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Abstract

Background/Objectives—To assess symptoms in older (age ≥65 years) intensive care unit 

(ICU) survivors and determine whether post-ICU frailty identifies those with the greatest palliative 

care needs.

Design—A prospective cohort study.

Setting—An urban tertiary-care hospital and community hospital.

Participants—One-hundred and twenty-five medical-ICU survivors of mechanical ventilation 

age ≥65 years.
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Measurements—Baseline measurements of the Edmonton Symptom Assessment Scales 

(ESAS), categorized as mild (0–3), moderate (4–6), and severe (7–10), and the frailty phenotype 

were made during the week prior to hospital discharge. Functional recovery was defined as a 

return to a Katz Activities of Daily Living dependency count less than or equal to the pre-

hospitalization dependency count within 3 months. In the last 29 participants, we made additional 

assessments of fatigue and ESAS at baseline and 1 month after discharge.

Results—Fatigue was the most prevalent moderate-to-severe symptom (74%), followed by 

dyspnea (53%), drowsiness (50%), poor appetite (47%), pain (45%), depression (42%), anxiety 

(36%), and nausea (17%). At 1 month follow-up, there were no significant differences in the 

proportions of participants with moderate-to-severe symptoms. Each increase in baseline ESAS 

fatigue severity category was associated with a 55% lower odds of functional recovery (OR 0.45, 

95% CI 0.24–0.84), independent of age, sex, comorbidities, and critical illness severity. Compared 

to non-frail participants, frail participants had a higher median (IQR) baseline total ESAS 

symptom distress score (13 [9–22] versus 34 [23–44], p <0.001).

Conclusions—Older ICU survivors have a high burden of palliative care needs that persist at 1 

month after discharge. Fatigue is the most prevalent symptom and may interfere with recovery. 

Post-ICU frailty may be both a useful palliative care consultation trigger and treatment target.
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INTRODUCTION

The largest group of intensive care unit (ICU) survivors with the highest proportion of 

adverse outcomes are older survivors of mechanical ventilation.1 Approximately 150,000 

older adults survive an ICU admission with invasive mechanical ventilation annually in the 

United States, and this number will grow exponentially with the aging of our population.1–3 

Two-thirds of older ICU survivors of mechanical ventilation require post-acute facility care 

and 30% die within 6 months.1

Previous palliative care interventions have focused on critically ill patients within the 

ICU.4–7 These studies have yielded mixed results and largely ignore the fact that most older 

adults survive the ICU and spend a week or more on the general ward prior to discharge.8 A 

comprehensive assessment of the palliative care needs of older ICU survivors has never been 

performed just prior to hospital discharge and during the early post-acute care period. An 

improved understanding of patients’ needs and preferences during this important care 

transition may contribute to the development of tailored approaches to post-ICU care for this 

rapidly growing and debilitated population of older adults.

The use of triggers for palliative care consultation, i.e. clinical criteria associated with a high 

symptom burden or poor outcomes, has been advocated in ICUs to ensure appropriate 

specialist involvement for patients at high risk of unmet palliative care needs.9, 10 While 

several studies have successfully utilized ICU triggers to improve palliative care,5, 7 no 

studies have yet identified post-ICU triggers for critical illness survivors. Frailty is a 
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syndrome characterized by a generalized vulnerability to stressors resulting from an 

accumulation of physiologic deficits across multiple interrelated systems.11 We have shown 

that post-ICU frailty, measured by Fried’s frailty index during the post-critical acute care 

period, is associated with incident disability and high 6-month mortality in older ICU 

survivors.11, 12 We therefore undertook a prospective cohort study to assess the physical and 

psychological symptom distress and end-of-life care preferences of older ICU survivors of 

mechanical ventilation, and to assess whether post-ICU frailty identifies those with the 

greatest unmet palliative care needs just prior to hospital discharge.

METHODS

Study Design & Participants

We conducted a prospective cohort study at Columbia University Medical Center, a tertiary-

care center, and the Allen Pavilion, a Columbia-affiliated New York City community 

hospital. Recruitment took place in two phases using the same eligibility criteria: a pilot 

cohort (n=22) was enrolled between February and August 2012, and the main cohort 

(n=103) was enrolled between May 2014 and February 2016. Eligible patients were ≥65 

years old and admitted to the medical-ICU for acute respiratory failure requiring >24 hours 

of invasive or non-invasive (continuous or bi-level positive pressure support) mechanical 

ventilation. Exclusion criteria were use of extracorporeal life support, prior lung 

transplantation, current or previous neurological injury or neuromuscular disease with motor 

deficits, respiratory failure due to a primary neurologic diagnosis, dementia or altered mental 

status with inability to follow commands, not English or Spanish speaking, absence of a 

surrogate, in-hospital death, and planned discharge with hospice care. We excluded 

participants for whom we could not determine frailty status due to an incomplete Fried 

frailty assessment. The rationale for inclusion and exclusion criteria and details regarding 

informed consent are described in Supplementary Methods S1. The Columbia University 

Medical Center Institutional Review Board approved this study.

Measurements

Baseline measurements were made during the week prior to hospital discharge after 

participants were transferred from the ICU to the medical ward. Follow-up symptom 

assessments were made in-person or via telephone 1 month after hospital discharge. We 

measured symptoms at baseline with the Edmonton Symptom Assessment Scales (ESAS), 

assessing the severity of nine symptoms on 0–10 integer scales (pain, tiredness, nausea, 

depression, anxiety, drowsiness, poor appetite, dyspnea, and overall wellbeing).13 We 

assumed tiredness was a measure of fatigue, as has been done in prior studies.14, 15 As the 

ESAS survey methods direct, the surrogate estimated symptom severity when the participant 

could not. We categorized the severity of symptoms using the validated cut-offs of mild (0–

3), moderate (4–6), and severe (7–10).16 We examined symptom burden as the physical 

symptom distress score (a sum of pain, fatigue, nausea, drowsiness, dyspnea, and poor 

appetite totaling 0–60); the emotional symptom distress score (a sum of anxiety and 

depression totaling 0–20); and, the total symptom distress score (a sum of the physical score, 

the emotional score, and wellbeing totaling 0–90).15
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Interim analyses of the first 96 participants revealed that participants reported moderate-to-

severe fatigue more frequently than any other ESAS symptom. Since fatigue can have 

multiple etiologies, we added questionnaires at baseline and 1 month to better characterize 

the potential causes of fatigue and the impact of fatigue on physical and social function. The 

added questionnaires included the Brief Fatigue Inventory (BFI), the patient health 

questionnaire-9 (PH-9Q), the Insomnia Severity Index (ISI)), and added ESAS assessments 

at 1 month. Supplementary Methods S1 contains further details about these questionnaires.

We assessed end-of-life care preferences by asking the participant or surrogate as 

appropriate: whether the participant has a preference for goals of care that focus on comfort 

over life-prolonging care, and whether the participant would desire cardiopulmonary 

resuscitation and mechanical ventilation if death were imminent.17 Do Not Resuscitate 

(DNR) status was obtained from the medical record.

We assessed Fried’s five frailty domains during the baseline assessment. We used the 

original criteria to determine the presence or absence of each component, and frailty was 

defined as having ≥3 of these components.11 We made minor modifications to address 

measurement challenges related to the population of older ICU survivors that we have 

published previously,12 and that are described in Supplementary Table S1.

We assessed sociodemographic variables, Charlson comorbidities, the Acute Physiology and 

Chronic Health Evaluation (APACHE) II score, duration and type of mechanical ventilation, 

length of stay, and palliative care consultations during the hospitalization. We screened for 

cognitive function at baseline with the Mini-Cog.18 We assessed disability as the number of 

dependencies in the Katz Activities of Daily Living (ADLs) recalled from 1 month prior to 

hospitalization using a validated method,19 at the baseline assessment, and at 3 month 

follow-up.20 Functional recovery was defined as a return to a Katz ADL dependency count 

less than or equal to the pre-hospitalization dependency count within 3 months.21 Decedents 

were categorized as not achieving functional recovery. We examined hemoglobin levels and 

medications given during the in-hospital post-critical acute care period for participants who 

underwent the additional fatigue assessments (see Supplementary Methods S1 for details).

Statistical Analyses

We compared categorical variables using Chi-square or Fischer exact tests, and compared 

continuous variables using unpaired t-tests or Wilcoxon rank sum tests. We compared 

changes in symptom scores between the baseline assessment and 1-month follow-up using 

the Wilcoxon signed rank test. Using previously validated minimally clinically important 

differences (MCIDs) for ESAS individual, emotional, physical, and total symptom distress 

scores,15, 22 we determined the proportion of participants who had improvement, no change, 

or worsening in their individual and composite ESAS symptom distress scores between 

baseline and 1 month. We assessed associations of composite ESAS symptom distress scores 

by tertiles of age. We report ESAS sum score medians (IQR) for each age-group tertile, and 

the p-value for interaction between frailty and age in a linear regression model with ESAS 

score as the dependent variable. We used the Cochran-Armitage test for trend to test 

associations between the proportions of participants with potential secondary causes of 

fatigue across categories of increasing ESAS fatigue severity. We used logistic regression to 
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test the association between categories of ESAS fatigue severity at baseline and functional 

recovery at 3 months. A two-tailed p-value <0.05 was considered significant. We conducted 

an agglomerative hierarchical cluster analysis on the nine ESAS symptoms rated at baseline. 

Data were analyzed using Stata14.0 (Stata-Corp LP, College Station, TX) and RStudio 

0.99.484 (R foundation, Vienna, Austria).

RESULTS

Participants

We screened 503 older medical ICU survivors; 339 were excluded based on pre-specified 

criteria, 26 were missed, 26 declined, and 9 were excluded for having incomplete frailty 

assessments (Supplementary Figure S1). The final study sample included 125 participants, 

of who 22 were pilot study participants whose screening and enrollment data have been 

published previously.12 A total of 41 participants (12 from the pilot cohort and 29 from the 

main cohort) completed the ESAS at baseline and 1 month. Twenty-nine participants from 

the main cohort completed questionnaires related to fatigue at baseline and 1 month.

Participants had a median (IQR) age of 74 (68–81) years and 107 (86%) were frail. 

Compared to non-frail participants, frail participants were more often admitted from skilled-

care facilities and had a higher comorbidity burden. While frail and non-frail participants 

had a similar severity of critical illness based on the APACHE II score, frail participants 

more often required invasive mechanical ventilation and had a longer length of stay. Frail 

participants had a higher prevalence of cognitive impairment compared to non-frail 

participants (36% vs. 6%). Only 7 participants (6%) received a palliative care consult prior 

to hospital discharge, all of who were frail. At 3 months after hospital discharge, frail 

participants had a higher median (IQR) number of ADL dependences compared to non-frail 

participants (1 (0–3) versus 0 (0-0), and were more likely to have died (23% versus 0%) 

(Table 1).

Symptoms and Frailty During the Week Prior to Hospital Discharge

Fatigue was the most prevalent moderate-to-severe symptom (74%), followed by dyspnea 

(53%), drowsiness (50%), poor appetite (47%), pain (45%), depression (42%), anxiety 

(36%), and nausea (17%) (Figure 1A). The dendrogram suggests that there are two distinct 

symptom clusters (Figure 2). In one cluster, fatigue clustered most closely with worse 

overall wellbeing and the physical symptoms of drowsiness, pain, dyspnea, and appetite. In 

the other cluster, depression and anxiety clustered closely together, followed by nausea.

Compared to non-frail participants, frail participants had significantly higher emotional, 

physical, and total ESAS symptom distress scores (Figure 3). The statistically significant 

differences in the median emotional symptom scores (6 points), physical symptom scores 

(12 points), and total symptom scores (21 points) between frail and non-frail participants 

exceed the MCIDs of 3 points, 2 points, and 3 points, respectively.15 Compared to non-frail 

participants, frail participants reported significantly higher levels of fatigue, drowsiness, 

anxiety, and worse overall wellbeing (Supplementary Table S2). Among frail participants, 
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neither individual nor sum scores of ESAS symptoms differed significantly across frailty 

scores 3, 4, and 5 (Supplementary Table S3).

There was no statistically significant difference in composite ESAS symptom distress scores 

by tertiles of age (Supplementary Table S4), or by comparing the 7 participants who 

received a palliative care consultation to those who did not (Supplementary Table S5).

End-of-Life Care Preferences and Frailty During the Week Prior to Hospital Discharge

While 95 (80%) participants reported a desire for comfort-oriented end-of-life care and 74 

(62%) were willing to forgo cardiopulmonary resuscitation, only 24 (19%) had a DNR 

status. Compared to non-frail participants, frail participants were not significantly more 

likely to prefer comfort-oriented end-of-life care (71% versus 81%, p=0.31) or have a DNR 

status (11% versus 21%, p=0.35). Among the 7 participants who received a palliative care 

consultation during the hospitalization, 6 had documentation of discussions about advanced 

care planning, 3 changed to a DNR status after the consultation, and 1 changed her hospital 

discharge plan from skilled-care to hospice after study enrollment.

Changes in Symptoms at 1 Month

There were no statistically significant differences in the proportions of participants reporting 

moderate-to-severe symptoms between baseline and 1 month (Figure 1B). The median 

ESAS emotional, physical, and total symptom distress scores did not differ significantly 

between baseline and 1 month either (Supplementary Table S4). Categorizing changes in 

ESAS symptom distress scores as improved, no change, and worsened based on MCIDs 

revealed that ESAS emotional and physical symptom distress scores improved for 33% and 

44%, did not change for 45% and 17%, and worsened for 23% and 39%, respectively 

(Supplementary Table S5).

Fatigue Analyses

Among the 29 participants who completed the BFI, 74% and 59% felt unusually fatigued at 

baseline and at 1 month, respectively (p=0.28). At baseline, 62% and 66% reported that 

fatigue interfered with general activity and walking (scores >0 on 0–10 integer scales), 

respectively. At 1-month follow-up, 55% and 66% reported that fatigue interfered with 

general activity and walking, respectively (Supplementary Table S6). At baseline, 71% and 

51% of those with moderate or severe fatigue had insomnia based on the ISI, whereas no 

participants with mild fatigue reported insomnia (p-for-trend = 0.06) (Supplementary Table 

S7). Depression was highly prevalent (94% based on the PHQ-9 criteria), and did not change 

across categories of increasing ESAS fatigue severity (p-for-trend=0.88) (Supplementary 

Table S7).

Among all 125 study participants, those reporting severe fatigue at baseline tended to have 

lower median (IQR) hemoglobin levels (9.6 (8.8–11.0 mg/dL) compared to those reporting 

mild fatigue (10.9 (9.1–11.9) mg/dl) (p-for-trend=0.07). The proportion of participants on 

medications at baseline with a potential side effect of fatigue did not change across 

categories of increasing ESAS fatigue severity (all p-for-trend >0.05) (Supplementary Table 

S7). Each increase in baseline ESAS fatigue severity category was associated with a 55% 
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lower odds of functional recovery (OR 0.45 95% CI 0.24–0.84), independent of age, sex, 

comorbidities, and critical illness severity (Supplementary Table S8).

DISCUSSION

We have shown that ICU survivors of mechanical ventilation older than 65 years have a high 

burden of unmet palliative care needs just prior to hospital discharge, which persist or 

worsen for a majority during the month after hospital discharge. While prior critical care 

outcomes studies have focused on physical disability,23 cognitive impairment,24 and 

psychiatric illnesses,25 our study is the first to report a comprehensive symptom assessment 

across the post-ICU to post-acute care transition. We found that fatigue is the most common 

moderate-to-severe symptom in older ICU survivors, and that it may interfere with 

functional recovery. Our findings suggest that palliative care interventions are needed not 

only in the ICU but also during the post-ICU acute care period, and that the post-ICU frailty 

phenotype may be a useful palliative care trigger to study further since it identifies those 

with the greatest symptom burden.

There are several reasons why older ICU survivors may have unmet palliative care needs at 

hospital discharge. Distracted by the fact that patients survived a potentially life-threatening 

illness, providers may focus on the treatment of medical conditions and presume that 

symptoms resolve as patients recover. Many participants in our study had cognitive 

dysfunction on mini-COG screening, and these patients may have difficulty communicating 

their symptoms.26 Study participants may not have received a palliative care consultation 

because most of them do not have advanced cancer, dementia, or heart failure, the most 

common diagnoses for which palliative care is consulted and for which hospice services are 

received.27–29 It is for this very reason that frailty might be considered a trigger for palliative 

care consult, as it is associated with uncontrolled symptoms and may identify a patient 

population that is not traditionally considered in need of palliative care.

Our cross-sectional analysis does not permit an evaluation of the causal direction of the 

association between the frailty phenotype and symptom burden, but there are several reasons 

to believe that the pathways could be bidirectional. Persistent pain may perpetuate frailty by 

impairing mobility, leading to decreased nutritional intake, or causing depression and 

feelings of exhaustion.30 Dyspnea may lead to avoidance of physical activity, accelerating 

frailty due to deconditioning.31, 32 Alternatively, frailty may cause dyspnea. In community-

dwelling older adults, reduced lower extremity proximal muscle function is independently 

associated with moderate to severe dyspnea,33 and slower gait speed is independently 

associated with worse respiratory muscle function.34 Frail older adults have been found to 

have deregulation of grehlin and cholecystokinin that may cause loss of appetite, and that in 

turn could potentiate muscle wasting and fatigue.35 The frailty phenotype is associated with 

depression and anxiety,36 and frailty and depression interact resulting in an increased risk of 

death in older adults.37 Given these associations, treating symptoms in frail older ICU 

survivors may be both palliative and potentially therapeutic, especially if symptoms are 

limiting rehabilitation or nutritional intake.
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We found a high prevalence of discordance between reported end-of-life care preferences 

and documented code status in older ICU survivors just prior to hospital discharge. Patients 

and surrogates are typically asked about code status upon arrival to the hospital and during 

the ICU admission.38 Our results suggest that targeting the post-ICU pre-hospital discharge 

period for advance care planning discussions may allow patients the opportunity to 

reconsider their preferences based on actual experiences receiving life-sustaining therapies 

in the ICU.12

Fatigue is one of the most common, underreported, and undertreated symptoms in advanced 

cancer, AIDS, heart disease, and chronic obstructive pulmonary disease (COPD).3940 In 

community-dwelling older adults, fatigue is independently associated with frailty,41 worse 

physical function,42 and is the leading reason for restricted activity.43 Our study is the first to 

find that higher levels of fatigue are independently associated with lower odds of functional 

recovery in older survivors of critical illness. Studies of older adults with COPD have shown 

that fatigue is independently associated with decreased physical activity,44 but COPD 

patients still achieve clinically significant improvements in fatigue and function with 

pulmonary rehabilitation.45 Accordingly, fatigued older ICU survivors might still benefit 

from rehabilitation. Still, fatigue is one of the most difficult symptoms to treat given its 

multifactorial nature and inconsistent response to pharmacologic therapy.46 These 

complexities underscore the importance of referring fatigued older ICU survivors to 

specialty-level palliative care.

Our finding that fatigue clusters most closely with drowsiness, pain, dyspnea, and loss of 

appetite, and is associated with insomnia in older ICU survivors, suggests that we should 

treat pain aiming to avoid opioid-induced drowsiness, assess and optimize respiratory 

function, promote adequate nutritional intake, and treat insomnia with environmental or 

pharmacologic interventions. Future research should further examine the relationships 

between fatigue, physical activity, and functional recovery in older ICU survivors, as well as 

evaluate therapeutic options for treating fatigue. For example, stimulants such as 

methylphenidate have been found to treat multifactorial fatigue in cancer patients,47 and 

have been shown to be safe for use in older adults with depression.48

Our study has several limitations. The ESAS only measures a subset of possible symptoms 

experienced by older ICU survivors. While the frailty phenotype identified ICU survivors 

with the highest burden of symptoms, 86% were frail using Fried’s original cutoffs that were 

derived using community-dwelling older adults. Rescaling frailty component cutoffs for the 

population of older ICU survivors may achieve greater differentiation of degrees of 

symptom burden and severity by frailty status. Several participants demonstrated cognitive 

dysfunction at enrollment, and the relationships between physical frailty, cognitive function, 

and outcomes need to be studied further. We began ESAS and detailed fatigue assessments 

at 1 month after hospital discharge only after a majority of participants had already enrolled. 

We had too few participants to examine ESAS symptom severity trajectories by frailty 

status. Future studies should track symptoms over longer periods of time and evaluate 

associations with frailty status. Study participants were treated at a tertiary-care center and 

community hospital in New York City. Future studies of larger cohorts of older ICU 

survivors from different geographic regions are needed to validate our results.
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In conclusion, older ICU survivors have a high burden of unmet palliative care needs that 

persist at 1 month after discharge. Our findings support a paradigm expansion of palliative 

care interventions for the critically ill from early interventions in the ICU to in-hospital post-

critical acute care interventions focused on advance care planning and treating symptoms in 

frail older ICU survivors with the goal of improving critical illness survivorship.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
(A) Percent of participants with moderate-to-severe ESAS Symptoms at Baseline (n = 125) 

(B) Percent of participants with moderate-to-severe ESAS symptoms at baseline and 1 

month (n = 41). Symptom severity is defined as moderate-to-severe if the severity score is 

≥4.
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Figure 2. 
A cluster dendrogram of ESAS symptoms at baseline illustrating the history of merges 

resulting in the depicted clusters, with the vertical height between symptoms defined by the 

Euclidian distance, and symptom cluster node distance defined by Ward’s minimum 

variance.
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Figure 3. 
(A) Physical, (B) emotional, and (C) total ESAS symptom distress scores by frailty status. 

The physical symptom distress score is the composite score for ESAS symptoms of 

tiredness, drowsiness, dyspnea, nausea, pain, and poor appetite. The median (IQR) for the 

physical symptom distress score was 9 (5–17) for non-frail participants, and 21 (15 – 28) for 

frail participants (p <0.001). (B) The emotional symptom distress score is the composite 

score for ESAS symptoms of depression and anxiety. The median (IQR) for the emotional 

symptom distress score was 0 (0–4) for non-frail participants and 6 (0–11) for frail 

participants (p = 0.02). (C) The total symptom distress score is the composite score for all 

nine ESAS symptoms (those aforementioned and overall wellbeing). The median (IQR) for 

the total ESAS symptom distress score was 13 (8–22) for non-frail participants and 34 (23 – 

44) for frail participants (p <0.001).
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Table 1

Participant Characteristics by Frailty Status

Characteristics of Participants No. with
data

All
(n=125)

Frail
(n=107)

Non-Frail
(n=18)

Female, n (%) 125 64 (51%) 58 (54%) 6 (33%)

Age, median (IQRa) 125 74 (68 – 81) 76 (68 – 81) 70 (67 – 74)

Race/Ethnicity 125

  Non-Hispanic White, n (%) 42 (34%) 33 (31%) 9 (50%)

  Non-Hispanic Black, n (%) 17 (14%) 17 (16%) 0 (0%)

  Hispanic, n (%) 64 (51%) 55 (51%) 9 (50%)

  Other, n (%) 2 (2%) 2 (2%) 0 (0%)

Health Insurance 125

  Medicare Only, n (%) 20 (16%) 18 (17%) 2 (11%)

  Medicaid, n (%) 73 (58%) 65 (61%) 8 (44%)

  Private, n (%) 32 (26%) 24 (22%) 8 (44%)

Highest Level Education 120

  ≤ High School Degree, n (%) 80 (67%) 69 (66%) 11 (69%)

  ≥ College Degree, n (%) 40 (33%) 35 (34%) 5 (31%)

Residence Prior to Hospitalization 125

  Home, n (%) 95 (76%) 78 (73%) 17 (94%)

  Skilled-Care Facilityb, n (%) 30 (24%) 29 (27%) 1 (6%)

Pre-Admission Katz ADL Index,
median (IQR)

124 0 (0 – 3) 1 (0 – 3) 0 (0 – 0)

Charlson Comorbidity Index,
median (IQR)

125 2 (1 – 4) 2 (1 – 4) 1 (0 – 1)

Metastatic or Liquid Tumor, n (%) 125 10 (8%) 9 (8%) 1 (6%)

APACHEc II Score, median (IQR) 125 31 (26 – 37) 32 (26 – 37) 30 (24 – 38)

Type of Respiratory Support 125

  Mechanical Ventilation, n (%) 100 (80%) 87 (81%) 13 (72%)

  Noninvasive Ventilation Only, n (%) 25 (20%) 20 (19%) 5 (31%)

ICUd days, median (IQR) 125 4 (3 – 8) 5 (3 – 8) 2 (2 – 4)

Post-ICU Ward Days Before Discharge,
median (IQR)

125 7 (4 – 13) 7 (4 – 15) 4 (2 – 7)

Total Hospital Days, median (IQR) 125 12 (8 – 22) 13 (9 – 26) 8 (3 – 12)

Cognitive Impairmente, n (%) 120 35 (31%) 34 (36%) 1 (6%)

Deliriumf, n (%) 120 7 (6%) 7 (7%) 0 (0%)

Palliative Care Consult, n (%) 125 7 (6%) 7 (7%) 0 (0%)

Disposition at Hospital Discharge 125

  Home, n (%) 63 (50%) 46 (43%) 17 (94%)

  Skilled-Care Facility, n (%) 62 (50%) 61 (57%) 17 (6%)

3-month Mortality, n (%) 110 23 (18%) 23 (21%) 0 (0%)

3-month Katz ADL Index, median

(IQR)g
74 1 (0 – 3) 1 (0 – 3) 0 (0 – 0)
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a
Interquartile range;

b
Skilled care facilities included acute or sub-acute rehabilitation facilities, residential nursing homes, or long-term acute care facilities;

c
Acute Physiology And Chronic Health Evaluation;

d
Intensive Care Unit;

e
Mini-Cog screening;

f
Confusion Assessment Method-ICU screening;

g
Does not include 22 pilot study participants who did not have these measurements; 17 participants died before 3-month follow-up, 9 participants 

are awaiting 3-month follow-up, and 3 participants could not be reached for 3-month follow-up
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Table 2

End-of-Life Care Preferences and Code Status by Frailty Score Categories

End-of-Life Care Preference All Frail Non-Frail p

Preference for or consideration of
comfort-oriented end-of-life care, n (%)

95 (80%) 83 (81%) 12 (71%) 0.31

Would not want chest compressions or
breathing machine, or unsure, n (%)

74 (62%) 62 (61%) 12 (71%) 0.44

DNRa, n (%) 24 (19%) 22 (21%) 2 (11%) 0.35

a
Do Not Resuscitate
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