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Abstract

Objectives: To compare the etiology, phenomenology and motor subtype of delirium in patients with and without an
underlying dementia. Methods: A combined dataset (n = 992) was collated from two databases of older adults (>65
years) from liaison psychiatry and palliative care populations in Ireland and India. Phenomenology and severity of delirium
were analysed using the Delirium Symptom Rating Scale Revised (DRS-R98) and contributory etiologies for the delirium
groups were ascertained using the Delirium Etiology Checklist (DEC). Delirium motor subtype was documented using
the abbreviated version of the Delirium Motor Subtype Scale (DMSS4). Results: Delirium superimposed on dementia
(DSD) showed greater impairment in short term memory, long term memory and visuospatial ability than the delirium
group but showed significantly less perceptual disturbance, temporal onset and fluctuation. Systemic infection, cere-
brovascular and other Central nervous system etiology were associated with DSD while metabolic disturbance, organ
insufficiency and intracranial neoplasm were associated with the delirium only group. Conclusion: The etiology and
phenomenology of delirium differs when it occurs in the patient with an underlying dementia.We discuss the implications
in terms of identification and management of this complex condition.
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Introduction

Delirium occurring in the presence of an existing dementia
is known as Delirium superimposed on Dementia (DSD).
It is a common and under recognised condition,1 with
estimated prevalence rates of between 22% and 89% in
elderly hospital and community populations.2 It contrib-
utes significantly to patient and carer distress,3 worsening
of cognition4 and risk of mortality.2

The diagnosis of DSD can be challenging, especially in
those with advanced dementia who have multiple existing
cognitive deficits4,5 and in conditions such as Lewy Body
Dementia that have significant clinical overlap with de-
lirium in terms of symptomatology.6 Generally, the acute
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onset of cognitive symptoms including impaired attention,
confusion and arousal in conjunction with non-cognitive
symptoms such as hallucinations, delusions and altered
sleep wake cycle have been shown to be good detectors of
delirium in patients with existing dementia.7-10 However,
less is known as to whether DSD differs in terms of its
presentation and etiology from delirium occurring in pa-
tients who do not have an underlying dementia. These
differences, if present, are important to understand in
aiding the diagnosis and management of this condition,
which comes with a high rate of mortality and morbidity.3,4

Despite an increased focus on this area in recent years,
studies comparing the etiology and phenomenology of
DSD to delirium have shown mixed outcomes. This may
be due in part to the use of a range of different tools and this
research taking place in different clinical settings (e.g.
palliative, ICU, surgical). Some research has shown that
DSD is more severe with a greater degree of agitation,
hyperactivity, perceptual disturbance and disorientation
when compared to those with delirium only11-13 while
others have failed to replicate these findings.7,10,14

Meagher et al. (2010)7 found that measures of orienta-
tion and attention were significantly worse in those with
DSD when compared to delirium alone. In contrast,
Leonard et al (2016)10 found similar cognitive profiles
across all delirium (DSD and Delirium only) groups but
that these groups were distinguished from controls and
those with dementia in performing poorer on tests of at-
tention and vigilance. However, thus far large-scale studies
with participants from different clinical settings comparing
the phenomenology of DSD to delirium in terms of
cognitive and non-cognitive symptoms have been lacking.

Dementia or pre-existing cognitive impairments are
known risk factors for delirium.15,16 It has therefore been
postulated that those with dementia require a lower level of
physiological insult to develop delirium when compared to
younger patients without cognitive impairments13 but this
has yet to be properly established. It is important to un-
derstand how etiologies trigger delirium superimposed on
dementia and the nature of these etiologies as they may be
treatable and help to lower morbidity and distress.17

However a recent review5 has pointed to a lack of re-
search in investigating contributory etiologies in DSD and
we aim to address this issue in the current study.

Many recent studies have looked to break delirium
down into motor subtypes as a way of facilitating more
accurate diagnosis and management.18,19 Hypoactive de-
lirium has been associated with older age, increased
medication exposure, increased risk of being missed or
misdiagnosed and a greater risk of morbidity and mortality,
while hyperactive delirium has been linked to younger
patients and carries a better prognosis.18 It is therefore
important to establish whether motor subtype differ in
those with an underlying dementia, as this is a vulnerable

group where delirium assessment and management can
prove particularly challenging.

The aims of the current study are twofold: 1. To
compare delirium superimposed on dementia to delirium
only in terms of phenomenology, etiology and motor
subtype. 2. To compare the phenomenology of the delirium
superimposed on dementia and the delirium only group to
those with dementia only and cognitively intact controls.

Methods

Subjects and Design

This study used a retrospective cross-sectional design and
combined dataset of existing related databases from two
countries, Ireland20-23 and India.24-27 All research took place
between 2008 and 2020 inclusive. Raters for data included in
this study were trained by an expert (DM), through training
workshops in both Ireland and India using well validated
assessment methods for these clinical populations as outlined
below. Research was conducted across palliative care and
liaison psychiatry settings. Only patients over the age of 65
were included in our analysis. Table 1 shows demographic
and clinical data for the sample.

Palliative Care

This group consisted of consecutive referrals to a liaison
psychiatry service in a hospice setting that were subsequently
diagnosed as having delirium, dementia, DSD or cognitively
normal controls at the time of assessment. Research took
place at Milford Hospice in Limerick, Ireland.

Liaison Psychiatry

This group consisted of consecutive referrals to liaison Psy-
chiatry services for those aged >65 years in two Irish Hospitals;
University Hospital Limerick and University Hospital Galway
and to a liaison Psychiatry service at the Postgraduate Institute
for Medical Research (PGIMER) in Chandigarh, India.

Assessment

Overview of Training in Rating Scales and Assessment. Raters
for data included in this study were trained by an expert
(DM), through training workshops in both Ireland and
India. He was involved in developing several of the tools
used in this study (See below). Data between the studies
was combined and harmonised as outlined below.

Delirium Diagnosis

Delirium was diagnosed according to DSM-IV28 criteria
using all available clinical information including patient
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assessment and collateral information from nursing staff,
family and the patient’s medical records.

Dementia Diagnosis

Dementia status was determined according to (i) a pre-
existing diagnosis, or (ii) on the basis of detailed history
and examination taking in aspects such as the patient’s
functional ability, neuroimaging and cognitive decline
prior to assessment and was made in accordance with DSM
IV.28

The Short Form of the Informant Questionnaire on
Cognitive Decline in the Elderly (Short IQCODE)29 was
also used to aid in dementia diagnosis. The Short IQCODE
comprises a 16-item informant questionnaire comparing
the individual’s ability on day-to-day items with their
performance ten years ago. It has been validated across a
wide range of populations and educational abilities.30

Items are scored by the rater from 1 = much improved,
3 unchanged to 5 = much worse. Items include aspects of
daily life such as the ability to remember conversations that
happened the previous day, address and telephone numbers
and where things are kept. Scores are added up and divided
by the total number of questions (n = 16). The resultant
score ranges from 1-5. All databases in this analysis that
used the IQCODE score to aid in dementia diagnosis used
a cut off of ≥3.5 to signify likely dementia. This was then
combined with all relevant clinical information to make a
diagnosis.

Delirium Symptomatology and Severity

Delirium severity and symptomatology were measured
using the Delirium Rating Scale Revised-98 (DRS R98).31

The DRS-R98 is a 16-item clinician rated scale used to rate
the severity of delirium both overall and on a broad range
of neuropsychiatric and cognitive symptoms. It is made up
of 13 severity items and 3 diagnostic items. Each item is
rated 0 (absent/normal) to 3 (severe impairment), with
descriptors attached to each severity level. The severity
scale (items 1-13) range from a score or 0-39 with larger
scores indicating more severe delirium. A score of over 15
points typically indicates delirium and 18 points indicates

delirium when dementia is present. The DRS-R98 can be
divided into non-cognitive (items 1-8) and cognitive (9-13)
subscales based on construct validity. It has been validated
across clinical settings and has been shown to have a high
interrater reliability, sensitivity and specificity at detecting
delirium.7,10,21,23,32 It has also been used to determine
differing symptomatology and severity across delirium
motor subtypes.

Delirium Etiology

Contributory etiologies were identified using the Delirium
Etiology Checklist (DEC).32 The Delirium Etiology
Checklist is a 13-item checklist that is designed to doc-
ument the etiological underpinnings contributory a delir-
ium episode. Its thirteen categories are: drug intoxication,
drug withdrawal, metabolic/endocrine disturbance, trau-
matic brain injury, seizures, infection (intracranial), in-
fection (systemic), neoplasm (intracranial), neoplasm
(systemic), cerebrovascular, organ insufficiency, other
CNS and other systemic. Other CNS includes neurological
conditions such as Parkinson’s disease and Multiple
Sclerosis while other systemic includes conditions such as
post-operative state, immunosuppression or heat stroke.
These categories are present to allow the rater to list
contributory etiologies that do not fit under the other 11
items.

Each etiology is rated on a scale according to its
likelihood of being contributory to the delirium. This scale
ranges from 0 = ruled out/not present/not relevant to 4 =
Definite cause. Raters can therefore document multiple
etiologies and their level of contribution to a particular
episode of delirium. For the purposes of this study, DEC
items were broken down into two categories: present and
possibly/probably contributory (scores of 3 or 4) and non-
contributory (score 0-2). This also allowed for the total and
mean number of likely contributory etiologies to be cal-
culated and compared between delirium motor subtypes.

Delirium Motor Subtypes

Delirium motor subtypes were identified using the ab-
breviated version of the Delirium Motor Subtype Scale

Table 1. Demographic and Clinical Data for Overall Population and Sub Populations.

Total sample (n = 992) Palliative care (n = 249) Liaison Psychiatry (n = 743) P-Value

Age (Mean, SD) 77.2 (7.3) 75.9 (6.2) 77.7 (7.6) .00
Sex (%Female) 474 (48%) 120 (48%) 354 (48%) .83
Dementia (Total, %) 346 (35%) 87 (35%) 259 (35%) .98
Psychotopics (%) 548 (55%) 152 (61%) 396 (53%) .30
Total medications (SD) 8.6 (4.6) 9.2 (3.9) 8.4 (4.8) .03

P value <.05 for statistical significance, SD = Standard deviation.
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(DMSS4).33 The DMSS4 comprises two items taken from
the original Delirium Motor Checklist (DMC)34 and De-
lirium Motor Subtype Scale (DMSS)35 denoting hyper-
activity and two items denoting hypoactivity, with mixed
subtype defined as the present of both hyperactive and
hypoactive criteria. No subtype describes a presentation in
which neither the criteria for hyperactive nor hypoactive
delirium are fulfilled. It was developed for quick and
accurate identification of delirium motor subtype in busy
clinical practice and has shown a good concordance with
the original DMC scale and the DMSS and has been widely
validated across a variety of populations and clinical
settings8,10, 20-23.

Ethical Approval

Because of the non-invasive nature of the study, approval
was given by the Limerick Regional Ethics Committee to
augment patient assent with proxy consent from next of kin
(where possible) or a responsible caregiver for all par-
ticipants in accordance with the Helsinki Guidelines for
Medical research involving human subjects. All of the
Indian studies took place at Postgraduate Institute of
Medical Education and Research, Chandigarh in North
India. Subjects were patients referred to an inpatient
psychiatric liaison service and diagnosed with delirium as
per the DSM-IV criteria. The studies were approved by the
Ethics Review Committee of the Institute. Written consent
was obtained from the primary caregivers of the patients
and patients themselves wherever possible in accordance
with the Helsinki Guidelines for Medical Research in-
volving human subjects.

Statistical Analysis

Statistical analysis was conducted using the SPSS v25
package. Continuous normally distributed variables are
reported as means plus standard deviation, while cate-
gorical variables are reported as counts and percentages.
Normally distributed data were analysed using Analysis of
Variance (Anova), whereas non-parametric data were
compared using Kruskal Wallis and chi-squared tests.
Adjusted residuals were used for post-hoc analysis of chi-
squared tests, with a level of greater than 1.96 (2.0 is used
by convention) used to indicate statistical significance.
(Agresti, 2003).36 Dunn multiple comparison test was used
for post-hoc analysis of the Kruskal Wallis test, while the
Bonferroni procedure was used during post hoc analysis
for ANOVA.

Results

The sample comprised 992 individuals, 518 (52%) male
and 474 (48%) females. The mean age (standard deviation)

of the sample was 77.3 (7.2). Demographics of each of the
four groups is outlined in table 2.

There was a significant difference between groups in
terms of age, with dementia and delirium superimposed on
dementia groups being significantly older than delirium
only and cognitively intact control groups. The delirium
only group had the greatest percentage of males, whereas
pure dementia had the greatest percentage of females.
Those with dementia only had the highest mean number of
medications prescribed, whereas delirium superimposed
on dementia had the highest DRS-R98 total scores, se-
verity scores and scores for cognition. This indicates a
greater degree of impairment and greater symptom severity
in these domains. The Delirium only group showed greater
severity of non-cognitive symptoms (items 1-8), however
this was not statistically significant.

Table 3 show a breakdown of DRS-R98 scores between
each of the four groups included.

DSD and Delirium

DSD showed greater impairment on short term memory,
long term memory and visuospatial ability than the de-
lirium only group. The delirium only group showed sig-
nificantly greater severity in perceptual disturbance, motor
agitation, temporal onset and fluctuation than DSD. In
contrast, both delirium and delirium superimposed on
dementia scored significantly higher than dementia only
and control groups on most DRS-R98 items.

DSD and Dementia

DSD differed from dementia across a wide range of
cognitive (#1-8) and non-cognitive items (#9-13) on the
DRS-R98. In terms of cognition, DSD showed signifi-
cantly greater impairment in orientation, attention, and
short-term memory but there were no significant differ-
ences in measures of long-term memory and visuospatial
ability. DSD showed significantly greater severity than
dementia on all non-cognitive items (#1-8).

Table 4 outlines the principle etiologies of the DSD and
Delirium groups.

Only those who had delirium present (n = 734) were
included in the group assessed with the DEC. This group was
made up of 402 males and 332 females, with a mean age of
76.7 (7.3). More than one contributory etiology was listed in
561 (76%) number of cases. In terms of listed etiologies,
delirium superimposed on dementia was significantly asso-
ciated with systemic infection (57% of cases), Cerebrovas-
cular (24% of cases) and other CNS etiologies (18% of cases)
when compared to the delirum only group. The delirium only
group was significantly associated with metabolic distur-
bance (60% of cases), intracranial neoplasm (7% of cases)
and organ insufficiency (33% of cases). A significantly
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greater proportion of the delirium superimposed on dementia
group had antipsychotics prescribed but there was no dif-
ference in benzodiazepines between the groups. The mean
number of etiologies was 2.4 (1.2), there was no significant
difference in the mean number of etiologies between groups,
with delirium having a mean 2.3 and DSD 2.4.

Delirium motor subtypes were documented in 707
patients (missing values = 27). Chi-squared test showed a
significant association between delirium motor subtype
and dementia status (X2 = 8.1, df = 3, P < .05) and adjusted
residual values showed that there is a significant associ-
ation between DSD and hypoactive motor subtype (see
table 5).

Discussion

This study aimed to compare delirium superimposed on
dementia to delirium only in terms of phenomenology,

etiology and motor subtype and to compare the phe-
nomenology of the delirium superimposed on dementia
group and delirium only groups to those with dementia
only and cognitively intact controls.

Our findings demonstrate that delirium superimposed
on dementia (DSD) differs from delirium without under-
lying dementia in terms of phenomenology, etiology and
delirium motor subtype. In terms of non-cognitive
symptoms, delirium occurring without an underlying de-
mentia showed significantly greater levels of perceptual
disturbance, motor agitation and fluctuation than those
with DSD. It also showed higher scores in temporal onset,
indicating that it was perceived to have come on more
rapidly in this group. This is contrary to some previous
research that has shown the opposite pattern or that there
was no difference in non-cognitive neuropsychiatric
symptoms between the groups.10-13 However, a greater
proportion of the DSD had at least one antipsychotic

Table 2. Demographics and DRS-R98 Totals for Each Group.

Delirium (n = 485) Dementia (n = 97) DSD (n = 249) Controls (n = 161) P Value

Age 75.1 (7.3) 79.8 (6.5) 79.8 (6.4) 78 (7.2) <.001
Male (no, %) 272 (56%) 39 (40%) 130 (52.2%) 77 (47.8%) <.001
Total Medications 6.9 (4.3) 10.7 (4.4) 9.4 (4.4) 10.3 (4.3) <.001
DRS R98 (#1-16) 21.9 (6.8) 13 (5.8) 22.2 (6.5) 7.5 (5.1) <.001
DRS R98 (#1-13) 16.9 (6.2) 10.6 (5.1) 18 (6) 6 (4.2) <.001
DRS R98Cog (#9-13) 8 (3.1) 7.3 (3.3) 9.7 (2.9) 4.2 (3.1) <.001
DRS R98 Non-Cog (#1-8) 8.9 (4.2) 3.2 (2.8) 8.4 (4.3) 1.9 (2.2) <.001

DRS-R98 = Delirium Rating Scale Revised 98, No = Number, Cog = Cognitive, Non-cog = non-cognitive, DSD = Delirium superimposed on dementia,
P value <.05 for statistical significance.

Table 3. Mean and Standard Deviation of Individual DRS-R98 Items (Greater Scores Indicate Greater Intensity).

Delirium
I Dementia II DSD III Controls IV Sig Post Hoc tests

1. Sleep disturbance 1.9 (.9) .7 (.7) 1.7 (.9) .6 (.7) I > II, IV; III > II; III > IV
2. Perceptual disturbance 1.1 (1.2) .3 (.8) .8 (1.2) .2 (.5) I > II, III, IV; III > II; IV
3. Delusions .5 (.9) .2 (.6) .5 (.9) .1 (.4) I > II, IV; III > II; IV
4. Liability .9 (.9) .3 (.6) 1 (.9) .2 (.9) I > II, IV; III > II, IV
5. Language 1 (.9) .3 (.6) 1 (1) .1 (.5) I > II, IV; III > II, IV
6. Thought process 1.3 (1.7) .7 (.8) 1.4 (1) .4 (.7) I > II; II > IV; III > II, IV
7. Motor Agitation 1.4 (1) .3 (.7) 1.1 (1) .1 (.4) I > II, III, IV; III > II; IV
8. Motor retardation .8 (.9) .4 (.6) .9 (1) .3 (.5) I > II, IV; III > II, IV
9. Orientation 1.7 (.9) .9 (.7) 1.5 (.8) .2 (.6) I > II > I V; III > II, IV
10. Attention 2.1 (.9) 1.6 (1) 2.2 (.8) .7 (.9) I > II > IV; III > II, IV
11. Short-term memory 1.7 (.9) 1.8 (1.1) 2.2 (.9) 1.3 (1) I > IV; II > IV; III > I,II, IV
12. Long-term memory 1 (.9) 1.4 (1) 1.7 (1) .7 (.9) I, II > IV; III > I, IV
13. Visuospatial 1.4 (1) 1.8 (1.1) 2 (1.1) 1.1 (1) I > II > IV; III > I, IV
14. Temporal onset 2 (1.1) .6 (.8) 1.6 (.8) .3 (.6) I > II, III, IV; III > II, IV
15. Fluctuation 1.2 (.6) .4 (.6) .9 (.7) .1 (.3) I > II, III, IV; II > IV; III > II, IV
16. Physical disorder 1.8 (.5) 1.4 (.6) 1.7 (.5) 1 (.5) I > II > IV; II > IV; III > II, IV

DSD = Delirium superimposed on Dementia, P < .01 indicates statistical significance for post hoc analysis.
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medication prescribed at the time of our study and this may
partially explain the fewer perceptual disturbances and
agitation when compared to the delirium only group at the
time of assessment. DSD was also significantly associated
with hypoactive delirium subtype and therefore more
subtle perceptual disturbance may have been more difficult
to detect in this group.

In terms of cognition, both delirium groups (Delirium
and DSD) did not differ in terms of attention but DSD
scored significantly worse in short term memory, long term

memory and visuospatial functioning than the delirium
only group. Impairment in attention is a key diagnostic
criteria25 for delirium and therefore it is expected that this
would be present to a high degree in both groups. Memory
impairment is generally more associated with dementia
and this may be reflected in the worse scores of the DSD
group. Therefore, the pre-existing cognitive impairments
in those with dementia would be expected to worsen the
scores of those with DSD in comparison to delirium but the
two groups did not differ in terms of the core cognitive

Table 4. Etiology of delirium with and without dementia.

Total (%) Delirium (n = 485) DSD (n = 249) X2 P Value

1. Drug Intoxication
Adj, residual value

49 (10%)
�.6

26 (10%)
.6

.3 .57

2. Drug withdrawal
Adj, residual value

28 (6%)
�.2

14 (6%)
.2

.4 .84

3. Metabolic Disturbance
Adj, residual value

292 (60%)
4.7

97 (40%)
�4.7

22.4 .00

4. Traumatic Brain injury
Adj, residual value

9 (2%)
�1.7

9 (4%)
1.7

2.8 .09

5. Seizure
Adj, residual value

23 (5%)
�1.7

18 (7%)
1.7

2.9 .09

6. Intracranial infection
Adj, residual value

9 (2%)
�.7

6 (2%)
.7

.45 .5

7. Systemic infection
Adj, residual value

210 (43%)
�4.2

142 (57%)
4.2

17.4 .00

8. Intracranial neoplasm
Adj, residual value

36 (7%)
2.8

5 (2%)
�2.8

7.6 .00

9. Systemic neoplasm
Adj, residual value

112 (23%)
�1.1

61 (24%)
1.1

1.3 .26

10. Cerebrovascular
Adj, residual value

59 (12%)
�4.5

59 (24%)
4.5

20.4 .00

11. Organ insufficiency
Adj, residual value

160 (33%)
2.4

55 (22%)
�2.4

5.6 .02

12. CNS other
Adj, residual value

34 (7%)
�5.3

46 (18%)
5.3

27.9 .02

13. Other systemic
Adj, residual value

116 (24%)
.6

50 (20%)
�.6

.35 .55

Antipsychotics prescribed
Adj, residual value

195 (40%)
�6.1

193 (77%)
6.1

37.5 .00

Benzodiazepines prescribed
Adj, residual value

129 (26%)
�.4

57 (23%)
.4

.15 .74

Adj. residual value = Adjusted residual value, DSD = Delirium superimposed on Dementia. P < .05 indicates statistical significance.

Table 5. A comparison of delirium motor subtypes in DSD and Delirium groups.

No subtype (n = 124) Hypoactive (n = 188) Mixed (n = 156) Hyperactive (n = 239) Total

DSD
Adj residual

43
.3

78
2.7

47
�1.1

70
�1.8

238

Delirium
Adj. residual

81
�.3

110
�2.7

109
1.1

169
1.8

469

DSD = Delirium Superimposed on Dementia, Hypoactive = Hypoactive delirium, Mixed = Mixed Delirium, Hyperactive = Hyperactive Delirium.
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features of delirium such as attentional difficulties. This
supports the view that delirium is not fundamentally dif-
ferent in terms of its cognitive profile when it occurs with
and without an underlying dementia.

This study supports the view that delirium is most often
multifactorial, with an average of 2.4 etiologies listed per
delirium case. There were no significant differences in the
number of contributory etiologies in patients with DSD vs
those with delirium. Systemic infection and cerebrovas-
cular etiologies were more common in those with DSD,
pointing to the importance of a thorough investigation for
an infective cause when a patient with dementia starts to
exhibit signs of delirium. Cerebrovascular etiologies such
as transcient ischaemic attacks may also be cause of de-
lirium in this group and it is important that risk factors for
these conditions are managed in order to reduce the
likelihood of delirium.

In keeping with previous research,10 we found that DSD
was distinguishable from dementia only on a range of non-
cognitive neuropsychiatric (e.g. sleep wake cycle distur-
bance, perceptual abnormalities) and cognitive items when
assessed with a detailed and well validated scale (DRS-
R98) administered by trained raters. Three related cog-
nitive domains: attention, orientation and short-term
memory were significantly worse in the DSD group, but
there was no difference between groups in visuospatial
ability and long-term memory. This shows that DSD
should be readily detectable in those with dementia but
there is a need to develop reliable rapid tests that require
minimal time and training for use in this group. There is
also a need for research into delirium in different types of
dementia and at different stages of dementia as these are
factors likely to present particular challenges in the di-
agnosis is DSD.

It is important to note that our study has several lim-
itations. Although the DRS-R98 is rated on the patient’s
presentation over the previous 24 hours, a longitudinal
study may be preferable to our cross-sectional design when
assessing a fluctuating condition such as delirium.Wewere
unable to include type of dementia, which is important as
some types of dementia such as Lewy Body Dementia
differ significantly to others such as Alzheimer’s disease in
terms of symptomatology. The Delirium Etiology
Checklist has good face validity but has yet to be fully
validated across populations and is only gives a broad
overview of contributory etiologies (e.g. systemic infec-
tion, metabolic disturbance) and more detailed assessment
may have been valuable in this regard. The inclusion of a
palliative care group may also have added heterogeneity to
the sample and can be viewed as a limitation to the
generalisability of the current study.

Overall, this study found that DSD differed from de-
lirium occurring without an underlying dementia in phe-
nomenology, etiology and motor subtype. To the best of

the authors knowledge, this is the largest study to compare
these groups to date and took place across two countries
including patients from palliative care and liaison psy-
chiatry settings. We found that delirium superimposed on
dementia was more likely to present with worse memory
and visuospatial ability, be the hypoactive motor subtype
and be prescribed antipsychotic medication than the de-
lirium only group, who were more likely to show greater
perceptual disturbances and be the hyperactive motor
subtype. Delirium superimposed on dementia was also
easily differentiated from dementia only by a wide range of
symptoms including non-cognitive and cognitive neuro-
psychiatric items. Our study also supports the notion that
delirium is multifactorial and describes a pattern of the
most frequent etiologies between those with DSD and
delirium. It is important to understand the differences in
delirium when it occurs in the context of an underlying
dementia, as it can be difficult to detect and treat in a
clinical setting. We believe that this study contributes to
our knowledge of this complex area. Further research may
focus on detecting DSD in more challenging cases of
advanced dementia and lewy body dementia, where a
strong degree of overlap in symptomatology exists. This
can have a beneficial effect in terms of identifying this
condition and lessening the morbidity and mortality with
which it associated.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

Funding

The author(s) received no financial support for the research,
authorship, and/or publication of this article.

Ethical approval

Ethical approval was granted by the Limerick Regional Ethics
Committee, Ireland (REC 100/12) and the Post Graduate Institute
of Medical Education and Research (PGIMER) Ethics Review
Committee, Chandigarh, India (Int/IEC/2015/659).

ORCID iD

Kevin Glynn  https://orcid.org/0000-0002-2103-9006

References

1. de Lange E, Verhaak PF, van der Meer K. Prevalence,
presentation and prognosis of delirium in older people in the
population, at home and in long term care: a review. Int J
Geriatric Psychiatry. 2013;28(2):127-134.

2. Morandi A, Davis D, Bellelli G, et al. The diagnosis of
delirium superimposed on dementia: an emerging challenge.

Glynn et al. 131

https://orcid.org/0000-0002-2103-9006
https://orcid.org/0000-0002-2103-9006


Journal of the American Medical Directors Association.
2017;18(1):12-18. doi:10.1016/j.jamda.2016.07.014.

3. Morandi A, Lucchi E, Turco R, et al. Delirium superimposed
on dementia: a quantitative and qualitative evaluation of
patient experience. J Psychosom Res. 2015;79(4):281-287.

4. Davis DH, Muniz Terrera G, Keage H, et al. Delirium is a
strong risk factor for dementia in the oldest-old: a
population-based cohort study. Brain. 2012;135:2809-2816.

5. Morandi A, Bellelli G. Delirium superimposed on dementia.
European Geriatric Medicine. 2019;11:53-62. doi:10.1007/
s41999-019-00261-6.

6. Gore RL, Vardy ERLC, O’Brien JT. Delirium and dementia
with Lewy bodies: distinct diagnoses or part of the same
spectrum? Journal of Neurology, Neurosurgery & Psychi-
atry. 2015;86:50-59.

7. Meagher DJ, Leonard M, Donnelly S, Conroy M, Saunders
J, Trzepacz PT. A comparison of neuropsychiatric and
cognitive profiles in delirium, dementia, comorbid delirium-
dementia and cognitively intact controls. J Neurol
Neurosurg Psychiatry. 2010;81:876-881. doi:10.1136/jnnp.
2009.200956.

8. Meagher DJ, O’Connell H, Leonard M, et al. Comparison of
novel tools with traditional cognitive tests in detecting de-
lirium in elderly medical patients.World J Psychiatry. 2020;
10(4):46-58.

9. Richardson SJ, Davis DHJ, Bellelli G, et al. (2017) De-
tecting delirium superimposed on dementia: diagnostic ac-
curacy of a simple combined arousal and attention testing
procedure. (2017) International psychogeriatrics, 29(10),
pp.1585-1593. doi:10.1017/S1041610217000916.

10. Leonard M, McInerney S, McFarland J, et al. Comparison of
cognitive and neuropsychiatric profiles in hospitalised el-
derly medical patients with delirium, dementia and co-
morbid delirium–dementia. BMJ Open. 2016;6:e009212.
doi:10.1136/bmjopen-2015-009212.

11. Cole MG, McCusker J, Dendukuri N, Han L Symptoms of
delirium among elderly medical inpatients with or without
dementia. Journal of Neuropsychiatry and Clinical Neu-
roscience. 2002;14:167-175.

12. Lundström M, Stenvall M, Olofsson B. Symptom profile of
postoperative delirium in patients with and without de-
mentia. Journal of Geriatric Psychiatry Neurology. 2012;25:
162-169. doi:10.1177/0891988712455221.

13. Edlund A, Lundstrom M, Sandberg O, et al. Symptom
profile of delirium in older people with and without de-
mentia. J Geriatr Psych Neurol. 2007;20:166-171. doi:10.
1177/0891988707303338.

14. Boettger S, Passik S, Breitbart W. Delirium superimposed on
dementia versus delirium in the absence of dementia:
phenomenological differences. Palliat Support Care. 2009;
7:495-500. doi:10.1017/S1478951509990502.

15. Inouye SK. Predisposing and precipitating factors for de-
lirium in hospitalized older patients. Dement Geriatr Cogn
Disord. 1999;10(5):393-400.

16. Goldberg TE, Chen C,Wang Y, et al. Association of delirium
with long-term cognitive decline: a meta-analysis. JAMA
Neurol. 2020;77(11):1373-1381. doi:10.1001/jamaneurol.
2020.2273.

17. Morandi A, Davis D, Fick DM, et al. (2014) Delirium su-
perimposed on dementia strongly predicts worse outcomes
in older rehabilitation inpatients. J AmMed Dir Assoc. 2014;
15(5):349-354. doi: 10.1016/j.jamda.2013.12.084.

18. Glynn K, McKenna F, Lally K, et al. How do delirium motor
subtypes differ in phenomenology and contributory aetiol-
ogy? a cross-sectional, multisite study of liaison psychiatry
and palliative care patients. BMJ Open. 2021;11:e041214.
doi:10.1136/bmjopen-2020-041214.

19. Ghezzi ES, Greaves D, Boord MS, et al. How do predis-
posing factors differ between delirium motor subtypes? A
systematic review and meta-analysis. Age and Ageing. 2022;
51(9):afac200. doi:10.1093/ageing/afac200.

20. Leonard M, Raju B, Conroy M, et al. Reversibility of delirium
in terminally ill patients and predictors of mortality. Palliat
Med. 2008;22:848. doi:10.1177/0269216308094520.

21. Meagher DJ, Leonard M, Donnelly S, et al. A longitudinal
study of motor subtypes in delirium: Relationship with other
phenomenology, etiology, medication exposure and prog-
nosis. J Psychosom Res. 2011;71:395-403.

22. Davis B. Towards improved recognitive and diagnosis of
cognitive impairment and subsyndromal delirium: A cross
sectional and longitudinal investigation. PhD thesis. Ire-
land: University of Limerick; 2018.

23. Jabbar F, Leonard M, Meehan K, et al. Neuropsychiatric and
cognitive profile of patients with DSM-IV delirium referred
to an old age psychiatry consultation-liaison service. Int
Psychogeriatr. 2011;23(7):1167-1174. doi:10.1017/
S1041610210002383.

24. Grover S, Mattoo SK, Aarya KR, et al. Replication analysis
for composition of the Delirium Motor Subtype Scale
(DMSS) in a referral cohort from Northern India. Psychiatry
Res. 2013;206(1):68-74. doi:10.1016/j.psychres.2012.08.
034.

25. Grover S, Ghosh A, Ghormode D. Do patients of delirium
have catatonic features? An exploratory study. Psychiatry
and Clinical Neurosciences. 2014;68:644-651.

26. Grover S, Sharma A, Aggarwal M, et al. Comparison of
symptoms of delirium across various motoric subtypes.
Psychiatry Clin Neurosci. 2014;68(4):283-291. doi:10.1111/
pcn.12131.

27. Grover S, Ghormode D, Ghosh A et al. (2013). Risk factors
for delirium and inpatient mortality with delirium.
J Postgrad Med 2013; 59:263-270

28. American Psychiatric Association. Diagnostic and statisti-
cal manual of mental disorders. 4th ed., Text Revision.
Washington, DC: Author; 2000.

29. Jorm AF. A short form of the Informant Questionnaire on
Cognitive Decline in the Ð Elderly (IQCODE): development
and cross-validation. Psychol Med. 1994;24:145-153.

132 Journal of Geriatric Psychiatry and Neurology 37(2)

https://doi.org/10.1016/j.jamda.2016.07.014
https://doi.org/10.1007/s41999-019-00261-6
https://doi.org/10.1007/s41999-019-00261-6
https://doi.org/10.1136/jnnp.2009.200956
https://doi.org/10.1136/jnnp.2009.200956
https://doi.org/10.1017/S1041610217000916
https://doi.org/10.1136/bmjopen-2015-009212
https://doi.org/10.1177/0891988712455221
https://doi.org/10.1177/0891988707303338
https://doi.org/10.1177/0891988707303338
https://doi.org/10.1017/S1478951509990502
https://doi.org/10.1001/jamaneurol.2020.2273
https://doi.org/10.1001/jamaneurol.2020.2273
https://doi.org/10.1016/j.jamda.2013.12.084
https://doi.org/10.1136/bmjopen-2020-041214
https://doi.org/10.1093/ageing/afac200
https://doi.org/10.1177/0269216308094520
https://doi.org/10.1017/S1041610210002383
https://doi.org/10.1017/S1041610210002383
https://doi.org/10.1016/j.psychres.2012.08.034
https://doi.org/10.1016/j.psychres.2012.08.034
https://doi.org/10.1111/pcn.12131
https://doi.org/10.1111/pcn.12131


30. Harrison JK, Stott DJ, McShane R, Noel-Storr AH, Swann-
Price RS, Quinn TJ. Informant questionnaire on cognitive
decline in the elderly (IQCODE) for the early diagnosis of
dementia across a variety of healthcare settings. The Co-
chrane database of systematic reviews. 2016;11:CD011333.

31. Trzepacz PT, Mittal D, Torres R. Validation of the delirium
rating scale revised-98: comparison with the delirium rating
scale and the cognitive test for delirium. J Neuropsychiatry
Clin Neuroscience. 2001;13(2):229-242.

32. Trzepacz P, Meagher D. Neuropsychiatric aspects of delirium.
In: Yudofsky S, Hales R, eds. American Psychiatric Associ-
ation Textbook of Neuropsychiatry. 5th Edition. Washington
DC: American Psychiatric Publishing press; 2007.

33. Meagher DJ, Adamis D, Leonard M, et al. Development
of an abbreviated version of the delirium motor subtyping
scale (DMSS-4). Int Psychogeriatrics. 2014;26(4):
693-702.

34. Meagher DJ, Moran M, Raju B, et al. Motor symptoms in
100 patients with delirium versus control subjects: com-
parison of subtyping methods. Psychosomatics. 2008;49(4):
300-308. doi:10.1176/appi.psy.49.4.300.

35. Meagher DJ, Moran M, Raju B, et al. A new data-based
motor subtype schema for delirium. J Psychiatr Clin Neu-
roscience. 2008;20:185-193.

36. Agresti A. Categorical data analysis. 2003. Hoboken, NJ:
John Wiley and Sons, Inc; 2003.

Glynn et al. 133

https://doi.org/10.1176/appi.psy.49.4.300

	Does the Etiology, Phenomenology and Motor Subtype of Delirium Differ When It Occurs in Patients With An Underlying Dementi ...
	Introduction
	Methods
	Subjects and Design
	Palliative Care
	Liaison Psychiatry
	Assessment
	Overview of Training in Rating Scales and Assessment

	Delirium Diagnosis
	Dementia Diagnosis
	Delirium Symptomatology and Severity
	Delirium Etiology
	Delirium Motor Subtypes
	Ethical Approval
	Statistical Analysis

	Results
	DSD and Delirium
	DSD and Dementia

	Discussion
	Declaration of Conflicting Interests
	Funding
	Ethical approval
	ORCID iD
	References


