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Abstract
Introduction Delirium in the intensive care unit (ICU) is
associated with increased morbidity and mortality. Using an
assessment tool has been shown to improve the ability of
clinicians in the ICU to detect delirium. The confusion
assessment method for the ICU (CAM-ICU) is a validated
delirium-screening tool for critically ill intubated patients. The
aim of this project was to establish the feasibility of routine
delirium screening using the CAM-ICU and to identify the
incidence of delirium in a UK critical care unit.
Methods Routine CAM-ICU monitoring was implemented in a
mixed critical care unit in January 2007 following a two-month
educational and promotional campaign. Guidelines for the
management of delirium were introduced. During a two-month
prospective audit in September and October 2007, the daily
CAM-ICU was recorded by the bedside nurse for consecutive
level 2 and level 3 patients admitted to the mixed medical/
surgical critical care ward in a district general hospital. This was
repeated in January 2008. Patient outcome was recorded. The
records of an additional cohort of ventilated patients were

Introduction
Delirium is an acute confusional state representing a serious
and common clinical syndrome. It is a manifestation of acute
brain dysfunction and is considered by some as a medical
emergency [1]. To diagnose delirium requires that a patient
have inattention with a disturbance in consciousness that
developed over a short period of time, and which is caused by
the direct physiological consequences of a general medical
condition [2]. Delirium in the intensive care unit (ICU) is common with a reported incidence of up to 82% in ventilated
patients using the confusion assessment method for the ICU

reviewed retrospectively to determine compliance with routine
CAM-ICU assessments.
Results Seventy-one patients were included in the
observational cohort, with 60 patients in the retrospective
cohort. In the prospective group it was not possible to assess
for delirium with the CAM-ICU in nine patients due to persistent
coma or inability to understand simple instructions. Excluding
elective post-operative patients, the incidence of delirium was
45% in patients who could be assessed; in the 27 ventilated
patients who could be assessed it was 63%. From the
retrospective data compliance with the CAM-ICU assessment
was 92%. The incidence of delirium in this retrospective group
of ventilated patients who could be assessed was 65%.
Conclusions We have demonstrated that delirium screening is
feasible in a UK ICU population. The high incidence of delirium
and the impact on outcomes in this UK cohort of patients is in
line with previous reports.

(CAM-ICU) [3]. In the critically ill patient, the aetiology is often
multifactorial [4].
In intensive care, even after adjusting for all confounding factors such as severity of illness and co-morbidities, delirium is
an independent predictor of a three-fold increase in mortality
at six months, as well as a three-fold higher intubation rate and
more than 10 additional days in hospital [3,5,6]. Importantly
delirium is associated with the subsequent development of
dementia [7]. For patients with pre-existing cognitive impair-

APACHE: acute physiology and chronic health evaluation; CAM-ICU: confusion assessment method for intensive care units; CI: confidence interval;
DSM-IV: Diagnostic and Statistical Manual of Mental Disorders, 4th Edition; ICDSC: intensive care delirium screening checklist; ICU: intensive care
unit.
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ment, a well-established predisposing risk factor, there may be
a dramatic worsening of function.

patient management was not altered, only routinely collected
data were used and the data were fully anonymised.

UK as well as international guidelines recommends that delirium assessment should be part of routine ICU management
[8,9]. The majority of delirium in critical care is either mixed or
hypoactive, the motoric hypoactive subtype being more common in the elderly, characterised by psychomotor slowness
and lethargy [10,11]. Evidence shows that delirium goes
unrecognised in up to 66% of patients by nursing and medical
staff [12]. Using a validated delirium assessment tool has been
shown to improve the ability of physicians to detect delirium in
ICU patients [13]. There are two validated tools to screen for
delirium in intubated critical care patients, the CAM-ICU and
the Intensive Care Delirium Screening Checklist (ICDSC)
[14,15]. Both are based on Diagnostic and Statistical Manual
of Mental Disorders, 4th Edition (DSM IV), criteria and the features of delirium. The CAM-ICU screens for four features at a
single point in time and the ICDSC uses a screening checklist
of eight features over the period of a nursing shift.

During a two-month period in September and October 2007
and for a further one-month period in January 2008, data was
prospectively collected on all consecutive admissions to the
critical care unit. Subjects were a mixture of high dependency
unit and ICU patients requiring differing levels of organ support or invasive monitoring. The CAM-ICU, as assessed by the
bedside nurse, was recorded for their ICU stay. Patients were
excluded from the final analysis if the nurse was unable to
assess for delirium using the CAM-ICU at any time during the
admission, either because of persistent coma – drug induced
or as a result of their medical condition – or communication
barriers. Patients were defined as having delirium if they fulfilled the diagnostic criteria according to the CAM-ICU on any
assessment during their admission, that is they were defined
as CAM-ICU positive. Patient demographics including acute
physiology and chronic health evaluation (APACHE) II score
were recorded. The patient's final outcome; death, discharge
to a nursing home or discharge home was collected.

In the CAM-ICU, the patient is initially assessed for altered or
fluctuating mental status, as well as inattention tested using a
10 letter sequence where the patient is required to squeeze
the clinician's hand only when the letter A is stated. The patient
is then assessed for disorganised thinking by their ability to
answer four simple yes/no questions and a command, and
finally for reduced level of consciousness. Patients are defined
as delirious if altered mental status and inattention are present
with disorganised thinking and/or reduced level of consciousness. This test can be performed on any patient who will open
their eyes and keep their eyes open to a verbal stimulus, usually saying their name. Despite recommendations, routine
delirium assessment is not undertaken as part of standard care
in the UK. There are no published reports of delirium monitoring in a UK critical care unit using the CAM-ICU assessment
tool. The aim of this study is to describe the use of the CAMICU and to determine the incidence and outcome of patients
with delirium in a general critical care unit in a UK district general hospital.

Materials and methods
This project was undertaken in Watford General Hospital
which is a district and general hospital with an eight-bed mixed
medical and surgical critical care unit. Routine CAM-ICU scoring for delirium once every 12-hour shift by the bedside nurse
was introduced in January 2007 following a two-month educational programme of presentations, one-to-one teaching, posters and notices. Guidelines for the management of delirium
were introduced.
Research ethics committee approval and informed consent
was not required as the project was categorised as clinical
audit by the Trust Research and Development Department as
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The records of an additional cohort of ventilated patients were
reviewed retrospectively to determine ongoing compliance
with daily routine CAM-ICU assessments in November and
December 2007 and February and March 2008. If the CAMICU assessment was not recorded on a 24-hour chart this was
documented as non-compliance.
Statistical analysis
Proportions were used as descriptive statistics for categorical
variables and median (interquartile range) for continuous variables. 95% confidence intervals (CI) for hospital mortality in
each group were calculated using the t distribution.

Results
Delirium incidence data were collected on 80 patients prospectively, from which nine patients were excluded from the
final analysis as they were unable to be screened for delirium
using the CAM-ICU throughout their admission. Reasons that
patients could not be assessed were that they remained in a
coma throughout the admission (n = 7), had learning disabilities (n = 1) or did not understand English (n = 1). Patient
demographics are summarised in Table 1; APACHE II scores
for the first 24 hours were available for 52 of the patients, 21
post-operative patients and 31 emergency admissions.
Twenty-three of the 71 patients were elective post-operative
patients, 22 of whom were never delirious while in the ICU.
When elective post-operative patients were excluded, the
overall incidence of delirium was 45%. Thirty-four patients in
the prospective audit were ventilated (Table 2). Twenty-seven
of those could be assessed. In this subgroup, delirium incidence was 63% (Table 3). In the retrospective cohort of 60
ventilated patients, the compliance with recording the daily
CAM-ICU assessment was over 92% (Table 4). The incidence
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Table 1
Demographic data for 71 patients admitted consecutively and screened prospectively for delirium
Delirious

Not delirious

22 (31%)

49 (69%)

70 (56 to 76)

73 (60 to 77)

16 (72%)

34 (69%)

21 (17 to 30)

15 (11 to 20)

8

5

36% (15 to 57%)

8% (3 to 16%)

Number of patients (%)
Age, years
Male (%)
APACHE II
Deaths
Mortality (95% confidence interval)
Data are n (%) or median (interquartile range).
APACHE = acute physiology and chronic health evaluation.

of delirium, that is those patients who screened positive for
delirium at least once during admission, in the 48 patients in
this group who could be assessed was 65%.

colleagues the average APACHE II score was 25.6 in delirious
ventilated patients demonstrating CAM-ICU scoring is feasible in a severely ill patient cohort [14].

Discussion

Prior to implementing delirium screening the consultant intensivists on the ICU reviewed the two validated screening tools
available and made a pragmatic decision to use the CAM-ICU.
The alternative to the CAM-ICU is the ICDSC. Although they
both demonstrate high sensitivity scores of 99%, the ICDSC
has a specificity of 64% as compared with the CAM-ICU of
96% [14,15].

Although delirium is more common in sicker patients, it is independently associated with worse outcomes after adjusting for
common confounding factors including severity of illness [3].
In the US, delirium is associated with 39% higher ICU and
31% higher hospital costs [16]. Despite this, there has been
reluctance in the UK to implement routine delirium monitoring
[17]. Reasons quoted for this include: a lack of familiarity with
the assessment tools that are perceived to be designed for
research rather than use in clinical practice; a perception of
limited clinical use outside the validating centres and in specific patient groups; a lack of clarity as to who was responsible
for assessing delirium; clinician time constraints; and finally the
belief that the highly sedated, and by implication sicker,
patients, cannot be screened.
The CAM-ICU was developed as a brief, accurate and reliable
instrument for use by nurses and physicians to identify delirium
in ICU patients [14]. The bedside nurse is, in the majority of
units, the most appropriate clinician to screen patients for
delirium. The CAM-ICU is easy to administer, takes on average
less than one minute to complete and requires minimal training. In the CAM-ICU validation study conducted by Ely and

We have demonstrated that the use of CAM-ICU to monitor
delirium is feasible and is performed routinely in all patients at
least once a day over 92% of the time. This level of compliance
with delirium screening, once nurses are familiar with the tool,
was also seen in a large-scale implementation programme of
delirium monitoring in two medical centres in the US, one a
University hospital and the other a community Veterans' hospital where nurses checked the CAM-ICU more than once in
Table 3
Demographic data for subgroup of ventilated patients able to
be screened for delirium (n = 27)
Delirious

Not delirious

17 (63%)

10 (37%)

70 (56 to 76)

72 (45 to 76)

12 (50%)

5 (50%)

23 (18 to 34)

19 (9 to 35)

Deaths

4

1

Mortality

24%

10%

Number of patients (%)
Table 2

Age, years

Incidence of delirium according to patient subgroups
Delirious

Not delirious

Elective post-operative (n = 23)

1 (4%)

22 (96%)

Emergency admissions (n = 57)

22 (45%)

27 (55%)

Ventilated patients (n = 27)

17 (63%)

10 (37%)

Male
APACHE II

Data are n (%) or median (interquartile range).
APACHE = acute physiology and chronic health evaluation.
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Table 4
Daily CAM-ICU documented on nursing charts reviewed
retrospectively in 60 ventilated patients
CAM-ICU recorded, compliance* (%)

726 (92%)

Positive

156

Negative

374

UTA

196

CAM-ICU not recorded, non-compliance

60 (8%)

*Compliance was defined as one CAM-ICU assessment during each
24-hour period. If the CAM-ICU was positive at any screening on a
daily chart this was recorded as CAM-ICU positive for that day.
CAM-ICU = confusion assessment method for intensive care units;
UTA = unable to assess.

63% of shifts [18]. If delirium is hypoactive it is likely to go
unrecognised unless a screening tool is used.
The high incidence of delirium in both our prospective and retrospective cohorts in this UK population is in line with previous
reports from other countries studying a similar case mix (Table
5).
Of note, of the patients who were excluded, nine were unable
to be assessed, seven because they were comatose throughout the stay, either due to severe brain injury or due to sedation
levels, one did not speak English and one had significant learning disabilities. Eight of these patients died. Coma in critical illness is associated with a high risk of developing delirium and
the study by Ely and colleagues also demonstrated that
patients who spent time in a coma had worse outcomes [3].

More data are needed on this group of patients, not only for
mortality but cognitive outcomes.
Although this study was not powered to investigate the effect
of delirium on mortality, in the patients studied prospectively,
mortality in the delirium group was higher compared with the
group that did not develop delirium. This is in keeping with
data from a number of studies that have demonstrated an
increased risk of mortality associated with delirium [3,5,6].
Given the incidence and adverse effect on outcomes associated with delirium, it has been suggested that patients be
given prophylaxis or treated for delirium [19-21]. Any underlying cause of delirium such as infection should be identified and
managed. It remains unproven whether treatment of delirium
improves outcome. In elderly general medical patients, using a
non-pharmacological 'delirium bundle' to prevent or reduce
the duration of delirium has been shown to significantly
improve outcomes in terms of hospital mortality and length of
stay in three studies [22-24]. There are limited data to guide
the administration of antipsychotic medication to delirious critically ill patients. Antipsychotics such as haloperidol are the
most commonly used pharmacological treatment [25].
Haloperidol is recommended in national and international
guidelines [8,9]. Milbrandt and colleagues demonstrated a
decrease in mortality in mechanically ventilated patients in a
retrospective cohort analysis [26]. However, in contrast,
recent publications suggest the potential for increased morbidity and mortality from the use of antipsychotics in elderly
patients [27]. There is, therefore, a rationale and urgent need
for research into the management of delirium with haloperidol
in a large multicentre placebo-controlled clinical trial powered
for mortality [28,29].

Table 5
Incidence of delirium in the critically ill using CAM-ICU, available published data since 2005
Country

N

Case mix

APACHE II

Incidence ICU

USA 2008
[30]

336

Ventilated > 12 hours MICU

26*

71 to 74%
28 days

Germany 2008
[31]

174

SICU including elective
% vent not available

25**

41%

USA 2007
[32]

304

MICU
54% ventilated

20 to 25**

70%
within 48 hrs

Sweden 2007
[33]

14

Ventilated

19**

48%

USA 2006
[11]

614

MICU
49% ventilated

20**

72% in 65 years or older
57% younger than 65 years

USA 2005
[34]

93

MICU ventilated

21*

47%

Acute physiology and chronic health evaluation (APACHE) II *median **mean
CAM-ICU = confusion assessment method for intensive care unit; ICU = intensive care unit; MICU = medical intensive care unit; SICU = surgical
intensive care unit.
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Conclusions
We have demonstrated that delirium screening is feasible and
can be performed routinely in all patients over 92% of the time
in a UK intensive care population. The high incidence of delirium and the impact on outcomes in this UK cohort of patients
is in line with previous reports from other countries studying a
similar case mix. There is, therefore, a rationale and urgent
need to develop strategies to treat delirium in critically ill
patients. In the meantime to measure is to know; so all UK critical care units should screen patients for delirium as a routine.
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Key messages
•

Routine delirium screening is feasible in a UK ICU.

•

In keeping with international data, delirium is common;
the incidence of delirium in ventilated patients is 63%.

•

Nurse compliance with routine daily screening for delirium is high.
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