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ABSTRACT:

Background: Postoperative delirium

is a major complication of cardiac

surgery. A pilot study was proposed

to determine the incidence of deliri-

um and identify risk factors for delir-

ium in patients undergoing elective

heart surgery in a Canadian hospital.

Methods: Charts of 38 patients

admitted for heart surgery were

reviewed retrospectively. Variables

related to delirium were character-

ized as being present before, during,

or after cardiac surgery. Logistic

regression was used to calculate

odds ratios for risk factors.

Results: After cardiac surgery 11 of

38 patients developed delirium. The

risk factor associated most strongly

with delirium was recent alcohol use

(OR 6.11), followed by intubation

time (OR 1.20), time spent in inten-

sive care (OR 1.11), and postopera-

tive creatinine levels (OR 1.03).

Conclusions: The incidence of delir-

ium following cardiac surgery is con-

siderable, with almost one-third of

patients becoming delirious. Special

attention should be paid to alcohol

use in the period preceding surgery

and future studies should look specif-

ically at alcohol use and dependence

as risk factors for delirium after car-

diac surgery.

Background
Postoperative delirium is a common
complication of cardiac surgery.1 Epi -
sodes of delirium are associated with
increased morbidity, mortality, and a
longer hospital stay2,3 and can be dis-
tressing for patients, their families,
and nursing staff.4 Recognizing delir-
ium and those at risk can reduce the
impact of delirium through targeted
interventions and risk reduction.5,6

Understanding the frequency of delir-
ium and the complications associated
with it can help guide future research
and resource allocation.

Historically, a number of psychi-
atric symptoms have been identified
following heart surgery: confusion,
agitation, and hallucinations have been
labeled postcardiotomy delirium,1

postoperative psychosis,7 and acute
brain syndrome.8 Earlier studies of
postoperative patients did not define
delirium in a consistent way because a
standard definition has only been
available since the publication of the
DSM-III.9

Most of the surgeries described in
the earliest reports involved repairing
valves and congenital anomalies.8

Coronary artery bypass graft (CABG)
is now the most common type of car-
diac surgery10,11 and may have lower
rates of delirium than valve surgery.8
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Nevertheless, in Canada, bypass grafts
and other types of cardiac surgery are
increasingly being performed on pa -
tients who are older and have a greater
number of comorbid medical condi-
tions,12 which may make them more at
risk for delirium. While the mortality
from cardiac operations in British
Columbia is decreasing,12 it is unclear
whether the incidence of delirium is
as well. Despite the development of a
consistent definition of delirium and
standardized measurements for it,
there are significant discrepancies
between studies on the incidence of
delirium,11 making it difficult to pre-
dict what rates of delirium will occur
in a given population.

The study described here was
designed to determine the incidence
of postoperative delirium and to iden-
tify risk factors by taking advantage
of the extensive data collected on car-
diac surgery patients in British Co -
lum bia. These patients receive preop-
erative screening by anesthesiologists
and nurses. Data about each case—
including variables that have been
identified as risk factors for delirium
in other studies—are gathered from
the preoperative, intraoperative, and
postoperative period and entered into
a provincial health database.

Methods
Patients
Study subjects were chosen by re -
viewing a consecutive series of charts
for patients undergoing elective heart
surgery during a 2-week period in
2007 at St. Paul’s Hospital, a tertiary
care facility in Vancouver, BC. Thirty-
eight patients were selected for the
study. All procedures were approved
by the University of British Columbia
Clinical Research Ethics Board.

Data input and gathering
Before surgery, a preoperative assess-
ment of each patient was performed
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ing was positive, or if the diagnosis
was made by a physician involved in
the patient’s care.

Statistics
Group differences comparing vari-
ables between patients with or with -
out delirium were analyzed with 
independent-means t tests for contin-
uous variables and the chi-square test
for dichotomous variables. Because
of the relatively small sample size,

risk factors for delirium at the pre -
operative, intraoperative, or post -
operative stages were selected from

only if there was a significant
between-group difference (P <.05) as
determined by forward stepwise logis-
tic regression analysis. SPSS software
was used for all analyses.

Results
The majority of patients undergoing
surgery were male (78.9%) and the
mean age was 67 years. The surgical
interventions included CABG alone
in 22 cases, valve surgery in 9 cases,
and combined CABG and valve sur -
gery in 7 cases. Three of 38 cases 
had “off pump” procedures. Patients
became deli rious in 11 of 38 cases
(28.9%). Separate preoperative, intra-

Table 1

by an anesthesiologist and cardiac
nurse. The assessment involved the
use of standardized screening ques-
tionnaires that included a number of
questions about risk factors for deliri-
um, as well as standardized questions
about regular alcohol consumption
and consumption during the week
before surgery. Intraoperative data
were gathered along with postopera-
tive data recorded by nursing staff in
the cardiac intensive care unit and the

postoperative medical unit. Follow-
ing the presentation of delirium, addi-
tional variables that were of clinical
interest, such as frequency of psychi-
atrist consultation, were also recorded
even though these could not have con-
tributed to the onset of delirium. The
data gathered are displayed in .

Delirium assessment
The diagnosis of delirium was based
on DSM-IV-TR13 criteria and was made
retrospectively using progress notes.
The nurses had been trained in using
the confusion assessment method
(CAM)14 to screen for and diagnose
delirium. A patient was deemed to
have delirium if the DSM-IV-TR cri-
teria were met according to the pro -
gress notes, if the patient’s CAM rat-

Table 1

Recognizing delirium and those 

at risk can reduce the impact 
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Variables No delirium (n = 27) Delirium (n = 11)

Preoperative

Age (years) 64.6 (SD 12.0) 72.5 (SD 8.7)

Gender (M / F) 21 (78%) / 6 (22%) 9 (82%) / 2 (18%)

ASA* score of 4 or 5 (Y / N) 16 (59%) / 11 (41%) 8 (73%) / 3 (27%)

Diabetes mellitus (Y / N) 21 (78%) / 6 (22%) 8 (73%) / 3 (27%)

Hypertension (Y / N) 21 (78%) / 6 (22%) 10 (91%) / 1 (9%)

Prior stroke (Y / N) 0 (0%) / 27 (100%) 1 (9%) / 10 (91%)

Atrial fibrillation (Y / N) 1 (4%) / 26 (96%) 2 (18%) / 9 (82%)

Peripheral vascular disease (Y / N) 4 (15%) / 23 (85%) 1 (9%) / 10 (91%)

Hearing impairment (Y / N) 3 (11%) / 24 (89%) 2 (18%) / 9 (82%)

Vision impairment (Y / N) 11 (41%) / 16 (59%) 8 (73%) / 3 (27%)

Alcohol consumption, regular (Y / N) 12 (44%) / 15 (56%) 6 (55%) / 5 (45%)

Alcohol consumption, recent (Y / N) 3 (11%) / 24 (89%) 6 (55%) / 5 (45%)

Smoking (Y / N) 6 (22%) / 21 (78%) 2 (18%) / 9 (82%)

Current psychiatric medication (Y / N) 2 (7%) / 25 (93%) 0 (0%) / 11 (100%)

Urgency of surgery (score?) 2.04 (SD 0.44) 2.09 (SD 0.70)

Ejection fraction (%) 51.0 (SD 11.5) 47.3 (SD 12.7)

Pre-op hemoglobin (g/dL) 13.9 (SD 1.4) 13.2 (SD 1.3)

Pre-op white blood cell count (cells/nL) 7.67 (SD 2.48) 8.77 (SD 3.24)

Pre-op creatinine (_mol/L) 89.7 (SD 28.7) 110.7 (SD 34.5)

Intraoperative

CABG† / AVR‡ 17 CABG / 10 AVR 6 CABG / 5 AVR

Number of vessels grafted 2.33 (SD 1.62) 2.27 (SD 1.56)

Surgical complications (Y / N) 0 (0%) Y / 25 (100%) 3 (27%) / 8 (73%)

Cross-clamp time (minutes) 74.0 (SD 24.3) 68.0 (SD 20.8)

Pump time (minutes) 88.5 (SD 29.2) 88.0 (SD 21.8)

Blood transfused (units) 0.59 (SD 1.22) 1.64 (SD 2.91)

Intubation time (hours) 6.92 (SD 2.82) 18.6 (SD 15.5)

Cardiopulmonary bypass (Y / N) 24 (89%) / 3 (11%) 11 (100%) / 0 (0%)

Postoperative

Post-op hemoglobin (g/dL) 11.3 (SD 1.3) 10.4 (SD 1.8)

Post-op white blood cell count (cells/nL) 11.80 (SD 3.91) 14.51 (SD 6.47)

Post-op creatinine (µmol/L) 84.5 (SD 25.5) 112.7 (SD 34.9)

Morphine IV in first 24 h (mg) 32.1 (SD 18.1) 36.3 (SD 21.3)

Hydromorphone in first 24 h (mg) 6.19 (SD 4.32) 4.89 (SD 5.20)

Fentanyl in first 24 h (µg) 0.93 (SD 4.81) 0.0 (SD 0.0)

Combined opioid equivalent dose 33.3 (SD 51.5) 29.9 (SD 20.5)

Lorazepam (mg) 0.389 (SD 0.902) 0.091 (SD 0.301)

Midazolam (mg) 4.57 (SD 3.52) 7.18 (SD 5.56)

Time in cardiac surgery ICU (hours) 25.0 (SD 11.0) 55.8 (SD 39.5)

Table 1. Data gathered during study of 38 patients undergoing elective heart surgery at St.
Paul’s Hospital in Vancouver, BC, during a 2-week period in 2007.

*ASA: American Society of Anesthesiologists
†CABG: coronary artery bypass graft
‡AVR: aortic valve replacement

operative, and postoperative variables
were included in the analysis to deter-
mine risk factors for delirium. After
logistic regression, four factors were
identified as significant predictors of
delirium. Alcohol use in the week
before sur gery, intubation time, time
spent in the cardiac surgery intensive
care unit, and postoperative creatinine
levels were all independently associ-
ated with delirium ( ).

The risk factor associated most
strongly with delirium was alcohol
use in the week preceding admission
(OR 6.11). Alcohol use was reported
on a standardized questionnaire given
to all patients prior to surgery; regular
alcohol consumption, irrespective of
use in the week preceding admission,
was not associated with delirium. Psy-
chiatrists were consulted for 9 of the
11 patients with delirium (82%) and
only 2 of the 27 patients without delir-
ium (7%) (x2 = 20.3; P <.001). The
postoperative stay was significantly
longer for patients with delirium—a
mean of 9.7 days versus 6.2 days for
patients without delirium (t = 2.64; 
P = .01). Restraints were used for only
3 of the 11 delirious patients and there
were no reported behavioral distur-
bances or reports of violence toward
staff in any of the charts that were
reviewed.

Conclusions
Slightly under one-third of the patients
in this retrospective case-control study
developed delirium after cardiac sur -
gery. Because delirium was diagnosed
retrospectively, we may have under-
estimated its incidence since delirium
often goes unrecognized and unre -
corded, particularly in cases involv-
ing the hypoactive subtype.15 Never-
theless, the incidence in our study falls
well within the range of incidence
reported in prospective studies,3,6,16,17

and is consistent with an incidence of
32% recorded in the only previous

Table 2
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Table 2. Risk factors for delirium after cardiac surgery, identified using logistic regression
analysis.

Factor Odds ratio 95% confidence interval

Preoperative

Recent alcohol use (P = .03) 6.11 (1.13–33.19)

Intraoperative

Intubation time (P = .001) 1.20 (1.00–1.43)

Postoperative

Time in cardiac surgery ICU (P = .001) 1.11 (1.03–1.20)

Creatinine levels (P = .009) 1.03 (1.00– 1.58)

Delirium after cardiac surgery: A retrospective case-control study of incidence and risk factors in a Canadian sample

prospective studies that consider 
larger numbers of subjects, that use
standardized measures, and that take 
into account the severity and conse-
quences of delirium are warranted.
Additionally it may be useful to con-
duct studies that look specifically at
alcohol consumption and dependence
as risk factors.
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