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BACKGROUND:

METHODS:

RESULTS:

CONCLUSION:

Adults (age > 50 years) admitted to the surgical intensive care unit (SICU) are at high risk for delirium. Little is known about
the role traumatic injury plays in the development of delirium because these patients have often been excluded from studies.
Identification of specific risk factors for delirium among older adults following injury would be useful to guide prevention
strategies. We attempted to identify modifiable factors that would predict delirium in an older trauma population admitted to
the SICU.

Data were collected prospectively from July 2012 to August 2013 at a Level I trauma center on consecutive trauma patients,
older than 50 years, admitted to the SICU. Patients who died in the SICU were excluded. Delirium was assessed every 12 hours
using the Confusion Assessment Method for the ICU scale. Demographic, injury, social, and clinical variables were reviewed.
Bivariate analysis determined significant factors associated with delirium. A multivariate logistic regression model was used to
predict delirium risk. After preliminary results, additional analysis compared patients with chest injury (defined as chest
Abbreviated Injury Scale [AIS] score > 3) with those without.

A total of 115 patients met criteria, with a mean age of 67 years, Injury Severity Score (ISS) of 19, and Glasgow Coma Scale
(GCS) score of 14. The incidence of delirium was 61%. Variables present on admission, which were positive predictors of
delirium, were as follows: age, ISS greater than 17, GCS score less than 15, substance abuse, and traumatic brain injury
(defined as head AIS score > 3). Chest injury (defined as chest AIS score > 3) was a negative predictor of delirium. Significant
risk factors influenced by clinical treatment included doses of opioids and propofol, restraint use, and hours deeply sedated
(Richmond Agitation Sedation Scale [RASS] score < —3). Clinical treatments with negative predictability were ventilator-free
days/30 (vent-free), benzodiazepine-free days/30 (benzo-free), and restraint-free days/30. In a regression model considering
age, vent-free days, chest injury, traumatic brain injury, GCS score, benzo-free days, and hours sedated, only age (odds ratio
[OR], 1.1; 95% confidence interval [CI], 1.01-1.1; p = 0.03) was a predictor of delirium, while vent-free days (OR, 0.79; 95%
CI, 0.65-0.96; p = 0.02) and chest injury (OR, 0.3; 95% CI, 0.09-0.83; p = 0.02) were significant negative predictors of
delirium. Patients with chest injury had lower delirium incidence (44%) versus those without (75%) (p = 0.002) despite similar
GCS score, ISS, and clinical variables.

Delirium is common in older trauma patients admitted to the SICU, and for every year for those older than 50 years, the chance
of delirium increases by 10%. While higher ISS increases delirium risk, we identified several modifiable treatment variables
including days patients were deeply sedated, mechanically ventilated, and physically restrained. Interestingly, patients with
chest injury experienced less delirium, despite similar injury severity and clinical variables, perhaps owing to frequent health
care provider interactions. (J Trauma Acute Care Surg. 2014;77: 944-951. Copyright © 2014 by Lippincott Williams & Wilkins)

LEVEL OF EVIDENCE:
KEY WORDS:

Prognostic/epidemiologic study, level I11.

Delirium; trauma; SICU; benzodiazepines; mechanical ventilation.

H ospital-acquired delirium is a serious health care issue,
especially in older adults (age > 50 years) admitted to the
surgical intensive care unit (SICU). The incidence of delirium
has been quoted as high as 84% in all patients requiring me-
chanical ventilation and 92% in mechanically ventilated trau-
ma patients.’? Developing delirium is independently linked
with poor outcomes including increased intensive care unit
(ICU) and hospital lengths of stay (LOS), fewer ventilator-free
days, worse long-term disability and cognitive impairment, as
well as increased mortality.!>=> Delirium prevention strategies
that target at-risk groups are likely to be the most successful at
lowering the incidence of delirium.

Risk factors for delirium in the general medical popu-
lation have been identified and include the use of physical
restraints, malnutrition, prescription of more than three new
medications in a day, indwelling bladder catheterization, and
any iatrogenic event such as hospital-acquired infection, trans-
fusion reaction, or other complication.® In the medical ICU,
additional risk factors for delirium have been shown to include
intensive smoking, daily alcohol consumption, living alone, pre-
existing cognitive impairment, use of drains and tubes, absence
of visible daylight, need for mechanical ventilation, use of psy-
choactive medications, use of benzodiazepines, use of opioids,
lack of visitors, fever, and sedation/coma.”* When specifically
examining postoperative delirium following elective spine and
other major noncardiac surgeries, benzodiazepine use, meperidine
use, need for blood transfusion, being older than 65 years, alcohol/
drug abuse, depression, psychiatric disorder, neurologic disorder,
fluid/electrolyte disorder, and weight loss were all predictors.”!!

© 2014 Lippincott Williams & Wilkins

While there is much evidence to determine risk factors
for delirium for medical and surgical patients, little is known
about the role that injury plays on hospital-acquired delirium.
Trauma patients and those with traumatic brain injury (TBI) are
frequently excluded from delirium studies because of pre-
sumptive complexity of their data collection and interpretation.
However, studying this patient population is important because
hospitalization following traumatic injury is a frequent event
for all ages. According to the National Center for Injury Pre-
vention and Control, unintentional injury is the eighth leading
cause of death in adults older than 50 years, and trauma centers
are seeing an exponential growth in older trauma patients.'?
Studies evaluating delirium in the trauma ICU found that ben-
zodiazepines (e.g., lorazepam and midazolam) and opioid an-
algesics (e.g., fentanyl) were associated with delirium.>!3 In
contrast, Pandharipande et al.!# found that lorazepam, increasing
age, and Acute Physiology and Chronic Health Evaluation scores
were associated with delirium, but neither opioids (e.g., mor-
phine and fentanyl) nor propofol were. In 2008, Angles et al.?
prospectively evaluated trauma admissions and found that low
Glasgow Coma Scale (GCS) score, blood transfusions, and
multiple-organ failure scores were strongest predictors of delirium.

Because age is a known risk factor for delirium and
differences in health outcomes between the elderly and the
general adult populations exist, identification of specific risk
factors for delirium among older adults following injury would
be useful to guide prevention strategies. Older adults who
experience a fall or other traumatic events are at a greater risk of
decreased activities of daily living and return to previous health
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state following a traumatic incident compared with younger
patients. Therefore, the purpose of this study was to identify
both modifiable and nonmodifiable risk factors that predict
delirium in an older trauma population admitted to the SICU.

PATIENTS AND METHODS
Study Design and Setting

A prospective observational study at a single academic
urban Level I trauma center in Newark, New Jersey, was con-
ducted. Rutgers University-New Jersey Medical School’s In-
stitutional Review Board approved the study. No consent was
necessary given the observational design.

Selection and Description of Participants
Consecutive trauma patients (age > 50 years) who were
admitted to the SICU for 24 hours or longer from July 2012 to
August 2013 were included in the study. Patients were excluded
if they (1) were 50 years or younger at the time of SICU ad-
mission, (2) died in the SICU, (3) had a history of dementia, or
(4) were transferred from jail or were in active police custody.
The age cutoff of 50 years was selected to define the risk factors
for delirium in elderly trauma patients instead of the older
cutoff of 65 years based on previous work in the trauma lit-
erature. It is known that degenerative changes to all systems
occur with age. Previous work by Adams et al.'> evaluated
unique patterns of complications in elderly trauma patients and
found that complications such as mortality, decubitus ulcers,
and renal failure peaked at the age of 45 years, while infectious
complications continued to peak from age 45 years to 65 years.
Patients who died were excluded to avoid confounding factors
associated with medications. Terminally injured patients often
receive very high doses of medications for pain and sedation. In
addition, patients whose delirium status were unable to be
assessed (UTA) or were undocumented for the entire duration
of their SICU stay were excluded from the analysis. The most
common reasons for being unable to assess delirium status
were prolonged deep sedation or chemically induced paralysis.

Data Collection

All admissions to the SICU were screened daily by re-
search staff to identify older adults eligible for enrollment in the
study. Electronic medical records were accessed daily to record
data for selected patients. Data obtained included demographics
(age and sex) and baseline characteristics (weight [kg], medical
history of cardiac disease, pulmonary disease, use of hearing or
visual aids, and depression). Specific injury information included
GCS score, Injury Severity Score (ISS), presence of orthopedic
fracture (yes or no), acute pain on admission assessment (pain
> 6 of 10 using the Wong-Baker FACES scale), TBI (defined as
intracranial hemorrhage and head Abbreviated Injury Scale
[AIS] score > 3, yes or no), and chest injury (defined as rib
fracture, pneumothorax, hemothorax, or pulmonary contusion
and chest AIS score > 3, yes or no). While the presence of TBI
and chest injury were identified prospectively, the AIS score and
ISS were collected from the trauma registrar and assigned to
patients after discharge. Social variables included active or past
substance abuse, history of smoking, living alone, and history of
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psychotropic drug use. Clinical variables that were collected
included daily doses of benzodiazepines (converted to milligram
lorazepam equivalents), opioids (converted to milligram mor-
phine) and propofol (recorded in milligram, converted to milli-
gram per kilogram), as well as atypical antipsychotics (in
milligram). All routes of administration of opioid analgesics
were included in the data collection. The Eastern Metropolitan
Region Palliative Care Consortium Opioid Conversion Ratios
were used to convert all opioid analgesics to milligram oral
morphine.'® Additional clinical documentations included hours
spent in severe pain (>6 of 10 using the Wong-Baker FACES
scale, recorded hourly by nursing staff), hours spent deeply se-
dated (Richmond Agitation Sedation Scale [RASS] score < —3),
days mechanically ventilated, and physical restraint use. Delirium
risk assessment forms were completed on admission to the
SICU (Fig. 1). To evaluate the associations among the onset of
delirium and clinical variables, complete daily records were kept.
Variables such as mechanical ventilation, restraint use, and
atypical antipsychotic use were referenced to first and subsequent
episodes of delirium. Variable were then labeled as occurring
before, simultaneous to, or after delirium.

Outcome Measures

The primary outcome of the study was delirium. Trained
nurses in the SICU used the Confusion Assessment Method for
the ICU (CAM-ICU), a validated tool used to document de-
lirium every 12 hours (positive, negative, or UTA).!7-'® When
patients were documented delirium positive, the frequency of
documentation increased to every 4 hours to help physicians
assess the response to treatment. Patients were considered
delirium positive for the day if any CAM-ICU record was
documented positive at any time. Secondary outcomes col-
lected for this study included ventilator-free days/30 (vent-free
days [calculated by subtracting total days ventilated from 30]);
SICU LOS; daily doses of medications for pain (opioids),
sedation (benzodiazepines and propofol), and agitation (atyp-
ical antipsychotics); and time spent in severe pain.

Data Management and Statistical Analysis

Data were manually entered into an electronic database
(Microsoft Access, Microsoft Corporation) then analyzed using
SAS version 9.2 statistical analysis software (SAS Institute, Inc.,
Cary, NC). Bivariate analysis determined significant factors
present at admission and clinical risk factors associated with
delirium using x> analysis or Wilcoxon rank-sum test where
appropriate. Data are presented as mean, 95% confidence interval
(CD), or number and percentages, unless otherwise noted. A
multivariate logistic regression model was used to identify as-
sociations between delirium and variables to predict delirium
risk. The model included age, ventilator-free days, chest injury,
TBIL, GCS score, benzodiazepine-free days, and hours sedated.
Only records with no missing data were included in the analy-
sis. Odds ratios (ORs) with 95% CI were reported. Since hours
sedated was highly collinear with the mean daily doses of pro-
pofol and benzodiazepines, it would not be appropriate to
combine and include all three variables in a multivariable
model. As level of sedation is most amenable to SICU inter-
vention by physicians, it was selected for inclusion in the

© 2014 Lippincott Williams & Wilkins
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model. After preliminary results, additional x* analysis com- Sample Size Estimation

pared patients with chest injury with those without. Data were The sample size for the study was estimated based on the
considered statistically significant when p < 0.05. incidence of delirium in older adults admitted to the SICU from

RUTGERS

New Jersey Medical School

DELIRIUM RISK ASSESSMENT

Pre-Existing Factors: Yes No

Use of Visual Aids

Use of Hearing Aids ] ]

Age >50

]
]

Substance Abuse

Living Single at Home/No Visitors

]
]

Smoking

Depression

]
]

Psychotropic Drug Use

Medical Factors:

[]
[]

Cardiac Disease

Pulmonary Disease

ﬂ

[]
[]

Orthopedic Fracture

Chest Injury (Chest AIS 23)

[]
[]

Traumatic Brain Injury (Head AIS 23)

Acute Pain (Pain 26 out of 10)

i

Figure 1. Delirium risk assessment form. It was designed to identify risk factors for delirium, which were present on admission to
the hospital after traumatic injury. All patients admitted to the SICU, older than 50 years, had this form filled out by a study team
member. Substance abuse referred to alcohol and/or any illicit drugs. Smoking referred to active or history of excessive smoking
(e.g., >1 pack per day). Cardiac disease referred to any cardiac diagnosis, from hypertension to myocardial infarction. Pulmonary
disease referred to any pulmonary diagnosis from asthma to chronic obstructive pulmonary disease on home oxygen.
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Inclusion Criteria

Total Patients Admitted
to SICU During Study
Period* n=569

’I Excluded, age <50:
n=284
=285
Excluded, history of
) dementia or stroke:
n=31
n=254
Excluded, non-
trauma: n=115
b 4
n=139
Excluded, delirium
) status UTA entire SICU
stay: n=11
n=128
Excluded, died in
SICU: n=13
h. 4

Final Number of
Patients Included
n=115

SICU — Surgical Intensive Care Unit
* Study Period — July 2012 — August 2013
UTA — Unable to Assess

Figure 2. Inclusion criteria. A flow diagram of the process for inclusion in the final analysis of the study. The study period started in
July 2012 and ended August 2013. Of 569 patients admitted to the SICU during the period, 115 adults (age > 50 years) were

included in the final analysis.
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a previous retrospective chart review that showed historical
delirium incidence was between 30% and 50% in 2011 to 2012.
The number of variables included in the multivariate logistic
regression model was limited because of the sample size,
following the generally accepted rule of one variable per 10
patients included.!® We estimated that the final model would
include a maximum of 10 variables and therefore estimated the
minimum sample size to be 100 patients. Considering the
yearly SICU admission numbers are approximately 500 pa-
tients, approximately half of them are trauma, and approxi-
mately half of those patients develop delirium, we estimated
that 1 year of patients would need to be screened for inclusion
to reach a large enough sample size. A goodness-of-fit analysis
was performed to test the model. The Strengthening the Re-
porting of Observational Studies in Epidemiology (STROBE)
guidelines were referred to for manuscript preparation.’

RESULTS

Of 569 patients admitted to the SICU during the 1-year
study period, 115 met inclusion criteria and were followed up
for the development of delirium over a total of 1,250 SICU days
(Fig. 2). The mean age was 67 years, with an ISS of 19 and a
GCS score of 14. The overall incidence of delirium was 61%.
Variables present on admission, which were positive predictors
of delirium, were TBI and history of substance abuse. Of
note, the presence of chest injury was a negative predictor of
delirium (Table 1).

When considering continuous variables such as age, ISS,
GCS score, SICU LOS, and mean daily medication doses, all
variables were associated with the development of delirium on
bivariate analysis except for age (Table 2). Significant clinical

TABLE 1. Delirium Risk Assessment: A Comparison of
Known Risk Factors for Delirium Present on Admission to the
Observed Incidence of Delirium in Trauma Patients in the SICU

Variable Yes No P
Chest injury 52 (44%) 63 (75%) 0.002
TBI 58 (76%) 57 (46%) 0.002
Substance abuse 31 (74%) 83 (55%) 0.05
Depression 7 (86%) 99 (56%) 0.11
Psychotropic medication use 17 (71%) 92 (57%) 0.28
Severe pain (>6/10) 49 (55%) 66 (64%) 0.36
Visual aid 78 (60%) 31 (52%) 0.41
Cardiac diagnosis 83 (63%) 31 (55%) 0.45
English speaking 100 (62%) 15 (53%) 0.57
Lives alone 38 (63%) 71 (58%) 0.58
Pulmonary diagnosis 20 (55%) 93 (61%) 0.60
Smoker 31 (61%) 83 (59%) 0.83
Hearing aid 10 (60%) 98 (57%) 0.86
Orthopedic fracture 77 (60%) 38 (61%) 0.94

All the factors in the delirium risk assessment form filled out by the study team at
admission to the SICU following traumatic injury. Patients diagnosed with chest injury
(chest AIS score > 3) had a significantly lower incidence of delirium than those without the
diagnosis of chest injury. Patients admitted with TBI (head AIS score > 3) or histories of
substance of abuse were more likely to develop delirium than those without TBI or those
without histories of substance abuse. Data are presented as n total and (percent delirium
positive). Significance at p < 0.05.

TABLE 2. Admission Factors and Clinical Variables Associated
With Delirium on Bivariate Analysis

Variable Delirium Positive  Delirium Negative P

n n =69 n =46 —
Age 68 (65-71) 65 (62-68) 0.44
ISS 22 (19-24) 16 (13-18) 0.005
Initial GCS score 13 (12-14) 15 (14-15) <0.001
SICU LOS 15 (12-18) 5 (4-6) <0.001
Benzo-free days 25 (24-27) 29 (28-30) <0.001
Benzodiazepine, mg/d 1.7 (1-3) 0.5 (0-1) <0.001
Vent-free days 22 (19-24) 29 (28-30) <0.001
Propofol, mg/kg/d 6 (4-8) 1 (=5-3) <0.001
Restraint-free days 23 (22-25) 30 (29-30) <0.001

Admission factors and clinical variables, which were associated with the development
of delirium. Benzodiazepines reported as milligram lorazepam equivalents per day.
Data are presented as mean (95% CI).

treatments with negative predictability were vent-free days,
benzodiazepine-free days/30 (benzo-free days), and restraint-
free days/30 (restraint-free days).

In terms of timing of onset of delirium with respect to
mechanical ventilation, there were 52 patients who were me-
chanically ventilated and experienced at least one episode of
delirium. Of these, 33 were mechanically ventilated before at
least one episode of delirium, 17 had simultaneous onset of
mechanical ventilation and delirium, and only 2 patients ex-
perienced delirium before mechanical ventilation (noting that
both remained delirium positive for the entire SICU LOS). The
mean number of days mechanically ventilated before being
documented delirium positive was 4 days.

In a multivariate regression model including age, vent-
free days, chest injury, TBI, GCS score, benzo-free days, and
hours deeply sedated, only age (OR, 1.1; 95% CI, 1.01-1.1;
p = 0.03) was an independent predictor of delirium, while
vent-free days (OR, 0.79; 95% CI, 0.65-0.96; p = 0.02) and
chest injury (OR, 0.3;95% CI, 0.09-0.83; p = 0.02) were
significant independent negative predictors of delirium (Table 3).
The Hosmer-Lemeshow goodness-of-fit test for the logistic re-
gression model was nonsignificant (p =0.16), suggesting that the

TABLE 3. Risk Factors for the Development of Delirium: A
Multivariate Logistic Regression

Variable OR (95% CI) P

Vent-free days 0.79 (0.65-0.96) 0.02
Chest injury (chest AIS score > 3) 0.28 (0.09-0.83) 0.02
Age 1.1 (1.01-1.1) 0.03
Initial GCS score 0.85 (0.68-1.07) 0.17
Benzo-free days 0.84 (0.66-1.09) 0.19
TBI 0.65 (0.22-1.87) 0.42
Deep sedation, hours RASS low (<—3) 0.99 (0.98-1.02) 0.77

ORs for the development of delirium are presented here. Age was a significant in-
dependent predictor of delirium with a 10% increase in developing delirium with every
year for those older than 50 years. In contrast, vent-free days and chest injury diagnosis
were protective against the development of delirium. For every extra vent-free day, the risk
of delirium decreased by 21%.

Significance at p < 0.05.

© 2014 Lippincott Williams & Wilkins
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data fit the model well. The model’s overall predictive value was
82% (85% for delirium positive, 78% for delirium negative).

In patients admitted to the SICU with chest injury, the
incidence of delirium was significantly lower (44%) compared
with those without chest injury (75%) (p = 0.002). There were
no differences between the cohorts in terms of age, sex, initial
GCS score, or SICU LOS (Table 4). Patients with chest injury
were less likely to have TBI (33%), compared with patients
without chest injury (66%) (p = 0.001).

DISCUSSION

Delirium is common in older trauma patients admitted to
the SICU. Our study found that the incidence of delirium was
61% and that for every year for those older than 50 years, the
chance of delirium increased by 10%. This means that by the
age of 60 years, the chance of delirium in trauma patients
admitted to the surgical ICU is 100%. The strength of this study
was that it focused on a population that has been underrepre-
sented, older adults following trauma, including those sus-
taining TBI. This study confirmed that higher injury severity
increased the risk of delirium, but it also identified several
modifiable risk factors associated with delirium including time
spent deeply sedated, time spent mechanically ventilated, and
time spent restrained.

After comparing the timing of mechanical ventilation to
onset of delirium, it was clear that mechanical ventilation either
preceded or occurred simultaneous to the onset of delirium in
almost all patients. In addition, for each additional vent-free

TABLE 4. Chest Injury Patients Compared With Non—Chest
Injury Trauma Patients

Characteristic Chest Injury No Chest Injury p
n (%) 52 (45%) 63 (55%) 0.31
TBI 17 (33%) 41 (65%) 0.001
Delirium incidence 23 (44%) 47 (75%) 0.002
Severe pain hours > 6 0.5 (0-1) 0(0-0.4) 0.06
Benzodiazepine use 29 (56%) 45 (71%) 0.08
ISS 22 (18-25) 18 (16-20) 0.10
Initial GCS score 14 (13-15) 13 (12-14) 0.14
Age 65 (62-67) 69 (65-72) 0.16
% male 38 (73%) 40 (63%) 0.27
Opioid dose, mg 40 (28-51) 37 (26-49) 0.29
Benzodiazepine dose, mg 1.3 (0.6-2) 1.1 (0.3-2) 0.34
Propofol dose, mg/kg 4 (2-6) 4 (3-6) 0.49
Deep sedation, hours RASS < —3 1 (0-2) 1(1-2) 0.49
Atypical antipsychotic use 12 (23%) 18 (29%) 0.50
Restraint use 24 (46%) 33 (52%) 0.51
SICU LOS 12 (9-15) 10 (8-13) 0.58
Restraint-free days 26 (23-28) 26 (25-28) 0.86
Vent-free days 24 (21-26) 25 (24-27) 0.99

The variables present in patients admitted with chest injury compared with those
without chest injury. There were no significant differences between the groups, except for
the presence of TBI and the incidence of delirium. Data are presented as mean (95% CI) or
number (percentage). All medication doses refer to the mean daily SICU dose. Benzo-
diazepine dose is milligram lorazepam equivalents and opioid dose refers to milligram
morphine equivalents converted to PO equivalent.

Significance at p < 0.05.
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day, the chance of delirium decreased by 21%. There is no
question that mechanical ventilation is a significant stressor for
patients admitted to the ICU. When mechanically ventilated,
patients often receive additional sedation and high-dose opioid
administration and are placed in physical restraints. Thus, it is
intuitive to conclude that early liberation from mechanical
ventilation is a valuable target to decrease the risk of delirium
as it impacts many known risk factors for the development
of delirium.

Patients admitted with a history of substance abuse
should be monitored carefully for the development of delirium.
While TBI was associated with delirium on initial bivariate
analysis, it was not a significant predictor of delirium in the
regression model. One interesting finding of the study was that
chest injury seemed to be protective against delirium. Upon
further analysis, patients with chest injury were less likely to
also have a TBI compared with those without chest injury. This
is interesting because while the association of less TBI in pa-
tients with chest injury might contribute to less delirium in
patients with chest injury, TBI was not a significant predictor in
the regression model. Patients with chest injury experienced
less delirium than those without chest injury, despite similar
severity of injury and nearly identical clinical interventions
assessed in this study.

Our study supports many of the risk factors identified in
different settings and populations. The findings in our study
build on a prospective study in critically ill surgical and trauma
patients by Lat et al.,> who found that delirium was associated
with more time spent mechanically ventilated, longer ICU stay,
and higher doses of opioids and benzodiazepines. Like the
studies by Inouye et al.® and van Rompaey et al.,” we also found
that physical restraints were a risk factor for delirium.

One study in a similar SICU population also reported a
59% incidence of delirium following trauma.? A significant
difference was the inclusion of younger patients (age > 18 years)
and the exclusion of those with hearing/visual deficits. One
weakness of that study, however, was that the CAM-ICU was
recorded only once daily, which could potentially miss episodes
of delirium, which has a natural fluctuating course. A specific
strength of the study reported here compared with previously
published data is that ours was one of the first to routinely
document the CAM-ICU every 12 hours.>®!3 A perceived
weakness of our data is that it included patients with TBI. Soja
et al.!” reported that using the CAM-ICU to monitor delirium
is reliable for identifying delirium in TBI patients. TBI is a
major issue in patients in the SICU, and the pharmacologic
management of these patients, including the control of delirium,
is an important part of achieving good outcomes. Thus, inclusion
of this population is a necessity.

Our patients with chest injury experienced delirium less
frequently than other SICU patients, perhaps owing to the
lower incidence of TBI; however, additional study is required.
One hypothesis is that our trauma service implemented rib
fracture guidelines that recommended SICU admission for
older patients with significant chest trauma (see Figure, SDC 1
http://links.Ilww.com/TA/A470). The guidelines were designed
to prevent respiratory failure and decrease the need for me-
chanical ventilation by encouraging aggressive incentive spi-
rometer use, pain control, and early ambulation. As a part of the
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rib fracture guidelines, pain medications (including opioids and
nonsteroidal anti-inflammatory drugs) get carefully titrated to
achieve appropriate pain control without oversedation. The rib
fracture guidelines require nursing staff to document incentive
spirometer effort every 2 hours during daytime hours. It can be
labor intensive, and perhaps, the frequent visits by nurses,
physical therapists, and respiratory therapists played a role in
orientation and delirium prevention. Another possibility as to
why older adults with chest injuries developed delirium less
often may be due to other variables that this study did not
collect. Aldemir et al.?! found that risk factors for delirium in
the SICU included respiratory disease, infection, hypotension,
anemia, and metabolic acidosis.

In summary, the most important predictor of delirium
following trauma is age, suggesting that prevention methods
should be focused on older patients. We also identified several
easily modifiable risk factors for delirium following trauma,
which include duration of physical restraint use, duration of
deep sedation, and duration of mechanical ventilation. The
results of this study show that early liberation from mechanical
ventilation is a highly effective method for delirium prevention.
The study found chest injury to be a negative predictor or
protective against delirium in the SICU. While it possible that
the results may be, in part, due to fewer patients having TBI in
the chest injury group, interestingly, the logistic regression did
not identify TBI as an independent predictor of delirium.
Another possibility is that the constant attention given to pa-
tients with chest injury actually helped protect against delirium.
Further prospective research spurred by these findings is
necessary to determine if in fact modifications in clinical
care such as scheduled frequent rounding by staff, often re-
ferred to as “hello rounds,” can be implemented to reduce
delirium incidence.
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