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ORIGINAL RESEARCH

Antipsychotic Drug Use and Screening 
for Delirium in Mechanically Ventilated 
Patients in Canadian Intensive Care Units: 
An Observational Study
Zoé Thiboutot, Marc M Perreault, David R Williamson, Louise Rose, Sangeeta Mehta, 
Melanie D Guenette, Deborah Cook, and Lisa Burry

ABSTRACT
Background: Critically ill patients frequently experience delirium, and
antipsychotic drugs are often used to manage symptoms. 

Objectives: To describe the use of antipsychotic drugs and delirium
screening tools in mechanically ventilated, critically ill adult patients in
Canadian intensive care units (ICUs) and to identify factors associated
with the use of antipsychotic drugs.

Methods: Pharmacists from 51 Canadian ICUs prospectively collected
data on antipsychotic use and delirium screening in all patients for whom
invasive mechanical ventilation was initiated during a chosen 2-week 
period occurring sometime in 2008 or 2009. 

Results: Data were collected for a total of 712 patients, of whom 115
(16.2%) received at least one dose of an antipsychotic. The antipsychotic
prescribed, the total daily dose, and the administration schedule varied
across sites. Delirium screening tools, validated for use in mechanically
ventilated patients and endorsed by professional society guidelines, were
part of routine care in a minority of ICUs (7/51 [13.7%]), and delirium
screening was documented for few patients overall (41/712 patients
[5.8%]). In a multivariable analysis, administration of antipsychotics was
independently associated with longer duration of mechanical ventilation
(odds ratio [OR] 1.12, 95% confidence interval [CI] 1.07–1.17), daily
interruption of sedation (OR 1.71, 95% CI 1.01–2.90), and use of 
physical restraints (OR 2.15, 95% CI 1.27–3.65).

Conclusion: A minority of mechanically ventilated patients in Canadian
ICUs received antipsychotic drugs, and screening for delirium with 
validated tools was rare. Antipsychotic drug use was independently 
associated with longer duration of mechanical ventilation, daily interrup-
tion of sedation, and use of physical restraints. 

Keywords: antipsychotic, delirium, screening, mechanical ventilation, 
intensive care
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RÉSUMÉ
Contexte : Les patients gravement malades souffrent fréquemment 
de délire, une affection dont les symptômes sont souvent traités à l’aide
d’antipsychotiques. 

Objectifs :Dresser le portrait de l’utilisation des antipsychotiques et des outils
de dépistage du délire chez les patients adultes gravement malades sous 
ventilation mécanique ayant séjourné dans une unité de soins intensifs (USI)
canadienne et relever les facteurs associés à l’utilisation des antipsychotiques.

Méthodes : Des pharmaciens de 51 USI canadiennes ont recueilli des
données de façon prospective sur l’utilisation des antipsychotiques et sur
le dépistage de cas de délire auprès de tous les patients placés sous 
ventilation mécanique effractive au cours d’une période de deux semaines
entre 2008 et 2009. 

Résultats : Les données ont été recueillies chez un total de 712 patients.
De ce nombre, 115 (16,2 %) ont reçu au moins une dose d’un antipsy-
chotique. L’antipsychotique prescrit, la posologie quotidienne et l’horaire
d’administration variaient d’un établissement à l’autre. Des outils de
dépistage du délire (dont l’emploi est validé chez les patients sous 
ventilation mécanique et approuvé dans les lignes directrices d’associations
professionnelles) ne faisaient partie des soins habituels que dans un petit
nombre d’USI (7/51 [13,7 %]). De plus, les dépistages du délire n’ont
été consignés que pour peu de patients dans l’ensemble (41/712 patients
[5,8 %]). Au cours d’une analyse multivariable, on a associé indépendam-
ment l’administration d’antipsychotiques à une durée accrue de la 
ventilation mécanique (risque relatif approché [RRA] de 1,12, intervalle
de confiance [IC] à 95 % de 1,07–1,17), à une interruption quotidienne
de la sédation (RRA de 1,71, IC à 95 % de 1,01–2,90) et à l’emploi 
de contention physique (RRA de 2,15, IC à 95 % de 1,27–3,65).

Conclusions : Seul un petit nombre de patients sous ventilation mécanique
ayant séjourné dans une USI canadienne ont reçu des antipsychotiques; de
plus, des outils validés de dépistage du délire n’ont que rarement été 
employés. L’utilisation d’antipsychotiques a été indépendamment associée
à une durée accrue de la ventilation mécanique, à l’interruption quotidienne
de la sédation et à l’emploi de contention physique. 

Mots clés : antipsychotique, délire, dépistage, ventilation mécanique,
soins intensifs
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INTRODUCTION

Delirium, an acute confusional state, is associated with adverse
clinical outcomes in critically ill patients.1-6 Professional 

society guidelines7,8 recommend the routine use of screening tools
specifically designed for detecting delirium in critically ill patients
(e.g., the Confusion Assessment Method for the Intensive Care
Unit [CAM-ICU]9 and the Intensive Care Delirium Screening
Checklist [ICDSC]10). However, international surveys and 
observational studies have indicated that delirium screening tools
are not widely incorporated into critical care practice,11-16 which
represents a missed opportunity to detect the syndrome. As such,
delirium may go unrecognized.

The guidelines of the Society of Critical Care Medicine7,8

suggest that when delirium is detected, reversible causes be 
addressed first (e.g., by treating underlying infection, reorienting
patients, or modifying drug regimens), given that effective 
pharmacological treatment has yet to be identified. However, 
international surveys and observational studies indicate that 
antipsychotic drugs are commonly used in the context of critical
care,12-16 including in the management of delirium (e.g., 
psychomotor agitation),12,13 despite the absence of evidence
showing improved clinical outcomes with their use.

A previously reported multicentre, prospective study was
undertaken to describe the use of sedatives, opioids, anti -
psychotics, and neuromuscular blocking agents in 51 Canadian 
intensive care units (ICUs).17 The current article reports a
planned analysis of the study database, which had the primary
objective of describing the use of antipsychotic drugs and 
delirium screening tools in critically ill, mechanically ventilated
adults. The secondary objective was to identify factors associated
with antipsychotic drug use in this study cohort.

METHODS

Study Design

The original study, for which the current article reports a
subanalysis, was a national prospective audit of practice investi-
gating the use of sedatives, analgesics, antipsychotics, and 
neuromuscular blockers in critically ill adult patients who were
receiving mechanical ventilation.17 Details of the study methods
have been previously published in full.17,18 Data were prospec-
tively collected by pharmacists practising in 51 ICUs in both 
university-affiliated and community hospitals across all 10 
Canadian provinces. Study approval was obtained from each local
institutional review board, and the need for informed consent
was waived at each site.

Patient Population 

Patients 16 years of age or older with invasive mechanical
ventilation initiated during a site-specific 2-week study period in

2008 or 2009 were consecutively enrolled. Data were collected
from initiation of mechanical ventilation until one of the follow-
ing end points: 24 h after extubation or tracheostomy, death, or
30th day of mechanical ventilation. 

Data Collection 

A standardized case report form was used to collect the 
defined data for each institution (e.g., community or university-
affiliated hospital), ICU (open or closed ICU; bed count; imple-
mentation of assessment tools and protocols for sedation,
analgesia, delirium, and chemical paralysis), and patient. Patient
data included demographic characteristics (e.g., age, sex); Acute
Physiology and Chronic Health Evaluation (APACHE) II score;
past medical and medication history; and history of smoking, 
alcohol use, and/or illicit drug use. The following data were 
collected on each study day: all sedative, analgesic, antipsychotic,
and neuromuscular blocker use, including dose, frequency, and
route of administration; whether use of these drugs was guided
by standardized protocols; use of assessment tools and/or specific
protocols for sedation, analgesia, and delirium management; use
of physical restraints; and adverse events, specifically inadvertent
device removal or patient behaviour suggestive of being a danger
to self or to others.

Statistical Analyses

Antipsychotic use was defined as the administration of at
least one dose of an antipsychotic drug during the study period.
Demographic characteristics, clinical variables, and details of 
antipsychotic drug use are reported as means (with standard 
deviation [SD] and range) or as counts and proportions, as 
appropriate. 

A multivariable logistic regression model was generated 
to evaluate the independent effects of various demographic and 
clinical factors on antipsychotic drug use. The following variables
for entry into the model were selected a priori, on the basis of
published studies and clinical importance6,8,19-21: age, APACHE
II score, use of antipsychotic before ICU admission (a potential
marker of delirium before transfer to the ICU), duration of 
mechanical ventilation, exposure to benzodiazepines (expressed
in midazolam equivalents), agitation (defined as a score > 4 on
the Riker Sedation–Agitation Scale [SAS]),22 use of daily sedation
interruption, use of a delirium screening tool, and application 
of physical restraints. Patients with a documented history of 
schizophrenia who were treated with antipsychotics were 
excluded from the multivariable analysis. Results are reported as
odds ratios (ORs) with 95% confidence intervals (CIs). Before
the multivariable modelling, variables were assessed for multi-
collinearity using tolerance statistics. A tolerance value less than
0.4 was defined as indicating the presence of multicollinearity.
In such cases, only one member of a correlated set was to be 
included in the multivariable model; however, multicollinearity
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was not found to be a concern for the selected variables of inter-
est. The maximum number of variables retained in the model
was based on rules of modelling for logistic regression.23 All tests
were 2-tailed, with a p value of 0.05 or below being deemed 
significant. An independent statistician conducted all analyses
using SAS 9.2 software (SAS Institute, Cary, North Carolina).

RESULTS

Baseline Patient and Hospital Characteristics 

Data were collected for a total of 712 patients. The mean
age was 60.8 years (SD 16.7 years), 443 (62.2%) were male, and
the mean APACHE II score was 19.6 (SD 7.9) (Table 1). Further
details on hospital and baseline patient characteristics have 
been previously reported.17,18 A delirium assessment tool was 
implemented as part of routine ICU practice at 7 (13.7%) of the
51 sites: 4 sites used the CAM-ICU,9 2 sites used the ICDSC,10

and 1 site used the NEECHAM confusion scale.24

Antipsychotic Drug Use 

No site used a protocol to manage prescribing of anti -
psychotics. An antipsychotic drug was administered at least once
to 115 (16.2%) of the 712 patients enrolled in the study. Of the

115 patients who received an antipsychotic while in the ICU, 22
(19.1%) had received an antipsychotic at home for a documented
diagnosis of schizophrenia, and 34 (29.6%) were given an 
antipsychotic in hospital before the ICU admission (e.g., for sleep
or to treat agitation). An antipsychotic drug was administered on
1009 (27.9%) of 3620 ICU study days.

Twenty of the patients were treated with 2 or more anti -
psychotics, for a total of 143 prescriptions. Both typical and 
atypical antipsychotic agents were prescribed. Of the 115 patients
who received antipsychotic agents, 44 (38.3%) received the drug
solely as an “as needed” therapy (Table 2); the remainder received
fixed-interval dosing, either exclusively (39 [33.9%]) or in com-
bination with “as-needed” therapy (32 [27.8%]). Intravenous
haloperidol was the most commonly prescribed antipsychotic,
followed by enteral atypical agents (Table 2). There was a 
wide range in administered doses for all antipsychotics used. 
Antipsychotics were initiated on average 4.8 days (SD 4.3 days)
after admission to the ICU and were given for an average of 
4.1 days (SD 4.2 days). 

Screening for Delirium 

Screening for delirium was rarely performed (41 [5.8%] 
of the 712 patients; 148 [4.1%] of the 3620 total ICU days), 

Table 1. Baseline Characteristics of Patients in a Study of Antipsychotic Use 
in Canadian ICUs

Characteristic                                                                                                       No. (%) of Patients*
                                                                                                                                       (n = 712)†
Age (years), mean ± SD                                                                                     60.8 ± 16.7
Sex, male                                                                                                         443     (62.2)
University hospital                                                                                            497     (69.8)
APACHE II score, mean ± SD                                                                             19.6 ± 7.9
Admission type
Medical                                                                                                         280     (39.3)
Surgical                                                                                                         248     (34.8)
Cardiac                                                                                                           85     (11.9)
Trauma                                                                                                           35       (4.9)
Other‡                                                                                                            64       (9.0)

Medical history
Neurological disease§                                                                                     92     (12.9)
Psychiatric disease¶                                                                                        98     (13.8)

Medication history or social habits before ICU admission 
Antipsychotics                                                                                                56       (7.9)
Tobacco**                                                                                                    125     (17.6)
Alcohol††                                                                                                     181     (25.4)
Recreational drug use                                                                                     33       (4.6)

APACHE = Acute Physiology and Chronic Health Evaluation, ICU = intensive care unit, 
SD = standard deviation.
*Except where indicated otherwise.
†Total number of patient ICU days = 3620.
‡Other types of admission: burn, neurological, neurosurgical, obstetrics, transplant.
§Stroke, seizure, dementia, Parkinson disease.
¶Bipolar disorder, schizophrenia, depression.
**Daily use.
††Based on ≥ 2 drinks daily or ≥ 26 oz. (769 mL) weekly of 40% alcohol, or equivalent amounts 
of other alcoholic drinks.
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irrespective of hospital policy regarding screening (Table 3).
Delirium screening was more common in ICUs where use of 
an assessment tool was implemented as part of standard ICU
practice. In the 7 ICUs where an assessment tool was incor -
porated into standard ICU practice, 36 (17.1%) of the 210 
patients were screened for delirium at least once; in the 44 ICUs
that did not use such tools as part of standard ICU practice,
screening was less common, occurring at least once in only 
8 (1.6%) of 502 patients (p < 0.001). There was no difference in
the use of antipsychotics between ICUs with and without delir-
ium screening incorporated into routine practice (33 [15.7%] of
210 patients, for a mean duration of 4.5 days, versus 82 [16.3%]
of 502 patients, for a mean duration of 3.8 days; p = 0.62). 

Factors Associated with Antipsychotic Drug Use 

In the multivariable analysis (Table 4), longer duration of
mechanical ventilation (OR 1.12, 95% CI 1.07–1.17; p < 0.001),
daily sedation interruption (OR 1.71, 95% CI 1.01–2.90; 
p = 0.05), and use of physical restraints (OR 2.15, 95% CI 
1.27–3.65; p = 0.004) were independently associated with receipt
of an antipsychotic drug when adjusted for age, APACHE II
score at ICU admission, prior use of antipsychotic, total 
benzodiazepine exposure (expressed in midazolam equivalents),
agitation (Riker SAS score > 4), and delirium screening.

DISCUSSION

This multicentre observational study showed that delirium
screening tools validated for use in mechanically ventilated 
patients were implemented as a standard of care in a minority of
Canadian ICUs (13.7%). Screening was more frequent at sites
where such tools were incorporated into standard practice than
at sites not using the tools consistently (17.1% versus 1.6% of
patients screened at least once), yet overall delirium screening was
rare (5.8% of patients). Consequently, it is reasonable to posit
that delirium is likely under-recognized in Canadian ICUs. At
least one instance of antipsychotic drug use was identified in
16.2% of the patients, on 27.9% of ICU days. Prescribing 
patterns were variable, however, and were not associated with use
of delirium screening tools as part of standard ICU practice. 
Antipsychotic drug use was independently associated with 
a longer duration of mechanical ventilation, daily sedation 
interruption, and use of physical restraints. We suggest caution
in inferring causality, as the direction of interaction between the
use of antipsychotics and duration of mechanical ventilation, for
example, remains unclear. 

Given the substantial morbidity and mortality associated
with delirium in critically ill patients, current guidelines recom-
mend routine patient screening with validated assessment tools,
vigilance with regard to potential precipitating and predisposing

Table 2. Characteristics of Antipsychotic Therapy in Canadian ICUs

Characteristic                                                                                                     No. (%) or Mean ± SD
Antipsychotic drug therapy
No. (%) of patients receiving therapy                                                        115/712    (16.2)
% of all patient care days,* mean ± SD                                                           27.9 ± 31.0
No. (%) of patients receiving > 1 antipsychotic dose                                  94/115    (81.7)
Antipsychotic drugs prescribed†
Haloperidol IV, no. (%) of prescriptions                                                       72/143    (50.3)
Daily dose (mg), mean ± SD (range)                                                     9.0 ± 9.2     (0.5–65)

Olanzapine, no. (%) of prescriptions                                                           23/143    (16.1)
Daily dose (mg), mean ± SD (range)                                                 12.6 ± 14.3     (2.5–80)

Quetiapine, no. (%) of prescriptions                                                           16/143    (11.2)
Daily dose (mg), mean ± SD (range)                                             119.5 ± 146.4     (12.5–500)

Risperidone, no. (%) of prescriptions                                                          18/143    (12.6)
Daily dose (mg), mean ± SD (range)                                                     1.6 ± 1.4     (0.25–9)

Other drugs,‡ no. (%) of prescriptions                                                        14/143    (9.8)
Duration of therapy
Length of stay in ICU before first antipsychotic dose (days)                                4.8 ± 4.3
Duration of antipsychotic use (days)                                                                  4.1 ± 4.2
Frequency of antipsychotic administration§
As-needed dosing only                                                                               44/115    (38.3)
Fixed-interval dosing only                                                                            39/115    (33.9)
Fixed-interval with as-needed dosing                                                          32/115    (27.8)
ICU = intensive care unit, SD = standard deviation.
*For each patient, the percentage of patient care days was calculated as the number of days on
which the patient received an antipsychotic divided by the number of days for which the patient
was followed in the study times 100. The mean value was calculated from data only for patients
who ever received an antipsychotic (n = 115).
†Percentages are relative to the total of 143 prescriptions (for 20 of the patients, more than 
one antipsychotic drug was prescribed).
‡Other drugs: clozapine, loxapine, methotrimeprazine, zuclopenthixol.
§Percentages calculated in relation to the number of patients who ever received 
an antipsychotic.
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factors, and implementation of nonpharmacological prevention
and treatment approaches, such as early mobilization.8 Efficacy
and safety data on the use of antipsychotics in critically ill patients
are lacking. The role of such drugs for treatment of delirium in
particular awaits the results of adequately powered interventional
trials (e.g., the MIND-USA trial, clinicaltrials.gov
NCT01211522), especially given that existing data on important
clinical outcomes are conflicting. Randomized controlled trials
have not shown haloperidol to alter delirium-related outcomes
of critically ill patients25,26; atypical antipsychotics were shown to
reduce the duration of delirium in one pilot study.27

In the current study, antipsychotic drugs were used relatively
late in patients’ ICU admission, when it is most likely that 
medical stabilization had taken place and attempts were being
made to wean patients from sedation and mechanical ventilation.
However, because objective delirium screening was infrequent,
we can only speculate on the reasons for the use of antipsychotic
drugs. These drugs may have been administered for delirium, to
manage psychomotor agitation, to complement the use of 
physical restraints, or for sedation or sleep (i.e., as an alternative

to traditional sedatives). Because antipsychotic drug use was 
associated with daily sedation interruption, it is possible that such
lightened sedation may have revealed agitation and/or delirium.
This hypothesis is supported by the finding that antipsychotic
drug use was also associated with the use of physical restraints,
which should, in theory, not be required for sedated or non -
agitated patients.18

Low adoption of delirium assessment tools has been 
reported in several other studies in various countries. The results
reported here are similar to those obtained in a retrospective 
cohort study conducted at 71 US academic hospitals in 2010.13

In that study, delirium was diagnosed in only 6% of hospitaliza-
tions with an ICU admission, and antipsychotics were adminis-
tered to 11% of patients. Haloperidol was most commonly
prescribed (62% of patients), followed by quetiapine (31%).13

In a survey investigating sedation and delirium management
practices in 23 ICUs in Australia and New Zealand,28 only 2 sites
(9%) reported routine use of a delirium scale. Of the 234 
patients, only 56 were assessed for delirium, with 12 (21%) 
of these screening positive. In a survey of 1015 Brazilian ICU 
physicians,29 only 13% reported using a validated screening tool

Table 3. Delirium Screening in Canadian ICUs

Variable                                                                                                                           No. (%) 
No. (%) of ICUs with delirium assessment tool implemented                         7/51     (13.7)
in routine practice
No. (%) of ICUs using various assessment tools
CAM-ICU9                                                                                                   4/51       (7.8)
ICDSC10                                                                                                       2/51       (3.9)
NEECHAM confusion scale24                                                                        1/51       (2.0)

Delirium screening 
No. (%) of patients with screening                                                          41/712       (5.8)
No. (%) of ICU days with screening                                                     148/3620       (4.1)

No. (%) of assessments performed* 
By ICU nurse                                                                                            89/148     (60.1)
By physician trainee                                                                                 39/148     (26.4)
By ICU attending physician                                                                      19/148     (12.8)
By psychiatrist                                                                                            1/148       (0.7) 

CAM-ICU = Confusion Assessment Method for the Intensive Care Unit, 
ICDSC = Intensive Care Delirium Screening Checklist, ICU = intensive care unit.
*Based on 148 assessments.

Table 4. Multivariable Analysis of Factors Associated with Antipsychotic Use 
in Canadian ICUs

                                                                                                        Type of Analysis; OR (95% Wald CI)
Variable                                                                                               Univariable           Multivariable
Age                                                                                      1.00 (1.00–1.01)     1.00 (0.98–1.01)
APACHE II score                                                                   1.02 (0.99–1.05)     1.02 (0.99–1.05)
Use of antipsychotic before ICU admission*                        1.27 (0.57–2.83)     1.11 (0.45–2.72)
Days of mechanical ventilation                                             1.17 (1.13–1.22)     1.12 (1.07–1.17)
Total dose of midazolam equivalents†                                 1.00 (1.00–1.00)     1.00 (1.00–1.00)
Any agitation (Riker SAS score > 4)22                                    3.67 (2.15–6.27)     1.78 (0.95–3.33)
Any daily interruption of sedation                                       2.77 (1.73–4.46)     1.71 (1.01–2.90)
Any screening for delirium                                                   3.54 (1.83–6.84)     2.05 (0.92–4.58)
Any restraint use                                                                  4.03 (2.49–6.51)     2.15 (1.27–3.65)
APACHE = Acute Physiology and Chronic Health Evaluation, CI = confidence interval, 
ICU = intensive care unit, OR = odds ratio, SAS = Sedation–Agitation Scale.
*This analysis excluded 22 patients with documented history of schizophrenia before admission. 
†For conversion to midazolam equivalents, 1 mg midazolam = 0.5 mg lorazepam.
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for delirium, and more than 90% cited “clinical evaluation” as a
method of diagnosis.29 However, 38% reported not screening for
delirium whatsoever, while the remainder reported screening
once or more per day. When asked how delirium was managed,
88% of respondents said that haloperidol was used, and 45%
and 36% used benzodiazepines and atypical antipsychotics, 
respectively (multiple answers were permitted). In a 2-part study
(survey and observational study) of 53 ICU pharmacists in the
United States,15 25% of respondents reported that delirium was
routinely assessed, but only 10% of patients underwent assess-
ment during the study period. Most of the survey respondents
(88%) selected haloperidol as the preferred drug for delirium.
Within the observational study, a small percentage of all patients
(5% and 6%, respectively) received a scheduled or an as-needed
antipsychotic medication during the study period; haloperidol
was the most frequently prescribed antipsychotic overall, 
primarily because of its use on as as-needed basis (accounting for
89% of as-needed antipsychotic doses).15

The current study is, to the authors’ knowledge, the first
prospective description of Canadian ICU practices regarding 
antipsychotic drug use and delirium screening in mechanically
ventilated patients, where delirium rates have been reported to
be as high as 40%–80%.8 The strengths of this study included
prospective data collection, large sample size, multicentre design,
and multiprovince representation. Nonetheless, the study had
limitations. Neither the indication for antipsychotic use nor 
the use of nonpharmacological strategies for the prevention and 
treatment of delirium was recorded. For each patient who
reached the end point of extubation or tracheostomy, data 
collection stopped 1 day after the end point; as such, the actual
percentage of patients treated with antipsychotics may have been
higher than reported here, and the overall duration of use longer,
if therapy was continued after ICU discharge. Jasiak and others30

reported that antipsychotics prescribed for ICU delirium are
often continued after discharge from the ICU or from hospital,
and long-term use may be associated with adverse effects and 
unnecessary health care costs.

CONCLUSION

Delirium is increasingly associated with negative clinical
outcomes, and recent guidelines8 (published after our study was
performed) have highlighted the importance of appropriate
screening and modification of risk factors. This multicentre study
identified infrequent use of delirium screening tools in Canadian
ICUs. Antipsychotics were prescribed frequently, and patterns of
use were variable. We therefore believe there is an opportunity
to improve delirium screening and management of mechanically
ventilated patients in Canadian ICUs.
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