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Abstract
Delirium affects 18%–35% patients in the acute hospital
setting, yet is often neither detected nor managed
appropriately. It is associated with increased risk of falls,
longer hospital stay and increased morbidity and mortality
rates. It is a frightening and unpleasant experience for both
patients and their families. We used quality improvement
tools and a multicomponent intervention to promote
detection and improve management of delirium on the
acute medical unit (AMU). We reviewed whether a delirium
screening tool (4AT) had been completed for all patients
aged over 65 years admitted to the AMU over 1 week. If
delirium was detected, we assessed whether investigation
and management was adequate as per national guidance.
After baseline data collection, we delivered focused
sessions of delirium education for doctors and nursing
staff, including training on use of the 4AT tool and the
TIME (Triggers, Investigate, Manage, Engage) management
bundle. We introduced TIME checklists, an online delirium
order set and created a bedside orientation tool. We
collected data following the interventions and identified
areas for further improvement. Following our first PDSA
(Plan, Do, Study, Act) cycle, use of the 4AT screening tool
improved from 40% to 61%. Adequate assessment for the
causes of and exacerbating factors for delirium increased
from 73% to 94% of cases. Use of personal orientation
tools improved from 0% to 38%. In summary, a targeted
staff education programme and practical aids for the ward
have improved the screening and management of delirium
on the AMU. This may be improved further through more
frequent training sessions to account for regular changeover of junior doctors and through implementing a nursing
champion for delirium.

Problem
We decided to undertake this quality improvement project as a review of services in our
trust showed that there was significant room
for improvement in the standard of care for
older patients with cognitive impairment. In
addition, we noted that rates of delirium in
our trust were lower than expected, given that
the prevalence of delirium in acute hospitals
is reported at 18%–35%.1
The mental health liaison team at our trust
noted a significant number of referrals from
teams who were not aware of how to diagnose,
investigate or manage delirium. The trust has

an online delirium guideline compiled by
geriatric and old-age psychiatry consultants,
based on National Institute for Health and
Care Excellence (NICE), British Geriatric
Society (BGS) and Healthcare Improvement
Scotland guidance.2–4 It became apparent
through discussion with ward teams that this
was not being accessed and implemented,
due to a lack of awareness that a guideline
existed. Through these observations, we identified a gap in clinical care that we wanted to
close.
In this project, we sought to improve the
detection and management of delirium in
our trust. We carried out this project on the
acute medical unit (AMU) as delirium should
be promptly diagnosed on admission; delayed
diagnosis is associated with worse outcomes.5
We used the PDSA (Plan, Do, Study, Act)
framework to develop, test and implement
our changes.6 Our overall aim was to improve
the recognition and management of delirium
as per NICE, BGS and Healthcare Improvement Scotland guidance. Our SMART aims
were:
1. To improve the use of 4AT screening tool
from 40% to 60% by July 2017.
2. To improve the proportion of patients with
a diagnosed delirium having a thorough
assessment and treatment of exacerbating
causes (ie, following the TIME (Triggers,
Investigate, Manage, Engage) bundle)
from 73% to 100% by July 2017.
3. To improve the use of orientation signage
for patients with delirium from 0% to 50%
by July 2017.
Our trust is a large district general teaching
hospital. It has two AMUs with a total of 68
beds.
Background
Delirium is a clinical syndrome involving
disturbances in cognitive function, perception, attention and consciousness.7 8 It is acute
in onset and has a fluctuating course.7 It is
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The TIME bundle sets out critical actions to implement
when there is a potential diagnosis of delirium; Think/
Triggers, Investigate/Intervene, Manage, Engage/
Explore (see online supplementary appendix 2). It is
currently being rolled out in acute trusts in Scotland. It is
based on Healthcare Improvement Scotland’s evidencebased delirium pathway.4 This quality improvement
project particularly focused on education and implementation of the 4AT screening tool and TIME management
bundle.
Measurement
We collected data from both of these units over a 1 week
period (7 full days of admissions).
Inclusions
We reviewed the notes of all patients aged 65 years and
above admitted to the AMUs (n=93) between
26 September 2016 and 2 October 2016. Patients with a
background of cognitive impairment were included, as
pre-existing cognitive impairment is a leading risk factor
for the development of delirium.1
Exclusions
We intended to exclude any patients who had been
admitted using the outdated trust clerking proforma
which did not include a 4AT delirium screening tool
(n=0), could not be assessed due to a language barrier
(n=0) or were non-verbal with no collateral history available at the time of admission (n=0), as these factors make
it difficult to perform the 4AT.
Data collection
We collected data on whether the 4AT screening tool
(an integrated part of the clerking proforma) had been
completed, and whether delirium had subsequently been
diagnosed. If delirium was diagnosed, we assessed whether
triggers and causes had been assessed for and treated
according to the trust guidelines (based on NICE, BGS
and Healthcare Improvement Scotland’s TIME guideline) via documentation in the clerking proforma. For
patients with a diagnosed delirium, we assessed whether
some form of orientation signage (eg, clock, calendar)
had been placed within the patient’s view.
Our baseline data showed that 40% (n=37) of patients
aged above 65 years had a 4AT tool completed on admission. Delirium was diagnosed in 12% of patients (n=11).
Of these, 73% (n=8) had exacerbating factors adequately
investigated and managed. None of the patients had
orientation signage (eg, clock/calendar/whiteboard
displaying date) placed by the bedside.
Design
Our team consisted of foundation doctors, consultant
liaison psychiatrists and a consultant geriatrician. We
worked with the speech and language therapy and occupational therapy teams to develop the interventions.
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an unpleasant and frightening experience for the patient
and is often associated with poor outcomes.1 9
Delirium is commonly seen in the acute hospital
setting, occurring in 18%–35% of patients on general
medical wards. Patients particularly at risk are those aged
65 years and above and those with a background of cognitive impairment.1 Delirium is associated with increased
adverse incidents in hospital (eg, falls, pressure sores),
increased length of hospital stay and associated cost,
chance of institutional placement on discharge, likelihood of long-term cognitive impairment and higher
mortality risk.1 10–13
The cause of delirium is usually multifactorial.14
Common causes include drugs (eg, steroids, opiates,
benzodiazepines, anticholinergics), infections, postoperative or painful states, alcohol withdrawal, metabolic
disturbances, myocardial infarction, constipation and
urinary retention.15 In up to 20% of cases, the cause is
never identified.16 Sensory deprivation can contribute
to disorientation and delirium as, for example, rates of
postoperative delirium have been noted to be higher in
units without windows.17 Orientating patients to time and
place as part of a multicomponent intervention has been
shown to reduce the need for antipsychotic medications
and reduce length of stay.18 The exact pathogenic mechanism has not yet been elicited; however, the common end
pathway is thought to be a deficit in central cholinergic
activity.19
As a result of its fluctuating course and multifactorial
aetiology, delirium remains underdetected and misdiagnosed in healthcare settings.20 21 The awareness and
detection of delirium has been shown to improve significantly with targeted education of healthcare professionals
and focused care pathways.22 23 We therefore sought to
implement and test these changes in our own trust, and
to test whether education can also improve investigation
and management.
The ‘4AT’ is a validated rapid initial assessment tool,
testing for alertness, abbreviated mental test, attention
and acute changes/fluctuating course24 (see online
supplementary appendix 1). A score of 4 or above
suggests delirium. It has a sensitivity of 89.7% and specificity of 84.1% for detecting delirium in the hospital
setting, according to the Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition (DSM-IV)
criteria.25 26 It is particularly effective for testing attention,
making it a good test for hypoactive as well as hyperactive
delirium.27 28 It holds several advantages over traditionally
used screening tools such as the Confusion Assessment
Method (CAM), namely, it is quicker to use, does not
require operator training, allows assessment of the drowsy
patient and allows assessment of delirium superimposed
on dementia.28 Its speed and ease of use in particular
makes it highly suitable for acute medical practice. It is
currently being rolled out across trusts in the UK.29 The
4AT has been validated in culturally diverse geriatric inpatients in an emergency or acute medical setting, making it
a suitable screening tool for our patient population.26 30–32
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Driver diagram.

Following baseline data collection, we collected realtime informal verbal feedback from junior doctors and
nurses on AMU to identify and prioritise the key drivers
for bringing about improvement. This feedback strongly
suggested that there was a lack of awareness of the importance of recognising and managing delirium promptly,
as well as uncertainty surrounding the different clinical
subtypes. It was also clear that staff were unaware of how
to access the trust delirium guideline on the ward. The
baseline findings were presented at the trust multidisciplinary dementia strategy board meeting, and drivers for
interventions were discussed.
Based on our assessment of the key drivers that would
facilitate our SMART aims, we implemented several interventions (figure 1). We felt that the root cause of the low
use of 4AT screening tools and incomplete investigation
and management was a lack of knowledge of the condition
and its management. Therefore, we prioritised education of
staff members and the provision of ward-based and online
tools to complement the education programme.
Strategy
Given the multifactorial aetiology and complexity of
delirium, we decided to implement a multicomponent
intervention. We undertook a single multifactored
PDSA cycle from October 2016 to July 2017 (figure 2).
In the ‘plan’ phase, we set out our SMART aims (see
the Problem section). In the ‘do’ phase, we carried out

Figure 2

Results
In the ‘study’ phase, we recollected data over a 7-day
period (18 May 2017 to 24 May 2017) for all patients
aged above 65 (n=107) years admitted to the AMUs.
We used the same inclusions and exclusions as for the
baseline data collection. Patients were excluded if they

Timeline of events.
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Figure 1

a multicomponent intervention to facilitate our SMART
aims:
1. We aimed to improve the screening and detection
rates of delirium. We carried out educational sessions
led by consultant liaison psychiatrists for staff who
were responsible for clerking patients and managing
their care on AMU. This included a 1 hour session for
doctors (junior to consultant) and a similar session for
nursing staff. These sessions focused on the clinical
subtypes, importance of recognition and outcomes of
delirium and how to use the 4AT and TIME bundle.
2. We aimed to improve the investigation and management of delirium. We created a delirium ‘order set’ for
our online ordering system to aid doctors in screening
for treatable exacerbating factors. This was designed
and approved by biochemistry and liaison psychiatry
consultants in the trust, to be used when a patient presents with suspected delirium. The order set included
full blood count, urea and electrolytes, C-reactive protein, bone profile, magnesium, phosphate, vitamin B12,
folate, thyroid function and a midstream urine sample.
3. We created delirium ‘checklists’ for the ward. These
were a single double-sided A4 sheet adapted from
the existing trust delirium guidelines featuring the
TIME bundle (see online supplementary appendix
2) and were designed to be placed in the front of a
patient’s notes if they were diagnosed with delirium.
These checklists give clear prompts for thorough investigation and management of the multiple factors that
cause and contribute to delirium.
4. We aimed to improve the use of orientation signage
for patients who had been diagnosed with delirium.
We noticed that there were limited numbers of clocks
and calendars available in the hospital. To this end,
we worked with the speech and language therapy and
occupational therapy teams to create reuseable laminated A3 bedside orientation tools for patients with
delirium, to provide the name of hospital, ward, day of
week, date and year.
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were:admitted using an outdated clerking proforma
which did not contain a delirium screen (n=13), could
not be assessed due to a language barrier (n=2) or were
non-verbal (n=0). When quoted, p values are calculated
using χ2 test. Graphs were produced using GraphPad
Prism (figure 3).
Sixty-one percentage of patients had a 4AT tool
completed on admission (n=65), an improvement of 21%
from baseline (p=0.003). Delirium was diagnosed in 15%
patients (n=16), an increase of 3% from the baseline data
collection (p=0.54).
Of these patients, 94% had exacerbating factors assessed
for and treated according to the TIME bundle (n=15).
This is an improvement of 21% from baseline (p=0.14).
Orientation tools such as a clock, calendar or whiteboard displaying the date was placed by the bedside in
38% of cases of patients with delirium (n=6), an improvement of 38% from baseline (p=0.02).
These results show an overall improvement in the
screening, investigation and management of delirium,
with statistically significant improvements in use of
screening tool and use of orientation signage.
Lessons and limitations
This project was carried out over two AMUs with data
collection over two periods of 7 days. Expanding this onto
4
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Figure 3 Comparison of results from baseline measurement
and postintervention.

other wards and collecting data over a longer period of
time will give us a stronger indication of whether our interventions have brought about improvements; the improvements in rates of delirium diagnosis and adequate investigation and management may be statistically non-significant due to small sample sizes. Due to time constraints,
we implemented several interventions into one single
PDSA cycle rather than carrying out multiple cycles. We
felt that targeting several key areas at the same time would
be more likely to improve the overall management of the
condition. Nevertheless, as a result we cannot determine
whether it was one single intervention in particular or the
combination of interventions that brought about change.
Despite this, due to the complex nature of delirium
and the multidisciplinary nature of the team involved, we
believe that the decision to use a multicomponent intervention is warranted. As our project spanned over several
months, a number of the junior doctors who took part in
the education programme were no longer on AMU by the
time the second set of data were collected, and we expect
that for a sustained change to take place we would need
to organise regular teaching to account for junior doctors
rotating.
It is well recognised that in order to implement change
successfully within a healthcare system, one needs to
understand the problem, the target group, the setting
and the obstacles to change.33 In our case, barriers at
each of these levels contributed to for the shortcomings in fully reaching our SMART aims. The ‘problem’,
that is, delirium itself can be confusing and frustrating
for medical and nursing staff due to its multifactorial
aetiology, varying presentation, fluctuating and often
prolonged course. The ‘target group’ in this case were
junior doctors on the acute medical take and nursing staff
on AMU; two groups under significant time pressure who
have a level of understandable reluctance to take on any
extra measures that are time consuming. The ‘setting’,
an AMU, is set up for short admissions and prompt transfers/discharges. The culture among staff on AMU very
much reflects this. This makes implementing changes for
a geriatric population of patients with multiple-morbidities challenging.
Nonetheless, this project contributes to the literature
showing that educational interventions can improve
delirium management in the acute medical setting.22 23 34
We note that other quality improvement projects in similar
settings have not reported an increase in screening of
delirium35 or report difficulties in accuracy of assessment
by ward nursing staff.34 Factors that may have improved
screening in this project may include (1) the use of 4AT
as opposed to other screening tools and (2) the emphasis
on the admitting junior doctor having the responsibility of
recognition, rather than ward medical/nursing staff.
It has been frequently noted that it can be challenging
to incorporate evidence and guidelines into practice
when it involves a change in culture and routine. One way
to tackle this is to use a more broad approach, targeting
distinct members of the multidisciplinary team.36 This is
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Conclusion
This project has improved the screening, detection,
investigation and management of delirium on the AMU,
with significant improvements in use of screening tools
and orientation signage. However, there is still room for
improvement.
This project adds to the literature on the ability of
targeted education sessions to improve delirium management as a whole. We provide clear examples of wardbased and online tools to supplement education sessions
that can be used by multidisciplinary staff on acute wards
and enable trusts to develop clear and effective delirium
care pathways.
The TIME bundle is a relatively new tool in clinical
practice, currently being rolled out in acute trusts in the
UK. This project gives further evidence for the clinical
effectiveness of the TIME bundle, particularly in the
context of an AMU.
Key learning points from this project include:
1. The effectiveness of staff education in tackling a culture reluctant for change but the need to maintain this
on a regular basis.

2. The value of the 4AT tool, particularly its speed and
lack of specific training, for an acute medical setting.
3. The involvement of the multidisciplinary team in managing delirium, and a need for corresponding wide
representation on the quality improvement project
team.
4. The need for appropriate delegation of responsibilities
within the multidisciplinary team; that is, the admitting doctor responsible for recognition and appropriate investigation, and the nursing team responsible for
bedside orientation intervention.
The applications of this project could be widened for
future investigators to see whether these interventions
can reduce the need for sedative/antipsychotic use on
AMU or whether they reduce adverse consequences of
delirium on the ward such as falls, prolonged admission
or mortality.
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