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Abstract

Background: Delirium is a distressing neuropsychiatric disorder affecting patients in palliative care. Although many delirium screening
tools exist, their utility, and validation within palliative care settings has not undergone systematic review.

Aim: To systematically review studies that validate delirium screening tools conducted in palliative care settings.

Design: Systematic review with narrative synthesis (PROSPERO ID: CRD42019125481). Arisk of bias assessment via Quality Assessment
Tool for Diagnostic Accuracy Studies-2 was performed.

Data sources: Five electronic databases were systematically searched (January 1, 1982—May 3, 2020). Quantitative studies validating a
screening tool in adult palliative care patient populations were included. Studies involving alcohol withdrawal, critical or perioperative
care were excluded.

Results: Dual-reviewer screening of 3749 unique titles and abstracts identified 95 studies for full-text review and of these, 17 studies
of 14 screening tools were included (n = 3496 patients). Data analyses revealed substantial heterogeneity in patient demographics
and variability in screening and diagnostic practices that limited generalizability between study populations and care settings. A risk
of bias assessment revealed methodological and reporting deficits, with only 3/17 studies at low risk of bias.

Conclusions: The processes of selecting a delirium screening tool and determining optimal screening practices in palliative care are complex.
One tool is unlikely to fit the needs of the entire palliative care population across all palliative care settings. Further research should be
directed at evaluating and/or adapting screening tools and practices to fit the needs of specific palliative care settings and populations.

Keywords
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What is already known about the topic?

e Delirium is a common neuropsychiatric disorder that can be highly distressing to patients and caregivers.

e The palliative care population has a higher risk of delirium, given rates of medical iliness, frailty, and proximity to end of
life.

e Timely identification of delirium is a priority; while multiple screening tools exist, they have been largely validated in
patient populations other than palliative care.

What this paper adds?

e This systematic review identifies and provides an overview of 14 unique delirium screening tools validated in the pallia-
tive care population.
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to delirium screening and diagnosis in future studies.

Implications for practice, theory or policy

screening practices in palliative care populations.

e This study illustrates the challenges with delirium screening in the palliative care setting, including variability in patient
population and care setting, screening tools, and diagnostic reference standards.
e Aformal risk of bias assessment identifies priorities to improve methodological rigor and a more standardized approach

e This systematic review identifies new considerations for clinicians when selecting delirium screening tools and initiating

e Future research should be directed at comparatively evaluating, validating, or developing delirium screening tools that
are specifically suited to the particular palliative care setting and patient population of interest.

Introduction

Delirium is an acute neurocognitive condition character-
ized by acute changes in cognition, attention, and behav-
ior with psychomotor subtypes ranging from extreme
agitation to profound hypoactivity.1=3 The risk of delirium
increases with age, medical frailty, and underlying cogni-
tive impairment,*® and thus delirium occurs frequently in
the palliative care population. A recent systematic review
reported that one-third of patients were delirious at the
time of admission to an inpatient palliative care unit, with
the prevalence upwards of 58%—88% in the days preced-
ing death.! Delirium is highly distressing for patients, fami-
lies, and caregivers’ and is associated with numerous
adverse outcomes, including longer hospitalizations, func-
tional decline, and mortality.8?

Given the high burden of disease, timely identification
of delirium in palliative care settings is recommended.1011
Unfortunately, the literature suggests that delirium is mis-
diagnosed and under recognized in palliative care
patients.1>715> This is particularly true in hypoactive delir-
ium, the most commonly occurring psychomotor sub-
type.1617 To aid in the identification of delirium, clinicians
often rely on a combination of clinical judgment, and a
diagnostic reference standard.'® Gold standard diagnostic
criteria for delirium exist (such as the Diagnostic and
Statistical Manual of Mental Disorders (DSM)),%1° but
their clinical application may be time-consuming and
require a substantial level of practitioner expertise. As a
result, these gold standard criteria have been operational-
ized by developing validated delirium reference stand-
ards; tools which are used to diagnose delirium efficiently
and reliably.18

In addition to reference standard criteria, numerous
delirium screening tools have been developed and vali-
dated for delirium detection.?° Screening tools are patient
assessments which, when positive, prompt a comprehen-
sive clinical assessment to confirm a delirium diagnosis.?!
The ideal delirium screening tool should have a high level
of sensitivity, be validated against a diagnostic reference
standard, and be brief and easy to use with minimal
training.10.22

Currently, the use of delirium screening tools in palliative
care is varied and their utility is unclear.%23 A recent survey
of UK and Irish palliative care physicians reported that 59%
do not use a formal screening tool on patients admitted to
inpatient palliative care units.2* There is also variability in
the timing of delirium screening and the training of staff per-
forming screening which may limit delirium detection.?3
Furthermore, many delirium screening tools were not spe-
cifically developed for use in palliative care populations,
who are often highly symptomatic, easily fatigued, and
more likely to require non-verbal or observational assess-
ments.2>26 As a result, studies which validate delirium
screening tools in other care settings may not be generaliz-
able to palliative care settings. Delirium remains under rec-
ognized in the palliative care population and the optimal
method for delirium diagnosis remains unclear.12-15

Previous studies examining delirium in palliative care
settings have identified the need to further understand
delirium screening tools.»27 Thus, this systematic review
aims to (1) identify and evaluate studies which validate
delirium screening tools in palliative care populations and
(2) identify gaps in the literature with respect to delirium
screening tools in the palliative care population.

Methods

This systematic review was conducted using established
systematic review methodology for tests of diagnostic
accuracy.?8 Data were reported according to the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses guidelines (PRISMA).2° The protocol for the sys-
tematic review was prospectively registered with the
international prospective register of systematic reviews
(PROSPERQ).3031 Formal ethical approval was not sought
as no primary data were collected.

Study selection

Inclusion and exclusion criteria

This review included primary quantitative research stud-
ies that assessed the validation of delirium screening tools
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in adult (18+ years old), palliative care eligible popula-
tions (as defined by Lawlor et al.??). Qualitative studies,
conference abstracts, editorials, magazine articles and
studies conducted in pediatric, peri-operative, and critical
care populations were excluded. Studies were included
only if they validated screening tools against a diagnostic
reference standard, which included gold standard diag-
nostic criteria (such as the DSM) and tools which opera-
tionalized gold standard criteria. Studies published in a
language other than English and those examining delirium
in patients with alcohol withdrawal were also excluded.

Electronic databases

The search strategy was developed by an information spe-
cialist (LS) and externally peer-reviewed using Peer Review
of Electronic Search Strategy (PRESS) guidelines. Relevant
references were obtained from Medline, Embase, PsycINFO,
CENTRAL (all via Ovid) and the Cumulative Index of Nursing
and Allied Health Literature — CINAHL (via EBSCO Host). The
search strategy broadly included a combination of various
terms in relation to “palliative care,” “delirium,” and
“screening,” and was modified as appropriate in accord-
ance to each database. An example of the search strategy is
included in Supplemental Figure 1. Pilot screening of a ran-
dom sample of retrieved records was performed to further
refine the search strategy. All databases were searched
from January 1, 1980 to May 3, 2019. An update was per-
formed from May 1, 2019 to May 3, 2020. The start date
was chosen to match the earliest formal addition of delir-
ium diagnostic criteria to the DSM —version Ill in 1980.232 A
gray literature search of PsycNet was also conducted, and
the reference lists of included primary studies were hand
searched for additional relevant studies.

Screening

Eight authors (MS, CW, CLW, MK, JB, RW, SB, PL) indepen-
dently performed primary title and abstract screening in
Covidence,??® with each title/abstract reviewed by two
investigators. Two investigators (MS and CW) performed
independent full text screening. Studies which did not
meet a priori inclusion criteria were excluded. A third
author (CLW) was available to discuss and make a final
decision when there was lack of consensus between the
first and second reviewer at each stage of screening.

Data extraction and risk of bias

Two reviewers (MS and CLW) extracted data from the
included articles using a standardized Excel spreadsheet.
Data extracted included baseline demographic informa-
tion, delirium epidemiological data, and the results of
screening tool validation studies (i.e. sensitivity, specific-
ity). A third reviewer (CW) validated the extracted data.

The risk of bias of each included study was assessed
using the revised Quality Assessment of Diagnostic
Accuracy Studies (QUADAS-2).3* Two reviewers (MS and
CLW) independently rated the risk of bias and results were
validated by a third party (PL). The QUADAS-2 examines
the potential for bias in four domains: (1) patient selec-
tion, (2) conduct and interpretation of index testing
(screening tools), (3) the diagnostic reference standard,
and (4) flow and timing (e.g. exposure of all study patients
to testing and the time interval between index and refer-
ence tests).3* Each domain was assessed individually and
given a rating of yes (at risk of bias), no (not at risk of bias)
or unclear (unable to assess risk of bias due to unreported
data). Afterwards, each study was assigned an overall risk
of bias. A study was determined to be at low risk if no risk
of bias was identified across all four domains. A moderate
risk of bias was assigned to studies with a risk of bias in
one domain. A high risk of bias was assigned to studies
with a risk of bias reported in two or more domains.
Domains reported as unclear due to missing data were
not considered in the overall risk of bias determination
and should be interpreted with caution. The QUADAS-2
also assesses the external validity (applicability) of the
study to the research question across three domains:
patient selection, index testing, and reference standard.
Each of these domains was assessed individually.

Results

Study selection

Database searches identified 5377 articles and together
with an additional 28 articles identified via gray literature
and hand searching, resulted in a total of 5405 articles.
After removal of duplicates, a total of 3749 articles under-
went title and abstract screening. Ninety-five articles met
eligibility criteria and required full text screening. Ultimately,
17 studies met study inclusion criteria (Figure 1).

Study demographics

A summary of the 17 included studies is shown in Table 1.
The included studies originated from 11 different coun-
tries and presented data on a total of 3496 patients, with
individual sample sizes ranging 19-2343. Most studies
(n=11) included data from one type of clinical care set-
ting,35-%> while six studies recruited patients from more
than one type of care setting.*¢->1 The included studies
examined patients from inpatient palliative care units
(PCU) (including inpatient hospice PCU) (n =9), inpatient
general medicine and inpatient oncology units (n = 8), and
outpatient settings (including community hospice, outpa-
tient clinics and emergency departments) (n=5). One
study examined patients in residential long-term care
homes.3¢ The majority of studies (n = 12) included patients
with either mostly or exclusively oncologic diagnoses.
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Figure 1. The number of articles captured and screened using the preferred reporting items for systematic reviews and meta-

analyses?® diagram.

Source: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses:
The PRISMA Statement. PLoS Med 6(7): €1000097. doi:10.1371/journal.pmed100009. For more information, visit www.prisma-statement.org.

Apart from a study conducted in male veterans,* studies
included a mix of male and female participants. Four stud-
ies excluded patients with pre-existing dementia from
their study population.*143:46:50 Of the remaining 13 stud-
ies that included patients with dementia, six did not
report the proportion with dementia in their study
sample.37-404548 The prevalence of dementia, as reported
in seven studies, ranged from 3.8% to 40%.3>36,42,44,47,49,51
The point prevalence of delirium across all study popula-
tions, as diagnosed by the study diagnostic reference
standard, ranged from 19.9% to 68.3%.3°->1

Delirium diagnostic reference standards

Four different delirium diagnostic reference standards were
used to validate the accuracy of delirium screening tools in
the included studies. Most studies (n = 14) used one delir-
ium diagnostic reference standard,36-4042-50 while three

studies used two different sets of diagnostic criteria.3>4151
Gold standard DSM criteria were used across 10 different
studies and reflected contemporaneous use of the edi-
tion.3536:41,42,44-485051 |nitially developed as a screening
tool,>2 the Confusion Assessment Method (CAM), when
used according to strict protocol, is a recognized diagnostic
reference standard. It was used as the diagnostic reference
standard in five of the included studies.374041.49,51
Additionally, the Delirium Rating Scale — Revised 98 (DRS-R-
98) was used as a diagnostic reference standard in two
studies,3?*3 and the Memorial Delirium Assessment Scale
(MDAS) was used in one study.3®

Selected screening tools validated in
palliative care eligible populations

Of 14 delirium screening tools examined across 17 stud-
ies, 12 were assessed in only one study36-3844-4851 and two



Table 1. Patient population characteristics within included studies.

Author (year) Country Validated Reference Sample Patient Care setting Age (SD/IQR/R) Prevalence  Delirium
screening tool standard size population of dementia incidence/
n (%) prevalence n (%)
Andrew et al.’ Canada DRS-R-98 DSM-IV 145 Geriatric General inpatient, Mean: 81.2 (NR) 58 (40%) P: 55 (38%)
medicine outpatient, ED,
community
Barahona et al.*® Spain MDAS-S CAM 67 Oncology PCU, hospice PCU Med: 76 (IQR 69-83) 10 (15%) P: 28 (41.7%)
Breitbart etal.3> USA MDAS DSM-III-R, 33 Oncology, AIDS Inpatient cancer Med: 56.14 (NR) 8 (24.2%) P: 17 (51.5%)
pDSM-IV center
Cacchione3® USA CAC—A,CAC-B, DSM-IV 74 Mixed diagnoses LTC facility Mean: 82 (R 66-95) 25(33.8%) P:29(39.2%)
NEECHAM, VASAC
delaCruzetal3® USA Nu-DESC MDAS 78 Oncology Community hospice Med: 69 (R 49-61) NR P: 34 (44%)
Detroyer et al.*®  Belgium DOSS CAM 48 Mostly oncology PCU Med: 72 (IQR 10.8) NR P: 11 (22.9%)
Grassi et al.5! Italy DRS-I, MDAS-I DSM-III-R, 105 Oncology PCU, inpatient Mean: 67 (SD 13.2) 8 (7.6%) P 66 (62.8%)
CAM oncology
Hamano et al.#®¢  Japan Item 4 of the CCS  DSM-IV 2343 Oncology PCU, general Mean: 69.1 (SD 12.8) NR P: 470 (19.9%)
inpatient, outpatient
Jorgensen et al.3° USA DOSS DRS-R-98 23 Mixed diagnoses Community hospice Mean: 82 (SD 10.3) NR P:9 (39%)
Kang et al.*1 South Korea MDAS-K DSM-1V, 102 Oncology PCU Delirium: Mean 71.8 0 (0%) P:24/102
CAM (SD 9.8), No delirium: (23.5%), | 1 week:
Mean 62.0 (SD 14.2) 13/46 (28.3%)
Klankluang Thailand MDAS-T DSM-5 194 Mostly oncology  PC Consult: general Mean: 63.9 (SD 13.3) 0 (0%) P:99 (51%)
et al.’® inpatient and
outpatient
Lawlor et al.4 Canada MDAS DSM-IV 104 Oncology PCU Delirium: Mean 63.4 4 (3.8%) P: 71 (68.3%),
(SD 10.8), No delirium: Point P: 44 (42%)
Mean 58.9 (SD 13.5)
Neefjes et al.#3 Netherlands DOSS DRS-R-98 187 Oncology Inpatient oncology DOSS +ve: Mean 68 0 (0%) P: 88 (47%)
(SD 11.1), DOSS -ve:
Mean 60 (SD 12.9)
Ryan et al.#* Ireland CAM DSM IV 52 Oncology Hospice PCU Med: 69.19 (R 36-93) 7 (13.5%) P: 17 (32.7%)
Sands et al.# Australia SQiD DSM IV 19 Oncology Inpatient oncology Mean: 53.21 (R30-79) NR P: 5 (26%)
Stillman and USA BCS CAM 31 Mixed diagnoses PCU Mean: 68 (SD 9) NR P: 18 (58.1%)
Rybicki3’
Wilson et al.%® USA bCAM DSM-5 36 Mixed diagnoses PCU, general inpatient Med: 67 (IQR 63-73) 0 (0%) P:10 (27.8%)

NR: not reported; Cl:

cognitive impairment; PCU: palliative care unit; P: prevalence (unless otherwise specified, numbers indicate period prevalence); I: incidence; Med: median; SD: standard deviation;
IQR: inter-quartile range; R: range; DSM: diagnostic and statistical manual of mental disorders; pDSM: proposed DSM; BCS: bedside confusion scale; CCS: communication capacity scale; CAC: clinical
assessment of confusion; bCAM: brief confusion assessment method; CAM: confusion assessment method; DOSS: delirium observation screening scale; DRS-I: Delirium Rating Scale Italian; DRS-R-98:
Delirium Rating Scale — revised 98; MDAS: memorial delirium assessment scale (-I: Italian, -K: Korean, -S: Spanish, -T: Thai); NEECHAM: Neelon and Champagne confusion scale; Nu-DESC: nursing delirium
screening scale; SQiD: single question in delirium; VASAC: visual analog scale for acute confusion.

‘ID 32 220/

L89
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Figure 2. Sensitivity and specificity of delirium screening tools.

Values represent sensitivity and specificity of each test at optimal cut-off as reported by the authors in included studies (cut-offs reported in
Table 2). BCS: bedside confusion scale; CCS: communication capacity scale; CAC: clinical assessment of confusion; bCAM: brief confusion assess-
ment method; CAM: confusion assessment method; DOSS: delirium observation screening scale; DRS-I: Delirium Rating Scale Italian; DRS-R-98:
Delirium Rating Scale — revised 98; MDAS: memorial delirium assessment scale (*includes MDAS-Italian, Spanish, Thai, and Korean); NEECHAM:
Neelon and Champagne confusion scale; Nu-DESC: nursing delirium screening scale; SQiD: single question in delirium; VASAC: visual analog scale

for acute confusion.

were assessed in more than one study.3>39-4349-51 A
description of each delirium screening tool is outlined in
Supplemental Table 1. The results of each validation study
are presented in Figure 2 and Table 2.

Bedside Confusion Scale (BCS). Stillman et al. created and
validated the BCS in 31 patients admitted to inpatient an
inpatient palliative care unit.3” Two distinct cut-offs (the
score on the tool above which the patient was considered
to screen positive) were used. A score of =1 (typically
considered a “borderline” score) had a sensitivity of 100%
(95% confidence interval (Cl) 81%—100%) and a specificity
of 54% (95% Cl 25%—81%). A cut-off point of =2 was
reported with a sensitivity of 100% (95% Cl 81%—100%)
and specificity of 85% (95% Cl 55%—98%).

Communication Capacity Scale (CCS) — Item 4. Hamano
et al. examined item-4 of the CCS as a single item screen
for delirium.*® Their study included 2343 patients with an
active diagnosis of extensive or metastatic cancer (includ-
ing hematological neoplasms) who were receiving pallia-
tive care across inpatient and outpatient settings
(including PCUs, general medicine inpatient admissions,
and home palliative care). This study used two cut-off
points, resulting in a sensitivity and specificity of 93.2%
(95% Cl 90.6%—-95.1%) and 70.5% (95% Cl 69.9%—71.0%),
respectively for a score of =1; and a sensitivity and speci-
ficity of 76.7% (95% Cl 73.4%—-79.7%) and 89.3% (95% ClI
88.5%—-90.0%), respectively, for a score of =2.

Clinical assessment of confusion —A (CAC—A). The CAC-A
was one of four tools validated in the study by Cacchione

et al.3¢ This study included 74 patients from a residential
long-term care home with a mix of diagnoses, including
patients with diagnoses of underlying dementia (33.8%,
n=25) and delirium (39.2%, n=29). The sensitivity and
specificity of the CAC-A were reported as 93.1% and 37%
(no CI reported) respectively. The cut-off score used for
the screening test was not reported.

Clinical assessment of confusion — B (CAC — B). Cacchione
et al. also assessed the CAC-B as a delirium screening tool,
using the same population, and diagnostic reference
standard as for CAC-A.3¢ The sensitivity and specificity of
the CAC-B was reported as 89.7% and 76.1%, respectively.
Neither Cls nor cut-off scores were reported.

Confusion assessment method (CAM). One study by Ryan
et al. validated the CAM using 52 oncology patients admit-
ted to a palliative care unit.** The CAM is an operational-
ized algorithm which requires a positive result in multiple
categories in order to achieve a positive screen for delir-
ium (see Supplemental Table 1). However, unlike other
screening tools, the CAM does not rely of a specific score;
the outcome of the tool is binary (either a positive or neg-
ative screen). The sensitivity and specificity of the CAM
were reported as 88% (95% Cl 62%—98%) and 100% (95%
Cl 88%—100%), respectively.

Brief CAM (bCAM). Wilson et al. validated the bCAM,*¢ a
modified version of the CAM for the intensive care unit
(CAM-ICU).53 The study population consisted of 36 patients
admitted to PCU or general medical inpatient settings, who
were followed by palliative care teams. Similar to the CAM,



Table 2. Results of screening tool validation with optimal cut-off scores.

Reference Screening tool(s) Screening tool Diagnostic reference Diagnostic Sensitivity (95% Cl) Specificity (95% Cl)
validated optimal cut-off standard score

Andrew et al.#’ DRS-R-98 =17.75 DSM-IV B 56% (-) 82% (-)

Barahona et al.*° MDAS-S =7 CAM B 92.9% (-) 71.8% (-)

Breitbart et al.3® MDAS =13 DSM-III-R, pDSM-IV B 70.6% (-) 93.8% (-)

Cacchione3® CAC-A, CAC-B, CAC - A: NR, CAC DSM-IV B CAC—-A:93.1% (-), CAC—B: CAC-A:37% (-), CAC—-B: 76.1%

NEECHAM, VASAC —B: NR, NEECHAM: 89.7% (-) NEECHAM: 89.7% (-), (=) NEECHAM: 69.6% (-), VASAC:

NR, VASAC: NR VASAC: 96.6% (-) 80.5% (-)

de la Cruz et al .38 Nu-DESC NR MDAS =7 Nurse: 63% (-), caregiver (eve): Nurse: 67% (-), caregiver (eve):

35% (-), caregiver (night): 21% (-)  80% (-), Caregiver (night): 85% (-)

Detroyer et al.4° DOSS =3 CAM B 81.8% (52-95) 96.1% (90-98)

Grassi et al.>! DRS-I, MDAS-| DRS-I: 10, 12, DSM-III-R, CAM B, B DRS-110: 95% (-), 12: 81% (-), DRS-110: 61% (-), 12: 76% (-),
MDAS-I: 13 MDAS-I: 68% (-) MDAS-I: 94% (-)

Hamano et al.*® Item 4 of the CCS =1, =2 DSM-IV B =1:93.2% (90.6-95.1), =2:76.7% =1:70.5% (69.9-71.0), =2: 89.3%

(73.4-79.7) (88.5-90.0)

Jorgensenetal3®  DOSS >3 DRS-R-98 =18 97% (81-100) 89% (75-96)

Kang et al.41 MDAS-K >9 CAM, DSM-IV B, B 95.8% (-) 92.1% (-)

Klankluang et al.>®  MDAS-T >9 DSM-5 B 92% (85-96) 90% (82-94)

Lawlor et al.42 MDAS 7 DSM-IV B 97% (-) 95% (-)

Neefjes et al.3 DOSS =3 DRS-R-98 =17.75 >99.9% (95.8-100) 99.6.% (95.5-100)

Ryan et al.* CAM B DSM-IV B 88% (62-98) 100 (88-100)

Sands et al.%s sQib B DSM-IV B 80% (28.4-99.5) 71% (41.9-91.6)

Stillman and BCS >1,>2 CAM B =1:100% (81-100), =2: 100% =1:54% (25-81), =2: 85%

Rybicki3” (81-100) (55-98)

Wilson et al.% bCAM B DSM-5 B 80% (40-96) 87% (67-96)

NR: not reported; Cl: confidence interval; DSM: diagnostic and statistical manual of mental disorders; pDSM: proposed DSM; B: binary (refers to tools/reference standards where the result is either
delirium or no delirium); BCS: bedside confusion scale; CCS: communication capacity scale; CAC: clinical assessment of confusion; bCAM: brief confusion assessment method; CAM: confusion assessment
method; DOSS: delirium observation screening scale; DRS-I: DRS Italian; DRS-R-98: Delirium Rating Scale — revised 98; MDAS: memorial delirium assessment scale (-I: Italian, -K: Korean, -S: Spanish, -T:
Thai); NEECHAM: Neelon and Champagne confusion scale; Nu-DESC: nursing delirium screening scale; SQiD: single question in delirium; VASAC: visual analog scale for acute confusion.

‘ID 32 220/
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the outcome for this tool was binary. The sensitivity and
specificity of the bCAM was found to be 80% (95% Cl 40%—
96%) and 87% (95% Cl 67%—96%), respectively.

Delirium Observation Screening Scale (DOSS). Three of
the included studies validated the DOSS, using a pre-spec-
ified cut-off score = 3.394043 Two of the three studies
included mainly oncology patients,*%*3 while one study
was conducted in patients with a mix of diagnoses includ-
ing oncology, dementia, and neurologic diseases.3® Three
distinct care settings were used and included patients
admitted to PCU,* inpatient oncology,*® and those fol-
lowed through community hospice programs.3®

Detroyer et al., reported the sensitivity and specificity
of the DOSS as 81.8% (95% Cl 52%—95%) and 96.1% (95%
Cl 90%—98%), respectively.*° Jorgensen et al. reported the
sensitivity and specificity of the DOSS as 97% (95%Cl
81%—100%) and 89% (95% Cl 75%—96%), respectively.3?
Finally, Neefjes et al. reported a sensitivity >99.9% (95%
Cl 95.8%-100%) and a specificity of 99.6% (95%Cl
95.5%—100).43

Delirium Rating Scale (DRS). One study validated the DRS
Italian version as a delirium screening tool.>! In this study,
105 palliative care and oncology inpatients were recruited.
Two cut-offs were used in validation. A cut-off of 10
showed a sensitivity and specificity of 95% and 61%,
respectively (no Cls), whereas as cut-off of 12 revealed a
sensitivity of 81% and specificity of 76%.

Delirium Rating Scale — Revised 98 (DRS-R-98). One study
validated the DRS-R-98 as a delirium screening tool.” In
this study, 145 geriatric medicine inpatients and outpa-
tients were recruited. Using a cut-off score of =17.75, the
sensitivity of the DRS-R-98 was 56.0% and the specificity
was 82.0% (no Cls reported).

Memorial Delirium Assessment Scale (MDAS). Six studies
validated the MDAS: two validated the original English
version,3542 while Italian, Spanish, Korean, and Thai ver-
sions were validated in the remaining four studies.4149-51
All studies included predominantly oncology patients and
were conducted in mostly inpatient care settings, includ-
ing PCUs,414249,51 gnd inpatient oncology settings.3>5! One
study included general inpatients and outpatients that
were receiving palliative care consultative services.>0
Breitbart et al., examined the MDAS in 33 patients
admitted to an oncology inpatient service.3> An optimal
cut-off of =13 on the MDAS gave a sensitivity of 70.6%
and specificity of 93.8% (no Cls reported). Lawlor et al.,*?
examined the MDAS in 104 patients admitted to a PCU.
Fifty-six sets of patient data (those with complete as
opposed to partly pro-rated MDAS data) were used in the
factor analyses, which revealed a sensitivity of 97% and
specificity of 95%, using an optimal cut-off score of 7 (no

Cls reported). Grassi et al., examined the MDAS-Italian in
105 inpatient PCU and oncology patients as described
with respect to the DRS.>! Using a cut-off score of 13, the
sensitivity and specificity of the MDAS Italian was 68%
and 94%, respectively (no Cls reported). Klankluang et al.,
examined the MDAS-Thai in 194 patients and reported an
optimal cut-off score of >9 with a sensitivity of 92% (95%
Cl 85-96%) and specificity of 90% (95% Cl 82%—94%).50
Barahona et al., employed the MDAS-Spanish in 67 oncol-
ogy patients.*® An optimal cut-off score of =7 gave a sen-
sitivity of 92.9% and specificity of 71.8% (no Cls reported).
Finally, Kang et al. examined the MDAS-Korean in 102
oncology patients.*! An optimal cut-off score of >9 pro-
vided a sensitivity of 95.8% and specificity of 92.1% (no
Cls reported).

Neelon and Champagne (NEECHAM) Confusion Scale. Cac-
chione et al. used the same patient cohort and diagnostic
reference standard as previously described in relation to
the CAC-A, CAC-B.3% No cut off was reported for the sensi-
tivity of 89.7% and specificity of 69.6% (no Cls reported).

Nursing Delirium Screening Scale (Nu-DESC). One study
validated the Nu-DESC as a delirium screening tool when
used by nurses and caregivers (untrained family and
friends) at different times of the day.3® This study was a
secondary analysis of a larger randomized control trial of
community hospice patients® and included 78 patients
who had undergone symptom assessment 3-7 days
before death.3® No cut-off for the Nu-DESC was reported.
The authors identified a sensitivity of 63% and specificity
of 67% when the Nu-DESC was used by a nurse. However,
when the Nu-DESC was used by caregivers, sensitivities
ranged from of 21%—35% and specificities ranged from
80% to 85%, based on time of day.

Single question in delirium (SQiD). The SQiD was assessed
in one study of oncology inpatients.* In this pilot study,
sensitivity of the SQID as a delirium screening tool was
calculated as 80% (95% Cl 28.4%—99.5%) and specificity as
71% (95% Cl 41.9%—91.6%). The SQiD uses a binary out-
come of “yes” (positive screen) or “no” (negative screen).

Visual analog scale for acute confusion (VASAC). Cac-
chione et al. used the same patient cohort and diagnostic
reference standard as previously described in relation to
the CAC-A and CAC-B.3% The study reported a sensitivity of
96.6% and a specificity of 80.5% for the VASAC (neither
Cls nor cut-off points were reported).

Quality assessment, risk of bias and
applicability

Quality and applicability assessments for the included stud-
ies are outlined in Figure 3. Ultimately, three studies were



Study Demographics Risk of Bias Concerns of Applicability
. Overall Risk .
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Andrew (2009)* DRS-R-98 DSM-IV ® ° [ ® HIGH ® © ©
Barahona (2018)% MDAS-S CAM ° ® © © MODERATE © © ©
Breitbart (1997)% MDAS %%hghflnlg . © © © UNCLEAR © © ©
Cacchione (2002)* ﬁ&ccﬁiﬁ%igfé DSM-1V ® . ® . HIGH ® ® ©
de la Cruz (2015)38 Nu-DESC MDAS ® U . ° MODERATE ® © ©
Detroyer (2014)* DOSS CAM © © © ® MODERATE © © ©
Grassi (2001)3! DRS-1, MDAS-I DSE’I:I\I/}'R’ ® . ° ° MODERATE © © ©
Hamano (2015)% Item 4 of the CCS DSM-1V ® ® ® ® HIGH © © ©
Jorgensen (2017)% DOSS DRS-R-98 ® . ® ® HIGH © © ®
Kang (2019)* MDAS-K DSM-1V, CAM © © © © LOW ® © ©
Klankluang (2020)3° MDAS-T DSM-5 ® © © © MODERATE ® © ©
Lawlor (2000)* MDAS DSM-IV © ® ® ® HIGH © © ©
Neefjes (2019)4 DOSS DRS-R-98 ® © ® ® HIGH ® © ©
Ryan (2009)* CAM DSM IV © © © © LOW © © ©
Sands (2010)* SQiD DSM IV © © © © LOW © © ©
Stillman (2000)%” BCS CAM © ® ® © HIGH © © ©
Wilson (2019)4¢ bCAM DSM-5 ® © © © MODERATE ® © ©
© = no risk of bias/no concern of applicability, @ = risk of bias/concern of applicability, ® =unclear/data not reported
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Figure 3. Risk of bias according to the revised quality assessment of diagnostic accuracy studies (QUADAS-2).

BCS: bedside confusion scale; CCS: communication capacity scale; CAC: clinical assessment of confusion; bCAM: brief confusion assessment method; CAM: confusion assessment method; DOSS: delirium

observation screening scale; DRS: Delirium Rating Scale; DRS-R-98: Delirium Rating Scale — revised 98; DSM: diagnostic and statistical manual of mental disorders; pDSM: proposed DSM; MDAS: memorial
delirium assessment scale (-I: Italian, -K: Korean, -S: Spanish, -T: Thai); NEECHAM: Neelon and Champagne confusion scale; Nu-DESC: nursing delirium screening scale; DOSS: delirium observation screen-
ing scale; SQID: single question in delirium; VASAC: visual analog scale for acute confusion.
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found to have a low risk of bias.*444> The remaining studies
had moderate (n=6) or high (n=7) risk of bias. One study
had an unclear risk of bias.3> Seven studies had at least one
domain reported as unclear, where there was insufficient
information to determine risk of bias.3536:3839,474951 |n these
studies, the most common unreported data was study
exclusion criteria (n = 7)35363839,47-43 and the relative blind-
ing of study investigators when using screening tools and
reference criteria (n=4).383%4748 The timing between
administration of the index test and the reference standard
was not reported in four studies.36384751

Concerns about study population applicability were
identified in seven studies. Of the seven, four studies
excluded patients with dementia,*14346.50 one was focused
on patients admitted to residential long term care
homes,3® one was focused on geriatric inpatients*’ and
one excluded patients with a high MDAS score prior to
study initiation.38 While it was felt that all of these patient
populations were eligible to receive palliative care, and
thus appropriate for inclusion in this review, the generaliz-
ability of these results may not be appropriate for the
entirety of the palliative care population. Reference
standard applicability was a concern in one study, which
used the DRS-R-98 for delirium diagnosis.3? In this study,
the required diagnostic score was higher than previously
outlined by the literature, affecting the applicability of
using this reference standard to the wider palliative care
population.

Discussion

This systematic review includes 17 papers examining 14
different screening tools across a variety of different pal-
liative care settings. It illustrates a wide variety of screen-
ing practices, with only two screening tools (the MDAS
and DOSS) examined in multiple studies.3539-4349-51
Unfortunately, heterogeneity in care settings, screening
practices and diagnostic reference standards limited
both generalizability between studies and further meta-
analyses. Due to issues with both study quality and het-
erogeneity, it is difficult to make a recommendation on
the relative utility of screening tools in the palliative care
population as a whole. This contrasts with the findings of
previous studies examining delirium screening tools in
hospitalized patients, where there is often sufficient evi-
dence to support the use of a particular screening tool in
specific care settings (such as critical care units or emer-
gency departments).20,55.56

An assessment of risk of bias revealed substantial flaws
in most studies, with only three studies reported to have
a low risk of bias. The domain at highest risk of bias
appeared to be patient selection. Within this domain, six
studies used non-random sampling to generate their
study population,36:39.43,4647,51 while three employed inap-
propriate exclusion criteria.384850 When considering the

risk of bias in the index test (screening tool) domain, six
studies did not specify the delirium screening tool cut-off
prior to study initiation, but rather relied on post-hoc
analyses to determine optimal cut-offs.3537.41,4249,50 Of
these studies, four developed a new tool or translated an
existing tool into a new language.3>374130 |n these
instances, we felt that post-hoc analyses of data was
appropriate to determine optimal cut-offs. A lack of
appropriate blinding of the study investigators was the
most common source of bias in the reference standard
domain (n = 4).36373942 Finally, with respect to flow and
timing, inconsistent administration of the index test or
reference standard to all patients was the largest source
of bias (n = 6).394042,43,47,48

Strengths and limitations of the study

This systematic review was designed with the input of
an information specialist and the search strategy was
peer reviewed. In previous systematic reviews of delir-
ium screening tools, the acceptable diagnostic refer-
ence standards employed to validate a screening tool
were limited solely to gold standard diagnostic criteria
for delirium, either the International Classification of
Diseases (ICD)? or DSM.20.55,56 |n this systematic review,
we included studies that not only used gold standard
criteria as a diagnostic reference standard but also stud-
ies that operationalized these criteria into a validated
diagnostic tool (such as the CAM, DRS-R-98, and
MDAS).37-4143,49,51  Additionally, this review included
patients who were followed by palliative care, as well as
those with palliative care eligible diagnoses (such as
organ failure and dementia, as defined by Lawlor et al.??)
who were not specifically followed by palliative care.
Given these inclusion criteria, a wider breadth of stud-
ies and larger number of participants were included,
however, this likely contributed to increased heteroge-
neity in patient population, research methodology, and
delirium detection tools.

This systematic review includes a wide range of delir-
ium screening tools and diagnostic reference standards.
Importantly, regardless of which screening tool or diag-
nostic reference standard was employed, variability in ref-
erence rater methods (timing and frequency of
assessments, training of raters, etc.) both between raters
of the same study and between different studies remains
a concern. As previously outlined by Neufeld et al, stand-
ardization of reference rater methods is crucial to improv-
ing the methodological rigor in studies which focus on
delirium screening or diagnosis.!®

One important aspect of variability in reference rater
methods that can impact the utility of a screening tool is
the training of raters. When examining the CAM as a delir-
ium screening tool, Ryan et al. also included the results of
a pilot population of oncology patients in the PCU in which
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the same screening tool and diagnostic reference stand-
ard were used. This revealed that sensitivity and specific-
ity of the CAM as a screening tool improved significantly
with enhanced training.** The importance of training
when using the CAM has also been shown in studies out-
side the palliative care setting, both when using the CAM
as a screening tool and a diagnostic reference stand-
ard.2052 The concept of enhanced training is also sup-
ported by the study examining the Nu-DESC as a delirium
screening tool. In this included study, de la Cruz et al.,
determined that the Nu-DESC had decreased sensitivity
and specificity when employed by informal caregivers
compared to trained nursing staff and suggest that
enhanced training may improve validity.38

Finally, the impact of comorbid dementia with respect
to delirium identification remains an important considera-
tion. In examining the DRS-R-98 as a delirium screening
tool, Andrew et al. concluded that this tool performs well
in the palliative care population, but the presence of
dementia reduced its accuracy.*” While the importance of
dementia with respect to delirium identification is becom-
ing a priority,»2° few included studies in this review report
dementia status and assess its impact in their data analy-
ses. Future research should be targeted to determine the
impact of dementia and other forms of cognitive impair-
ment on the performance of delirium screening tools in
the palliative care setting.

What this study adds

This is the first systematic review to examine delirium
screening tools exclusively in the palliative care popula-
tion. It includes a quality assessment which reveals the
propensity to bias in delirium screening studies and iden-
tifies strategies to improve reference rater consistency
and data reporting in future studies. This study also iden-
tifies a lack of reproduced and comparative studies in the
palliative care setting, with only two screening tools stud-
ied in more than one study.

This systematic review also illustrates that the palliative
care population is not uniform or limited to one care set-
ting. While most included patients had an underlying onco-
logic diagnosis, patients with other life-limiting diagnoses
such as organ failure and dementia were also included.
Additionally, the studies included in this review involved
patients from a variety of care settings, which ranged from
tertiary care hospitals and PCUs (where patients are more
likely to have a shorter prognosis) to outpatient and pallia-
tive care consultative services (where patients likely have a
better functional status and a longer prognosis). Thus, it is
improbable that a single delirium screening tool is likely to
apply in a one fits all manner; instead, screening practices
may need to be further tailored to fit the specific patient
population, their palliative care needs, and the specific pal-
liative care setting. For example, patients who have better

functional status may be able to engage in cognitive testing
and tools which require participation (such as the CAM or
MDAS), whereas those who are in the final days to weeks of
their life may be better suited to the use of tools relying
exclusively on non-verbal assessments or the observations
of the rater (such as the Nu-DESC or DOSS). The variable
risk of bias across included studies further complicates the
determination of utility for these tools. For example, while
the DOSS and MDAS are reported to be sensitive and spe-
cific for delirium detection in mostly oncology patients
across several care settings and may seem like high quality
tools (Table 2); only one of nine studies validating these
tools had a low risk of bias (the others were determined to
have moderate n =4, high n =3, and unknown n =1 risk of
bias) (Figure 3). Thus, it is difficult to recommend one spe-
cific tool as the target of future research or clinical applica-
tion. Rather, this review illustrates the need for more
rigorous, unbiased studies focused on delirium detection
for all tools in the future.

Finally, while some studies have reported that delirium
screening can be feasible for staff57-3° and potentially worth-
while,®° none of the studies included in this review examined
the value of screening in terms of clinical outcomes or the
burden of screening on staff, patients or families. This reca-
pitulates the experience of Hosie et al., in which a systematic
review of studies examining the incidence and prevalence of
delirium in palliative care found that none of the included
studies reported on the burden of delirium screening.5!
Admittedly, this review was not specifically or primarily
designed to examine the beneficial and burdensome out-
comes associated with screening for delirium in the palliative
population. Nonetheless, this would appear to be a gap in
the literature that needs to be addressed.

Conclusions

This systematic review includes 17 studies assessing 14
screening tools for delirium in palliative care populations.
While the MDAS and DOSS were examined in multiple stud-
ies, heterogeneity in screening practices, care settings and
reference standards limited meta-analyses and study gen-
eralizability. The risk of bias assessment highlights the need
for consistency in reference rater methods and data report-
ing. Importantly, no studies described the burdensome or
positive outcomes of screening on patient care, an area
which should be prioritized in future studies. Ultimately,
this review illustrates the complexity in screening for delir-
ium in palliative care settings. Future research should be
directed at comparatively evaluating, validating and/or
developing delirium screening tools that specifically suit a
particular palliative care population and setting.
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