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ABSTRACT

Objective To assess if ongoing delirium research activity
within an acute admissions unit impacts on prevalent
delirium recognition.

Design Prospective cohort study.

Setting Single-site tertiary university teaching hospital.
Participants 125 patients with delirium, as diagnosed

by an expert using Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition reference criteria, were
recruited to a prospective cohort study investigating use
of informant tools to detect unrecognised dementia. This
study evaluated recognition of delirium and documentation
of delirium by medical staff.

Interventions The main study followed an observational
design; the intervention discussed was the implementation
of this study itself.

Primary and secondary outcome measures The
primary outcome was recognition of delirium by the
admitting medical team prior to study diagnosis.
Secondary outcomes included recording of or description
of delirium in discharge summaries, and factors which
may be associated with unrecognised delirium.

Results Delirium recognition improved between the first
half (48%) and second half (71%) of recruitment (p=0.01).
There was no difference in recording of delirium or
description of delirium in the text of discharge summaries.
Conclusion Delirium research activity can improve
recognition of delirium. This has the potential to improve
patient outcomes.

BACKGROUND

Hospitals with high clinical research activity
have better patient outcomes."™ Reasons
for this association remain undetermined.
The effect remains after adjustment for
staffing, radiology service provision, oper-
ating theatres and critical care beds.' Patient
outcomes might be improved by locally
increased clinical knowledge extrapolated
from ongoing research projects or through
increased morale among clinical staff involved
in research.'™ Research that aims to decipher
the reasons for associations between research
activity and patient outcomes is vital as find-
ings can be used to improve patient outcomes
in hospitals with less clinical research activity.

Strengths and limitations of this study
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» This is the first study to demonstrate the impact of
delirium research activity on delirium recognition.

» Delirium was diagnosed in this study by an expert
using Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition reference criteria. Results,
therefore, represent true delirium recognition.

» Due to the design of this study, we did not measure
delirium recognition rates prior to or after recruit-
ment to the main study. We do not know if the effect
was maintained following completion of the main
study.

Delirium is an acute severe neuropsychi-
atric syndrome. It has been defined most
recently by the Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition
(DSM-V) as disturbance in attention, aware-
ness and cognition, which develops over a
short time period (normally hours to days),
is caused by direct physiological conse-
quences of another medical condition and
is not better explained by another pre-exis-
tent neurocognitive disorder.” Prior to this,
delirium was defined by DSM-IV as a distur-
bance of consciousness with a change in
cognition or perceptual disturbance, which
develops over an acute time period, tends to
fluctuate and is caused by direct physiological
consequences of another medical condition.
Delirium affects 20% of hospitalised adults,’
not including intensive care unit (ICU)
admissions; prevalence within ICU rises to
80%.” Delirium prevalence also increases with
age.” Delirium may be present on admission
(prevalent delirium) or may develop during
hospital admission (incident delirium), and
may present as hyperactive, mixed or hypo-
active subtypes.” However, delirium remains
under-recognised in practice.®'*"?

Delirium is an independent risk factor
for increased 6-month mortality following
hospitalisation of older adults."* Particularly,
unrecognised delirium, delayed delirium
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treatment and increased delirium duration are associ-
ated with increased mortality.”” ""'7 Delirium recogni-
tion ensures careful evaluation of precipitating factors
and implementation of prevention strategies to avoid
worsening of delirium.” '® Recognition can thus assist
to shorten delirium duration and improve mortality
and other outcomes.'” Delirium has been shown to be
under-recognised in 30%-75% of patients,’ """ and is
also under-reported in the National Health Service.”
Previous research has shown that delirium recognition
can be improved through educational interventions.?' **
In addition, within the UK, it is recommended by the
National Institute of Health and Care Excellence (NICE)
that any diagnosis of delirium made during a hospital
admission be clearly communicated to their general prac-
titioner (GP)*; this is important for follow-up and evalu-
ation of underlying undiagnosed cognitive impairment.**
Identifying methods to improve delirium recognition and
documentation can assist to improve patient outcomes.

METHODS
Objective
This study aimed to assess if ongoing delirium research
activity within an acute admissions unit could impact on
prevalent delirium recognition. We also aimed to explore
factors which may be associated with unrecognised
delirium.

Study design and setting

The study design for the main study has been described
elsewhere.” Briefly, patients aged 70 and older were
screened for evidence of delirium within 24 hours of
admission to the acute medical admissions unit at Queen
Elizabeth Hospital Birmingham. Delirium was diagnosed
using DSM-IV reference criteria by an expert consultant
geriatrician (TA]J). Patients with delirium were recruited
to a prospective cohort study investigating use of infor-
mant tools to detect unrecognised dementia. Acute
Mental Test Score, digit span score and presence or
absence of delirium were recorded in the medical notes
of all screened patients. These findings were recorded
regardless of whether or not they were recruited to the
main study. Screening for delirium for the purposes of
this study took place only after the patient had been seen
and assessed by the responsible medical team.

The researchers did not provide specific formal
education or training about delirium diagnosis to clini-
cians outside of the research team. However, TA] would
frequently converse with clinicians working within the
medical admissions unit who enquired about the research
study and explain about the importance of recognising
delirium. The results of delirium screening were very
easily accessible to the clinical team, and where delirium
was present, this was clearly documented with advice for
the clinical team to consider. Screening for delirium
occurred between 09:00 and 17:00 each day and occurred
alongside post-take ward rounds.

Data extraction

Delirium recognition was defined as a written diagnosis
of delirium documented in the patient care record by the
usual care team during the first 24hours of admission,
prior to screening for study purposes. Healthcare staff
outside of the research team were unaware that delirium
recognition was being assessed or recorded. Delirium
motor subtype and dementia status, defined as an Infor-
mant Questionnaire on Cognitive Decline in the Elderly-
Short Version score greater than 3.82,** were recorded.
Following discharge, formal discharge letters (which
communicated the admission details and diagnosis to
the GP) were examined for documentation of delirium
as a discharge diagnosis. Text was examined for descrip-
tion of delirium using informal terms. In cases where
patients died during admission, the medical certificate
of cause of death and letter to GP were examined. Anal-
ysis of discharge summaries was completed by a single
researcher (CW) who was unaware if delirium had been
recognised on admission.

Statistical analysis

Admissions were divided temporally into categorical
halves and quartiles of consecutive recruitment for anal-
ysis (ie, first half recruited and second half recruited,;
first, second, third and fourth quartiles recruited). Due
to an odd total number, the additional participant was
randomly allocated to the first half and the final quar-
tile. Significance of differences in delirium recognition
across groups were examined using Fisher’s exact test and
x” tests as appropriate using IBM SPSS Statistics 22. Data
were examined with respect to differences between age,
gender, delirium motor subtype, dementia status, length
of stay (LOS) and mortality between groups and between
recognised and unrecognised delirium. Significance of
differences in LOS and mortality was determined using
Kruskal-Wallis tests. If any significant differences were
found between those recognised and unrecognised, we
planned to conduct logistic regression models to identify
factors that predicted unrecognised delirium.

Patient involvement

The James Lind Alliance published priority setting part-
nerships related to dementia in 2013, which informed
further work led by the Alzheimer’s Society. It was identi-
fied that some of the most important priorities to patients
and carers of individuals with dementia were the impact
of early diagnosis, caring for people with dementia during
acute hospital admissions and how to effectively imple-
ment research findings into practice.” Locally, a pilot
study of nine individuals was undertaken prior to the
initial study, which demonstrated that patients and their
consultees (non-statutorily defined personal representa-
tives who knew the patient well and who could consider
their past wishes) found the assessments acceptable.
Written consultee declaration was obtained from personal
consultees for research participation where patients were
deemed to lack capacity to consent. The results of the
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Table 1 Comparison of results and patient demographics by halves

First half Second half Recognised Unrecognised
All n=63 n=62 P values n=74 n=51 P values
Age Mean (SD) 84.4 83.78 85.03 0.18 85 (5.8) 84 (7.4) 0.65
Gender Male 47 (38%) 27 (43%) 20 (32%) 0.27 27 (36%) 20 (39%) 0.85
Subtype Hyperactive 37 (29%) 18 (29%) 19 (31%) 0.96 25 (34%) 12 (23%)
Hypoactive 67 (54%) 34 (54%) 33 (53%) 35 (47%) 32 (63%) 0.23
Mixed 1(17%) 11 (17%) 0 (16%) 4 (19%) 7 (14%)
IQCODE >3.82 1(67%) 36((5B7%) 35((56%) 0.77 31 (42%) 15 (29%) 0.97
Inpatient mortality 12 (10%) 5 (8%) 7 (11%) 0.73 8 (11%) 4 (8%) 0.76
Delirium recognised 74 (59%) 30 (48%) 44 (71%) 0.01 NA NA NA
Delirium as discharge 61 (49%) 26 (41%) 35 (56%) 0.11 NA NA NA
diagnosis
Delirium described on 62 (50%) 33 (52%) 29 (47%) 0.59 NA NA NA
discharge
First half Second half Recognised Unrecognised
All n=57 n=56 P values n=66 n=47 P values
Median LOS (days) 16 17 13.5 0.43 17 13.5 0.18
First half Second half Recognised Unrecognised
All n=54 n=53 P values n=64 n=43 P values
12-month mortality 42 (39%) 24 (44%) 18 (34%) 0.27 26 (41%) 16 (37 %) 0.72

Delirium recognition improved between the first half of recruitment and the second half of recruitment. There was no difference in age, gender,
delirium subtype, dementia status or mortality between halves of recruitment or between recognised and unrecognised delirium.
IQCODE, Informant Questionnaire on Cognitive Decline in the Elderly; LOS, length of stay; NA, not applicable.

main study were presented at the Age Well conference in
Birmingham and disseminated to study participants and
their consultees.

RESULTS

Delirium was diagnosed in 228 (17.2%) of 1327 patients
screened for delirium. One hundred and twenty five
participants were recruited between March 2013 and
November 2014. Reasons for non-recruitment included
lack of available consultees, risk of imminent death,
inability to communicate in English, consultee declining
participation or previous recruitment. This has been
described elsewhere in more detail.** Table 1 depicts
demographic data, delirium subtype, dementia status
and delirium recognition between groups. There was no
difference in age, gender, delirium subtype, dementia
status or inpatient mortality between the two halves.
The date range for the first half of patients recruited

was 4/3/2013-11/11/2013 and the date range for the
second half was 12/11/2013-18/11/2014. Date ranges
for quartiles of admission were 4/3/2013-5/6/2013,
6/6/2013-11/11/2013, 12/11/2013-6/5/2014 and
7/5/2014-18/11/2014, respectively.

Admission recognition

Delirium was recognised in 74/125 (59%) overall.
Delirium was recognised in 30/63 (48%) in the first half,
and 44/62 (71%) in the second half (p=0.01). There was
no difference in age, gender, delirium subtype, dementia
status or mortality between recognised or unrecognised
delirium (table 1). As we did not identify any signifi-
cant difference between factors, we did not proceed to
perform logistic regression models. Table 2 demonstrates
our results divided by quartiles. Delirium recognition
improved from the first quartile when compared with the
second, third and fourth quartiles (42%, 52%, 74%, 69%,
p=0.034). Motor subtype was specified on admission in

Table 2 Comparison of results by quartiles

First quartile Second quartile Third quartile  Fourth quartile

(n=31) (n=31) (n=31) (n=32) P values
Delirium recognised 13 (42%) 16 (52%) 23 (74%) 22 (69%) 0.03
Delirium as discharge diagnosis 9 (29%) 7 (55%) 5 (48%) 20 (62%) 0.052
Delirium described on discharge 18 (58%) 14 (45%) 12 (39%) 18 (56%) 0.37

Delirium recognition improved between the first quartile and the second, third and fourth quartile. There was a trend towards increased
documentation of delirium as a discharge diagnosis between the first and the second, third and fourth quartiles.
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eight patients with delirium; seven of these were concor-
dant with expert assessment at recruitment (all hypoac-
tive). LOS was available for all 113 patients who were alive
at discharge. Twelve-month mortality (including those
patients who died during admission) was available for 107
patients. There was no statistically significant difference
in either LOS or 12-month mortality between patients in
whom delirium was recognised compared with those in
whom delirium was unrecognised.

Discharge documentation

There was no difference in recording of delirium as a diag-
nosis, or description of delirium in discharge summaries
between the first and second halves of recruitment. There
was a trend towards increased documentation of delirium
as a discharge diagnosis in the second, third and fourth
quartiles compared with the first quartile (29%, 55%,
48%, 62%, p=0.052). There was a clinical description of
delirium in the discharge text of 62/113 (55%) patients.
Of these patients, confusion was described in 56/62
(88%), drowsiness in 12/62 (19%) and agitation in 5/62
(8%). No patients were described as being disorientated.
Of the 12 in whom drowsiness was described, all except
for one patient had a diagnosis of hypoactive delirium
confirmed with expert assessment. Twelve patients died
during admission. None of these included delirium as a
diagnosis that had caused or contributed towards their
death on formal death certification, or included delirium
in summaries sent to the GP in relation to the admission.

DISCUSSION

Delirium recognition improved between the first half
of recruitment and second half. There was no change
in local hospital policy during this time period that may
have affected this. Local hospital policy was concordant
with British Geriatrics Society and NICE guidelines,
which recommend that all patients aged 65 years and
older who are newly admitted to hospital are screened
for delirium.” This guidance existed throughout the
course of this research project and did not change during
this time. Formal delirium diagnosis was made during
the initial study using recognised DSM-IV criteria by an
expert; results are representative of true delirium recog-
nition. The protocol for this study was developed and
approved prior to the introduction of DSM-V and we
recognise that there are differences between DSM-IV and
DSM-V. However, concordance of 91% between DSM-IV
and DSM-V has been demonstrated when using a relaxed
approach to the DSM-V criteria.*

Increased knowledge of delirium through awareness of
ongoing recruitment to the main study may have aided
to increase recognition. This demonstrates a potentially
indirect means by which increased local research activity
can improve patient outcomes. However, we did not iden-
tify any statistically significant difference in LOS, inpa-
tient mortality or 12-month mortality between patients in
whom delirium was recognised compared with those in

whom delirium was unrecognised. This may have been
due to underpowering of this study and missing data at
follow-up but we acknowledge that no clear correlation
between delirium recognition and LOS has been demon-
strated. We did not collect data on other outcomes that
may have correlated with delirium recognition such as
inpatient falls, avoidance of sedative medications, reduc-
tion in anticholinergic drug burden, functional status on
discharge or need for institutionalisation. Additionally, it
is important to note that following delirium screening for
study purposes, the presence or absence of delirium was
documented in the medical notes so that intervention
strategies could be put into place by the medical team.
As all patients were recruited to this study within the first
24 hours of admission, this will have allowed early inter-
vention to be put into place for all patients regardless of
initial recognition by the admitting team.

Documentation of delirium in discharge summaries
did not improve during this study. This may have been
due to patients being discharged from clinical areas other
than the acute admissions unit, and reduced awareness
by discharging physicians of the main study. However,
many medical staff working in discharging areas would
have rotated through the acute admissions unit. Medical
staff may have been unaware of the importance of docu-
menting delirium on discharge summaries, as this was
not an aspect included in the main study. To minimise
potential bias, examination of discharge summaries was
performed by a separate independent researcher who
was not aware of the results of the admission recognition
data.

Early patient and public involvement in the planning
of our research project ensured that this project was
of relevance to the interests of older adults and their
carers. In particular, our pilot study assisted to refine the
protocol for the main study and verify the acceptability of
the assessments performed. Dementia remains a priority
research topic for older adults and their carers. Delirium
is often less well understood by patients and members of
the public compared with dementia but is considered an
important problem when the condition is explained to
them.

Overall rates of delirium recognition compared better
than previous research in other settings. The develop-
ment of NICE guidelines in 2010* and increased under-
graduate teaching?’ are likely to have influenced this. We
did not conduct follow-up assessments following comple-
tion of this study to assess if the effect was maintained.
Baseline recognition rates prior to recruitment to this
study were also not measured. Due to the design of this
study, we were only able to assess the impact of our study
on recognition of prevalent delirium in patients included
within the main study. We also did not assess the impact
on recognition of incident delirium or prevalent delirium
in patients not included in the main study.

We did not demonstrate a significant difference in
recognition of delirium between subtypes. This is in
contrast to previous research, which has demonstrated
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that hypoactive delirium is recognised less frequently
than other subtypes.'”” However, our study was not
powered to detect a difference in recognition between
subtypes. A non-significant difference of 52% recognition
among hypoactive patients compared with 67% recogni-
tion among hyperactive and mixed subtypes was observed
overall.

This is the first study to show the effect of delirium
research activity on delirium recognition. Our results
correspond to previous studies that have demonstrated
a positive effect of research activity on patient outcomes.
Further research is needed to assess if similar effects
are observed with research studies of alternative design.
Demonstrating positive indirect benefits of research
activity on patient outcomes may encourage increased
engagement of hospital trusts in research. Our study
demonstrates that delirium recognition can be improved
through informal education and collaborative working
within an acute admissions unit; a similar approach of
embedding a specialist delirium or geriatric medicine
team within the acute admissions unit could have a similar
positive impact in clinical practice.
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