Journal of Geriatric Psychiatry and Neurology

http://jgp.sagepub.com/

The Effect of Poststroke Delirium on Short-Term Outcomes of Elderly Patients Undergoing
Rehabilitation
Renato Turco, Giuseppe Bellelli, Alessandro Morandi, Simona Gentile and Marco Trabucchi
J Geriatr Psychiatry Neurol published online 15 March 2013
DOI: 10.1177/0891988713481265

The online version of this article can be found at:
http://jgp.sagepub.com/content/early/2013/03/14/0891988713481265

Published by:
®SAGE

http://www.sagepublications.com

Additional services and information for Journal of Geriatric Psychiatry and Neurology can be found at:
Email Alerts: http://jgp.sagepub.com/cgi/alerts
Subscriptions: http://jgp.sagepub.com/subscriptions
Reprints: http://www.sagepub.com/journalsReprints.nav

Permissions: http://www.sagepub.com/journalsPermissions.nav

>> OnlineFirst Version of Record - Mar 15, 2013
What is This?

Downloaded from jgp.sagepub.com at Biblioteca Del Polo Didattico Vialba on March 16, 2013


http://jgp.sagepub.com/
http://jgp.sagepub.com/content/early/2013/03/14/0891988713481265
http://www.sagepublications.com
http://jgp.sagepub.com/cgi/alerts
http://jgp.sagepub.com/subscriptions
http://www.sagepub.com/journalsReprints.nav
http://www.sagepub.com/journalsPermissions.nav
http://jgp.sagepub.com/content/early/2013/03/14/0891988713481265.full.pdf
http://online.sagepub.com/site/sphelp/vorhelp.xhtml
http://jgp.sagepub.com/

Article

Journal of Geriatric Psychiatry

and Neurology

00(0) 1-6

© The Author(s) 2013

Reprints and permission:
sagepub.com/journalsPermissions.nav
DOI: 10.1177/0891988713481265
jgpn.sagepub.com

®SAGE

The Effect of Poststroke Delirium on
Short-Term Outcomes of Elderly Patients
Undergoing Rehabilitation

Renato Turco, MD'"?, Giuseppe Bellelli, MD***,
Alessandro Morandi, MD, MPH'*%, Simona Gentile, MD"?, and
Marco Trabucchi, MD*®

Abstract

Objectives: Delirium is a common poststroke complication, but its prevalence and effect in rehabilitation settings is unknown. We
retrospectively assessed the prevalence of delirium in elderly patients undergoing poststroke rehabilitation and its association with
short-term outcomes. Methods: All patients (aged >65 years) admitted to the Department of Rehabilitation between November
2007 and October 201 | after a recent stroke were screened for delirium. Delirium was diagnosed using the confusion assessment
method. Multiple logistic regressions were used to evaluate the association between delirium, institutionalization, and inhospital
death, while multiple linear regressions were used for the association between delirium and functional recovery, defined in 3
different ways which include (1) measuring the relative functional gain of the Barthel index (BI-RFG); (2) the change in Barthel index
(Bl) walking subscore from admission to discharge; and (3) the change in Tinetti score from admission to discharge. Results: In all, 58
(33%) patients of the total 176 patients were consecutively admitted to our department with delirium. After adjustment for potential
confounders, poststroke delirium (PSD) was an independent predictor of institutionalization (odds ratio [OR] = 7.23; 95%
confidence interval [Cl] = 4.79 to 10.91; P < .0003) and inhospital death (OR = 4.26; 95% CI = .15 to 15.81; P = .03); PSD was
not a predictor of functional recovery at discharge, neither using the BI-RFG (P = .96) nor using the change from admission to
discharge of both the Bl walking subscore (P = .57) and the Tinetti score (P = .61) as outcome measures. Conclusions: In elderly
patients undergoing poststroke rehabilitation, delirium is an independent predictor of institutionalization and inhospital death, but it
does not affect functional recovery.
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usually transferred to intensive rehabilitation or skilled nursing
facilities to receive rehabilitation. These data refer to a study by
Freburger and colleagues, using data from the American
Hospital Association Annual Survey Database on more than
1 80 00 patients admitted between 2005 and 2006.'" In Italy,
according to a recent report of the Ministry of Health, more

Introduction

Delirium is a serious neuropsychiatric syndrome that is charac-
terized by acute and fluctuating disturbance of consciousness,
inattention, and deficits in arousal and cognition." It is one of
the most common inhospital complications™* occurring in
approximately 1 in 5 patients, especially in the elderly patients
with high comorbidity and/or preexisting cognitive impair-
ment.* Previous studies have shown that the incidence of
poststroke delirium (PSD) is higher (13-48%),> compared to
the 10% to 25% incidence in patients admitted to general
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internal medicine wards.'® Patients with PSD have unfavorable
outcomes, including higher mortality, longer hospitalizations,
greater risk of dementia,” and greater degree of functional
dependence after hospital discharge.®®

Currently, a relevant proportion of patients with stroke are
transferred from hospitals to the rehabilitation facilities in order
to start or continue their process of functional recovery. In the
United States, nearly 30% of the patients with acute stroke are
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than half of all the patients admitted to stroke units are usually
transferred to rehabilitation facilities and about one-third are
transferred directly to home.'?

Therefore, the potential impact of PSD on the final outcome
of rehabilitation should be regarded with particular attention by
physicians working in postacute settings, for its possible impli-
cation on clinical outcomes and functional recovery. Nonethe-
less, studies of PSD in rehabilitation settings are lacking.

The aims of this study were to describe the prevalence of
PSD in elderly patients admitted to a rehabilitation center and
to evaluate its association with adverse outcomes, including
functional recovery, institutionalization, and mortality.

Methods
Study Design and Population

This was a single-center retrospective cohort study conducted at
the Department of Rehabilitation and Aged Care (DRAC) of the
Ancelle della Carita Hospital (Cremona, Italy); an 80-bedward
devoted to the inhospital rehabilitation of postacute and chronic
disabilities of elderly patients. The general characteristics of our
DRAC have been already described in detail.'® Briefly, the most
frequent reasons for DRAC admission are postsurgical interven-
tions (hip fracture surgical repair; hip or knee arthroplasty; abdom-
inal, cardiac, or thoracic surgery), stroke (recent or chronic),
peripheral vascular diseases, subacute and chronic heart failure,
subacute and chronic obstructive pulmonary diseases, Parkinson
diseases and parkinsonisms, or gait and balance disorders owing
to a single or mixed etiology, including hypokinetic syndrome.

The study population was selected among all patients aged
65 years and older with recent (<1 month) ischemic or hemor-
rhagic stroke, first and consecutively admitted from the stroke
unit and/or the neurological department of the local community
hospital to our DRAC in the period between November 2007 and
October 2011. The stroke unit and/or the neurological depart-
ment of the local hospital usually transfer patients with stroke
toward 3 different rehabilitative centers on the basis of bed avail-
ability (ie, the first bed available in the rehabilitation setting).
Patients are selected for rehabilitation by the neurologists
according to possible functional and/or cognitive improvement.

Exclusion criteria of this study included patients urgently
transferred to the acute hospital during DRAC stay because
of unavailability of information regarding the next destination
and outcome at the time of the acute hospital discharge.

Informed consent was waived because of the retrospective
nature of the study. The study was approved by the institutional
review board of the Ethics Committee of Gerontological
Sciences, Geriatric Research Group, Italy.

Rehabilitation Training

All patients attended a 1-hour session of physical exercises
twice daily Monday through Friday and a 1-hour session on
Saturday in accordance with their clinical condition. The phys-
ical exercise program was managed by a physical therapist,
with the goals of enhancing flexibility, range of motion in

joints, strength of arms and legs, coordination, static and
dynamic balance, and, especially, transfers, postural, and gait
training. A neurocognitive and/or occupational rehabilitation
program was prescribed when required by the team members.

Multidimensional Assessment

All patients were evaluated with a standardized multidimen-
sional assessment including age, gender, malnutrition (defined
with Mini Nutritional Assessment Score <17),'* laboratory
measures (albumin, C-reactive protein serum levels), func-
tional status measured with the Lawton and Brody’s instrumen-
tal activities of daily living,'® the Barthel index (BI),'¢ the BI
walking subscore, and the Tinetti score.'” The BI is a tool that
is frequently used in rehabilitation to evaluate functional recov-
ery in patients with stroke.'® It was assessed through surrogate
interview before admission, on rehabilitation admission, and at
rehabilitation discharge. The BI before admission was esti-
mated based on proxy reports and referred to the prior acute
event. The Tinetti scale is a performance-based instrument
whose score ranges from 0 (maximum impairment) to 28 (best
performance), addressing gait and balance. Cognitive status
and presence of depressive symptoms were assessed with the
Mini-Mental State Examination (MMSE)'® and the 15-items
Geriatric Depression Scale.?” The latter was administered only
to patients with a MMSE greater than or equal to 15 of 30. We
also collected the occurrence of adverse clinical events (ACEs)
during DRAC stay, including cardiovascular and respiratory
events, urinary and nonurinary tract infections, and falls.

Covariates and Outcomes

Delirium, the main variable of interest, was screened on DRAC
admission and at discharge using the confusion assessment
method (CAM)?' and diagnosed by expert senior geriatricians
according to the Diagnostic and Statistic Manual Disorder,
fourth edition, text revision (DSM-IV-TR) definition.

The adverse outcomes related to delirium were functional
recovery at rehabilitation discharge, institutionalization (ie,
discharge to nursing home [NH]), and mortality during DRAC
stay. Functional recovery was assessed using 3 different
measures including the relative functional gain of the BI (BI-
RFG)® and the change from admission to discharge of both
BI walking subscore and Tinetti score. The BI-RFG was com-
puted as ([BI discharge—BI admission]/[BI before admis-
sion—BI admission]) x 100, where BI before admission—BI
admission denotes functional loss before admission and BI dis-
charge—BI admission denotes gain following rehabilitation
The changes from admission to discharge of both BI walking
subscore and Tinetti score were collected as measures of
recovery in the gait and balance performance.

Statistical Analysis

The ¢ test for pair comparison of continuous variables and the
chi-square test of dichotomous variables were used to examine
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the differences between patients with and without delirium.
The association between delirium and negative outcomes was
tested using a multivariate logistic regression model for institu-
tionalization and mortality and 3 multivariate linear regression
models for functional recovery (BI-RFG and the change from
admission to discharge of both BI walking subscore and Tinetti
score). In both cases, the models were adjusted for specific
covariates, selected within those significantly associated with
delirium according to bivariate analyses (P < .05). All analyses
were performed using version 11.0 of the SPSS package (SPSS
Inc, Chicago, Illinois).

Results

A total of 185 patients were admitted to our DRAC for post-
stroke rehabilitation. Of these, 9 were readmitted to the local
hospital because of clinical instability requiring an intensive
approach and were, therefore, excluded from further analyses.
Nonetheless, none of these patients had delirium on admission.
The remaining patients (n = 176) were included in this study.

Patients were on average old (mean age 81.7 + standard
deviation 6.4) and predominantly females. Almost 1 of the 3
patients transferred, with a diagnosis of acute stroke, had
delirium on admission (Table 1).

Comparing patients with and without delirium revealed no
significant difference in age, social status, basal and instrumen-
tal ADL before stroke, type of stroke, and time from stroke to
DRAC admission. The serum albumin levels as well as the per-
centage of patients who received at least 4 drugs on admission
were similar in both the groups. Patients with delirium had sig-
nificantly higher C-reactive protein serum levels, prevalence of
malnutrition, and cognitive impairment, while no difference
was found for depressive symptoms. Functional impairment
on admission was greater in the group with delirium. Of the
patients with delirium, 79.3% had at least 1 ACE during DRAC
stay. Delirious patients had significantly worse outcomes,
including lower functional recovery, higher rates of discharge
to NH, and death. Only 8 patients had delirium at discharge,
of whom 4 were in the group with PSD on admission.

Delirium on admission was found as an independent predic-
tor of institutionalization (odds ratio, [OR] = 7.23; 95% confi-
dence interval, [CI] = 4.79-10.91; P < .001) and mortality (OR
=4.26;95% CI = 1.15-15.81; P = .0304; Table 2). Other pre-
dictors of institutionalization were malnutrition (OR = 5.71;
95% CI = 1.62-20.09; P = .006), the presence of bladder cathe-
ter (OR = 4.56; 95% CI = 1.36-15.28; P = .013), and BI on
admission (OR = 0.94; 95% CI = 0.91-0.97; P = .001), while
other predictors of mortality were malnutrition (OR = 6.94;
95% CI = 1.85-26.0; P = .004) and serum levels of C-
Reactive protein (OR = 1.21; 95% CI = 1.06-1.38; P = .005).

In all the 3 linear regression models, delirium on admission
was not associated with functional recovery at discharge
(Table 3). Other variables were found as predictors of func-
tional status at discharge, with small differences according to
the measure of functional status. In the first model using the
BI-RFG as an outcome, independent predictors of functional

recovery were the BI score on admission (P < .001) and the
presence of bladder catheter (P = .032) at the time of
DRAC admission. In the second model using the change
from admission to discharge of BI walking subscore as an
outcome, the variables predicting recovery were, again, the
presence of bladder catheter (P < .001), malnutrition (P <
.001), and BI walking subscore on admission (P < .001).
Finally, in the third model using the change in Tinetti score
from admission to discharge as functional outcome, the
variables predicting recovery were malnutrition (P < .001)
and Tinetti score on admission (P < .001).

Discussion

The study shows that PSD is frequent in patients transferred to
a postacute setting for rehabilitation, and it is an independent
risk factor for early death and institutionalization at discharge
but not for functional recovery.

These findings extend the existing literature of studies on
PSD and contribute to disseminate knowledge about this condi-
tion. In fact, this is the first study of PSD in a rehabilitation set-
ting, since previous studies on this topic have focused only on
patients in acute hospital wards and emergency department.®®
We provided data about the prevalence of this condition and its
potential consequences on outcomes at discharge. The rate of
delirium in our study is similar to studies among patients in
stroke units,® which reported a prevalence ranging from 10%
to 48%. There are some possible explanations of this finding.
On one side, we can hypothesize that the prevalence rate
reflects the accuracy and the timeliness of delirium assessment.
Indeed, we performed a prompt assessment of delirium early on
DRAC admission, using both the CAM algorithm—recognized
as the most accurate bedside tool to detect delirium®* and the
DSM criteria. On the other side, admission to DRAC may be
considered a stressful time frame and transition of care as a
possible predisposing factor to the occurrence of delir-
ium?-**—that is, patients are transferred from acute hospital
to DRAC with an ambulance. An alternative, and not mutually
exclusive, explanation is that PSD prevalence may reflect the
high vulnerability of our population. Indeed, we included very
elderly patients, with a high prevalence of malnutrition and
poor prestroke functional status.

We are not able to evaluate whether the high prevalence of
PSD in our study reflects the persistence of delirium after acute
hospital discharge. Because previous studies suggest that PSD
may last for more than 1 month?®® and the mean length of stay in
stroke units or acute hospital was on average 12 days, the
hypothesis that PSD was a persistent condition in our patients
is not unfounded. However, the high prevalence of bladder
catheter on DRAC admission in delirious patients may also
support the hypothesis that delirium was the result of different
practices in managing stroke of acute hospital patients. Further
studies are needed to clarify this issue.

The role of delirium as a predictor of mortality and institu-
tionalization is in line with previous studies in patients with
medical conditions other than stroke.’®?’ Similarly, the
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Table 1. Clinical Characteristics of 176 Patients Newly and Consecutively Admitted After an Acute Stroke to a DRAC, According to the

Presence of Delirium on Admission.?

All Patients No Delirium on Admission Delirium on Admission
(n =176, 100%) (n= 118, 67.0%) (n = 58, 33.0%) P

Age, years 81.7 + 64 8l.6 + 6.6 819 + 6.1 .704
Female, n (%) 118 (67.0) 86 (72.9) 32 (55.2) 0I5
Living alone, n (%) 86 (48.9) 54 (45.8) 32 (55.2) .155
Type of stroke

Ischemic, right side, n (%) 71 (40.3) 48 (40.7) 23 (39.7) 515

Ischemic, left side, n (%) 53 (30.1) 34 (28.8) 19 (32.8) .356

Hemorrhagic, right side, n (%) 19 (10.8) 12 (10.2) 7 (12.1) 442

Hemorrhagic, left side, n (%) 16 (9.1) 12 (10.2) 4 (6.9) 342

Others, n (%)° 17 9.7) 12 (10.2) 5 (8.6) 488
Time from stroke to DRAC admission, days 129 + 94 12.1 + 8.6 147 + 9.7 .077
Urinary catheter on admission, n (%) 56 (31.8) 29 (24.6) 27 (44.6) .003
Albumin serum level, g/dL 32+ 05 32 4+ 05 3.1 + 04 153
C-reactive protein serum level, mg/dL 35 + 43 30 + 42 45 4+ 43 036
Medications >4 on fadmission, n (%) 116 (65.9) 76 (64.4) 40 (69.0) 335
Malnutrition, n (%) 42 (23.9) 21 (17.8) 21 (36.2) .007
Instrumental activities of daily living, functions lost (0-8) 37 + 3.0 4.0 + 3.1 33 +£29 177
Bl I-month before admission (0-100) 86.6 + 18.1 874 + 17.7 85.2 + 18.9 449
Bl on admission (0-100) 299 + 254 37.7 £ 259 140 + I5.1 <.0005
Bl at discharge (0-100) 54.0 + 36.3 63.5 + 344 33.8 + 322 <.0005
BI-RFG (0-100)° 57.3 + 35.6 63.9 + 349 41.5 + 325 .001
Bl walking subscore on admission (0-15) 29 + 42 39 + 46 07 + 1.6 <.0005
Bl walking subscore at discharge (0-15) 84 + 6.1 97 + 59 55 + 57 <.0005
Tinetti score on admission (0-28) 67 +73 83 +75 3.1 +53 <.0005
Tinetti score at discharge (0-28) 152 + 9.3 16.8 + 89 110 + 9.0 <.0005
Mini Mental State Examination (0-30)d 18.1 + 70 20.0 + 59 13.1 + 74 <.0005
Geriatric Depression Scale (0-15) 53 + 36 52 + 3.6 59 + 34 494
Adverse clinical events (at least |), n (%) 101 (57.4) 55 (46.6) 46 (79.3) <.0005
Delirium at discharge, n (%)° 8 (5.1 4 (3.5) 4 (9.3) 333
Length of DRAC stay, days 40.7 + 214 41.7 + 21.2 386 + 21.9 372
Discharge to home, n (%)° 114 (64.8) 97 (82.2) 17 (29.3) <.0005
Discharge to nursing home, n (%)° 42 (23.9) 16 (13.6) 26 (44.8) <.0005
Death occurring during DRAC stay, n (%) 20 (11.4) 54.2) 15 (25.9) <.0005

Abbreviations: BI-RFG, relative functional gain of the Barthel index; DRAC, Department of Rehabilitation and Aged Care; BI, Barthel index.
Data are intended as means + standard deviation unless otherwise specified.

Blschemic stroke in unspecified side.

“Functional recovery was assessed using the BI-RFG. The BI-RFG was computed as ([BI discharge—BI admission]/[Bl before admission—BI admission]) x 100,
where Bl before admission—BI admission denotes functional loss before admission and Bl discharge—BI admission denotes gain following rehabilitation.
9The Mini-Mental State Examination was measured on admission in patients without delirium or after delirium resolution in the others.

€Assessed only in survivors at discharge.
"Defined according to a Mini Nutritional Assessment Score <I7.

observation that malnutrition is an independent predictor of
both outcomes, while the presence of bladder catheter pre-
dicted institutionalization, is in accordance with the existing lit-
erature on frail elderly patients.?*°

Conversely, the lack of association between PSD and func-
tional recovery deserves specific comments, since it might appear
counterintuitive because of the expected role of delirium as pre-
dictor of negative outcomes. However, our findings are concor-
dant with previous studies showing that functional recovery
may be obtained if delirium is resolved during rehabilitation.*'->
In our population, most of the poststroke survivors did not have
delirium at discharge, indirectly supporting this explanation.

Thus, we could hypothesize that delirium has influenced the
outcomes of our patients in 2 different ways; if it was severe or

it occurred in vulnerable patients, it led to death; however, if it
was not severe or it occurred in relatively healthy patients, it
was not a barrier to functional recovery. This hypothesis is in
agreement with findings that serum levels of C-reactive protein
(a marker of clinical instability) were a predictor of death but
not of functional recovery.

Our findings have practical implications. Indeed, they pro-
vide a framework on how to optimize clinical interventions and
correctly allocate the use of resources in the rehabilitation of
poststroke patients. For instance, the systematic assessment
of PSD on admission to the rehabilitation setting may be used
to recognize critical patients, to plan appropriate clinical inter-
ventions and to anticipate possible scenario to caregivers. From
a research-driven perspective, these findings may be used to
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Table 2. Predictors of Institutionalization at Discharge and Inhospital Death in 176 Patients Newly and Consecutively Admitted After an Acute

Stroke to a DRAC (Multiple Logistic Regression Analyses).

Institutionalization at Discharge

Death During DRAC Stay

Adjusted Odds

95% Confidence

Adjusted Odds 95% Confidence

Ratio Intervals P Ratio Intervals P
Delirium on admission 7.23 4.79-10.91 .0003 4.26 1.15-15.81 .0304
Malnutrition 571 1.62-20.09 .0066 6.94 1.85-26.0 00411
Bladder catheter on admission 4.56 1.36-15.28 .0138 2.04 0.46-9.16 .3508
C-reactive protein serum levels 0.96 0.84-1.10 5219 1.21 1.06-1.38 .0052
Barthel index score on 0.94 0.91-0.97 .0005 0.97 0.91-1.02 .2450

admission

Abbreviation: DRAC, Department of Rehabilitation and Aged Care; P, significance.

Table 3. Predictors of Functional Recovery at Discharge in 156 Patients Admitted to a Department of Rehabilitation and Aged Care After
Stroke and Surviving at Discharge (Multiple Linear Regression Analyses).?

Change in Bl Walking Subscore From Change in Tinetti Score From

BI-RFG Admission to Discharge Admission to Discharge

B Se B P B Se B P B SeB P

Delirium on admission —0.21 4.83 .96 —0.49 0.87 .57 —0.61 1.20 61
Bladder catheter on admission —11.12 5.18 .03 -3.35 0.87 .000 —-1.76 1.27 .16
Malnutrition —5.67 5.46 .30 —3.86 0.94 .000 —4.37 1.33 .001
C-reactive protein serum level 0.73 0.59 22 5.83 0.10 95 0.23 0.14 12
Bl on admission 0.94 0.10 .000 — — — — — —
Bl walking subscore — — — —0.38 0.09 .000 — — —
Tinetti score on admission — — — — — — —0.15 .08 .05

BI-RFG, relative functional gain of the Barthel index; B, unstandardized coefficient; Se B, standard error; P, significance; Bl, Barthel index.

2Functional recovery was assessed in 3 different statistical models using (1) the BI-RFG; (2) the change in Bl walking subscore from admission to discharge; and (3)
the change in Tinetti score from admission to discharge. The BI-RFG was computed as ([Bl discharge—BI admission]/[Bl before admission—Bl admission]) x 100,
where Bl before admission—BI admission denotes functional loss before admission and Bl discharge—BI admission denotes gain following rehabilitation.

design studies assessing the efficacy of poststroke interventions
among patients with similar risk profiles.

There are several limitations in our study. First, this is a
retrospective cohort and a single-center study therefore limit-
ing the generalizability of our findings. Second, we did not
assess the presence of delirium during admission to the stroke
unit or to neurological department of the local hospital. Third,
we excluded patients who were acutely transferred from the
DRAC to the acute hospital from our analysis. Although this
might interfere with our findings, all these patients were not
delirious at the time of DRAC admission or readmission to the
hospital. Finally, we did not measure the severity and the dura-
tion of delirium. Future studies are warranted to evaluate these
2 additional features of delirium on functional outcomes.

Conclusions

In conclusion, this is the first study to describe the prevalence
and the effect of delirium in patients undergoing poststroke
rehabilitation (ie, increased institutionalization and mortality)
and to provide evidence that this clinical condition needs to
be accurately detected and also managed in postacute hospital
settings mainly devoted to the functional recovery of patients
with stroke.
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