ill patients, 214 (21%) died in the hospital, and 204 (20%) died 

out-of-hospital by 1 year. Delirium was common, occurring in 740 (71%) patients for a median 

[IQR] of 4 [2-7] days. Hypoactive delirium occurred in 733 (70%) patients, and hyperactive 

occurred in 185 (18%) patients, lasting a median of 3 [2-7] days and 1 [1-2] days, respectively. 

Delirium on a given day (HR 2.87, 95% CI [1.32-6.21], P=0.008), in particular the hypoactive 

subtype (HR 3.35, 95% CI [1.51-7.46], P=0.003), was independently associated with increased 

risk of death the following day in the hospital. Hyperactive delirium was not associated with 

increased risk of death in the hospital (HR 4.00, 95% CI [0.49-32.51], P=0.19). Among hospital 

survivors, neither delirium presence (HR 1.01, 95% CI [0.82-1.24], P=0.95) nor duration (HR 
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0.99, 95% CI [0.97-1.01], P=0.56), regardless of motoric subtype, was associated with mortality 

after hospital discharge up to 1 year.

Conclusions: Delirium during critical illness is associated with nearly a three-fold increased 

risk of death the following day for patients in the hospital but is not associated with mortality after 

hospital discharge. This finding appears primarily driven by the hypoactive motoric subtype. The 

independent relationship between delirium and mortality occurs early during critical illness but 

does not persist after hospital discharge.
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INTRODUCTION

Delirium occurs commonly in critically ill patients and is independently associated with 

worse clinical outcomes, including increased duration of mechanical ventilation and hospital 

stay, higher cost, and risk of long-term cognitive impairment.1–10 Numerous studies have 

demonstrated associations between delirium and increased mortality.8,10–13 Our 2004 

prospective study of Intensive Care Unit (ICU) patients showed that delirium was predictive 

of a 3-fold higher risk of mortality within 6 months.14 A subsequent prospective study 

demonstrated that each additional day with ICU delirium was predictive of a 10% higher 

risk of death by 12 months.15 More recently, a retrospective multicenter study of >30,000 

septic patients found that acute neurologic dysfunction was the organ dysfunction most 

associated with both increased in-hospital and long-term mortality.16

A large single-center prospective study, however, examined the attributable mortality of 

delirium across a single ICU17. Their results suggested that the increase in overall mortality 

in patients with delirium was primarily mediated through a prolonged length of stay in 

the ICU (and not from a direct association between delirium and ICU mortality), although 

delirium episodes persisting longer than 2 days did increase risk of ICU mortality beyond 

prolonging the length of stay. A secondary analysis of a randomized controlled trial found 

that delirium was not associated with mortality up to 90 days but was unable to adjust for 

evolving disease course.18 Also in a large prospective study restricted to ICU survivors, 

the development of delirium during the ICU stay was not associated with post-discharge 

mortality up to 1 year.19 Additional data indicate potential mortality differences between the 

hypoactive and hyperactive motoric subtypes of delirium,20–22 but these relationships have 

not been adequately evaluated in recent large cohorts. Advancements in critical illness and 

delirium management23 and research, as well as in statistical methods that account for the 

time varying nature of critical illness,17,19,24 require us to revisit our understanding of the 

relationship between delirium and mortality.

We, therefore, performed a secondary analysis of a large multicenter multi-ICU prospective 

cohort of civilians and veterans with daily delirium assessments to test the hypothesis that 

delirium during critical illness, including hypoactive and hyperactive motoric subtypes, is 

associated with increased risk of mortality while in the hospital and after discharge.
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METHODS

Study Design and Population

This study is a secondary analysis of the multicenter prospective cohort study Bringing 

to Light the Risk Factors and Incidence of Neuropsychological Dysfunction in ICU 

Survivors (BRAIN-ICU) study (NCT00392795) conducted at Vanderbilt University Medical 

Center and Saint Thomas Hospital (both Nashville, TN, USA) and the parallel (identical 

protocol) MIND-ICU Study: Delirium and Dementia in Veterans Surviving ICU Care 

study (NCT00400062) conducted at the Tennessee Valley Healthcare System Nashville VA 

Medical Center (Nashville, TN, USA), George E. Wahlen Department of VA Medical Center 

in VA Salt Lake City Health Care System (Salt Lake City, UT, USA), and Seattle Division 

of the VA Puget Sound Health Care System (Seattle, WA, USA). Results from these studies 

have been previously reported, but the hypotheses and findings presented herein are original 

and have not been previously published.4,6,9,25 This manuscript adheres to the applicable 

STROBE guidelines.

Adult medical and surgical ICU patients with respiratory failure and/or shock were eligible 

for enrollment into the BRAIN-ICU and MIND-ICU studies as previously described. Given 

their interest in examining new cognitive impairment after critical illness, these studies 

excluded patients with prolonged critical illness prior to evaluation, including those who had 

been in the ICU >5 days in the month prior to current admission, mechanical ventilation 

in the past 2 months, patients who were unlikely to survive for 24 hours or who had 

>72 hours with organ dysfunction during the current ICU admission prior to enrollment. 

These studies also excluded patients at high risk for preexisting cognitive deficits owing to 

neurodegenerative disease, cardiac surgery within the previous 3 months, suspected anoxic 

brain injury, or severe dementia. Patients who could not be reliably assessed for delirium 

or cognitive impairment owing to deafness or inability to speak English, and patients in 

whom it would be difficult to complete follow-up were also excluded. We obtained written 

informed consent from all patients or their authorized surrogates; if consent was initially 

obtained from a surrogate, we obtained consent from the patient once the patient was 

deemed competent. Each local institutional review board approved the study protocol.

Exposures

Trained research assistants evaluated each patient’s mental status after enrollment for 

delirium and level of consciousness using the Confusion Assessment Method for the 

ICU (CAM-ICU)26 and Richmond Agitation-Sedation Scale (RASS).27 We performed 

assessments twice daily during ICU admission and once daily after ICU discharge while 

on the ward until hospital discharge (for up to 30 days). We considered delirium present for 

that day if the patient was not comatose (i.e., had a RASS of -3 or more awake) and was 

CAM-ICU positive on either of the assessments. We defined motoric subtype presentation 

according to the corresponding RASS score on assessments when the CAM-ICU was 

positive. We considered hypoactive delirium present if the corresponding RASS score was 

≤ 0. We considered hyperactive delirium present if the corresponding RASS score was > 0. 

Because we considered each delirium assessment as independent for these motoric subtypes, 

a patient could have a day with neither hypoactive nor hyperactive delirium, with either 
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hypoactive or hyperactive delirium, or with both hypoactive and hyperactive delirium on a 

given day for statistical analyses. This provided increased granularity to test associations 

compared to classifying patients as ‘mixed’ motoric subtype. We considered coma present 

for that day if the patient had a RASS of -4 (responsive to physical stimulus only) or -5 

(completely unresponsive) on at least one assessment and did not have delirium on that day. 

We considered normal mental status present if the patient had neither delirium nor coma on 

a given day.

Outcomes

We examined daily mortality during the hospital stay among all patients who were enrolled 

in the study and mortality at 1 year among those patients who survived to hospital discharge.

Covariates

We collected sociodemographic data upon enrollment and hospital course data from 

admission until discharge, death, or a maximum of 30 days after enrollment. We chose 

the covariates a priori based on clinical judgment and previous research suggesting they may 

confound the associations between delirium and mortality. Baseline covariates included age, 

race, sex, years of education, comorbid disease burden per the Charlson comorbidity index, 

pre-existing cognitive deficit per the Short Form Informant Questionnaire on Cognitive 

Decline in the Elderly (IQCODE-SF) score, frailty per the Canadian Study on Health 

& Aging (CSHA) Clinical Frailty Scale, Agency for Healthcare Research and Quality 

socioeconomic status (AHRQ SES) index, and hospital type (i.e., Veteran’s Affairs hospital 

or civilian hospital). In-hospital covariates collected daily included severity of illness per 

the mean modified Sequential Organ Failure Assessment (SOFA) score (excluding the 

Glasgow Coma Scale score since we adjusted for delirium and coma separately), severe 

sepsis (presence of infection and ≥2 systemic inflammatory response syndrome features, 

plus signs of organ dysfunction, including mechanical ventilation, cardiovascular or renal 

SOFA score > 2, or delirium or coma), mechanical ventilation, exposure to intravenous 

benzodiazepines (in midazolam equivalents in mg where 2.5 mg midazolam = 1 mg 

lorazepam = 5 mg diazepam), exposure to propofol (mg), and exposure to intravenous 

opioids (in fentanyl equivalents in mcg where 100 mcg fentanyl = 0.75 mg hydromorphone 

= 5 mg morphine). Exposure to dexmedetomidine was too infrequent in this cohort to be 

included as a covariate.

Statistical Analysis

We designed analyses to account for the time-varying nature of critical illness, the 

competing risk of death, and that patients must be alive to have delirium with longer survival 

providing increased opportunity for delirium development or for longer delirium duration. 

To test the association between delirium status on a given day and risk of death the following 

day for patients in the hospital (i.e., daily mortality during the hospital), we performed Cox 

proportional hazard analyses with time-dependent exposure including delirium (yes/no) on 

the given day, coma (yes/no) on the given day, and adjusting for baseline covariates and 

the value of the daily covariates on the given day. To test the association between delirium 

and risk of death after discharge up to 1 year (i.e., mortality between discharge and 1 year 

for those who survived to hospital discharge), we conducted two Cox proportional hazard 
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analyses including delirium, coma, and adjusting for baseline covariates and the mean value 

of the daily covariates in patients who survived to hospital discharge. First, we determined 

the association between delirium presence in the hospital (i.e., ever/never) and mortality 

after discharge up to 1 year. Second, we determined the association between duration of 

delirium in the hospital (i.e., the overall number of days with delirium) and mortality after 

discharge up to 1 year.

To test the association between delirium motoric subtype on a given day and risk of 

death the following day for patients in the hospital, we performed Cox proportional hazard 

analyses with time-dependent exposure including hypoactive delirium (yes/no) on the given 

day, hyperactive delirium (yes/no) on the given day, coma (yes/no) on the given day, and 

adjusting for baseline covariates and the value of the daily covariates on the given day. 

To test the association between delirium motoric subtype and risk of death after discharge 

up to 1 year for those who survived to hospital discharge, we conducted Cox proportional 

hazard analyses including hypoactive delirium, hyperactive delirium, coma, and adjusting 

for baseline covariates and the mean value of the daily covariates. We first determined the 

association between hypoactive delirium presence (i.e., ever/never), hyperactive delirium 

presence (i.e., ever/never), and mortality after discharge up to 1 year. We then determined 

the association between duration of hypoactive delirium (i.e., the total number of days with 

hypoactive delirium), duration of hyperactive delirium (i.e., the total number of days with 

hyperactive delirium), and mortality after discharge up to 1 year.

We transformed sedative drug doses by taking the cube root in order to improve model 

fit and reduce the influence of extreme values. The daily amount of each sedative drug 

exposure was used as a covariate in the daily mortality models, and the mean value of each 

sedative drug exposure in the ICU was used in the post-discharge mortality models. In all 

analyses, we modeled continuous variables with the use of restricted cubic splines to allow 

for nonlinear associations. To reduce bias from missing data, we used multiple imputation 

to account for missing covariates (<3% for all variables). Patients discharged alive were 

censored at hospital discharge for analyses of daily mortality in the hospital. We used R 

version 3.4.1 for all statistical analyses. We present estimated cause-specific hazard ratios 

(95% confidence interval [CI]), calculated all p-values using the likelihood method, and 

considered P<0.05 to be significant for independent variables.

Role of Funding Source

The funding agencies of the study had no role in study design, data collection, data analysis, 

data interpretation, writing, or submission of the report.

RESULTS

Between March 2007 and May 2010, we enrolled 1,046 patients; 6 patients withdrew 

consent (Figure 1). Data regarding screened and excluded patients were previously 

reported.4,6,9 Thus, we included 1,040 patients with a median (interquartile range) age of 

62 (53-72) years and a high severity of illness for this study (Table 1). Of those enrolled, 214 

(21%) died within the hospital and 204 (20%) died between discharge and 1-year follow-up, 

for an overall 1-year mortality of 418 (40%) patients.
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Delirium was common, occurring in 740 (71%) patients for a median [IQR] of 4 [2-7] 

days. Patients with delirium were more commonly septic at enrollment, had more coma, 

and had longer ICU length of stay than those without delirium (Table 1). Hypoactive 

delirium occurred in 733 (70%) patients, and hyperactive occurred in 185 (18%) patients, 

lasting a median of 3 [2-7] days and 1 [1-2] days, respectively. Patient characteristics and 

outcomes stratified by motoric subtype are displayed in Supplemental Appendix Table 1. 

Patients with hypoactive delirium were more commonly female, had less coma, had shorter 

overall durations of delirium, and had shorter ICU length of stay compared to patients with 

hyperactive delirium.

Daily mortality in the hospital

In the hospital, delirium on a given day was independently associated with a three-fold 

increase in the risk of death the following day (HR 2.87, 95% CI [1.32-6.21], P=0.008) after 

adjusting for coma status and baseline and daily hospital course covariates (Table 2, Figure 

2). Likewise, hypoactive delirium on a given day was associated with a three-fold increase in 

the risk of death the following day in the hospital (HR 3.35, 95% CI [1.51-7.46], P=0.003, 

Table 2, Figure 2). Hyperactive delirium, however, was not associated with an increased risk 

of death the following day in the hospital (HR 4.00, 95% CI [0.49-32.51], P=0.19), though 

the confidence interval was imprecise (Table 2, Figure 2).

Mortality after discharge up to 1 year

In those patients surviving to hospital discharge, neither delirium presence (HR 1.01, 95% 

CI [0.82-1.24], P=0.95) nor delirium duration (HR 0.99, 95% CI [0.97-1.01], P=0.56) 

was associated with mortality after discharge up to 1 year after adjusting for coma and 

baseline and mean hospital course covariates (Table 2, Figure 2). Additionally, neither 

hypoactive delirium (HR 1.00, 95% CI [0.81-1.23], P=0.99 for presence and HR 1.00, 95% 

CI [0.98-1.02], P=0.74 for duration) nor hyperactive delirium (HR 0.78, 95% CI [0.11-5.73], 

P=0.81 for presence and HR 0.99, 95% CI [0.82-1.19], P=0.89 for duration) presence or 

duration was associated with mortality after discharge up to 1 year in hospital survivors 

(Table 2, Figure 2).

DISCUSSION

In this large multicenter prospective cohort of adults admitted to the ICU for acute 

respiratory failure and/or shock with delirium assessments by trained research personnel 

and extensive daily in-hospital data collection, we found that delirium on a given day 

was independently associated with approximately 3-fold increased risk of death the 

following day in the hospital. The hypoactive motoric subtype of delirium, in particular, 

demonstrated an increased risk of death in the hospital. Among those who survived the 

index hospitalization, we did not find evidence that delirium presence or duration, regardless 

of motoric subtype, was associated with mortality after discharge up to 1 year. Thus, the 

independent relationship between delirium and mortality appears to occur early during 

critical illness but does not persist after hospital discharge.
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Our findings build upon and extend those of prior studies of the relationship between ICU 

delirium and mortality.8,11,12,14,15,18 The first studies were important in demonstrating the 

potential long-lasting ramifications of acute brain dysfunction, but these studies occurred in 

a period of different sedation strategies, ICU management, and reduced delirium awareness. 

Moreover, statistical modeling in these early studies did not account for the time-varying 

nature of critical illness nor the competing risk of death. Further, it is important to 

account for immortal time bias in such analyses.28 Our study and other complementary 

investigations17,19 have tried to address these limitations but have important differences. We 

demonstrated an association between delirium and increased mortality while in the hospital, 

but in patients who survived to hospital discharge, neither the development of delirium nor 

the duration of delirium was associated with increased mortality after discharge up to 1 

year. We used RASS and CAM-ICU assessments by trained research personnel to determine 

daily mental status, regardless of whether patients were receiving sedation. In our models, 

delirium and coma were considered separately, and we adjusted for daily sedation exposure. 

We additionally examined daily mortality throughout the hospital stay and not only in the 

ICU. Overall, our findings indicate that delirium is associated with increased mortality 

surrounding the critical illness but that this risk does not continue long-term in survivors.

Klouwenberg et al17 used marginal structural modeling to determine the ICU mortality 

attributable to delirium in a cohort of approximately 1,100 patients with critical illness. 

They found that overall delirium presence was associated with prolonged ICU stay without 

being associated with increased mortality in the ICU. Episodes of delirium that persisted for 

more than two days (which commonly occurs) were, however, independently associated with 

increased mortality in the ICU beyond prolonging the ICU stay. CAM-ICU assessments 

were performed by bedside nurses and additional delirium diagnoses were bestowed 

upon patients if there was a description in the medical record of fluctuating level of 

consciousness, agitation, disorientation, or hallucinations or if patients were administered 

haloperidol or quetiapine. If a patient received propofol or midazolam infusion within 48 

hours of assessment, those patients were classified as sedated (i.e., not delirious). They 

further classified comatose patients (without sedation) as delirious. These methodological 

differences likely explain the contrasting results to our finding that delirium during critical 

illness was associated with increased mortality in the hospital. Our finding that delirium 

was not associated with post-discharge mortality in survivors of critical illness supports the 

results of Wolters et al19 who examined the association of delirium with post-discharge 

mortality in a prospective cohort of approximately 1,100 ICU survivors. They found that 

ICU delirium presence was not associated with post-discharge mortality up to 1 year. 

They also utilized CAM-ICU assessments by bedside nurses and considered haloperidol 

administration as indication of being positive for delirium and dichotomized patients by 

delirium presence. Despite some methodological differences, our study findings support and 

build upon those of the Wolters study.

We found that hypoactive delirium was associated with increased risk of mortality in the 

hospital, expanding current research into the potential disparate outcomes between motoric 

subtypes of delirium.20–22 It is possible that patients with hypoactive delirium have more 

profound pathophysiologic changes in the central nervous system or increased vulnerability 

factors that portend worse outcomes. In contrast, we did not find significant evidence 
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that hyperactive delirium is associated with greater risk of mortality in the hospital. It 

is important to note that this cohort overall had fewer patients with hyperactive delirium 

compared to hypoactive delirium, reducing the ability to fully test the impact of hyperactive 

delirium. We attempted to capture the episodes of hyperactive delirium by accounting 

for motoric subtype per assessment and allowing patients to have both hypoactive and 

hyperactive delirium on a given day and not converge patients with both into a ‘mixed’ 

motoric subtype. As we assessed patients twice daily for delirium, we may have missed 

episodes of hyperactive delirium, including those that were treated with antipsychotics or 

sedatives and potentially converted to hypoactive delirium. Further research will be required 

to unravel the patient factors, hospital course, and physiology that contribute to different 

motoric presentations and outcomes, and future trials and patient care should consider 

extending delirium assessments to include motoric subtype and severity.29–31

Our present study has strengths and limitations that must be considered. Strengths include a 

large cohort of patients with respiratory failure and/or shock with a wide range of diagnoses 

who were admitted to an academic hospital, a community hospital, and 3 Veterans Affairs 

hospitals representing multiple ICUs. Results, however, may not apply to populations with 

high rates of substance abuse or psychiatric disorders or other groups excluded from this 

cohort, along with ICUs caring for patients with lower rates of sepsis or lower overall 

severity of illness. We used modern statistical techniques which account for the competing 

risk of death and adjusted for important potential confounders of the association between 

delirium and mortality, including coma, sedative exposure, and severity of illness. Research 

nurse evaluations of mental status provided us robust delirium assessments but might have 

led to missed episodes of delirium compared to more frequent bedside nursing assessments. 

We did not coordinate our delirium assessments with spontaneous awakening trials and, 

therefore, might have captured rapidly reversible sedation-related delirium. We did account 

for daily sedation exposure in all analyses, and if patients with rapidly reversible delirium 

have improved outcomes compared to those with persistent delirium,32 their inclusion would 

have biased our results towards the null. Although 18% of patients had hyperactive delirium 

during the study, the number of days with hyperactive delirium was 359 compared to 3978 

days with hypoactive delirium, reducing our ability to draw conclusions between hyperactive 

delirium and mortality. Despite the reduced presence of documented hyperactive delirium, 

our study was still one of the largest to consider the association between hyperactive 

delirium and mortality and included 185 patients with hyperactive delirium. Finally, this 

observational cohort could not assess causality between delirium and mortality, and while 

we adjusted for potential confounders using robust statistical techniques to determine the 

independent effect of delirium on mortality, our results may still be subject to unknown 

confounding.

In conclusion, it is consistent across the literature, even after adjusting for severity 

of illness markers and accounting for immortal time bias, that delirium during critical 

illness is independently associated with a higher likelihood of dying in the hospital. 

This predictive relationship appears primarily driven by hypoactive delirium, though lower 

capture of hyperactive delirium limits ability to test for its significance. Among survivors 

of hospitalization for critical illness, we did not find evidence that delirium presence or 

duration was associated with mortality after discharge up to 1 year, regardless of motoric 

Hughes et al. Page 9

Anesth Analg. Author manuscript; available in PMC 2022 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



subtype. Overall, the prognostic implications of delirium as a manifestation of acute organ 

dysfunction are important and drive recommendation of guidelines23 for daily monitoring in 

all ICU patients and diligent management towards reductions in onset and duration of this 

untoward development in the clinical course of our sickest patients.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Glossary of Terms

ADL activities of daily living

AHRQ SES Agency for Healthcare Research and Quality socioeconomic status

APACHE Acute Physiology and Chronic Health Evaluation

BRAIN-ICU Bringing to Light the Risk Factors and Incidence of 

Neuropsychological Dysfunction in ICU Survivors

CAM-ICU Confusion Assessment Method for the ICU

CI confidence interval

CSHA Canadian Study on Health & Aging

FAQ Functional Activities Questionnaire

HR hazard ratio
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ICU intensive care unit

IQCODE-SF Short Form Informant Questionnaire on Cognitive Decline in the 

Elderly

IQR interquartile range

MIND-ICU Delirium and Dementia in Veterans Surviving ICU Care

RASS Richmond Agitation-Sedation Scale

SOFA Sequential Organ Failure Assessment
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Key Points Summary

Question: The temporal association of delirium during critical illness with mortality is 

unclear, along with the associations of hypoactive and hyperactive motoric subtypes of 

delirium with mortality.

Findings: Delirium during critical illness, including the hypoactive but not the 

hyperactive subtype, is associated with nearly a three-fold increased risk of death the 

following day in the hospital but is not associated with mortality after hospital discharge.

Meaning: The independent relationship between delirium and mortality occurs early 

during critical illness, appears primarily driven by the hypoactive subtype, but does not 

persist after hospital discharge.
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Figure 1. Study Flow Diagram
This multicenter prospective cohort study enrolled 1,040 patients who underwent in-hospital 

evaluation. Within this cohort, 214 (21%) died in-hospital, and another 204 (20%) died 

out-of-hospital by 1 year.
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Figure 2. Relationship of Delirium Presence and Duration with Mortality
The figure displays the results of Cox proportional hazard analyses testing the independent 

associations between delirium on a given day and risk of death in the hospital the following 

day for patients in the hospital and the results of Cox proportional hazard analyses testing 

the independent associations between delirium presence and duration in the hospital and risk 

of death after discharge up to 1 year for those who survived to hospital discharge. Analyses 

are adjusted for coma and baseline and daily hospital course covariates. Delirium on a given 

day, in particular hypoactive delirium, was independently associated with approximately 

3-fold increased risk of death the following day. Neither delirium presence nor duration, 

regardless of subtype, was associated with post-discharge mortality up to 1 year.
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Table 1.

Characteristics and Outcomes of Study Population

Characteristic* Without Delirium
N=300

With Delirium
N=740

Entire Cohort
N=1040

Age at enrollment, years 61 (51-71) 63 (54-72) 62 (53-72)

White race, N (%) 275 (92%) 671 (91%) 946 (91%)

Male sex, N (%) 192 (64%) 435 (59%) 627 (60%)

Education, years 12 (12-14) 12 (12-14) 12 (12-14)

AHRQ Socioeconomic Index 50 (47-53) 50 (47-53) 50 (47-53)

IQCODE-SF at enrollment 3.0 (3.0-3.1) 3.0 (3.0-3.2) 3.0 (3.0-3.2)

Katz ADL at enrollment 0 (0-1) 0 (0-1) 0 (0-1)

FAQ at enrollment 0 (0-2) 0 (0-3) 0 (0-3)

Clinical Frailty Scale at enrollment, N (%)

 ▪ Very fit 9 (3%) 22 (3%) 31 (3%)

 ▪ Well 36 (12%) 97 (13%) 133 (13%)

 ▪ Well, treated comorbid disease 108 (36%) 247 (33%) 355 (34%)

 ▪ Apparently vulnerable 61 (20%) 153 (21%) 214 (21%)

 ▪ Mildly frail 46 (15%) 94 (13%) 140 (13%)

 ▪ Moderately frail 30 (10%) 105 (14%) 135 (13%)

 ▪ Severely frail 10 (3%) 22 (3%) 32 (3%)

Charlson comorbidity index 2 (1-4) 2 (1-4) 2 (1-4)

Framingham stroke risk 10 (6-14) 10 (6-15) 10 (6-15)

SOFA score at enrollment 8 (6-10) 9 (7-12) 9 (7-11)

APACHE II at ICU admission 20 (15-26) 25 (19-31) 24 (18-30)

ICU type, N (%)

 ▪ Medical 237 (79%) 488 (66%) 725 (70%)

 ▪ Surgical 63 (21%) 252 (34%) 315 (30%)

Severe sepsis on enrollment, N (%) 138 (47%) 418 (57%) 556 (54%)

Delirium duration, days 0 (0-0) 4 (2-7) 4 (2-7)

Coma, N (%) 98 (33%) 522 (71%) 620 (60%)

 ▪ Duration among exposed, days 2 (1-4) 3 (2-6) 3 (1-6)

ICU length of stay, days 2.8 (1.5-4.9) 6.9 (3.8-14.1) 5.0 (2.8-11.1)

In-hospital mortality, N (%) 65 (22%) 149 (20%) 214 (21%)

12-month mortality, N (%) 113 (38%) 305 (41%) 418 (40%)

*
Median (interquartile range) or N (percentage).

Participant characteristics and mortality outcomes of the cohort are displayed. Summary statistics are reported for non-missing values. Percents 
may not total 100 because of rounding.

Abbreviations: ADL, activities of daily living; AHRQ, Agency for Healthcare Research and Quality; APACHE, Acute Physiology and Chronic 
Health Evaluation; FAQ, Functional Activities Questionnaire; ICU, intensive care unit; IQCODE-SF, Short Form Informant Questionnaire on 
Cognitive Decline in the Elderly; SOFA, Sequential Organ Failure Assessment.
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Table 2.

Relationship of Delirium Presence and Duration with Mortality

In-hospital Mortality the Following Day Hazard Ratio
(95% CI) P-value

Delirium on a given day, yes vs. no 2.87 (1.32-6.21) 0.008

 Hypoactive delirium 3.35 (1.51-7.46) 0.003

 Hyperactive delirium 4.00 (0.49-32.51) 0.19

Post-discharge Mortality up to 1 Year Hazard Ratio
(95% CI) P-value

Delirium presence, yes vs. no 1.01 (0.82-1.24) 0.95

 Hypoactive delirium 1.00 (0.81-1.23) 0.99

 Hyperactive delirium 0.78 (0.11-5.73) 0.81

Delirium duration, each additional day 0.99 (0.97-1.01) 0.56

 Hypoactive delirium 1.00 (0.98-1.02) 0.74

 Hyperactive delirium 0.99 (0.82-1.19) 0.89

The results of Cox proportional hazard analyses testing the independent associations between delirium on a given day and risk of death the 
following day for patients in the hospital are displayed, including for motoric subtypes. Delirium on a given day, in particular hypoactive delirium, 
was independently associated with approximately 3-fold increased risk of death the following day. In addition, the results of Cox proportional 
hazard analyses (restricted to those who survived to hospital discharge) testing the independent associations between delirium presence and 
duration in the hospital and risk of death after hospital discharge up to 1 year are shown. Neither delirium presence nor duration, regardless 
of subtype, was associated with post-discharge mortality up to 1 year. Analyses are adjusted for coma and baseline and daily hospital course 
covariates.
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