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BACKGROUND/OBJECTIVES: Delirium manifests clini-
cally in varying ways across settings. More than 40 instru-
ments currently exist for characterizing the different
manifestations of delirium. We evaluated all delirium identi-
fication instruments according to their psychometric proper-
ties and frequency of citation in published research.
DESIGN: We conducted the systematic review by searching
Cumulative Index to Nursing and Allied Health Literature
(CINAHL), Cochrane Library, Excerpta Medica Database
(Embase), PsycINFO, PubMed, and Web of Science from
January 1, 1974, to January 31, 2020, with the keywords
“delirium” and “instruments,” along with their known syn-
onyms. We selected only systematic reviews, meta-analyses,
or narrative literature reviews including multiple delirium
identification instruments.
MEASUREMENTS: Two reviewers assessed the eligibility
of articles and extracted data on all potential delirium iden-
tification instruments. Using the original publication on
each instrument, the psychometric properties were exam-
ined using the Consensus-based Standards for the Selec-
tion of Health Measurement Instruments (COSMIN)
framework.

RESULTS: Of 2,542 articles identified, 75 met eligibility
criteria, yielding 30 different delirium identification instru-
ments. A count of citations was determined using Scopus
for the original publication for each instrument. Each
instrument underwent methodological quality review of
psychometric properties using COSMIN definitions. An
expert panel categorized key domains for delirium identifi-
cation based on criteria from the Diagnostic and Statistical
Manual of Mental Disorders (DSM)-III through DSM-5.
Four instruments were notable for having at least two of
three of the following: citation count of 200 or more, strong
validation methodology in their original publication, and
fulfillment of DSM-5 criteria. These were, alphabetically,
Confusion Assessment Method, Delirium Observation
Screening Scale, Delirium Rating Scale-Revised-98, and
Memorial Delirium Assessment Scale.
CONCLUSION: Four commonly used and well-validated
instruments can be recommended for clinical and research
use. An important area for future investigation is to harmo-
nize these measures to compare and combine studies on
delirium. J Am Geriatr Soc 00:1-9, 2020.

Keywords: delirium; measurement; systematic review;
psychometrics

INTRODUCTION

Delirium is a major public health problem, impacting
an estimated 2.6 million older Americans annually

and accounting for more than $164 billion in healthcare
expenditures.1 Delirium disproportionately affects people
aged 65 and older and is associated with prolonged hospi-
talization, cognitive decline, and heightened risks for
dementia and death.2,3 Clinically, many cases of delirium
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go unrecognized,4 representing missed opportunities for its
prevention.5 A study revealed that in 61% of hospitalized
patients with confirmed delirium by a palliative care expert,
the diagnosis was missed by the primary referring team.6 At
least in part, the lack of a unified, accepted diagnostic
approach adds to the challenges of recognition.7

The growing awareness of the seriousness of delirium,
coupled with the fact that it remains a purely clinical diagno-
sis, without a laboratory test, has resulted in many tools for
its detection. Currently, there are more than 40 delirium
instruments for different purposes (e.g., screening, diagnosis,
and severity), targeting different clinical settings (e.g., intensive
care unit [ICU], emergency department, medical wards) and
intended for different users (e.g., psychiatrists, geriatricians,
nurses). These instruments describe varying domains of delir-
ium. This overabundance of instruments makes direct com-
parisons or interpretation of results across studies challenging.

Our overall goal was to examine instruments used for
identification of delirium, defined as those used for screen-
ing or diagnosis. We aimed to conduct a comprehensive
systematic review to identify the most commonly used and
originally well-validated instruments for the identification
of delirium.

METHODS

Our approach involved five steps. First, we performed a
comprehensive search of the literature for reviews of delir-
ium identification instruments from January 1, 1974,
through January 31, 2020. Second, we enumerated the cita-
tions of the original publication of each instrument. Third,
we evaluated the psychometric characteristics of each
instrument and rated the methodological quality of the orig-
inal publication of the instrument, using the Consensus-
based Standards for the Selection of Health Measurement
Instruments (COSMIN) framework.8-10 Fourth, we used an
expert panel to identify the domains of delirium critical to
identification based on Diagnostic and Statistical Manual of
Mental Disorders (DSM) criteria. Finally, the expert panel
used a combination of the count of citations, the COSMIN
methodological rating, and fulfillment of DSM criteria to
determine the delirium identification instruments to
recommend.

Our approach to conducting and reporting of this sys-
tematic review followed the Preferred Reporting Items for
Systematic reviews and Meta-Analyses (PRISMA) guidelines
and Institute of Medicine (IOM) Standards for Systematic
Reviews (Supplementary Table S1).11,12 For the systematic
review, our goal was to discover as many delirium identifica-
tion instruments as possible. Because the goal of the study
was to identify the most frequently cited instruments, we
chose the accepted approach of a review of reviews as the
most effective and efficient way to achieve this goal.13,14 Our
search began in 1974, the year the DSM-III first codified
delirium,15 and was inclusive through January 31, 2020.

Data Sources and Searches

We identified articles through searches of six different data-
bases: Cumulative Index to Nursing and Allied Health Lit-
erature (CINAHL), Cochrane Library, Excerpta Medica
Database (Embase), PsycINFO, PubMed, and Web of

Science. The search terms included the keywords “delirium”

and “instruments,” along with their known synonyms
(Supplement A). We limited articles to review articles (sys-
tematic review, meta-analysis, or narrative review) with
delirium as the main outcome. We required articles to
include a minimum of two instruments. For any systematic
review of a single instrument, we ensured the instrument
was included in another selected article before exclusion.
The exclusion criteria included studies exclusively examin-
ing alcohol-related delirium (delirium tremens), studies
exclusively in pediatric populations, and other article types
(i.e., case reports, commentaries, letters, editorials, confer-
ence abstracts), or studies where no full-text article was
available. Because of the volume of citations to review by
primary English-language investigators, we restricted our sea-
rch to English-language articles only. Prior studies indicated
that this approach does not substantially bias systematic
reviews.16 Figure 1 shows the flow diagram for the selection
of articles. The articles underwent first-pass screening based
on the title and abstract; then second-pass screening was
conducted using the full-text article.

Title and Abstract Initial Screening

Before screening, duplicates and non–English-language arti-
cles were removed by Endnote X9 software and manual
cross-check. The first-pass screening of title and abstract was
completed by two independent reviewers (B.H. and M.D.) to
exclude articles that did not meet eligibility criteria. Each
reviewer independently reviewed the abstracts and used
RAYYAN QCRI17 software to record results, completely
blinded to the other’s ratings. Articles without an abstract
were included in the full-text review. If the article was rated
as eligible by either of the two reviewers, the article was
included for full-text review. Excluded articles were assigned
a single reason for exclusion: studies restricted to pediatric
populations, studies using only animal models, studies in
which delirium was not the outcome, not a review, or did
not evaluate at least two instruments (Figure 1).

Full-Text Review

After the first-pass review, two independent reviewers (B.H.
and P.T.) established final eligibility through full-text
review. If the article was rated as eligible by either of the
two reviewers, the article was included for data extraction.
Each rater logged their results in a Google Form in a
blinded fashion. Excluded articles were given a single rea-
son for exclusion with the same options previously
described. Because the goal of this step was to identify com-
prehensively all potential delirium identification instru-
ments, we did not conduct an appraisal of the quality of
these reviews. We used the systematic reviews, combined
with hand searches of references and consultations with
experts, to assure comprehensive identification. Once we
had found all the instruments, the next step was to appraise
the quality of the original studies of those instruments. For
eligible articles, information extracted included citation,
article type (systematic review, meta-analysis, narrative
review), databases and dates searched, search terms, and
number of studies and instruments included in the review.
Finally, to minimize biased selection based on requiring
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reporting in an electronic database, and as recommended
by the IOM standards for systematic reviews,12 reviewers
searched the reference lists of any included articles to iden-
tify other articles to include. We augmented our electronic
search with hand reviews and with queries to our experts.

Our goal at this point was to identify all potential
instruments used to identify delirium. A full list of the
instruments discovered from the eligible articles was pres-
ented to our expert panel. We excluded those not specific to
delirium (i.e., cognitive screens, sedation instruments,
dementia instruments). With the expert panel, we identified
several instruments specific to delirium not found in the sys-
tematic review to bolster our final list of eligible instru-
ments. At this stage, the experts advised excluding
instruments designed solely for use in the ICU because these
patients are often nonverbal, resulting in the need for
unique assessments that might not be comparable with
other instruments or generalizable to other settings. In addi-
tion, a systematic review of delirium identification instru-
ments for the ICU was published in 2018.18 Because this

was a study of delirium identification instruments, we chose
to additionally exclude instruments measuring only severity
and subtypes (hypoactive or hyperactive).

Citation Count

We obtained the original publication for each of the eligible
delirium identification instruments. The count of citations
of the original publication was determined from Scopus for
the date range January 1,1974, to January 31, 2020.

COSMIN-Guided Methodological Rating

Our goal for the second-stage review was to evaluate the
psychometric characteristics of the instrument and the
methodological quality of the original publication for each
selected delirium instrument. We chose the single earliest
publication for each instrument. We made an exception for
the Delirium Rating Scale (DRS) and used the later study
because the instrument had been revised (Delirium Rating

Figure 1. Systematic review flow diagram. Identification of articles occurred through six different online databases. Screening, eligi-
bility, and inclusion were each determined by two independent raters. See text for details.
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Scale-Revised-98 [DRS-R-98]). We rated the Confusion
Assessment Method (CAM) long form and short form sepa-
rately. A single publication per instrument was used to min-
imize bias because older instruments might have multiple
validation studies. Our quality rating was based on an
approach we published previously (Supplement C).19 Our
approach used the COSMIN standards of measurement
properties.8-10 The COSMIN rating was utilized to evaluate
the psychometric properties of the instrument as reported in
its original study. Each article was reviewed independently
in a blinded fashion by at least two of three reviewers
(B.H., K.E., and J.Y.) and rated according to the COSMIN
framework. The assessment items include ratings of publi-
shed descriptions of effect indicators, internal consistency,
content validity, interrater reliability, construct/convergent
validity, and criterion validity (full definitions and scoring
are in Supplement C). Estimates and sample sizes for these
different types of reliability and validity were recorded.
The few small differences between the two independent
COSMIN ratings of each article were adjudicated by a third
rater (R.N.J.).

The ratings on each of the COSMIN criteria were
summed and reported as a 0 to 6 score (Supplement C),
using an adaptation of the COSMIN scoring procedure
published previously.19,20 For reporting on each of these
categories the instruments were given one point; failure to
report on these categories resulted in no points. If a cate-
gory was reported, but used sample sizes fewer than
50, only a half point was assigned.

Expert Panel Review of Instruments

We assembled an interdisciplinary expert panel to determine the
key domains for identification of delirium and ascertained their
alignment with DSM criteria. Experts from geriatric medicine
(S.K.I., T.T.H., and one anonymous), geriatric psychiatry (E.D.
M.), cognitive neurology (T.G.F.), gerontological nursing (P.T.),
and social work (E.M.S.) were included in the panel. Face-to-
face meetings were held twice in consensus sessions following a
modified Delphi approach21,22 to adjudicate the criteria, with
independent, blinded ranking assignments between meetings.
We reviewed criteria enumerated in DSM-III, DSM-III-R,
DSM-IV, DSM-IV-TR, and DSM-5.15,23-26 Each individual
criterion was first assigned to domain(s) identified previ-
ously.19,27 Then the expert panel rated whether each domain
was essential for delirium identification; consensus was con-
sidered achieved with agreement by six of seven (86%). The
expert panel determined whether each of the 30 delirium
identification instruments fulfilled DSM-5 criteria.

Subsequently, the expert panel determined the criteria
for selecting the instruments to recommend. After consen-
sus, the following criteria were selected: citation count of
200 or higher, COSMIN score 4 and above, and meeting
full DSM-5 criteria. To be recommended, an instrument
should meet at least two of these three criteria.

RESULTS

Results of the systematic review are shown in Figure 1. The
literature review yielded 2,542 articles that were narrowed
based on our exclusion criteria to 160 articles for full-text
review. From full-text review, 75 articles (47%) met our

inclusion criteria (Supplement B). We identified 89 total
instruments. The expert panel determined 49 were specific
to delirium; we excluded 19 for the following reasons: mea-
suring severity only (n = 8); intended for ICU patients
(n = 5); measuring only delirium subtypes (hypoactive or
hyperactive) (n = 2); measuring only risk for developing
delirium (n = 1); including only attention tests (n = 1); pub-
lished before 1974 (n = 1); and case report only (n = 1)
(Supplement E). Thus our study included 30 delirium-
specific identification instruments developed for use in non-
ICU settings (Supplement D). Of these 30 instruments,
allowing for multiple categories, usage was 87% for screen-
ing, 27% for diagnosis, and 10% for severity. The most
common study populations examined included medical
and/or surgical wards (47%), geriatric wards (20%), emer-
gency departments (10%), and long-term care facilities
(10%). The reference standard used for each study included
DSM (40%), CAM (20%), expert clinical judgment only
(13%), and not described or not used (27%).

Table 1 shows characteristics of the full-text articles
reviewed. There were 18 articles that mentioned at least
10 instruments. No articles were published before 1990;
however, since that time, article count has risen exponen-
tially. The 75 included articles individually reviewed
between 2 and 19,000 articles.

Table 2 shows the selection criteria for all the delirium
identification instruments. Four instruments stand out for
satisfying most of the COSMIN framework criteria,
assessing many of the DSM-5 criteria, and widespread use
as evidenced by their high citation count. These were the
CAM (2,685 citations, COSMIN criteria count = 4.5, full
DSM-5 criteria), DRS-R-98 (499 citations, COSMIN
criteria count = 4.5, full DSM-5 criteria), Memorial

Table 1. Characteristics of Articles Reviewed

Characteristic N %

Instruments described 75 100
2 9 12
3 4 5
4 6 8
5 13 18
6 8 11
7 7 9
8 7 9
9 3 4
10–14 8 11
15–19 4 5
≥20 6 8

Year published
1974–1989 0 0
1990–2000 5 7
2001–2010 17 23
2011–2014 25 33
2015–2019 28 37

Article type
Meta-analysis 5 7
Systematic review 23 30
Narrative review 47 63
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Delirium Assessment Scale (MDAS) (492 citations, COS-
MIN criteria count = 5, partial DSM-5 criteria), and the
Delirium Observation Screening Scale (DOSS) (212 cita-
tions, COSMIN criteria count = 6, partial DSM-5 criteria).

Figure 2 shows the domain coverage of the CAM,
DOSS, DRS-R-98, and MDAS. Domains covered by each
instrument were classified as fulfilling DSM-5 criteria, other
DSM diagnostic criteria, or other associated features. They
are listed in descending order by number of total domains
covered, with the DRS-R-98 assessing 13 domains, the
CAM long form assessing 11 domains, the MDAS assessing
10 domains, and the DOSS assessing 9 domains. The CAM
short form overlaps with the CAM long form and was
excluded from this analysis. For the DSM-5 criteria, all
instruments included core criteria of inattention, disorienta-
tion, and cognitive impairment; however, two instruments

(MDAS and DOSS) did not include acute onset and fluctu-
ating course. In other DSM criteria, all four overlapped
with the same domains on four of six criteria (disorganized
thinking, psychomotor agitation, psychomotor retardation,
and hallucinations), and all but the DRS-R-98 included
altered level of consciousness. Only the DRS-R-98 included
organic etiology.

Table 3 compares the CAM, DOSS, DRS-R-98 and
MDAS. These instruments had the highest citation
count and COSMIN score. We also show the number of
DSM-5 criteria and delirium identification domains met
by each of the top four instruments. Table 3 provides
additional information about these instruments includ-
ing time for completion, qualifications of the raters, and
evidence of construct and criterion validity. Notably,
each of the instruments used a reference standard

Table 2. Selection Criteria for Delirium Identification Instruments Based on the Original Citation

Name of scale

Count of citations
(Scopus: January 1,

1974–January 31, 2020)a
COSMIN

score (Max = 6)
Meets DSM-5 criteria

(Yes/No)

Confusion Assessment Method (CAM), long form and
short form

2,909 4.5 Yes

Delirium Rating Scale-Revised-98 (DRS-R-98) 552 4.5 Yes
Memorial Delirium Assessment Scale (MDAS) 532 5 No
Delirium Observation Screening Scale (DOSS) 238 6 No
Chart Delirium Identification (CHART-DEL) 216 3.5 No
Neelon and Champagne Confusion Scale (NEECHAM) 207 5 No
Delirium Symptom Interview (DSI) 204 4 No
Confusion Assessment Method Emergency Department
(CAM-ED)

176 2.5 No

4 “A”s test (4AT) 168 4 No
Delirium Triage Screen (DTS) 117 4 No
Brief Confusion Assessment Method (bCAM) 117 4 No
3-Minute Diagnostic Assessment (3D-CAM) 98 4 Yes
Saskatoon Delirium Checklist (SDC) 97 2 No
Single Question in Delirium (SQiD) 64 2 No
Nursing Home-Confusion Assessment Method (NH-CAM) 58 2 Yes
Family-Confusion Assessment Method (FAM-CAM) 48 3.5 Yes
Clinical Assessment of Confusion-A (CAC-A) 40 3.5 No
Recoverable Cognitive Dysfunction Scale (RCDS) 34 2 No
Modified Confusion Assessment Method for the
Emergency Department (mCAM-ED)

28 3 No

Delirium Diagnostic Tool-Provisional (DDT-Pro) 27 3.5 No
Confusion Rating Scale (CRS) 26 4 No
Bedside Confusion Scale (BCS) 25 2.5 No
Nursing Delirium Screening Scale (Nu-DESC) 24 2.5 No
Recognizing Acute Delirium as Part of Your Routine
(RADAR)

24 4 No

Visual Analog Scale for Acute Confusion (VAS-AC) 22 3 No
Inter Resident Assessment Instrument Acute Care
(interRAI AC)

13 4 No

Simple Query for Easy Evaluation of Consciousness
(SQeeC)

10 4 No

Informant Assessment of Geriatric Delirium Scale
(I-AGeD)

9 4.5 No

Clinical Assessment of Confusion-B (CAC-B) NA 3.5 No
Organic Brain Syndrome (OBS) NA NR NR

Abbreviations: COSMIN, Consensus-based Standards for the Selection of Health Measurement Instruments; DSM, Diagnostic and Statistical Manual of Men-
tal Disorders; NA, not attainable; NR, no rating.
aDescending order by count of citations.
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delirium diagnosis by a physician based on DSM
criteria. Full details of the review of COSMIN criteria
and other details for each instrument are described in
Supplementary Tables S2 and S3.

DISCUSSION

The ability to identify delirium accurately is important to
provide optimal clinical care. Moreover, to advance the

Figure 2. Domain coverage of four recommended delirium instruments. Each dot represents a domain covered by an item on the
instrument as determined by the expert panel.

Table 3. Comparison of Four Recommended Delirium Instruments (Alphabetical Order)

Delirium instrument,
year of publication,
(sample size)

Recommendedtime
to complete

Qualifications of
raters, original

study
Construct
validitya

Criterion
validityb

COSMIN
rating

(best = 6)
Citations,
Scopus

DSM-5
criteria
fulfilled,

n

Domains
covered,

n

Confusion
assessment
method
(CAM), 1990
(N = 56)

10–15 min (long
form), 3–5 min
(short form)

Trained lay or
clinical raters

r = .64 with
MMSE
r = .59
withstory
recall
r = .82 with
VAS-C
r = .66 digit
span

DSM-III-R
criteria by
psychiatrist

4.5 2,909 5/5 11

Delirium
ObservationScale
(DOSS), 2003
(N = 92)

<5 min Nurses without
specialized
training

r = .60–.79
with MMSE
r = .63 with
CAM
r = .33–.74
with
IQCODE

DSM-IV
criteria by
geriatrician

6 238 3/5 9

Delirium Rating
Scale-Revised-98
(DRS-R-98), 2001
(N = 26)

20–30 min
(scoring),
following about
1 h (gathering
information from
nurse, family,
chart)

Psychiatrically
trained
clinicians

r = .41 with
CTD

DSM-IV
criteria by
referring
service
physician

4.5 552 5/5 13

Memorial Delirium
AssessmentScale
(MDAS), 1997
(N = 30)

10–15 min
(scoring),
following
15–30 min
(interview,
information from
nurse, family,
chart)

Trained
clinicians

r = .91 with
MMSE
r = .89 with
CGR
r = .88 with
DRS

DSM-III-R or
DSM-IV
criteria by
psychiatrist

5 532 3/5 10

Abbreviations: CGR, Clinician’s Global Rating; CTD, Cognitive Test for Delirium; DRS, Delirium Rating Scale; DSM, Diagnostic and Statistical Manual;
COSMIN, Consensus-based Standards for the Selection of Health Measurement Instruments; MMSE, Mini-Mental State Examination; VAS-C, Visual Analog
Scale for Confusion.
aConstruct validity represents a test of correlations with other instruments of the same construct, in this case delirium identification. For r, >.7 indicates a
strong relationship, >.5 indicates a moderate relationship, and >.3 indicates a weak relationship.

bCriterion validity represents the reference standard assessment used.
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field, it is critical to have reliable approaches for delirium
identification. We identified 30 delirium identification
instruments used in non-ICU settings. We evaluated several
aspects of each instrument including citation count, satisfac-
tion of COSMIN criteria for the evaluation of health mea-
surement instruments, and expert panel guidance regarding
the coverage of DSM-5 criteria for delirium. Based on our
systematic review combined with an expert panel process,
we recommend (in alphabetical order) the CAM, DOSS,
DRS-R-98, and MDAS as frequently used and well-
validated instruments to identify delirium that are at least
partially consistent with the current diagnostic framework
(DSM-5) for delirium.

Each of these instruments identifies delirium somewhat
differently, assessing different domains. Each was designed
for use by different users in varying clinical settings. Thus,
the choice in selecting an instrument to identify delirium
should be guided by these factors along with logistical con-
siderations for the intended clinical or research application.
Although different instruments may be preferred for clinical
versus research uses, both settings seek approaches to maxi-
mize reliability, validity, and minimize costs and burden of
assessment. However, in the clinical setting, users often
prioritize expediency that may be counterbalanced by
suboptimal diagnostic accuracy.

For the selected instruments, to assist nurses in rapid
delirium identification during each shift, the DOSS provides
a brief rating (<5 minutes) with minimal training. Although
the ratings gather important information assessing clinical
progress, an experienced clinician is required to confirm
and establish diagnoses. Use of the DRS-R-98 may be pre-
ferred by skilled psychiatrically trained clinicians because it
provides detailed ratings and has been used in phenomeno-
logical delirium studies. However, the administration of
the DRS-R-98 is time consuming (20–30 minutes) and com-
paratively labor intensive. The MDAS is scored with or
without additional tests such as the Mini-Mental State
Examination.28 However, all three of these instruments
have no built-in diagnostic algorithm and use cutpoints to
identify delirium. Thus, a delirium diagnosis can be
achieved with multiple different domains.

The CAM can be rated by trained lay interviewers,
nurses, or physicians. Scored according to a diagnostic algo-
rithm, the CAM aligns with the DSM-5 diagnostic criteria.
There are two forms, a short form that allows rapid assess-
ment (<5 minutes) and a long form (10–15 minutes) to help
establish diagnoses in clinical and research applications.
The availability of two different forms may offer advan-
tages for large-scale clinical applications or studies. The
CAM has been integrated into numerous electronic medical
record systems. The CAM short form is widely used as a
reliable screening instrument,29-31 but it does not cover as
many domains as the other selected instruments.

Our work extends the findings of two previous reviews.
Adamis and colleagues used extensive search strategies to
define the features of 24 different delirium instruments
including their psychometric properties,32 rated on a scale
from +++ to −. Their review did not utilize a uniform
approach to characterize psychometric properties reported
across studies. They recommended the CAM, DRS, MDAS,
and Neelon and Champagne Confusion Scale (NEECHAM)

due to their robustness and ease of use. Our work extends
this article by updating the search and instruments included
over the past decade and providing a more systematic
approach to scoring psychometric and methodologic prop-
erties. Subsequently, van Velthuijsen and colleagues used an
extensive search strategy to find 28 different delirium
instruments.33 Any study that described psychometric prop-
erties of delirium identification instruments was included.
The studies were restricted to those that included reference
standard delirium diagnoses made by a physician using the
DSM, editions III, IV, or 5 or the International Classifica-
tion of Diseases, 10th Revision. Their quality assessment
was guided by Quality Assessment of Diagnostic Accuracy
Studies (QUADAS-2)34 that assesses four domains including
patient selection, index test, reference standard, and flow
and timing. The psychometric properties included in their
review included sensitivity and specificity, interrater reliabil-
ity, and internal consistency reliability. They recommen-
ded the CAM and the Nursing Delirium Screening Scale
(Nu-DESC), and the DOSS, DRS-R-98, and CAM-Intensive
Care Unit (CAM-ICU) were mentioned. Our study extends
this previous work by considering citation counts, aligning
the instruments with DSM criteria, and addressing other
aspects of validity.

The present study has several strengths. We used rigor-
ous approaches including PRISMA and IOM guidelines to
guide our comprehensive systematic review. We included a
count of citations of the original publication of each instru-
ment, along with methodological quality ratings based on
the COSMIN approach. We used an expert panel process
to determine the domains for delirium identification and
applied them to each instrument item. A major strength
includes our review of every DSM delirium criterion since
the original codification of delirium in DSM-III. By
reviewing each version, we were able to identify an inclu-
sive consensus listing of domains pertinent to delirium iden-
tification. This allowed for each version of DSM to be
included, many of which served as the reference standards
in the original publication. We further aligned each of our
recommended instruments with the diagnostic criteria of
the current DSM-5. We followed IOM guidelines to ensure
instruments were not missed by including hand searches and
consulting with experts about other potential instruments to
include.12

Several limitations deserve comment. First, there is a
potential bias because one of the authors (S.K.I.) is a creator
of four delirium identification instruments found in our
review (CAM, Chart Delirium Identification [CHART-
DEL], Family-Confusion Assessment Method [FAM-CAM],
and 3-Minute Diagnostic Assessment [3D-CAM]). Addi-
tionally, the coauthors (E.D.M and R.N.J.) are creators of
the 3D-CAM. We minimized bias by not including any of
these coauthors in the direct COSMIN review of any instru-
ments. Second, restricting the COSMIN review to the origi-
nal publication of each instrument poses another potential
limitation. It is possible that had we probed the literature
for validation studies for each instrument, we could have
amassed more evidence for each instrument. Third, we
understand that using citation count could potentially bias
toward older instruments; however, this was only one of
three criteria that the expert panel selected to rank the qual-
ity of the instruments. The other two, COSMIN score and
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DSM-5 criteria, would not be biased by the age of the
instrument. Fourth, we only considered the presence or
absence of a validity or reliability assessment in an original
instrument publication as a marker of the rigor of the origi-
nal presentation. Our ranking may have been more precise
if we had incorporated actual values of statistics used in the
evaluation. However, not all studies reported all or the
same statistics, used samples representative of different
populations, and used different reference standards. These
differences led us to take a very coarse approach to ranking
the rigor of the original publication. Fifth, for reasons
described earlier, we did not include instruments developed
for ICU patients. We acknowledge that this systematic
review is not generalizable to the ICU setting. Finally, the
ability to distinguish delirium in persons with underlying
dementia is an area of paramount importance for future
investigation. Future work will be needed to rate and rank
delirium identification instruments for their ability to differ-
entiate delirium and dementia or to identify delirium sup-
erimposed on dementia.

This study provides a broad overview of delirium iden-
tification instruments. We found numerous instruments
used in different clinical settings by different raters. We
were unable to recommend a single instrument for universal
use. However, we found four instruments that are widely
used and were well validated in their original publications
with a wide range of clinical and research applications. The
study helped refine the construct of delirium through align-
ment of the delirium assessment items, DSM diagnostic
criteria, and other previously identified delirium domains.
Although many studies have been published using different
delirium identification instruments, comparing these studies
is difficult due to the measurement heterogeneity. An impor-
tant area for future investigation will be to harmonize these
measures, which may help to compare results across studies
and to combine results from existing studies to form large
data sets exploring pathophysiology and treatment. We
hope this work will help unify the field around delirium
identification and lay a foundation to advance the field.
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