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Abstract Objective: Acute brain
dysfunction or delirium occurs in the
majority of mechanically ventilated
(MV) medical intensive care unit
(ICU) patients and is associated with
increased mortality. Unfortunately
delirium often goes undiagnosed as
health care providers fail to recognize
in particular the hypoactive form
that is characterized by depressed
consciousness without the positive
symptoms such as agitation. Recently,
clinical tools have been developed
that help to diagnose delirium and
determine the subtypes. Their use,
however, has not been reported in
surgical and trauma patients. The
objective of this study was to iden-
tify the prevalence of the motoric
subtypes of delirium in surgical and
trauma ICU patients. Methods: Adult
surgical and trauma ICU patients re-
quiring MV longer than 24 h were
prospectively evaluated for arousal
and delirium using well validated
instruments. Sedation and delirium
were assessed using the Richmond
Agitation Sedation Scale (RASS) and
the Confusion Assessment Method in
the ICU (CAM-ICU), respectively.
Patients were monitored for delirium
for a maximum of 10 days or until
ICU discharge. Patients: A total of
100 ICU patients (46 surgical and 54

trauma) were enrolled in this study.
Three patients were excluded from
the final analysis because they stayed
persistently comatose prior to their
death. Measurements and results:
Prevalence of delirium was 70%
for the entire study population with
73% surgical and 67% trauma ICU
patients having delirium. Evaluation
of the subtypes of delirium revealed
that in surgical and trauma patients,
hypoactive delirium (64% and 60%,
respectively) was significantly more
prevalent than the mixed (9% and
6%) and the pure hyperactive delir-
ium (0% and 1%). Conclusions:
The prevalence of the hypoactive or
“quiet” subtype of delirium in surgi-
cal and trauma ICU patients appears
similar to that of previously pub-
lished data in medical ICU patients.
In the absence of active monitoring
with a validated clinical instrument
(CAM-ICU), however, this subtype
of delirium goes undiagnosed and
the prevalence of delirium in surgical
and trauma ICU patients remains
greatly underestimated.
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Introduction

Acute brain dysfunction or delirium is defined as a dis-
turbance of consciousness characterized by fluctuating
mental status, inattention, and disorganized thought.
Recent studies using standardized and validated tools
have shown that delirium is exceedingly common in
ventilated [1, 2] and nonventilated [3] medical ICU
(MICU) patients and is a predictor of a threefold higher
mortality over 6 months [4], higher cost of care [5], and
significant ongoing cognitive impairment among survivors
even after adjusting for important covariates [6]. Unfortu-
nately, many different terms have been used to describe
the spectrum of acute brain dysfunction in critically ill
patients including ICU psychosis, ICU syndrome, acute
confusional state, septic encephalopathy, and acute brain
failure [7–9]. The current consensus of many is to consis-
tently use the unifying term delirium and subcategorize
according to level of alertness (hyperactive, hypoactive,
or mixed) [10]. The lack of validated bedside monitoring
instruments for diagnosing delirium and the need to have
formal evaluations by psychiatrists have further prevented
delirium detection in the past, especially in nonverbal
patients on mechanical ventilation (MV) [9].

With the development of tools such as the Intensive
Care Delirium Screening Checklist [11], Confusion As-
sessment Method (CAM) [12], and Confusion Assessment
Method for the ICU (CAM-ICU) [1] nonpsychiatric physi-
cians and other healthcare personnel can now reliably diag-
nose delirium even under MV. The Society of Critical Care

Table 1 Patients’ baseline characteristics

Combined (n = 97) Surgical ICU (n = 45) Trauma ICU (n = 52)

Age (years; IQR) 48 (36–60) 55 (46–67) 41 (25–50)
Sex: male 52% (50) 38% (17) 63% (33)
Race: white 88% (84) 93% (42) 84% (42)
Charlson Comorbidity Index (IQR) a 0 (0–2) 1 (0–3) 0 (0–0)
APACHE II (IQR) b 24 (18–28) 25 (18–29) 23 (19–27)
SOFA (IQR) c 8 (7–10) 9 (7–10) 8 (7–9)
Injury Severity Score (IQR) d NA NA 20 (16–29)
Revised Trauma Score (IQR) e NA NA 6 (4–7)
Trauma and Injury Severity Score (IQR) f NA NA 0.9 (0.6–1.0)

a Sum of a weighted index that takes into account the number and seriousness of preexisting comorbidities (calculated using the
Deyo method) [32, 33]
b Severity of illness scoring system [34], and these data were calculated using the most abnormal parameters during the first 24 h follow-
ing admission to the intensive care unit. APACHE II scores range from 0 (best) to 71 (worst)
c Organ failure scoring system that was calculated using the most abnormal parameters during the first 24 h following admission to
the intensive care unit [35, 36]; SOFA scores range from 0 (best) to 24 (worst)
d Anatomical scoring system that provides an overall score for patients with multiple injuries [37]. Each injury is assigned an Abbrevi-
ated Injury Scale (AIS) score and is allocated to one of six body regions (head, face, chest, abdomen, extremities, including pelvis,
and external). Only the highest AIS score in each body region is used. The three most severely injured body regions have their score-
squared and added together to produce the ISS score
e Used to rapidly assess the trauma patient at the scene [38]. It assigns points for respiratory rate, systolic blood pressure and the Glas-
gow Coma Score
f Designed to be used to compare outcomes from different treatment centers, and calculates expected survival based on patient character-
istics including the ISS, RTS, age as well as blunt vs. penetrating trauma [39]

Medicine (SCCM) has therefore recently proposed guide-
lines [13] for more routine and diligent monitoring of delir-
ium as part of standard of care. Despite this very few ICUs
actually monitor for delirium using these instruments [14],
resulting in underdiagnosis of delirium [9], particularly the
hypoactive delirium that is characterized by depressed con-
sciousness. The objective of this study was to determine
the prevalence of the motoric subtypes of delirium among
MV surgical and trauma ICU patients in a tertiary univer-
sity hospital setting.

Methods

Patient selection

The institutional review board approved this study, with
a waiver of consent. Enrollment criteria included all
adult patients requiring MV longer than 24 h admitted
to the surgical or trauma ICUs at Vanderbilt University’s
631-bed medical center. Our aim was to enroll 100
consecutive patients, which was achieved in the span of 5
months from November 2004 to March 2005. Exclusion
criteria included significant baseline neurological diseases
or intracranial neurotrauma that would confound the
evaluation of delirium, inability to understand English,
significant hearing loss and moribund patients not ex-
pected to survive longer than 24 h. The study evaluated
included 142 patients from the surgical and trauma ICU
for eligibility in the study. Of these, 40 were excluded
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due to significant neurological injury and two patients
were moribund and not expected to survive for greater
than 24 h. A total of 100 patients were thus enrolled in
the study. Three patients remained comatose for the entire
duration of the study, subsequently died, and hence are
not included in the analysis. Demographic data on the
remaining 97 patients are presented in Table 1.

Sedation assessment
Level of arousal was measured by using the Richmond
Agitation Sedation Scale (RASS) [15, 16] which is a ten-
point scale ranging from +4 to –5, with a RASS score of
0 denoting a calm and alert patient. Positive RASS scores
denote positive or aggressive symptoms ranging from +1
(mild restlessness) to +4 (dangerous agitation). The nega-
tive RASS scores differentiate between response to verbal
commands (RASS score –1 to –3) and physical stimulus
(RASS score –4 and –5). Furthermore the RASS incorpo-
rates a component of the “content of consciousness” by
assigning a sedation score to the response to the verbal
stimulus, based on the duration of eye contact (–1 for pa-
tients with eye contact > 10 s, –2, for those < 10 s, and
–3 for no eye contact but response to verbal stimulus).
Nursing staff performs and documents the patients RASS
hourly while in the ICU and on an every four to 8-h ba-
sis while on a step-down or general medical-surgical floor.
A RASS assessment was performed by the study members
in conjunction with the CAM-ICU assessment once daily
in the morning between 10 a.m. and noon unless the pa-
tient was unavailable for assessment due to scheduled pro-
cedures.

Delirium assessment

Patients were further evaluated once daily for delirium us-
ing the CAM-ICU [1] for a maximum of 10 days or un-
til ICU discharge. This delirium assessment instrument is
valid [1, 2] and extremely reliable in the hands of health
care providers, taking an average of 60–90 s for the bed-
side nurses [17]. The CAM-ICU comprises four features
which assess the following: acute change or fluctuation
in mental status (feature 1), inattention (feature 2), dis-
organized thinking (feature 3), and altered level of con-
sciousness (feature 4). From this the patient was catego-
rized as being delirious, in a coma, or being normal based
on standardized definitions in the validation study of the
CAM-ICU [1]. To be diagnosed as delirious one needed to
have a RASS score of –3 or higher, with an acute change
or fluctuation in mental status (feature 1), accompanied
by inattention (feature 2), and either disorganized think-
ing (feature 3) or an altered level of consciousness (fea-
ture 4). Coma was defined as a RASS score of –4 or –5

where the CAM-ICU could not be assessed. Normal was
defined as RASS scores –3 and above and CAM-ICU neg-
ative. Patients were considered delirious, comatose, or nor-
mal for the entire day if they were CAM-ICU positive, un-
able to assess or CAM-ICU negative, respectively, during
the daily cognitive assessment by the study staff. Preva-
lent delirium was defined as a positive CAM-ICU assess-
ment during the first noncomatose mental status evalua-
tion. We chose to evaluate and label our delirium assess-
ment as prevalent delirium instead of incident delirium (the
first positive CAM-ICU assessment following a period of
normal mental status) because it was difficult to obtain
a reliable assessment of a patients’ preenrollment delirium
status prior to ICU admission especially in the trauma pa-
tients. We believe most of our patients were not delirious
prior to their ICU admission, and that the new or incident
delirium rates would be the same as the prevalent delirium
rates, thus not impacting the results of this study.

Motoric subtypes

The existence of hyperactive, hypoactive, and mixed
clinical subtypes of delirium is widely accepted although
its prevalence has not been evaluated in the surgical and
trauma ICU patients. Data from non-ICU and medical
ICU patients show that the hyperactive form of delirium is
the most easily appreciated subtype (due to its increased
level of motor activity), but most authors have shown it
to actually be the least common motoric subtype [18–21].
On the other hand, most patients manifest hypoactive
delirium, but this goes largely unrecognized in the absence
of validated delirium monitoring instruments [18, 19]. We
classified patients into the motoric subtypes based on the
criteria used by Peterson et al. [18]: Hyperactive; a patient
only had positive RASS scores (+1 to +4) associated with
every CAM-ICU positive assessment, hypoactive; a pa-
tient only had RASS scores between 0 and –3 associated
with every CAM-ICU positive assessment, and mixed if
a patient had some positive RASS scores (+1 to +4) and
some RASS scores between 0 and –3 associated with
every CAM-ICU positive assessment.

Assessor background

Daily assessments were performed by the research
nurses and physician authors who are members of the
ICU Delirium and Cognitive Impairment Study Group
(http://www.icudeliumu.org). All evaluators received
training on both the RASS and CAM-ICU tools, with
observation of initial assessments as well as interrater
reliability evaluations by senior members of the group
(who were involved in the initial validation study of the
RASS and the CAM-ICU).
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Statistical analysis

Patients’ baseline demographic and clinical variables are
presented using medians and interquartile range (IQRs)
for continuous variables and proportions for categorical
variables. For all analyses R-software version 2.1.1
(http://www.pr-project.org) and SAS version 9.0 (SAS
Institute, Cary, N.C., USA) were used, and two-tailed 5%
significance level was used for all statistical inferences.

Results

We found that 70% of the combined surgical and trauma
ICU patients had at least one episode of delirium. Further
evaluation of the subtypes of delirium revealed that in sur-
gical and trauma patients hypoactive delirium (64% and
60% respectively) was significantly more prevalent than
the mixed (9% and 6%) and the pure hyperactive delir-
ium (0% and 1%), as shown in Fig. 1. The median dura-
tion of delirium was 1 day (IQR 0–4] and ICU length of
stay 5 days (3–10).

Discussion

Delirium is defined by the Diagnostic and Statistical Man-
ual of Mental Disorders as a disturbance of consciousness
with inattention accompanied by a change in cognition or
perceptual disturbance that develops over a short period
of time (hours to days) and fluctuates over time. Many
different terms have been used to describe the spectrum
of cognitive impairment in critically ill patients including
ICU psychosis, ICU syndrome, acute confusional state,

Fig. 1 Delirium motoric subtype by ICU

septic encephalopathy, and acute brain failure [7–9]. This
has made it difficult for clinicians to truly appreciate the
magnitude of this unrecognized form of brain dysfunction.
The current consensus of many is to consistently use the
unifying term delirium and subcategorize according to
level of alertness (hyperactive, hypoactive, or mixed) [10].
This will help health care providers understand that
delirium is not synonymous with only the agitated patient,
but that patients can also present with lethargy and
inattention.

Our study demonstrates that the majority of surgi-
cal and trauma ICU patients have hypoactive delirium.
This delirium subtype is characterized by withdrawal,
flat affect, apathy, lethargy, and decreased responsive-
ness [20–22]. These findings complement those of other
studies, in medical patients, which have shown that this
form of delirium is very common and in many circum-
stances actually more deleterious, with worse outcomes
and more long-term cognitive effects [21]. This appears
to be in part due to the fact this form of delirium is
unrecognized (and therefore untreated or mismanaged) in
66% to 84% of patients [23–26]. Hyperactive delirium,
which is rare in the pure form, is associated with a better
overall prognosis [21] and is characterized by agitation,
restlessness, and emotional lability [10, 19]. This subtype
is often referred to as ICU psychosis and has been tra-
ditionally considered by health care providers to be the
only form of delirium. Similar to our study, Peterson et
al. [18] have reported the rates of these subtypes in MICU
patients to be 43.5% hypoactive, 54.1% mixed and 1.6%
pure hyperactive.

Our study and those by others have shown that due to
the fluctuating nature of delirium patients may present with
a mixed clinical picture or sequentially experience both of
these hypoactive or hyperactive subtypes of delirium. Most
critical care providers would report that hyperactive delir-
ium is far more common, perhaps because these patients
attract attention due to their immediate threat to self and
others. One of the major problems faced by clinicians in
the past has been the inability to monitor for and diag-
nose delirium at the bedside in a reliable and time effi-
cient manner without needing specialized psychiatric con-
sults. This is more so in the case of hypoactive delirium,
which our study shows is the predominant form of delir-
ium experienced by surgical and trauma patients. Given
that delirium is associated with worse outcomes, includ-
ing higher mortality, in MICU patients [4], these data un-
derscore the importance of regular delirium assessments,
in that the majority of delirium episodes are invisible in
the absence of active monitoring. With the development
of tools such as the Intensive Care Delirium Screening
Checklist [11], CAM [12], and CAM-ICU [1] nonpsychi-
atric physicians and other healthcare personnel can now
reliably diagnose delirium even while mechanically ven-
tilated and be able to pick up even hypoactive delirium.
This has been endorsed by the SCCM in its clinical prac-
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tice guidelines, where it has been recommended to monitor
patients daily for pain, anxiety, and delirium.

Our study has several limitations that need to be con-
sidered. First, this was a single-center study, and the results
may not be generalizable to all surgical and trauma ICUs.
However, the prevalence rates that we observed are simi-
lar to those seen in the medical ICU patients. Second, we
did not have an adequate sample size to analyze whether
delirium was an independent risk factor for worsened clin-
ical outcomes, since the main aim of this study was to
evaluate the motoric subtypes. While delirium has been
shown to be associated with increased time on the venti-
lator, longer ICU and hospital length of stay, higher costs,
worse neuropsychological outcomes, and increased mor-
tality in non-ICU and medical ICU patients, few data exist
regarding its impact on clinical outcomes in surgical and
trauma patients [4, 5, 27–31]. Third, we monitored patients
only once daily for a maximum of 10 days. More frequent
daily evaluation may have provided more information re-
garding the fluctuation in mental status and a better un-
derstanding on the subtypes of delirium. These limitations
provide excellent opportunities for future studies.

Conclusions

At our institution we found the hypoactive delirium to be
present in the majority of surgical and trauma patients.
Considering that delirium is a predictor of death, pro-
longed cognitive impairment, and higher cost of care,
implementation of routine bedside monitoring appears
warranted. Such implementation should improve the
ability to diagnosis the hypoactive form of delirium, which
would otherwise go unnoticed.
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