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Objective: To describe methodology used to diagnose delirium in research studies eval-

uatingdeliriumdetection tools.Methods: The authors used a survey to address reference

rater methodology for delirium diagnosis, including rater characteristics, sources of

patient information, and diagnostic process, completed via web or telephone interview

according to respondent preference. Participants were authors of 39 studies included in

three recent systematic reviews of delirium detection instruments in hospitalized pa-

tients. Results: Authors from 85% (N ¼ 33) of the 39 eligible studies responded to the

survey. The median number of raters per study was 2.5 (interquartile range: 2e3); 79%

were physicians. The raters’ median duration of clinical experience with delirium diag-

nosis was 7 years (interquartile range: 4e10), with 5% having no prior clinical experi-

ence. Inter-rater reliability was evaluated in 70% of studies. Cognitive tests and delirium

detection tools were used in the delirium reference rating process in 61% (N ¼ 21) and

45% (N¼ 15) of studies, respectively, with 33% (N¼ 11) using both and 27% (N¼ 9) using

neither. When patients were too drowsy or declined to participate in delirium evaluation,

70% of studies (N ¼ 23) used all available information for delirium diagnosis, whereas

15% excluded such patients. Conclusion: Significant variability exists in reference

standard methods for delirium diagnosis in published research. Increasing standardi-

zation by documenting inter-rater reliability, using standardized cognitive and delirium

detection tools, incorporating diagnostic expert consensus panels, and using all available

information in patients declining or unable to participate with formal testing may help

advance delirium research by increasing consistency of case detection and improving

generalizability of research results. (Am J Geriatr Psychiatry 2014; -:-e-)
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INTRODUCTION

Delirium is a clinical syndrome characterized by an
acute and fluctuating cognitive impairment, occurring
over hours to days, primarily associated with inatten-
tion and other cognitive and behavioral changes.1

Delirium occurs very frequently throughout the
healthcare system and is associated with substantial
suffering and loss of dignity,2,3 longer hospital stays,4e6

institutionalization at hospital discharge,7,8 increased
healthcare expenditures,9 increased 1-year mortal-
ity,10e13 and long-term cognitive impairment.14e17

Common to most diagnoses in the psychiatric litera-
ture, no pathognomonic test (e.g., laboratory, imaging,
or biomarker) can identify delirium; therefore, the diag-
nosis is predicated upon the careful clinical examination.
In addition to a thorough patient history and physical
examination, a delirium diagnosis requires (1) history
from collateral sources documenting an acute and fluc-
tuating change in cognitive function and behavior from
baseline, (2) examination of the patient’s mental state
documenting decreased attention and other associated
cognitive and behavioral impairments (e.g., disorienta-
tion, impaired short- and long-termmemory, perceptual
disturbances, hallucinations, delusions, motoric abnor-
malities, and sleep disturbances), and (3) review of lab-
oratory and other investigations (e.g., radiologic testing)
that may help detect underlying cause(s) of delirium.18

Reliable and valid delirium diagnoses, using a refer-
ence standard, are crucial for the advancement of clinical
research in this field. To better understand its epidemi-
ology, risk factors, phenomenology, etiology, and pre-
vention, accurate case detection is important. Given the
fluctuating nature of its presentation, accurate and
reproducible diagnoses are an especially challenging
issue for delirium research of all types.19 One particular
type of study that must, by design, regularly use an in-
dependent reference rater evaluation to serve as the
reference standard is the development and evaluation of
delirium detection tools.20e22 Details of these reference
rater methods are scant in most research publications.
Although reference standards are important in all types
of delirium research, understanding the reference rater
methodology that underpins the development of detec-
tion instruments is arguably the most important stan-
dard to characterize, because it underlies the
assumptions made in studies where only the delirium
detection instrument isusedasevidenceof thediagnosis.

Hence, the objective of this inquiry is to characterize the
methodology used as a reference standard in studies
evaluating delirium detection tools in hospitalized
patients, using a survey-based study design.

METHODS

Study Sample

A sampling frame of 37 unique investigators rep-
resenting 39 studies, published between 1990 and
2012, were obtained from three systematic reviews of
the literature evaluating delirium detection tools
against a reference standard for delirium diag-
nosis.20e22 Of these 39 studies, 16 (41%) were per-
formed in intensive care unit (ICU) and 23 (59%) in
non-ICU inpatient hospital settings (see Table 1).

Survey Design and Testing

The survey was designed by coauthors with exper-
tise in the clinical diagnosis of delirium, the develop-
ment and use of delirium detection tools, and/or
survey design methodology. The survey included
questions about the following areas of reference rater
methodology: (1) characteristics of delirium reference
raters (number per study, professional background,
training, and experience), (2) sources of information
used in determining the delirium diagnosis (including
use of standardized cognitive testing and delirium
detection tools), (3) the use of consensus panels in
making a final delirium diagnosis, and (4) methodol-
ogy for evaluating patients who did not answer
questions because of decreased arousal or patient
refusal. The survey was pilot-tested with two delirium
researchers and revised based on their feedback. A
web-based version of the survey was developed using
“SurveyMonkey” (www.surveymonkey.com) and
pilot-tested by two additional delirium researchers. As
a token of appreciation, an electronically issued US$50
gift card was offered to participants. This study was
reviewed and approved by the Johns Hopkins Uni-
versity Institutional Review Board; all survey re-
spondents provided informed consent.

Survey Distribution and Response

In September 2012, an e-mail was sent to the cor-
responding author of each of the 39 studies eligible
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