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Key summary points
Aim To understand the validation of delirium detection tools in medical oncology, as well as identify data on incidence, 
prevalence and reversibility in this setting.
Findings Of twelve studies, only four used case ascertainment methods following published recommendations, six studies 
had a low risk of bias.
Message In delirium tool validation studies in the oncology setting, choice of appropriate gold standard for case ascertain-
ment is a critical factor. New tools and new validations are not recommended, rather the critical application of existing tools 
depending on appropriate validation and clinical practicality for the setting.

Abstract
Purpose Delirium leads to poor outcomes for patients and careers and has negative impacts on staff and service provision. 
Cancer rates in elderly populations are increasing and frequently, cancer diagnoses are a co-morbidity in the context of frailty. 
Data relating to the epidemiology of delirium in hospitalised cancer patients are limited. With the overarching purpose of 
improving delirium detection and reducing the morbidity and mortality of delirium in cancer patients, we reviewed the 
epidemiological data and approach to delirium detection in hospitalised, adult oncology patients.
Methods MEDLINE, EMBASE, CINAHL, PsycINFO, and SCOPUS databases were searched from January 1996 to August 
2017. Key concepts were delirium, cancer, inpatient oncology and delirium screening/detection.
Results Of 896 unique studies identified; 91 met full-text review criteria. Of 12 eligible studies, four applied recommended case 
ascertainment methods to all patients, three used delirium screening tools alone or with case ascertainment tools sub-optimally 
applied, four used tools not recommended for delirium screening or case ascertainment, one used the Confusion Assessment Method 
with insufficient information to determine if it met case ascertainment status. Two studies presented delirium incidence rates: 7.8%, 
and 17% respectively. Prevalence rates ranged from 18–33% for general medical or oncology wards; 42–58% for Acute Palliative 
Care Units (APCU); and for older cancer patients: 22% and 57%. Three studies reported reversibility; 26% and 49% respectively 
(APCUs) and 30% (older patients with cancer). Six studies had a low risk of bias according to QUADAS-2 criteria; all studies in the 
APCU setting were rated at higher risk of bias. Tool selection, study flow and recruitment bias reduced study quality.
Conclusion The knowledge base for improved interventions and clinical care for adults with cancer and delirium is limited 
by the low number of studies. A clear distinction between screening tools and diagnostic tools is required to provide an 
improved understanding of the rates of delirium and its reversibility in this population.
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Background and aim

Delirium is a neurocognitive syndrome characterised by an 
altered level of arousal, altered awareness and cognition, and 
a reduced ability to direct, focus, sustain, and shift attention 
[1, 2]. Delirium is associated with increased morbidity and 
mortality, longer length of stay [3, 4], and marked distress 
for cancer patients, their families and staff [5, 6]. Delirium 
is common in hospitalised patients [1, 2], and outcomes can 
be improved via prevention [7, 8] and effective management 
[9]. The use of validated assessments improves detection and 
provides earlier identification of patients with delirium [10].

Under-diagnosis of delirium is an important issue in 
clinical settings [11]; outcomes are worse if the diagnosis 
of delirium is delayed or missed entirely [12]. Studies of 
general hospital patients indicate that pain, younger age, 
correct orientation in person, place and time, and previ-
ous psychiatric diagnosis, especially bipolar disorder or 
psychosis, are important risk factors for the diagnosis of 
delirium being missed [13]. One study has shown increasing 
age, poor performance on cognitive testing and lower serum 
albumin to be associated with a higher risk of delirium in the 
hospitalised cancer patients, however, less is known about 
factors which increases the misdiagnosis of delirium in can-
cer populations or whether there are specific clinical factors 
which can be used to mitigate risk [3].

The majority of epidemiological studies in delirium have 
targeted people over 65 years of age [14]. Although guide-
lines for the management of delirium in cancer settings 
exist [15], fewer studies have primarily focussed on adults 
(defined as 18yrs or older) in an acute hospital, oncology, 
inpatient setting [16–18]. More commonly studies includ-
ing cancer patients have been in “stand-alone” palliative 
care units [19, 20], or subsets of cancer inpatient cohorts 
on the basis of palliative care [21–23] or psychiatry con-
sultation/liaison services in acute hospitals [11]. A recent 
review of delirium in the palliative care setting yielded a 
point prevalence estimate of 35% [95% confidence interval 
(CI) = 0.29–0.40] at inpatient admission. [20] Studies indi-
cate that in the palliative care cancer setting at least, whilst 
the prevalence of delirium is high, it remains reversible in 
approximately half of cases [24]. These data also lend sup-
port to the case for improved detection. Of interest, revers-
ibility in the palliative care setting although not a universal 
possibility, has been associated with factors such as delirium 
aetiology specifically opioid, or other psychoactive medica-
tion, or dehydration, and where there is a less severe cogni-
tive disturbance or absence of organ failure [9, 25].

We chose a scoping review methodology because ini-
tial searches yielded few returns in the target setting. We 
also chose to take a broad approach to clarify key concepts 
in delirium detection in cancer settings and identify key 

concepts and gaps in the evidence base [26]. Our review 
explores the literature in relation to delirium detection and 
missed delirium in the inpatient oncology setting, and clini-
cal factors associated with misdiagnosis. The aim of this 
scoping review is to synthesise knowledge and identify gaps 
relating to detection tool selection, incidence, prevalence 
and reversibility of delirium in hospitalised, adult patients 
with cancer.

Patients and methods

The target population was admitted, adult, oncology patients 
in an acute-hospital or comprehensive cancer centre. The 
research questions were:

1. Which instruments are most commonly used to detect 
delirium?

2. Which reference standards have been used to measure 
rates of delirium and compare the performance of delir-
ium screening instruments?

3. What is the incidence and prevalence of delirium in the 
target setting? and

4. What is the rate of reversibility of delirium in the target 
setting?

Our search strategy centred on four key domains; delir-
ium, cancer, inpatient oncology, and delirium detection. Full 
inclusion criteria were: original study, English language, for 
inclusion the focus of the study must be syndromic delirium 
e.g. not: confusion, cognitive impairment, acute brain syn-
drome. The target population is patients with cancer and the 
setting is adult inpatient oncology, studies not relevant to this 
population were excluded. Specifically, the target setting was 
oncology wards in acute hospitals including tertiary referral 
and cancer centres. Studies of non-oncology ward patients 
were included if the oncology population could be abstracted 
from a broader study e.g., hospital-wide point prevalence, 
subset of cancer patients within an index population of older 
patients with cancer. Studies set in palliative care popula-
tions in a “stand alone” inpatient unit or hospice were only 
included if the setting was combined oncology and palliative 
care, for example a comprehensive cancer centre. To meet 
inclusion a delirium assessment with a validated objective 
tool, or clinical diagnostic criteria was also required.

Studies were excluded if they were solely conducted in 
the following settings or populations; haematology or non-
solid haematological malignancy, non-cancer palliative care, 
perioperative including surgical oncology, or alcohol with-
drawal delirium.

The reason for excluding non-solid haematological malig-
nancy was the consideration that illness trajectories and 
treatment protocols in this population may differ a great deal 
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from those of solid cancers, similarly for non-cancer pallia-
tive care patients. The exclusion of surgical oncology and 
peri-operative settings was pragmatic as those patients may 
be admitted to surgical wards with a different background for 
staff and potentially different delirium aetiologies. Under-
standing delirium in these patient cohorts is important and 
we hope that future work will address areas not included in 
our review as has been the case in recent multicentre delir-
ium prevalence studies [27, 28].

All authors and an academic liaison-librarian were 
involved in an iterative process to determine search terms. 
MEDLINE, CINAHL, PsycINFO, EMBASE and SCOPUS 
databases were searched. Publication date was limited from 
1st of January 1996 to 12th of August 2017. A full list of 
keywords and Medical Sub-heading (MeSH) is available in 
Appendix 1.

Independent title, abstract, full-text review and cross 
check was carried out by MBS and IW, using COVIDENCE 
[29] software, with conflicts resolved by consensus. Where 
the same study was reported in more than one manuscript, 
additional information from related or subsequent pub-
lications was included where possible [9, 30–34]. Study 
heterogeneity was not objectively tested, but the overall 
lower quality of several included studies and issues with 
reference standards seemed to suggest meta-analysis would 
not be meaningful, but sources of bias and generalisability 
were assessed using the Quality Assessment of Diagnostic 
Accuracy Studies (QUADAS-2) system.[35] Two authors 
(MBS and IW) independently piloted the QUADAS-2 and 
subsequently quality considerations and information syn-
thesis was reviewed by all authors consensus was achieved 
through discussion.

For the purposes of this study, we defined a delirium ref-
erence standard as one which determined diagnostic assign-
ment based on an instrument which used an independent 
reference-rater evaluation [36]. This last point, although 
identified in the literature was also arrived at via an iterative 
process that revealed unclear distinctions between screen-
ing tools and case ascertainment or diagnostic criteria upon 
which case identification was verified among included stud-
ies. Examples of reference standards in the basis of these 
criteria are the World Health Organization (WHO) Interna-
tional Classification of Diseases, 10th Revision (ICD-10)
[37] or the American Psychiatric Association Diagnostic and 
Statistical Manual of Mental Disorders (DSM)[1, 38] crite-
ria, applied by a psychiatrist or consultant physician. On the 
basis of these criteria, the Confusion Assessment Method 
(CAM) meets reference standard criteria for case ascertain-
ment, only in studies where reference-rater training in the 
use of the CAM is explicitly-stated [39]. This follows pub-
lished recommendations for valid use of the CAM[39] along 
with diagnostic assignment in delirium research [36]. With 
regard to detection tool we use the term detection instrument 

(or tool) to include screening tools or other instruments put 
forward as standardised methods to identify delirium.

With regard to protocol registration, on inception authors 
were advised that PROSPERO did not currently accept reg-
istrations for scoping reviews and was unable to accept our 
application for protocol registration. The following is an 
accurate description of our methodology and further infor-
mation is available on request. The data that support the 
findings of this study are available from the corresponding 
author.

Results

Search results

The search date was August 12, 2017. Returns were as 
follows: Medline (211), EMBASE (684), SCOPUS (97), 
PsycINFO (52) and CINAHL (47). A total of 805 studies 
were identified with an additional 91 titles added from hand 
search. Although most duplicates were removed prior, for 
pragmatic reasons, final removal of duplicates and screening 
of abstract and date of publication for hand search returns 
was held over until full-text review. Hand search consisted 
of hand search of reference lists from included studies as 
well as search of authors PDF library using delirium as a 
title search.

In total, 91 studies were retained for full-text review, 
and 12 studies remained for data abstraction and synthesis 
(Fig. 1)

Characteristics of included studies

Study recruitment periods ranged from 1997 to 2015. Study 
design of all 12 studies was observational: six were pro-
spective, six were retrospective. Two studies were second-
ary analyses of data from prior prospective studies. Tables 1 
and 2 provide detailed data for the included studies related 
to the research questions. Table 3 summarises quality con-
siderations according to QUADAS-2 criteria [35]. Table 4 
provides a summary

Studies were grouped into three categories on the basis 
of the clinical setting: (1) inpatient, acute-hospital or com-
prehensive cancer centre oncology ward; (2) older oncol-
ogy patients (patients > 65 years, admitted to acute hospi-
tals under any admitting team, with cancer as the primary 
diagnosis or co-morbidity); and (3) palliative care ward in 
acute-hospital or comprehensive cancer centre (APCU). 
The rationale for this grouping was based in the observa-
tion that clinical care for oncology patients occurs largely in 
one of these three settings, but that from the point of view of 
research, these settings tend to be studied independently; we 
also wanted to decrease heterogeneity within subgroups, but 
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facilitate understanding the use of delirium detection tools 
across the spectrum of admitted adult patients with cancer 
to improve care in this cohort.

Five studies [3, 31, 40–42] were in the adult-oncology 
setting. Three of these approached all patients on nomi-
nated days [40–42], while two studies approached all 
admitted patients [3, 43]. Three studies were of older can-
cer patients [27, 32, 44]. One of these was a point preva-
lence study in which patients over 65 years were recruited 
from more than 100 hospitals across several regions of 
Italy during one 24-h period [27]. Unpublished subset data 
on patients in this last cohort, were provided by the author. 
(personal communication G Bellelli, October 2017) [45] 
A further study recruited all patients aged 65 years or 
older admitted to the general medicine or oncology ward 
in two Dutch teaching hospitals [44]. The remaining study 
in older oncology patients, was a secondary analysis of 
a subset of cancer patients from a previous study, com-
posed of patients from three North American centres [32]. 
Four studies [9, 46–48] were in an APCU. Three of these 

[46–48] were retrospective and based in the same health 
care facility.

Three studies focused on patients with cancer referred 
to consultation psychiatry services and reported misdi-
agnosis of neuropsychiatric conditions, with two studies 
reporting a missed diagnosis of delirium in 46%, and a 
further study reporting 63% missed cases [11, 13, 49] .

Patient recruitment and demographics

Patient characteristics were described in varying detail: 
four studies [3, 9, 30, 40] specified histological diagnosis 
of cancer, and three specified consecutive recruitment [27, 
34, 46]. Four studies gave a detailed description of recruit-
ment [3, 44, 50], and seven provided the number of eligible 
patients when providing number of participants. Eight stud-
ies [3, 9, 31, 41, 42, 46–48] presented flow diagrams or data 
accounting for eligible patients not included in recruitment 
or analysis.

Fig 1  Flow diagram of lit-
erature search. Although most 
duplicates were removed prior, 
for pragmatic reasons abstract 
screening for hand search 
returns was held over until full 
text review
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Ten of 12 studies reported primary cancer types. All 
reported age; the average of the mean age (years) in each 
setting were as follows: oncology 59, older cancer 78, and 
APCU 60. Six studies reported length of hospital stay [3, 32, 
41, 44, 47, 48]; these were reported as mean or median, and 
ranged from 3 to 9.8 days. Clinical information describing 
cancer stage, co-morbidity burden, overall illness severity, 
functional status or vital status at discharge, were not uni-
formly described. Only one of five studies in the adult oncol-
ogy setting provided detailed information that described 
markers of burden of disease [41]. Six of 12 studies across 
all setting subgroups reported the stage of cancer in terms of 
metastatic versus loco-regional disease [9, 41–44, 47]. One 
study reported the number of patients receiving anti-cancer 
treatment [44].

Scoping questions; data relating to our four 
research questions

1. Which instruments are most commonly used to detect 
delirium?

Of the studies meeting our inclusion criteria, five used 
previously validated instruments for clinical detection of 
delirium: Nursing Delirium Screening scale (NuDESC, 
n = 1); Delirium Observational Screening Scale (DOSS, 
n = 1); four A’s test (4AT, n = 1); Neelon and Champagne 
(NEECHAM, n = 1); and, Memorial Delirium Assessment 
Scale (MDAS, n = 4). One study tested a novel delirium 
screening tool (Single Question in Delirium; SQiD) and 
one tested cognitive measures (Clock Drawing Test, Mini 
Cognitive, Digit Span Test) against a reference standard. 
Six studies included a second delirium detection tool, as 
presented in Table 2.

2. Which reference standards have been used to measure 
rates of delirium?

Four of 12 studies met criteria for a delirium reference 
standard for case ascertainment [36]. Two studies in the 
adult oncology setting used diagnostic criteria, namely the 
ICD 10 [40] (assessor characteristics were not stated), and 
DSM IV/IVR (assessed by final year psychiatry fellow or 
psychiatrist) [42]. Two studies used the CAM in a way that 
met criteria for use as a reference standard, including an 
account of assessor training [3, 31] .

Seven studies used a screening tool alone as the basis 
of case ascertainment of delirium: MDAS (n = 4); CAM 
(n = 2); DOSS (n = 1); 4AT (n = 1); NEECHAM (n = 1); 
Nu-DESC (n = 1), and one used a battery of tests of cogni-
tion (n = 1). Neither of these two studies using the CAM as 
the basis of delirium case ascertainment, specified asses-
sor training [40, 44]. Of the prospective studies, Bellelli Ta
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et al. used the 4AT assessed by the attending physician 
[27]; Lawlor et al. used DSM IV to confirm participants 
who had Mini-Mental State Exam (MMSE) scores above 
a cut-off point on first-line testing [9]; and Gaudreau et al. 
used the Nu-DESC, applied by trained bedside nurses 
familiar with this tool [43]. Of the retrospective studies, 
Neefjes et al. used the DOSS applied by trained bedside 
nurses familiar with the tool [41], and three studies used 
a cut-off score on the MDAS to identify delirium cases on 
chart review [46–48]. Studies comparing MDAS, MMSE, 
4AT, NEECHAM tools for detection in clinical practice 
compared to a reference standard were not identified in our 
target settings, so it is not possible to ascertain the rate of 
missed delirium from the available literature.

3. What is the incidence and prevalence of delirium in this 
setting?

Rates of delirium incidence and prevalence reported 
by studies in this review are presented in Table 2. Table 4 
presents a summary of tools used and delirium rates 
established on that basis. Consecutive or non-consecutive 
recruitment is also reported to aid interpretation of delir-
ium rates.

In the adult oncology setting, Neefjes et al. found a delir-
ium incidence of 3.5 per 100 admissions or 7.8 per 100 of 
unscheduled admissions [41], and Gaudreau et al. reported 
an incidence of 16.5% [43]. Three studies in this sub-setting 
presented prevalence data; 18% [3], 27% [42], and 33%[40] 
respectively. In the APCU sub-population, prevalence rates 
of 42% [9], 43%,[47], 48% [48], and 58%[46] were found. 
The three studies of older cancer patients found prevalence 
rates of 19.2% [27], 21.5% [44], and 57%,[32], respectively. 
One study in the oncology sub-setting [41], and one in the 
APCU sub-setting [46], reported the frequency of delirium 
subtypes: hyperactive 11/52 (21%) and 61/246 (25%); hypo-
active 20/52 (38%) and 73/245 (30%); mixed 18/52 (35%) 
and 112/246 (46%); and not known 3/52 (6%) and 73/246 
(31%) respectively.

4. What is the rate of reversibility of delirium in this set-
ting?

Delirium reversibility was reported in three studies, two 
of these were in APCU settings; 46/94 (49%) [9], 68/229 
(26%) [46], and one in older patients with cancer 13/43 
(30%)[33]. Of four studies reporting reversibility [9, 32, 
46, 47], two[9, 32] did not explicitly state how revers-
ibility was defined; one used the MDAS or clinical docu-
mentation to determine delirium reversibility and another 
used a MDAS cut off score at day five. Although one of 
these[47] referenced a predating publication, this could not 
be found. The other three used MDAS scores collected as Ta

bl
e 

2 
 (c

on
tin

ue
d)

A
ut

ho
r (

en
dn

ot
e 

re
fe

r-
en

ce
 n

um
be

r)
C

an
ce

r p
rim

ar
y 

si
te

 
(%

)
A

ge
 in

 y
rs

, m
ea

n 
sd

 
(r

an
ge

) m
lo

s (
da

ys
)

O
th

er
 c

or
re

la
te

s o
f 

bu
rd

en
 o

f d
is

ea
se

In
de

x 
de

lir
iu

m
 to

ol
 

as
se

ss
or

 se
ns

iti
vi

ty
 

an
d 

sp
ec

ifi
ci

ty
 v

s 
di

ag
no

sti
c 

st
an

da
rd

O
th

er
 d

el
iri

um
 d

et
ec

-
tio

n 
to

ol
s

D
ia

gn
os

tic
 o

r r
es

ea
rc

h 
re

fe
re

nc
e 

st
an

da
rd

, 
as

se
ss

or
, a

ss
es

so
r 

tra
in

in
g

D
el

iri
um

 ra
te

 te
st 

re
ve

rs
ib

ili
ty

Sh
in

 e
t a

l. 
[4

8]
H

ae
m

at
ol

og
ic

al
 5

8 
(1

0%
) G

as
tro

in
-

te
sti

na
l 1

29
 (2

2%
) 

Re
sp

ira
to

ry
 1

49
 

(2
5%

) B
re

as
t 4

2 
(7

%
) G

en
ito

ur
in

ar
y/

gy
na

ec
ol

og
ic

al
 8

5 
(1

4%
) H

ea
d 

an
d 

N
ec

k 
41

 (7
%

) O
th

-
er

s 9
6 

(1
6%

)

58
.9

 (9
5%

 C
I 

57
.8

–6
0.

0)
 M

LO
S 

(in
 A

PC
U

) 8
.0

 
(7

.6
–8

.4
)

TO
O

L 
M

D
A

S 
or

 
cl

in
ic

al
 d

ia
gn

os
is

 
A

SS
ES

SO
R

: d
ai

ly
 

ro
ut

in
e,

 p
al

lia
tiv

e 
ca

re
 p

hy
si

ci
an

 P
U

R-
PO

SE
: t

o 
de

te
rm

in
e 

in
flu

en
ce

 o
f s

ym
p-

to
m

s o
n 

su
rv

iv
al

N
A

A
PC

U
 P

er
io

d 
pr

ev
a-

le
nc

e:
 4

8%
 (2

84
/6

10
) 

on
 b

as
is

 o
f M

D
A

S 
cu

to
ff 

R
EV

ER
SI

B
IL

-
IT

Y:
 n

ot
 re

po
rte

d

M
LO

S 
m

ed
ia

n 
le

ng
th

 o
f s

ta
y 

*U
np

ub
lis

he
d 

da
ta

, E
C

O
G

 E
as

te
rn

 C
o-

op
er

at
iv

e 
O

nc
ol

og
y 

G
ro

up
 p

er
fo

rm
an

ce
 s

ta
tu

s, 
CA

M
 C

on
fu

si
on

 A
ss

es
sm

en
t M

et
ho

d,
 M

D
AS

 M
em

or
ia

l D
el

iri
um

 A
ss

es
s-

m
en

t S
ca

le
, M

M
SE

 M
in

i-m
en

ta
l s

ta
te

 e
xa

m
, D

SM
IV

 D
ia

gn
os

tic
 a

nd
 S

ta
tis

tic
s 

M
an

ua
l 4

th
 e

di
tio

n,
 IC

D
-1

0 
In

te
rn

at
io

na
l C

la
ss

ifi
ca

tio
n 

of
 d

is
ea

se
s 

10
th

 v
er

si
on

, *
fo

r c
an

ce
r p

at
ie

nt
 s

ub
se

t p
er

-
so

na
l c

om
m

un
ic

at
io

n,
 4

AT
: 4

 A
's 

de
lir

iu
m

 a
ss

es
sm

en
t t

es
t, 

N
EE

C
H

AM
 N

ee
so

n 
an

d 
C

ha
m

pa
gn

e 
co

nf
us

io
n 

C
on

fu
si

on
 S

ca
le

, C
AM

 C
on

fu
si

on
 A

ss
es

sm
en

t M
et

ho
d,

 A
PA

C
H

E 
II

 A
cu

te
 P

hy
si

ol
og

y 
an

d 
C

hr
on

ic
 H

ea
lth

 E
va

lu
at

io
n 

II
 S

co
re

, E
C

O
G

 E
as

te
rn

 c
ol

la
bo

ra
tiv

e 
on

co
lo

gy
 g

ro
up

 p
er

fo
rm

an
ce

 s
ta

tu
s, 

AD
L 

A
ct

iv
ity

 o
f D

ai
ly

 L
iv

in
g,

 C
G

A  
C

om
pr

eh
en

si
ve

 G
er

ria
tri

c 
A

ss
es

sm
en

t, 
M

M
SE

 
m

in
i-m

en
ta

l s
ta

te
 e

xa
m

, M
D

AS
 M

em
or

ia
l D

el
iri

um
 A

ss
es

sm
en

t S
ca

le
, E

SA
S 

Ed
m

on
to

n 
Sy

m
pt

om
 A

ss
es

sm
en

t S
co

re
, A

PC
U

 A
cu

te
 P

al
lia

tiv
e 

C
ar

e 
U

ni
t



46 European Geriatric Medicine (2022) 13:33–51

1 3

part of routine clinical care to define reversibility. Bond 
et al. found that patients with fewer precipitating factors 
were more likely to have a resolution but found only prior 
cognitive impairment to be negatively associated with 
delirium reversal [33].

In the Lawlor study delirium associated with opioids and 
non-opioid psychoactive medication and dehydration were 
more likely to be reversed while non-reversed delirium was 
more common when associated with a respiratory infection, 
pulmonary cancer and metabolic causes [9].

Discussion

We identified significant knowledge gaps regarding epide-
miological characteristics of delirium in oncology inpatients. 
A variety of delirium screening tools were identified, but few 
studies used accepted diagnostic or reference standards for 

case ascertainment. Sources of bias included study design 
and generalisability. A small number of eligible studies 
reported reversibility of delirium.

Delirium is a multifactorial syndrome. The relationship 
of delirium risk with demographic factors such as age and 
clinical factors (e.g. cancer diagnosis), is complex. One of 
the studies in the older cancer sub-group provided com-
parative figures of delirium point prevalence in cancer and 
non-cancer patients; 19.2% (n = 323) for patients with can-
cer compared to 23.9% (n = 1544) of the patients with no 
cancer diagnosis (p = 0.06) [27]. Within the included studies, 
but also in non-cancer settings reported elsewhere, multiple 
delirium risk factors such as co-morbidities, presence of 
physiological disturbance and medication burden are factors 
that seem to be constants in understanding overall delirium 
risk. [7, 9, 13, 41, 43, 51–59]

Delirium screening tools have been developed, and vali-
dated, predominantly in older, hospitalised patients [60–64]. 

Table 3  Quality assessment using QUADAS tool

Total number of studies in categories: Study Setting: Oncology (5), older patients with cancer (3), acute palliative care (4). Diagnostic reference 
standards (2): DSM Diagnostic and Statistics Manual (various editions ICD-10 International Classification of Diseases (10th version) and CAM 
by trained operator (1). Tools used for delirium detection: MDAS (4), CAM (3), DOSS (1), Cognition testing (1), 4AT (1), NEECHAM (1), 
NuDESCC (1) Note: (total greater than number of studies as one study used two methods)

Author (End-
note reference 
number)

Risk of bias 
patient selection

Risk of bias 
index test

Risk of bias ref-
erence standard

Risk of bias 
flow and timing

Generalisability 
patient selection

Generalisability 
index test

Generalis-
ability reference 
standard

Oncology setting
 Gaudreau et al. 

April [31]
Low risk Low risk Low risk Low risk Intermediate 

risk
Low risk Low risk

 Grandahl et al. 
[40]

Low risk Intermediate 
risk

Intermediate 
risk

Intermediate 
risk

Intermediate 
risk

Low risk Low risk

 Ljubisavljevic 
et al. [3]

Low risk Low risk Low risk Low risk Low risk Low risk Low risk

 Neefjes et al. 
[41]

Low risk Low risk Not used Intermediate 
risk

Intermediate 
risk

Low risk Not used

 Sands et al. 
[42]

Low risk Intermediate 
risk

Low risk Low risk Intermediate 
risk

Low risk Low risk

Older patients with cancer setting
 Bellelli et al. 

[27]
Low risk Low risk Low risk Low risk Intermediate 

risk (for can-
cer subset)

Low risk Low risk

 Hamaker et al. 
[44]

Low risk Not used Low risk Low risk Low risk Low risk Low risk

 Bond et al. 
[32]

Insufficient information to assess

Acute palliative care setting
 de la Cruz, 

et al. [22, 46]
Intermediate 

risk
Higher risk Intermediate 

risk
Intermediate 

risk
Intermediate 

risk
Intermediate 

risk
Higher risk

 Lawlor et al. 
[9]

Low risk Higher risk Low risk Higher risk Low risk Higher risk Higher risk

 Mori et al. 
2011 [47]

Intermediate 
risk

Higher risk Higher risk Intermediate 
risk

Intermediate 
risk

Higher risk Higher risk

 Shin et al. [48] Intermediate 
risk

Higher risk Higher risk Intermediate 
risk

Intermediate 
risk

Intermediate 
risk

Higher risk
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The tools for which psychometric properties have been 
assessed in cancer in-patients in the acute setting, are the 
Nu-DESC and MDAS [31, 34, 65]. There is a clear ration-
ale for use of the Nu-DESC as a delirium screening tool 
[31]. The 4AT has been tested in “stand-alone” palliative 
care, inpatient settings[66] and for older adults admitted to 
hospital [50, 67, 68]. The MMSE can be used to screen for 
cognitive impairment it has been found to have poor perfor-
mance as a bedside tool for identifying delirium [69, 70].

The Confusion Assessment Method [36] (CAM) has sev-
eral versions [67], and has well-established psychometric 
properties [61]. In the main, studies have supported the use 
of the CAM for delirium screening in research settings pro-
viding there is strict adherence to operator training, however, 
one study suggests even in the context of strict adherence to 
CAM training, sensitivity of the CAM may not be sustained 
[68]. Our review found that most studies using the CAM for 
case ascertainment did not describe the training staff under-
went [3, 37, 39, 41] and one, described difficulty in attaining 
adequate training in a clinically embedded research context 
[42, 71].

Four of the twelve included studies used the MDAS as 
a basis for case confirmation of delirium [9, 46–48]. The 
MDAS was designed specifically to rate delirium sever-
ity[65], it has face validity and uptake, further formal vali-
dation studies for its use as a delirium screening tool would 
build on the existing psychometric data and help to rein-
force the attributes of the tools [64]. One perspective looks 
at the balance between the positive features of usability of 
the MDAS compared with some other tools, and the effect 
of the breakdown and operationalisation of delirium features 
within the MDAS which does not support the syndromic 
nature of delirium diagnosis in terms of coexisting core 
features. Although it identifies delirium symptoms, regard-
less of the cut-off score specified to identify delirium, the 
MDAS risks false positive results, as patients with delirium 
symptoms who do not fit the core diagnostic criteria for syn-
dromic delirium as characterised by coexistent core features 
may be labelled case positive. Several studies in this review 
used the MDAS alone for case ascertainment, which may 
bias reported detection rates [48, 64].

Clinical operationalisation appeared to be the major 
driver of choice of delirium screening tools. Delirium diag-
nosis is complex, multidimensional and not intuitive for 
bedside staff. DSM 5 criteria require 5 characteristics and 
so while screening tools may gain in usability through opera-
tionalisation they lose precise application of the necessarily 
coexistent core features that define delirium. In the research 
setting, we found clear demarcation between the index tool 
and the chosen reference standard was not always evident. 
A blurring of the distinction between screening tools and 
diagnostic reference standards used for case confirmation 
for validation purposes was found. More specifically where 

references standards were other than DSM or ICD based 
reporting of reference-rater training was at times lacking. 
The importance of tool selection to fit the intended purpose 
is an important finding of our review.

In APCUs delirium rates were higher than in oncology 
inpatients but given methodological constraints in stud-
ies within this setting, results may not be representative. 
The use of the MDAS may have contributed to inflated 
delirium rates reflecting the way the tool is operational-
ised. In the older cancer patient cohorts, differences in 
delirium incidence and prevalence might be accounted for 
by study heterogeneity and patient recruitment. This is an 
important issue for future work, as establishing delirium 
incidence and prevalence in inpatient oncology settings is 
an important step in management. Better understanding of 
how to use available tools will improve management and 
inform education initiatives in this setting.

Criteria for delirium reversal were inadequately defined 
in studies, making it difficult to compare delirium revers-
ibility across studies. These data may be further con-
strained by retrospective methodology, the absence of a 
diagnostic reference standard, or study flow reliant on 
clinical documentation. Ascertainment of delirium revers-
ibility requires prospective, longitudinal study design, use 
of a robust diagnostic standard and explicit definition of 
delirium reversal. Assessment of delirium reversibility is 
an important issue for consideration in the design of future 
studies.

Patient selection, choice of the delirium screening tool 
and the choice of the diagnostic reference standard, were all 
identified as a source of bias on QUADAS-2 criteria [35]. 
Recruitment flow was also an important consideration. For 
example, patient selection methods at times risked exclusion 
of potentially delirious patients due to retrospective design, 
convenience sampling, and ascertainment bias.

Adherence to consensus recommendations for report-
ing patient characteristics and wherever possible the use 
of assessment tools and delirium reference standards will 
improve epidemiological studies of delirium in this setting 
[36, 72, 73] .

Limitations to our review include those related to the 
methodology of the original studies as well as a limita-
tion to the English language. The search was limited to 
publications between 1996 and 2017. The discussion has 
aimed to identify recent updates in the area, again these 
are largely limited to aged care or stand-alone settings, 
with one systematic review of delirium in palliative care 
fining an incidence of 9–57% across hospital palliative 
care consultative services, with a majority of patients hav-
ing cancer diagnoses [20]. a further systematic review, 
again in the palliative care setting, identified 14 delirium 
detection tools and heterogeneity of methods [23], Impor-
tant questions for future work include which tools translate 
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well to inpatient oncology from aged care and stand-alone 
inpatient palliative care settings, which tools are most 
suitable for patients, carers and staff, and which reference 
standards are most appropriate. Requirements for clinical 
and research uses of detection tools will differ according 
to purpose, however establishing methodical approaches to 
the detection of delirium in either setting is a prerequisite 
to determining the incidence, prevalence and reversibility 
of delirium for oncology inpatients. Maintaining a clear 
accountability for the validation and purpose of the tool, 
and its psychometric characteristics when applying it to 
clinical screening/detection is critical as is the require-
ment in research uses to select a reference standard with 
established reference-rater methodology, is extremely 
important.

Choosing a tool for delirium detection in the clinical 
oncology setting will vary according to operational issues 
such as staff training and preference, however, it is important 
that tools are fit for purpose, and where possible, have been 
validated in the same clinical setting. While patient profiles 
may be similar across palliative care, aged care and some 
oncology inpatient settings, staff competencies will be more 
specifically related to setting. Delirium detection and diag-
nosis must be a core competency for clinical teams in acute 
settings, however, operational characteristics may render a 
tool selection may vary according to operational setting, the 
exact tool chosen is not as important as the review of char-
acteristics that makes it fit for purpose/setting.

Our review, found gaps in the validation of tools in for use 
in oncology inpatients. At present extrapolation from find-
ings in other acute hospital settings, such as aged care, may 
help support a more robust selection for this population for 
the time being. As further validation occurs in acute oncol-
ogy settings the evidence base for selection tools to detect 
the presence or resolution of delirium in this clinical setting 
should improve.

The knowledge gaps identified to generate new hypoth-
eses for future investigation. We recommend the optimal 
description of patient characteristics, selection of delirium 
detection tools appropriate to the setting, use of reproduc-
ible methods of patient selection and diagnostic assignment 
using a reference standard with appropriate reference rater 
methodology. Our results indicate that a determination of 
the incidence, prevalence, and reversibility of delirium in 
the inpatient cancer population is both lacking and over-
due. Addressing these knowledge gaps will help to provide 
a more robust evidence base to inform ongoing efforts for 
effective prevention, detection and management of delirium 
in the inpatient oncology setting.
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