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OBJECTIVE: To determine the impact of delirium on post-discharge mortality in hospitalized older patients.
INTRODUCTION: Delirium is frequent in hospitalized older patients and correlates with high hospital mortality. There are only
a few studies about its impact on post-discharge mortality.

METHODS: This is a prospective study of patients over 60 years old who were hospitalized in the Geriatric Unit at Hospital das
Clinicas of Sdo Paulo between May 2006 and March 2007. Upon admission, demographics, comorbidities, number of drugs taken,
and serum albumin concentration were evaluated for each patient. Delirium was diagnosed according to the DSM-IV criteria.
Patients were divided into group A (with delirium) and group B (without delirium). One year after discharge, the patients or their
caregivers were contacted to assess days of survival.

RESULTS: The sample included 199 patients, 66 (33%) of whom developed delirium (Group A). After one year, 33 (50%) group
A patients had died, and 45 (33.8%) group B patients had died (p = 0.03). There was a significant statistical difference in average
age (p = 0.001) and immobility (p <0.001) between groups A and B. There were no statistically significant differences between
groups A and B in number of drugs taken greater than four (p = 0.62), sex (p = 0.54) and number of diagnoses greater than four (p =
0.21). According to a multivariate analysis, delirium was not an independent predictor of post-discharge mortality. The predictors of
post-discharge mortality were age = 80 years (p = 0.029), albumin concentration < 3.5 g/dl (p = 0.001) and immobility (p = 0.007).

CONCLUSION: Delirium is associated with higher post-discharge mortality as a dependent predictor.
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INTRODUCTION

Delirium is an acute psychiatric syndrome characterized
by a transitory, floating, and important disorganization of
cognitive function caused by changes in brain metabolism.
It is a frequent problem in hospitalized older patients, with
a prevalence of 14-56%, depending on the study, and with a

"Hospital Auxiliar de Cotox6 - Sdo Paulo/SP, Brazil.

T Heart Institute (InCor), Hospital das Clinicas da Faculdade de Medicina
da Universidade de Sao Paulo - Sao Paulo/SP, Brazil.

T Tnstituto de Psiquiatria, Hospital das Clinicas da Faculdade de Medicina
da Universidade de Sao Paulo, Sao Paulo/SP, Brazil.

IV Hospital das Clinicas da Faculdade de Medicina da Universidade de Sao
Paulo, Sao Paulo/SP, Brazil.

Email: dra.daniellelima@gmail.com

Tel.: 55 11 3341.6886

Received for publication October 22, 2009

Accepted for publication on October 26, 2009

This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/)
which permits unrestricted noncommercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

hospital mortality rate of 25-33%.!

In Brazil, hospitalization of patients 60 years old and
over is becoming increasingly frequent. From January 2002
to December 2007, 19.4% of total admissions in the public
health system were older than 60 years. Delirium increases
morbidity, functional impairment, length of hospital stay,
number of hospitalizations, caregiver stress, and financial
cost.? In addition, delirium is associated with worse
prognosis during hospitalization and after discharge.*>

Despite the fact that delirium has major effects before,
during and after discharge, there are few Brazilian studies on
delirium. The adverse outcomes associated with prolonged
hospital stays and the increased risk of death in patients with
delirium are well established.** Recently, a Brazilian study
found that delirium is a mortality predictor among older
patients.®

The objective of this study is to evaluate the association
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between delirium and post-discharge mortality in hospitalized
older patients.

MATERIALS AND METHODS
Experimental Design

This is a prospective cohort study of patients over 60
years old admitted to the Geriatric ward of Hospital das
Clinicas - University of Sao Paulo Medical School between
May 2006 and March 2007. Ethical approval for this study
was granted by the local research ethics committee (Cappesq
- Comissio de Etica para Andlise de Projetos).

Pre-defined questionnaires designed by a multidisciplinary
team were used to collect participants’ data. Gender, age,
reason for hospitalization (clinical treatment, diagnostic
investigation or palliative care), number of diagnoses, number
of drugs in use at the time of admission, heart failure history,
neoplastic disease history, infectious disease diagnosis,
urinary incontinence, and immobility (defined as the inability
to change positions in bed without help) ” were evaluated at
admission and discharge.

Delirium was diagnosed by DSM-IV criteria: disturbance
of consciousness associated with reduced ability to maintain
attention and changes in cognition that develop over a short
period of time, usually hours to days, with a tendency to
fluctuate during the day. This is evidence that the disruption
is caused by direct physiological consequences of a general
medical condition.® During hospitalization, patients were
evaluated daily by the multidisciplinary health team, and any
signs of delirium were reported.

Patients were excluded from the study if the length of their
hospital stay was less than 48 hours or if it was not possible to
obtain information about their post-discharge survival.

The patients were divided into group A (with delirium)
and group B (without delirium). The patients or their
caregivers were contacted by telephone about twelve months
after discharge to determine the days of survival after
discharge.

The primary endpoint of this study was mortality from
any and all causes. The secondary endpoint was length of
hospital stay.

Groups A and B were compared regarding days of
survival after hospital discharge. Other variables, such as
the number of comorbidities, age, albumin concentration in
serum, immobility’ and the number of drugs being taken,
were also considered.

Statistical analysis

The continuous variables were expressed as means
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and standard deviations and analyzed by Student’s t tests.
The categorical variables were expressed in numbers and
proportions and analyzed by Fisher’s exact test or the Chi-
square test.” A p-value <0.05 (two-tailed) was considered
significant.

The variables for which the p-value was less than 0.10
were included in multivariate analysis by Cox regression'’
calculate the relative risk and the 95% confidence interval.
In the multivariate analysis, the time between discharge
and death was used as the outcome. Cox regression was
performed using analytical software. The survival curves
were constructed using the Kaplan-Meier'' method and
compared with the log-rank!? test. These analyses were
performed using SPSS statistical software (Chicago, IL,
USA).

to

RESULTS

A total of 299 patients were hospitalized in the Geriatric
unit of Sdo Paulo University Hospital between May 2006
and March 2007. Of these patients, 100 were excluded (50
died during their hospital stay, 9 were hospitalized for less
than or equal to 48 hours, 7 left no contact information, and
34 had hospital records that were not reliable enough to
determine the occurrence of delirium during their hospital
stay).

The 199 patients took part in the study, a group that
had the following characteristics: mean age of 77.9 years,
106 female patients (53%), and an average period of
hospitalization of 17 + 14 days. Of these patients, 115 (58%)
were hospitalized for clinical compensation, 76 patients
(38.2%) for diagnostic investigation and 1 patient (0.8%)
for surgery. One hundred and twenty-five patients (62.8%)
had five or more diagnoses on admission. Immobility was
diagnosed in 62 patients (31.2%) on admission. The patients
were followed for 449 + 22 days after discharge.

Delirium

In our study, 66 patients (33.2%) in the hospital had
delirium (group A), and 133 (66.8%) did not (group B).
Death occurred in 33 patients (50%) of group A and 45
(33.8%) of group B (p = 0.03), as shown in Figure 1.

Groups A and B were compared regarding gender,
age (80 years old or over), number of diagnoses (five or
more), number of drugs (five or more) and immobility on
admission. There was a statistically significant difference in
the number of octogenarians (59% in group A versus 33%
in group B, p = 0.001) and in the presence of immobility
(51.5% in group A versus 21% in group B, p <0.001), as
shown in Table 1.
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Figure 1 - Mortality curves according to delirium occurrence

Table 1 - Baseline characteristics according to the occurrence
of delirium

DELIRIUM NO DELIRIUM P
Female gender 33 (50%) 73 (54.9%) 0.54
Age 280 39 (59%) 44 (33%) 0.001
Number of diagnoses = 5 46 (69%) 79 (59.4%) 0.21
Number of drugs > 5 32 (48.5%) 69 (51.9%) 0.62
Immobility 34 (51.5%) 28 (21%) <0.001

In group A, 44 patients (66.6%) were admitted with
delirium (prevalent delirium), and 22 patients (33.4%)
developed delirium during hospitalization (incident
delirium).

Hospitalization

There were two categories of reasons for hospitalization
in this study: urgent causes (clinical compensation) and
elective causes (diagnostic evaluation or procedure). We
compared the occurrence of delirium across causes of
hospitalization (urgent or elective) but found no statistical
correlation. In our sample, 122 patients were hospitalized
for clinical compensation and 77 for elective reasons. The
average number of days of hospitalization were 22.6 + 18
days for group A and 13.8 + 11 days for group B (p =0.001).
The mean lengths of hospitalization were 22.6 + 18 days (p
= 0.001) for patients with prevalent delirium and 25.2+19
days (p = 0.01) for patients with incident delirium.

Delirium and mortality
Multivariate analysis was performed with the variables

of age (<80 vs. 280 years old), delirium, immobility on
discharge, five or more diagnoses on discharge, albumin
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concentration less than 3.5 g/dl on admission, and five or
more drugs taken on discharge. An albumin concentration
of less than 3.5 (p = 0.001), age =80 years (p = 0.03) and
immobility (0.007) were independent predictors of post-
discharge mortality, as shown in Figure 2. Delirium was
associated with higher post-discharge mortality, but it was
not an independent predictor in this study.

*

Immobility

g Age > 80 y/o
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Figure 2 - Relative risk for post-discharge mortality

DISCUSSION

The incidence of delirium was 33.2%, which is
consistent with other studies'>*!3, but the impact of
delirium on post-discharge survival is still a controversial
subject. The risk of mortality for delirious patients after
one year of hospitalization has been evaluated by other
studies'*'%, namely McCusker et al., who concluded that
delirium is an independent predictor of mortality after
discharge.'® Moreover, the same study found a relative risk
of 2.11 (95% CI, 1.18 to 3.77) in a sample of 361 patients
evaluated one year after hospital discharge. Leslie et al.
found that the risk of mortality in patients who developed
delirium in the hospital increased by 62% twelve months
after discharge in a sample of 919 patients who were at
least 70 years old and were kept under observation from
March 1995 to March 1998."7 However, Adamis et al.
did not find delirium to be an independent predictor of
mortality six months after hospital discharge,'® nor did
Inouye et al. in a study that examined patients three months
after discharge'®. Several other studies have also found that
delirium is not an independent predictor of mortality after
discharge.'® 2 2% In another study, McAvay et al. showed
that delirium upon hospital discharge is an independent
predictor of both death and institutionalization when
compared with patients who experienced delirium during
their hospital stay but recovered before discharge and with
those who were not delirious at any time."?
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In our study, delirium was not an independent predictor
of post-discharge mortality as assessed by multivariate
analysis. The relationship between delirium and post-
discharge mortality is still controversial, probably because
several different clinical conditions may present themselves
as delirium.!®!® Another factor contributing to these
conflicting results is the heterogeneity of patients admitted
to the geriatric care unit. In this study, for example, the ward
was used both for clinical compensation and for diagnostic
investigation. The reason for hospitalization, however, was
not associated with the presence of delirium in the bivariate
analysis. This heterogeneity could cause differences in the
distributions of multiple factors that are relevant both to
delirium and to mortality.®

Nevertheless, the occurrence of delirium was
significantly more common among patients >80 years
01d?*?! and among those diagnosed with immobility.
Additionally, delirium was associated with an increased
length of hospital stay, which has already been shown in
previous studies.>'%!"1* The functional decline of patients
with delirium, the need for etiological research and the
possibility of other underlying medical complications
probably contribute to this correlation.

The number of days of survival after discharge was
lower for the group with delirium as compared to the group
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without delirium (294 days vs. 346 days), as shown in other
studies.>!*1722 The independent predictors of late mortality
in this study were age > 80 years old,'"® albumin less than
3.5 at admission®? and immobility. These predictors have
already been cited in other studies. Adamis et al.'® found
that albumin on admission was an independent predictor
of mortality six months after discharge, but in that study,
delirium was not found to be a significant predictor. This
study also found advanced age was a significant predictor in
the bivariate analysis.

Limitations

Delirium was not actively investigated during
hospitalization in a systematic way. It can be underdiagnosed
because of its fluctuating course and the occurrence of
hypoactive forms.?”?® The systematic application of the
CAM (Confusion Assessment Method) has been suggested
as an important standard in the diagnosis of delirium during
hospitalization.”

CONCLUSION

Delirium is associated with higher post-discharge
mortality but not as an independent predictor.
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