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Abstract

Objective: Adult intensive care unit (ICU) survivors that experience delirium are at high risk 

for developing new functional disabilities and mental health disorders. We sought to determine if 

individual motoric subtypes of delirium are associated with worse disability, depression, and/or 

post-traumatic stress disorder (PTSD) in ICU survivors.

Design: Secondary analysis of a prospective multicenter cohort study

Setting: Academic, community, and Veteran Affairs hospitals

Patients: Adult ICU survivors of respiratory failure and/or shock
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Interventions: We assessed delirium and level of consciousness using the Confusion 

Assessment Method-ICU and Richmond Agitation and Sedation Scale (RASS) daily during 

hospitalization. We classified delirium as hypoactive (RASS ≤ 0) or hyperactive (RASS > 0). At 

3 and 12 months post-discharge, we assessed for dependence in Activities of Daily Living (ADL) 

and Instrumental Activities of Daily Living (IADLs), symptoms of depression, and symptoms of 

PTSD. Adjusting for baseline and in-hospital covariates, multivariable regression examined the 

association of exposure to delirium motoric subtype and long-term outcomes.

Measurements and Main Results: In our cohort of 556 adults with a median age of 62y, 

hypoactive delirium was more common than hyperactive (68.9% vs. 16.8%). Dependence in ADLs 

was present in 37% at 3 months and 31% at 12 months, while dependence in IADLs was present 

in 63% at 3 months and 56% at 12 months. At both time points, depression and PTSD rates were 

constant at 36% and 5%, respectively. Each additional day of hypoactive delirium was associated 

with higher IADL dependence at 3 months only [0.24 points (95% CI: 0.07, 0.41, p=0.006)]. 

There were no associations between motoric delirium subtype and ADL dependence, depression, 

or PTSD.

Conclusions: Longer duration of hypoactive delirium, but not hyperactive, was associated with 

a minimal increase in early IADL dependence scores in adult survivors of critical illness. Motoric 

delirium subtype was neither associated with early or late ADL functional dependence or mental 

health outcomes, nor late IADL functional dependence.

Keywords

Critical care; delirium; limitation of activity; quality of life; depression; post-traumatic stress 
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INTRODUCTION

Each year, millions of patients survive hospitalization for critical illness; many are left 

with new disability and prolonged recovery of Post-Intensive Care Syndrome (PICS).(1) 

Two pillars of PICS are functional dependence, which may impair patients’ abilities to 

live and function independently, and mental health impairments including depression and 

post-traumatic stress disorder (PTSD).(2–4) Delirium is a state of acute brain dysfunction 

that has been associated with worse functional outcomes across multiple cohorts(5–8) and 

with more depression and lower mental health quality of life at 12 months after discharge.(4)

Delirium may be classified by psychomotor presentation(9–11) as hyperactive (characterized 

by agitation, restlessness, or combativeness) or hypoactive (characterized by lethargy, 

somnolence, and reduced awareness). These subtypes are suggested to result from different 

pathophysiologic mechanisms, and evolving data support a difference in outcomes between 

the subtypes. Hypoactive delirium is more common than hyperactive(12, 13) and associated 

with worse short-term outcomes including longer mechanical ventilation and ICU length of 

stay, increased mortality, and development of pressure ulcers.(14–18)

Hypoactive delirium has been described as an “acute apathy syndrome” with elements of 

diminished action, will, and communication that shares similarities to major depressive 

disorder.(19) This state may lead to less mobility during critical illness, less participation 
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in activity and rehabilitation, and may prime patients for depressed mental health during 

recovery. We, therefore, hypothesized that hypoactive delirium, but not hyperactive delirium, 

in the ICU would be associated with worse long-term functional dependence, depression, 

and PTSD in adult survivors of critical illness. We performed a post-hoc analysis of a 

prospective cohort study of civilian and veteran adults with critical illness that assessed 

delirium in the ICU and physical and mental health outcomes at 3 and 12 months after 

hospital discharge.

METHODS AND MATERIALS

Population and Setting

We performed a post-hoc analysis of the Bringing to Light the Risk Factors and Incidence 

of Neuropsychological Dysfunction in ICU Survivors (BRAIN-ICU) (NCT00392795) and 

Delirium and Dementia in Veterans Surviving ICU Care (MIND-ICU) (NCT00400062) 

studies. We conducted these prospective cohort parallel studies with identical protocols at 

Vanderbilt University Medical Center and Saint Thomas Hospital in Nashville, TN, USA 

(BRAIN-ICU) and 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) (MIND-ICU). We enrolled patients 

from 2007 to 2010, and results have been published previously,(4, 20, 21) though the 

hypotheses and analyses presented in this manuscript are original.

We included adult medical and surgical ICU patients ≥18 years old with respiratory failure 

or shock, unless they met prespecified exclusion criteria. These criteria included >72 hours 

of organ failure, life expectancy <24 hours, and chronic critical illness including ICU 

admission lasting >5 days in the previous month or mechanical ventilation in the previous 

2 months. We also excluded patients who were unable to participate in assessments owing 

to deafness or inability to speak English, those at high risk for preexisting cognitive deficits 

in the setting of severe dementia, neurodegenerative disease, concern for anoxic brain injury, 

or cardiac surgery within 3 months, and those for whom informed consent could not be 

reliably obtained or who would not be able to reliably attend follow-up visits. For this 

analysis, we included patients form the BRAIN-ICU and MIND-ICU studies who survived 

hospitalization and completed at least one follow-up evaluation at 3 or 12 months after 

discharge.

We obtained informed consent for all participants, primarily from authorized surrogates 

as many participants did not have capacity to consent. When consent was obtained from 

a surrogate, we re-consented patients once they regained decision-making capacity. Each 

center’s institutional review board approved the study protocol.

Procedure and Outcomes

Trained research nurses evaluated patients twice each day while in the ICU and once 

daily on the wards for up to 30 days of hospitalization. Assessments included level of 

consciousness using the Richmond Agitation and Sedation Scale (RASS)(22) and delirium 
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evaluation using the Confusion Assessment Method for the ICU (CAM-ICU).(23) A RASS 

score −4 to −5 was designated coma and those patients were unable to be assessed for 

delirium. We determined motoric subtype of delirium using previously published criteria 

where hypoactive delirium was defined as a positive CAM-ICU with a corresponding RASS 

−3 to 0, and hyperactive delirium defined as a positive CAM-ICU with a corresponding 

RASS +1 to +4. Participants may qualify as having both a day with hypoactive and a day 

with hyperactive delirium if the above criteria were met in different assessments on the 

same day. While the presence of both hypoactive and hyperactive delirium in the same day 

has been classified as “mixed” delirium, we chose to allow participants to qualify as both 

hypoactive and hyperactive in the same day in order to collect the most granular data on 

presence and duration of delirium subtype, as pure hyperactive delirium is rare. Patients 

who were experiencing delirium on the day of ICU discharge were categorized as ICU 

or non-ICU delirium based on their location at the time of the assessment. We defined 

duration of delirium as the total number of days with each subtype of delirium during the 

hospitalization or up to 30 days from enrollment. For patients discharged from the hospital 

with ongoing delirium, any days after discharge were considered days without delirium, 

regardless of delirium status at the time of discharge. Participants that never developed 

delirium during the study were assigned a delirium duration of 0.

Trained neuropsychology professionals blinded to hospital course data and mental status 

assessments evaluated participants at 3 and 12 months after discharge for functional 

dependence, depression, and PTSD using a battery including the Katz Activities of 

Daily Living (ADL) questionnaire,(24) Pfeffer Functional Activities Questionnaire(25) 

for Instrumental Activities of Daily Living (IADLs), the Beck Depression Inventory-II 

(BDI-II),(26) and the Post Traumatic Stress Checklist – Specific Version (PCL-S).(27) 

ADLs include the basic functions necessary for self-care such as eating, bathing, dressing, 

and toileting, and participants score 1 point for dependence in any of the 6 categories. 

A score >0 is consistent with functional dependence and at least partial disability. The 

Pfeffer Questionnaire for IADLs assesses performance of 10 tasks needed for independent 

living including managing medications, arranging for transportation, managing finances, 

and shopping for home necessities. Tasks are scored 0 for “complete independence”, 1 for 

“difficulty but can complete without assistance,” 2 for “difficulty requiring assistance,” and 

3 for “complete dependence” for a total score ranging from 0 – 30. Any score >1 indicates 

functional dependence, whereas a score >8 indicates disability. The BDI-II is comprised 

of 21 questions scored 0–3 addressing a range of cognitive and somatic symptoms of 

depression. Increasing scores correlate to an increased severity of depression, where 0–13 

is minimal, 14–19 is mild depression, 20–28 is moderate depression, and 29–63 is severe 

depression. Finally, the PCL-S is a 17-question survey, scored 1–5 for each question, that is 

based on the Diagnostic and Statistical Manual of Mental Disorders 4th edition(28) criteria 

for PTSD where higher scores indicate a higher likelihood of PTSD and 17–29 is little or 

no risk of PTSD, 28–29 is mild severity of PTSD, 30–44 is moderate severity of PTSD, and 

45–85 is a high severity of PTSD.

Rengel et al. Page 4

Crit Care Med. Author manuscript; available in PMC 2022 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Covariates

We collected baseline demographic data at enrollment and hospital data from admission 

until death or 30 days after enrollment. We selected all covariates a priori with consideration 

of their possible confounding effects on the association between motoric subtype of 

delirium and long-term functional and neuropsychiatric outcomes. We included the 

following baseline covariates: age, gender, race, education, Charlson comorbidity index,(29) 

preexisting cognitive impairment identified by the Short Form Informant Questionnaire 

on Cognitive Decline in the Elderly (IQCODE-SF),(30) pre-admission ADLs and IADLs, 

hospital site, and history of depression. We included the following covariates collected 

during the hospitalization: days of severe sepsis, days of coma, days on mechanical 

ventilation, and mean modified daily sequential organ failure (SOFA) score(31) excluding 

the neurological component as mental status was accounted for separately. We also collected 

daily exposure to medications that may impact motoric presentation of delirium including 

benzodiazepines (midazolam equivalents), propofol, dexmedetomidine, opioids (fentanyl 

equivalents), and haloperidol reported as mean 24-hour dose.

Statistical Analysis

We summarized patient demographics and clinical characteristics using the median 

(interquartile range) for continuous variables, and percentages for categorical variables. We 

used proportional odds and linear modeling, fitted as appropriate, to study the association 

of total number of days with hypoactive delirium and total number of days with hyperactive 

delirium during hospitalization with functional dependence (ADL and IADL scores), 

depression (BDI-II score), and PTSD (PCL-S score) with separate models for 3- and 

12-month assessments, adjusting for the aforementioned covariates. Continuous variables 

were not restricted to a linear relationship and were modeled using restricted cubic splines 

with knots at the 10th, 50th, and 90th percentiles. We examined the potential interaction 

between hypoactive delirium days and hyperactive delirium days to evaluate if fluctuation 

between subtypes affected outcomes; however, this was removed from the model due to lack 

of evidence of an interaction (Appendix, Supplemental Table - ST 1).

When handling missing data, we used single imputation to impute an overall status (normal, 

hypoactive, hyperactive, or comatose) based on the status of the days immediately prior 

to and after the missing day on which a patient had no mental status assessment. For 

participants with missing data of other covariates, we used the multiple imputation method 

where 10 “complete” datasets were generated, and model parameters were estimated using 

each “complete” dataset, and then were combined into the final model parameter estimates 

using the Hmis(32) and rms(33) packages in R. A summary of missing outcomes data is 

reported in Supplemental Table 2.

We performed all analyses using R 3.6.2 (R Foundation for Statistical Computing, Vienna, 

Austria). We used a significance level of 0.05 for statistical inference.
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RESULTS

We included 556 adult survivors of critical illness who underwent assessment at 3 

months and 474 who underwent assessment at 12 months. A flowchart of participants is 

displayed in Figure 1; data regarding screened and excluded patients for this cohort were 

previously reported.(4, 20, 21) In this cohort, the median age was 62 (52–71) and 60% 

were male. Patients demonstrated a moderate level of baseline functional impairment with 

28% reporting some dependence in Katz ADL (ADL Score >0) and 31% reporting some 

dependence in IADL (FAQ Score >1) at enrollment. Per patient or proxy report, 37% of 

patients had a history of depression and 6% had a history of PTSD prior to admission. 

Remaining baseline data is in Table 1 and demonstrate a cohort with high severity of 

illness. We observed small, but potentially meaningful, differences in baseline characteristics 

between participants with and without complete outcome data. Those that did not complete 

all four evaluations (ADL, FAQ, BDI-II, and PCL-S) were older with a higher comorbidity 

burden and had higher baseline dependence in ADLs. They also had more days of severe 

sepsis in the ICU. A complete comparison of baseline data is included in Supplemental 

Table 3.

In our cohort, 68.9% of patients developed hypoactive delirium that persisted for a median 

(interquartile range) of 3 (2–7) days. Hyperactive delirium was observed in 16.8% of 

the cohort lasting for a median 1 (1–3) day. Additional details of delirium subtype and 

hospital location (i.e., ICU, floor) are reported in Supplemental Tables 4 and 5. At long­

term follow up, 37% of participants reported some dependence in ADLs at the 3-month 

assessment, which decreased only slightly to 31% at the 12-month assessment (Table 2). 

Some dependence in IADLs was found in 63% and 56% of participants at 3 and 12 months, 

respectively, with 26% meeting criteria for disability at 3 months and 24% at 12 months. 

Rates of depression and PTSD remained consistent at both 3 and 12 months, with 36% of 

participants scoring for moderate to severe depression and 5% demonstrating PTSD (Table 

2).

In multivariable analyses, hypoactive delirium was associated with more dependence in 

IADLs at 3 months (p = 0.006). After adjusting for potential baseline and in-hospital 

confounders, the IADL score at 3 months increased by 0.24 points (95% CI: 0.07, 0.41) with 

each additional day with hypoactive delirium (Table 3). Thus, on average, a patient with 8 

days with hypoactive delirium would be expected to have one new dependence in IADLs 

compared to a patient without hypoactive delirium. This association was not modified by 

the presence of hyperactive delirium. Hypoactive delirium, however, was not significantly 

associated with dependence in IADLs at 12 months (p=0.24) or with dependence in ADLs 

at 3 months (p=0.07) or 12 months (p=0.08). Hyperactive delirium was not significantly 

associated with IADL dependence at 3 months (p=0.49) or 12 months (P=0.72) or with ADL 

dependence at 3 months (p=0.44) or 12 months (p=0.25).

Regarding depression and PTSD, we did not find any significant associations with 

hypoactive or hyperactive delirium (Table 4). Hypoactive delirium was not independently 

associated with depression score at 3 months (p=0.43) or 12 months (P=0.83) or with PTSD 

score at 3 months (p=0.36) or 12 months (p=0.23). Likewise, hyperactive delirium was not 
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independently associated with depression score at 3 months (p=0.11) or 12 months (P=.052) 

or with PTSD score at 3 months (p=0.052) or 12 months (p=0.10).

DISCUSSION

In this analysis of a large multicenter prospective study, we found that an increasing duration 

of hypoactive delirium during critical illness is independently associated with a minimal 

increase in IADL dependence at 3 months after discharge after controlling for potential 

baseline and hospital confounders including baseline functional impairment, severity of 

illness, and duration of mechanical ventilation. This finding, though statistically significant, 

is not likely clinically significant as each additional day with hypoactive delirium was 

associated with 0.24 points on the FAQ scale, which translates to 1 new functional 

dependence for every 8 days with hypoactive delirium or 1 new complete disability for 

every 12 days with hypoactive delirium. We did not find a significant association between 

hypoactive delirium and late IADL dependence, early or late ADL dependence, depression 

or PTSD, nor did we find evidence that hyperactive delirium is associated with functional 

dependence, depression, or PTSD after critical illness.

Our study provided a novel investigation in examining the association between hypoactive 

delirium and long-term functional and mental health recovery in survivors of critical illness. 

Unlike previous studies of short-term outcomes, however, we did not find a poorer prognosis 

associated with hypoactive delirium. Multiple studies have demonstrated an increased risk of 

mortality for patients with hypoactive delirium, (12, 14, 34–36) as well as longer durations 

and more severe symptoms of delirium, longer length of hospital stay,(37) and longer 

duration of mechanical ventilation.(38) The mechanistic differences between hypoactive 

and hyperactive delirium and their resulting long-term prognoses remain unknown. Some 

hypothesize that only individuals with adequate fitness and reserve during illness could 

manifest the physical symptoms of hyperactive delirium.(10) In concordance with this 

theory, hypoactive delirium is more common with increasing age and higher levels of frailty.

(14) Schieveld and Strick postulate that hypoactive delirium is more aptly named “Acute 

Apathy Syndrome” and differs from its counterpart hyperactive delirium in both mechanism 

and treatment strategy.(19) In this depressed or apathetic neurocognitive state, patients with 

hypoactive delirium may be less likely or less able to participate in activities shown to 

reduce the burden of disability such as early mobility and physical therapy.

Newly acquired functional impairment after critical illness is highly prevalent and impacts 

a substantial number of survivors for months to years after discharge.(3, 4, 39) In previous 

studies, delirium has been associated with long-term disability in postoperative patients 

requiring an ICU after major surgery,(5) and the risk of developing functional disability 

increased with increasing duration of delirium.(40) Another major risk factor for developing 

functional impairment is immobility,(41) a prominent feature of hypoactive delirium. We 

predicted that the features of hypoactive delirium that contribute to immobility would lead to 

worse functional outcomes; however, our data did not support this conclusion. It is possible 

that because hypoactive delirium is associated with higher mortality, those patients do not 

survive to develop new functional dependence. It remains unclear whether preventing or 

shortening delirium can lead to improved functional outcomes, but early mobility programs 
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have been shown to improve both delirium and functional recovery after critical illness, 

including preserved muscle fiber cross-sectional area, enhanced recovery of muscle force 

and functional exercise capacity at discharge, and improved functional mobility.(42–44)

A striking number of critical illness survivors will also experience long-term mental health 

disorders including anxiety, depression, and PTSD. Multiple studies have demonstrated 

depression in 35–40% of critical illness survivors up to 1-year after discharge.(4, 45, 

46) PTSD is less common than depression with prevalence cited at 7–20% in the year 

following critical illness; however, up to half of patients will experience PTSD symptoms 

of hyperarousal and avoidance without meeting full criteria for diagnosis.(4, 47, 48) 

Risk factors for developing psychological conditions after discharge include pre-existing 

diagnosis of depression and PTSD, psychiatric symptoms during ICU stay, and memories of 

delusions or frightening experiences during the critical illness; ICU length of stay, severity 

of illness, and delirium have not been associated with long-term mental health outcomes.(4, 

47–49) Delirium, however, has not previously been associated with developing depression or 

PTSD(4) and, similarly, we did not find an association between hypoactive or hyperactive 

delirium and mental health outcomes. Methods to reduce depression and PTSD after critical 

illness currently include ICU diaries during hospitalization(50) and coordinated post-ICU 

clinics.(51) Whether additional ICU management strategies can impact these outcomes 

remains to be seen.

This study has notable strengths and limitations to consider. Despite the low prevalence of 

hyperactive delirium, we classified motoric subtype per assessment as opposed to labeling 

a day with both hypoactive and hyperactive delirium as mixed. We were, therefore, able 

to analyze more episodes of hyperactive delirium and better assess their effects than in 

studies that used the mixed delirium classification. We have included a large cohort with 

a wide range of diagnoses that were treated in a community hospital, a major academic 

center, and 3 different Veterans Affairs hospitals which allow for increased generalizability 

of our results. We were able to control for a significant number of confounders given the 

large sample size including age, comorbidity burden, functional impairment at enrollment, 

pre-existing depression and PTSD, severity of illness, and sedative medications received. In 

collecting the prospective data, trained research personnel completed delirium assessments 

twice daily. However, as data was not collected by the bedside care team, we may not 

have captured all episodes of delirium, and hyperactive delirium episodes, for example, may 

have been treated with sedating medications. Owing to the low prevalence of hyperactive 

delirium, we had decreased power to detect an association between hyperactive delirium 

and our outcomes. Further, given our interest in long-term outcomes, there is a potential for 

survivor bias as only those surviving to follow-up evaluation were included in the analysis. 

In addition, we were unable to perform functional status and mental health assessments prior 

to hospitalization and relied on patient, or more often proxy, report of baseline status. In this 

study, we did not measure institutional differences in delirium care, such as the ABCDEF 

bundle, but our centers have demonstrated high (>90%) compliance in recent studies.(52) 

Finally, this is an observational study and we are, therefore, unable to determine causation.

In conclusion, our study found a statistically significant association between increasing 

duration of hypoactive delirium and increased dependence in IADLs at 3 months; 
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however, this is not likely clinically significant. We did not find evidence that hyperactive 

delirium was associated with functional dependence after critical illness in our cohort, 

and it did not modify the association between hypoactive delirium and functional 

dependence. Neither hypoactive delirium nor hyperactive delirium were associated with 

ADL dependence, depression or PTSD after discharge. Further work is needed to identify 

potential mechanisms that drive the different delirium subtype presentations, understand the 

mechanism of acquired disability and poor mental health after critical illness, and develop 

interventions to improve recovery after critical illness.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Enrollment and Follow Up Flow Chart

Rengel et al. Page 13

Crit Care Med. Author manuscript; available in PMC 2022 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Rengel et al. Page 14

Table 1:

Patient Characteristics

Characteristic Patients (N=556)
a

Age (years) 62 (52–71)

Sex (%)

 Male 60

 Female 40

Race (%)

 Caucasian 90

 African American 10

Education (years) 12 (12–14)

Charlson score 2 (1–4)

Katz ADL at enrollment
b 0 (0–1)

 Score = 0 72%

 Score > 0 28%

FAQ Score (IADL) at enrollment
c 0 (0–2)

 FAQ 0–1 69%

 FAQ > 1 31%

History of depression (%) 37%

History of PTSD (%) 6%

IQCODE-SF at enrollment 3 (3.0–3.19)

Employment at Enrollment 138 (25%)

 • Full Time 120 (22%)

 • Part Time 18 (3%)

 • Unemployed or Retired 418 (75%)

AHRQ Socioeconomic Score at Enrollment 49.8 (47.3–52.8)

Mean Modified SOFA in the ICU 4.7 (3.5–6.5)

Length of mechanical ventilation (days) 2.2 (0.9–5.8)

Days severely septic in the ICU 2 (0–5)

ICU length of stay 5 (3–10)

Hospital length of stay 10 (6–17)

Mean 24hr dose of benzodiazepines in the ICU
d 0.62 (0–6.63)

Crit Care Med. Author manuscript; available in PMC 2022 May 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Rengel et al. Page 15

Characteristic Patients (N=556)
a

Mean 24hr dose of opiates in the ICU
e 268.3 (1.1–944.6)

Mean 24hr dose of propofol in the ICU 0 (0–578)

Mean 24hr dose of haloperidol in the ICU 0 (0–0)

Mean 24hr dose of dexmedetomidine in the ICU 0 (0–0)

Delirium 394 (71%)

 Hypoactive
f
 delirium prevalence

390 (69%)

 Days with hypoactive delirium among those exposed 3 (2–7)

 Hyperactive
g
 delirium prevalence

95 (17%)

 Days with hyperactive delirium among those exposed 1 (1–3)

 Both hypoactive and hyperactive delirium in the same day (prevalence) 52 (9%)

 Days with both types of delirium among those exposed 1 (1–2)

Abbreviations: ADL, Activities of Daily Living; IADL, Instrumental Activities of Daily Living; ICU, intensive care unit; IQCODE-SF, Informant 
Questionnaire on Cognitive Decline in the Elderly Short Form; PTSD, post-traumatic stress disorder; SOFA, Sequential Organ Failure Assessment.

a
Median (25th – 75th percentile) unless otherwise noted

b
The Katz ADLs are scored on a scale of 0 to 6. Patients are assigned a score of 1 for each of 6 total activities (e.g., bathing, dressing, feeding) that 

they require assistance to complete. A score >0 indicates partial disability in ADLs.

c
The FAQ assessment of IADLs surveys patients on their ability to complete 10 tasks that support independent living (e.g., managing money, 

arranging transportation). Each activity is assigned a scaled score of 0–2 where 0 indicates participants can complete the task independently, 1 
indicates that the participant requires some help to complete the task, and 2 indicates complete dependence on someone else to complete the task. 
All scores are totaled together and a score >2 indicates dependence in IADLs, whereas a score >8 indicates disability in IADLs.

d
Measured in midazolam equivalents

e
Measured in fentanyl equivalents

f
Hypoactive delirium is defined as a positive CAM-ICU assessment with a corresponding RASS score of −1 to −3.

g
Hyperactive delirium is defined as a positive CAM-ICU assessment with a corresponding RASS score >0.
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Table 2:

Outcomes

3 Month Outcomes

Activities of Daily Living
1

 ▪ Median Katz Total Score 0 (0–1.2)

 ▪ No Dependence (ADL = 0) 63%

 ▪ Some Dependence (ADL >0) 37%

Instrumental Activities of Daily Living
2

 ▪ Median FAQ Total Score 3 (0–9)

 ▪ No Dependence (FAQ = 0–1) 37%

 ▪ Some Dependence (FAQ >1) 63%

 ▪ Disability (FAQ >8) 26%

Depression
3

 ▪ Median BDI-II Total Score 10 (5–17)

 ▪ Little or no depression 64%

 ▪ Mild depression 15%

 ▪ Moderate depression 11%

 ▪ Severe depression 10%

Post-Traumatic Stress Disorder
4

 ▪ Median PCL-S Total Score 23 (19–30)

 ▪ No PTSD 95%

 ▪ Probable PTSD 5%

12 Month Outcomes

Activities of Daily Living

 ▪ Median Katz Total Score 0 (0–1)

 ▪ No Dependence (ADL = 0) 69%

 ▪ Some Dependence (ADL >0) 31%

Instrumental Activities of Daily Living

 ▪ Median FAQ Total Score 2 (0–8)

 ▪ No Dependence (FAQ = 0–1) 64%

 ▪ Some Dependence (FAQ > 1) 56%

 ▪ Disability (FAQ >8) 24%

Depression

 ▪ Median BDI-II Total Score 10 (4–17)

 ▪ Little or no depression 67%

 ▪ Mild depression 12%

 ▪ Moderate depression 14%
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 ▪ Severe depression 8%

Post-Traumatic Stress Disorder

 ▪ Median PCL-S Total Score 22 (19–29)

 ▪ No PTSD Probable PTSD 95% 5%

1
The Katz ADLs are scored on a scale of 0 to 6. Patients are assigned a score of 1 for each of 6 total activities (e.g., bathing, dressing, feeding) that 

they require assistance to complete. A score >0 indicates partial disability in ADLs.

2
The FAQ assessment of IADLs surveys patients on their ability to complete 10 tasks that support independent living (e.g., managing money, 

arranging transportation). Each activity is assigned a scaled score of 0–2 where 0 indicates participants can complete the task independently, 1 
indicates that the participant requires some help to complete the task, and 2 indicates complete dependence on someone else to complete the task. 
All scores are totaled together and a score >2 indicates dependence in IADLs, whereas a score >8 indicates disability in IADLs.

3
The BDI-II surveys participants on 21 questions related to symptomatology of depression. Each item is rated on a severity scale of 0–3 where 0 

indicates no presence of the symptom and 3 indicates the most extreme form of each symptom. The scores are totaled and classified as follows: 
0–13 is minimal, 14–19 is mild depression, 20–28 is moderate depression, and 29–63 is severe depression.

4
The PCL-S is a 17-item self-report measure reflecting DSM-IV symptoms of PTSD. Each item/symptom is rated from 1–5 based on increasing 

severity where 1 indicates no presence of the symptom at all and 5 indicates extreme severity of the symptom. Scores are totaled together ranging 
from 17–85 and are classified as follows: 17–29 is little or no risk of PTSD, 28–29 is mild severity of PTSD, 30–44 is moderate severity of PTSD, 
and 45–85 is a high severity of PTSD.
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Table 3:

Motoric Subtypes vs. Functional Outcomes

3-month follow up (N=556) ADL Odds Ratio (95% CI) IADL-FAQ Difference (95% CI)

Hypoactive Delirium 1.05 (1.00, 1.12) 0.24 (0.07, 0.41)

Hyperactive Delirium 0.94 (0.80, 1.10) 0.17 (−0.31, 0.66)

12-month follow up (N=474) ADL Odds Ratio (95% CI) IADL-FAQ Difference (95% CI)

Hypoactive Delirium 1.06 (1.00, 1.12) 0.11 (−0.07, 0.29)

Hyperactive Delirium 0.89 (0.73, 1.08) −0.09 (−0.58, 0.40)

After adjusting for potential baseline and in-hospital confounders including age, gender, race, education, comorbidities, baseline cognitive and 
functional impairment, history of depression, severity of illness, and days of coma and mechanical ventilation, hypoactive delirium was associated 
with worse disability in IADLs at 3 months with a 0.24 point increase in FAQ score for each additional day of hypoactive delirium, or 1 additional 
disability for every 4 days of hypoactive delirium. We did not find a significant association between hypoactive or hyperactive delirium and the 
odds of developing a new disability in ADLs at 3 or 12 months, nor did we find an association between IADLs and hypoactive delirium at 12 
months or hyperactive delirium at 3 or 12 months.
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Table 4:

Motoric Subtypes vs. Mental Health Outcomes

3-month follow up (N=556) BDI-II Difference (95% CI) PCL-S Difference (95% CI)

Hypoactive Delirium 0.11 (−0.16. 0.38) −0.13 (−0.42, 0.15)

Hyperactive Delirium 0.59 (−0.14, 1.32) 0.78 (0.00, 1.55)

12-month follow up (N=474) BDI-II Difference (95% CI) PCL-S Difference (95% CI)

Hypoactive Delirium 0.03 (−0.27, 0.34) 0.18 (−0.11, 0.47)

Hyperactive Delirium 0.28 (−0.57, 1.12) 0.67 (−0.13, 1.46)

After adjusting for potential baseline and in-hospital confounders including age, gender, race, education, comorbidities, baseline cognitive and 
functional impairment, history of depression, severity of illness, and days of coma and mechanical ventilation, we did not find any significant 
association between days of hypoactive or hyperactive delirium and symptoms of depression or PTSD at 3 or 12 months after discharge from 
hospitalization for critical illness.
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