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ABSTRACT

Objective: Similar to delirium, its subsyndromal form has been recognized as the cause of
diverse adverse outcomes. Nonetheless, the nature of this subsyndromal delirium remains
vastly understudied. Therefore, in the following, we evaluate the phenomenological
characteristics of this syndrome versus no and full-syndromal delirium.

Method: In this prospective cohort study, we evaluated the Delirium Rating Scale–Revised,
1998 (DRS–R–98) versus the Diagnostic and Statistical Manual of Mental Disorders, 4th ed.,
Text Revision (DSM–IV–TR) diagnostic criteria and examined the diagnosis of delirium with
respect to phenomenological distinctions in the intensive care setting.

Results: Out of 289 patients, 36 with subsyndromal delirium versus 86 with full-syndromal
and 167 without delirium were identified. Agreement with respect to the DSM–IV–TR
diagnosis of delirium was perfect. The most common subtype in those with subsyndromal
delirium was hypoactive, in contrast to mixed subtype in those with full-syndromal delirium
versus no motor alterations in those without delirium. By presence and severity of delirium
symptoms, subsyndromal delirium was intermediate. The ability of the DRS–R–98 items to
discriminate between either form of delirium was substantial. Between subsyndromal and no
delirium, the cognitive domain and sleep–wake cycle were more impaired and allowed a
distinction with no delirium. Further, between full- and subsyndromal delirium, the prevalence
and severity of individual DRS–R–98 items were greater. Although the differences between
these two forms of delirium was substantial, the items were not very specific, indicating that the
phenomenology of subsyndromal delirium is closer to full-syndromal delirium.

Significance of results: Phenomenologically, subsyndromal delirium was found to be distinct
from and intermediate between no delirium and full-syndromal delirium. Moreover, the greater
proximity to full-syndromal delirium indicated that subsyndromal delirium represents an
identifiable subform of full-syndromal delirium.
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INTRODUCTION

Delirium is a neuropsychiatric syndrome with an
abrupt onset and fluctuating course of disturbances
in consciousness and cognition as core domains, as
well as in noncognitive domains, including distur-
bances in affect, motor behavior, and the sleep–
wake cycle, caused by the underlying etiologies
(American Psychiatric Association, 2000; Trzepacz
et al., 1999).

Within recent years, a milder form of delirium—
considered subsyndromal—has emerged and become
more apparent. This subsyndromal delirium can be ei-
ther a prodromal state of delirium, a subthreshold for
full-syndromal delirium, or resolving to residual delir-
ium (Trzepacz et al., 2012). Generally, the incidence of
subsyndromal delirium varies from 0.9 to 36.5% per
week, and the prevalence rates from 12.6 to 60.9%;
the combined incidence was 13% and the combined
prevalence 23%. Subsyndromal episodes can last up
to 133 days (Cole et al., 2013). The existence and im-
portance of this subsyndromal form of delirium—
particularly with respect to its phenomenology,
management, and impact on clinical outcomes—has
been clearly recognized, and further research is
required (Cole et al., 2013; Trzepacz et al., 2012).

The prodromal symptoms of delirium, usually oc-
curring one to four days prior to an episode, are char-
acterized by disturbances in consciousness,
cognition, and thinking, as well as disruptions of
the sleep–wake cycle and changes in motor activity
and behavior (Osse et al., 2009; Trzepacz et al.,
2010). Compared to clinical delirium, the subthres-
hold type of subsyndromal delirium is characterized
by a similar severity of acute onset, perceptual dis-
turbances, motor activity changes, affective lability,
and sleep–wake cycle disruptions, but it demon-
strates intermediate severity in terms of most cogni-
tive items (e.g., language, thought process, and
delusions) between the delirious and nondelirious
(Cole et al., 2013; Meagher et al., 2012; Trzepacz
et al., 2012), Its phenotype is closer to full-syndromal
than to no delirium (Trzepacz et al., 2012). Another
aspect of subsyndromal delirium is that resolving de-
lirium differed from persisting delirium in terms of
lower severity of symptomatology or less impairment
in attention, vigilance, and orientation (Meagher
et al., 2012). The residual symptoms of delirium often
present as mild inattention (Choi et al., 2012).

With respect to the management of subsyndromal
delirium, one study indicated that early active man-

agement with risperidone can decrease the rate of
conversion to full-syndromal delirium (Hakim
et al., 2012).

Most studies have focused on the outcome of
subsyndromal delirium. The long-term prognosis
for patients with subsyndromal delirium has been
found to be intermediate between those with and
without delirium (Levkoff et al., 1996). In these pa-
tients, the hospitalizations were lengthy, cognitive
and functional status were reduced, the activities of
daily living were in decline, and the mortality and
institutionalization rates were increased (Bourdel-
Marchasson et al., 2004; Cole et al., 2003; 2013;
Levkoff et al., 1996; Marcantonio et al., 2002). The
outcome often correlates with number of subsyndro-
mal delirium symptoms, and more symptoms have
been found to lead to worse outcomes (Cole et al.,
2003). With respect to the residual type of subsyndro-
mal delirium, recovery from delirium severity and
impairment of cognition and functional status were
slowed (Lam et al., 2014).

Thus, subsyndromal delirium has been recognized
as one of the important manifestations of delirium,
but the number of studies remains small, and further
research is required. In the following, we will evalu-
ate the phenomenology of subsyndromal delirium
with respect to the prevalence rates and severity of
symptomatology in an intensive care setting, which
has not been studied as of yet.

METHODS

Patients

All patients in this prospective/descriptive cohort
study were recruited at the University Hospital Zu-
rich, a level one trauma center with 39,000 annual
admissions. The cardiovascular surgical patients in
our study were recruited from a 12-bed intensive
care unit between May of 2013 and April of 2015.
The inclusion criteria were being an adult, being
able to consent, and staying on the intensive care
unit for more than 18 hours. The exclusion criteria
were not being able to consent and a history of sub-
stance use disorder, the latter aimed at excluding de-
lirium caused by drug withdrawal.

Procedures

All patients in our study were informed of the ratio-
nale and procedures of the study, and an initial
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attempt to obtain written informed consent was
made. In those patients unable to provide written
consent at that time (either due to more severe delir-
ium, their medical condition, sedation, or frailty),
proxy assent from next of kin or a responsible care-
giver was obtained. After improvement, consent
was obtained from these patients, or they were ex-
cluded ff they refused participation and consent at
that time.

Assessment of delirium was performed by four rat-
ers specifically trained in the use of the DRS–R–98
(Trzepacz et al., 2001), and interrater reliability
was achieved.

The baseline assessment included several steps.
First, the patient was interviewed. Next, the pres-
ence of delirium was determined according to
DSM–IV criteria (American Psychiatric Association,
2000). Third, and last, the DRS–R–98 was com-
pleted. If required, the assessment was completed
by obtaining collateral information from nursing or
medical/surgical staff, the electronic medical record
system (Klinikinformationssystem, KISIM, CisTec
AG, Zurich, Switzerland), and family or caregivers.

Measurements

Diagnostic and Statistical Manual of Mental
Disorders, 4th ed.,Text Revisions (DSM–IV–TR)

Diagnosis of delirium was determined by four DSM
IV–TR (American Psychiatric Association, 2000) cri-
teria: (1) disturbance of consciousness (i.e., reduced
clarity of awareness of the environment) with a re-
duced ability to focus, sustain, or shift attention; (2)
a change in cognition (such as memory deficit, orien-
tation and language disturbances) or the develop-
ment of a perceptual disturbance not better
accounted for by a preexisting, established, or evolv-
ing dementia; (3) the disturbance developed over a
short period of time (usually hours to days) and
tended to fluctuate during the course of the day;
and (4) there was evidence from the history, physical
examination, and laboratory findings that: (a) the
disturbance was a direct physiological consequence
of a general medical condition; (b) the symptoms in
criterion (a) developed during substance intoxica-
tion, or during or shortly after a withdrawal syn-
drome; or (c) the delirium had more than one etiology.

Delirium Rating Scale–Revised, 98 (DRS–R–98)

The DRS–R–98 (Trzepacz et al., 2001) is a 16-item
scale with 13 items describing severity, in addition
to three diagnostic items, and has four possible
scores: absent (0), mild (1), moderate (2), or severe
impairment (3). The rating of severity is clearly spec-
ified in the description of the scale. A diagnosis of

delirium requires scores of more than 15 points on
the severity scale or 18 points on the severity and di-
agnostic scales together. The severity items include:
(1) sleep–wake cycle disruptions, (2) perceptual dis-
turbances and hallucinations, (3) delusions, (4) labil-
ity of affect, (5) language problems, (6) thought
process impairments, (7) psychomotor agitation and
(8) retardation, (9) orientation problems, (10) lack of
attention, (11) short-term and (12) long-term mem-
ory loss, and (13) loss of visuospatial ability. The
diagnostic items include (14) temporal onset of symp-
toms, (15) fluctuation of symptom severity, and (16)
physical disorder. Motor activity is rated using items
7 (increased) and 8 (decreased motor behaviors). The
hyperactive subtype requires a score �1 on item 7
(increased motor behavior) in the absence of hypoac-
tivity; the hypoactive subtype requires a score �1 on
item 8 (decreased motor behavior) in the absence of
hyperactivity. The mixed subtype (both hypo- and
hyperactivity) and the no-motor subtype (absence of
hyper- or hypoactivity) are evidenced by the corre-
sponding items. This rating is applicable for the
preceding 24 hours.

Definition of No, Subsyndromal, and Full-
Syndromal Delirium

The definition of the absence or type of delirium (no,
versus subsyndromal, versus full-syndromal) was
based on the DSM–IV–TR diagnosis of delirium
and the DRS–R–98 score. When both the DSM–
IV–TR and DRS–R–98 refuted the presence of delir-
ium, patients were allocated to the no-delirium
cohort. When the DSM–IV–TR indicated delirium
and the DRS–R–98 score was ,15, patients were al-
located to the subsyndromal delirium cohort. Lastly,
when both the DSM–IV–TR and DRS–R–98 se-
verity scores (defined as �15) indicated delirium, pa-
tients were allocated to the full-syndromal delirium
cohort. This approach has been implemented previ-
ously (Meagher & Trzepacz, 2009); however, due to
the lack of a DSM–IV–TR-determined diagnosis, it
is not often implemented.

Statistical Analysis

All statistical procedures were conducted using the
Statistical Package for the Social Sciences (SPSS,
v. 22). Descriptive statistics were implemented for
characterization of the study sample (e.g., sociodemo-
graphic and clinical variables). The data were split
into three groups: (1) patients without delirium, (2)
those with subsyndromal delirium, and (3) those
with full-syndromal delirium.

For determination of differences between patients
with subsyndromal, full-syndromal, and no delirium,
a post-hoc ANOVA was employed for variables on a
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continuous scale (e.g., age or severity scores). Since
the numbers and variances were unequal, a
Games–Howell procedure was conducted. For items
on categorical scales (e.g., gender or the presence of
items of the DRS–R–98 defined as absent or pre-
sent), contingency tables were created and analyzed
using a Pearson’s x2 test.

Interrater reliability was determined by its corre-
sponding value of Fleiss’ k, with perfect agreement
defined as .0.80 (DeVellis, 2012).

In order to estimate the ability of the DRS–R–98
to discriminate between no delirium and subyndro-
mal delirium, as well as between subsyndromal and
full-syndromal delirium, we then calculated its sensi-
tivity and specificity, as well as corresponding posi-
tive (PPVs) and negative predictive values (NPVs)
and their 95% confidence intervals (CI95%), deter-
mined as exact Clopper–Pearson confidence inter-
vals. Following a discriminate analysis to establish
the ability of the DRS–R–98 items to correctly dis-
tinguish between no and subsyndromal delirium, as
well as between subsyndromal and full-syndromal
delirium, computations were performed with the
function coefficient set as unstandardized. For all im-
plemented tests, the significance level of a was set at
0.05.

RESULTS

Interrater Reliability with Respect
to DSM–IV–TR Diagnosis

With respect to the DSM–IV–TR diagnosis of delir-
ium, the overall rating agreement between expert
psychiatrists was almost perfect (Fleiss’ k ¼ 0.89,
CI95% ¼ 0.69–1.1, p , 0.001), and overall rating
agreement with respect to the presence or absence
of delirium was perfect (Fleiss’ k ¼ 0.97, CI95% ¼

0.69–1.1, p , 0.001; Cohen’s k ¼ 0.93, CI95% ¼

0.69–1.1, p , 0.001).

Characteristics of the Patient Sample

As shown in Table 1, patients were elderly and pre-
dominantly male. Out of 289 subjects, 36 (12.5%)
had subsyndromal delirium, and 86 (29.8%) had
full-syndromal delirium. Therefore, 122 patients
(42.2 %) had either form of delirium, and the remain-
ing 167 patients (57.8%) were without delirium.

Characteristics of Patients with
Subsyndromal versus Those Without
Delirium

Patients with subsyndromal delirium were not
different in terms of age or gender distribution (see
Tables 1 and 2). However, they were assessed at a

later point in the study (6th vs. 4th day). As evi-
denced by the presence and severity of DRS–R–98
severity scale items, those with subsyndromal delir-
ium were more impaired with respect to the sleep–
wake cycle, language, and thought process, as well
as with regard to the cognitive domain (e.g., orienta-
tion, attention, short- and long-term memory, visuo-
spatial abilities). As for the diagnostic items, both
presence and severity were greater in patients with
subsyndromal delirium. Further, total DRS–R–98
severity, diagnostic, and overall scores were greater
in those with subsyndromal delirium, indicating a
greater variety of symptomatology and severity in
this type of delirium. Additionally, the allocation of
delirium subtypes—hyperactive, hypoactive, mixed,
or none—was different. In those without delirium,
having no motor alterations was more common
than in those with subsyndromal delirium (both the
hypoactive and mixed subtypes).

As determined by the discriminant analysis
(Table 3), the same items that distinguished the prev-
alence and severity of symptoms allowed for correct
classification of subsyndromal delirium—namely,
disturbances in the sleep–wake cycle, language
and thought difficulties, cognitive problems (e.g., ori-
entation, attention, short- and long-term memory
problems, and visuospatial impairments), and psy-
chomotor retardation. Temporal onset and fluctua-
tions were the most useful items and had the
highest rates of correct classification of subsyndro-
mal delirium.

Whereas the sensitivity of individual items varied,
the specificity of these items was very high. And,
again, the same items achieved high levels of sensi-
tivity, while others did not (i.e., perceptual distur-
bances, delusions, lability of affect, psychomotor
agitation, and fluctuations in severity). With the ex-
ception of language abnormalities, none of the items
achieved high PPVs, whereas the NPVs remained
high throughout.

Characteristics of Patients with Full-
Syndromal versus Subsyndromal Delirium

Full-syndromal and subsyndromal delirium patients
were somewhat older, but not different in gender dis-
tribution or time of assessment (Tables 1 and 2). The
prevalence rates and severity of individual items
were substantially greater in full-syndromal delir-
ium. With the exception of orientation and, to a lesser
degree, thought process disruptions, the variety of
symptoms found in full-syndromal delirium was
wider. Moreover, with respect to the severity of the
symptoms, full-syndromal patients had higher levels
of symptom severity than those with subsyndromal
delirium. As expected, delirium was more severe
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Table 1. Description of sociodemographic and psychiatric variables, including presence and severity of DRS–R–98 items, between no, subsyn-
dromal, and full-syndromal delirium

No delirium (n ¼ 167) Subsyndromal delirium (n ¼ 36) Full-syndromal delirium (n ¼ 86)

Age in years, n (range, SD) 62 (18–91, SD ¼ 15.7) 64.3 (30–84, SD ¼ 14.4) 70.5 (42–88, SD ¼ 10.5)
Gender in %

Male 77.2 72.2 64
Female 22.8 27.8 36

Day of assessment 3.7 (1–21, SD ¼ 3.3) 5.9 (1–21, SD ¼ 4.7) 7 (1–31, SD ¼ 6.3)
DSM–IV–TR diagnosis of delirium, in % – 100 100
DRS–R–98 severity items presence, in %
1. Sleep–wake cycle disturbance 31.3 63.9 93
2. Perceptual disturbances 2.4 5.7 33.3
3. Delusions 2.4 5.6 22.6
4. Lability of affect 7.8 13.9 54.7
5. Language 9 72.2 97.7
6. Thought process 21 68.6 83.7
7. Psychomotor agitation 4.8 11.1 41.9
8. Psychomotor retardation 22.2 77.8 87.2
9. Orientation 18 77.8 95.3
10. Attention 21 91.7 100
11. Short-term memory 29.5 63.9 81.2
12. Long-term memory 31.7 65.7 86.9
13. Visuospatial ability 33 87.5 100
14. Temporal onset 10.2 83.3 98.8
15. Fluctuation of symptom severity – 11.1 41.9
16. Etiology – 100 100
DRS–R–98 psychomotor activity or subtype, in %

Hyperactive 3.6 2.8 10.5
Hypoactive 21 69.4 55.8
Mixed 1.2 8.3 31.4
No motor subtype 74.3 9.4 2.3

DRS–R–98 severity items score, mean
1. Sleep–wake cycle disturbance 0.4 (0–2, SD ¼ 0.6) 0.7 (0–2, SD ¼ 0.6) 1.8 (0–3, SD ¼ 0.8)
2. Perceptual disturbances 0 (0–2, SD ¼ D 0.2) 0.1 (0–1, SD ¼ 0.2) 0.7 (0–3, SD ¼ 1.1)
3. Delusions 0 (0–1, SD ¼ 0.2) 0.1 (0–1, SD ¼ 0.2) 0.4 (0–3, SD ¼ 0.9)
4. Lability of affect 0.1 (0–2, SD ¼ 0.3) 0.1 (0–1, SD ¼ 0.2) 0.8 (0–3, SD ¼ 0.9)
5. Language 0.1 (0–1, SD ¼ 0.3) 0.1 (0–1, SD ¼ 0.4) 1.7 (0–3, SD ¼ 0.7)
6. Thought process 0.2 (0–2, SD ¼ 0.4) 0.8 (0–2, SD ¼ 0.6) 1.7 (0–3, SD ¼ 1)
7. Psychomotor agitation 0.1 (0–1, SD ¼ 0.2) 0.2 (0–2, SD ¼ 0.5) 0.7 (0–3, SD ¼ 1)
8. Psychomotor retardation 0.2 (0–2, SD ¼ 0.4) 1.1 (0–2, SD ¼ 0.7) 1.9 (0–3, SD ¼ 1)
9. Orientation 0.2 (0–2, SD ¼ 0.4) 0.9 (0–2, SD ¼ 0.6) 1.8 (0–3, SD ¼ 0.8)
10. Attention 0.2 (0–2, SD ¼ 0.5) 1.4 (0–3, SD ¼ 0.7) 2.4 (1–3, SD ¼ 0.7)
11. Short-term memory 0.4 (0–3, SD ¼ 0.7) 1 (0–3, SD ¼ 1) 1.7 (0–3, SD ¼ 1.1)
12. Long-term memory 0.5 (0–3, SD ¼ 0.9) 1.3 (0–3, SD ¼ 1.2) 2.1 (0–3, SD ¼ 1.1)
13. Visuospatial ability 0.5 (0–3, SD ¼ 0.8) 1.9 (0–3, SD ¼ 1.1) 2.8 (1–3, SD ¼ 0.6)
DRS–R–98 diagnostic items score mean
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when full-syndromal, as evidenced by higher total,
severity, and diagnostic scores. Within the motor sub-
types of delirium, the no-motor subtype occurred
more frequently in subsyndromal patients, whereas
the mixed subtype was more common in those with
full-syndromal delirium.

Correct classification of full-syndromal versus
subsyndromal delirium varied between items and ex-
ceeded 70% for sleep–wake cycle disturbances, lan-
guage, orientation, attention, and visuospatial
abilities. Perceptual disturbances and delusions al-
lowed for correct classification in half of patients,
whereas the rate for the remaining items varied be-
tween 64 and 68% (Table 4).

The items of the DRS–R–98 were very sensitive in
distinguishing between subsyndromal and full-
syndromal delirium, but they were not particularly
specific. The items with lower sensitivity were per-
ceptual disturbances, delusions, lability of affect,
and psychomotor agitation. Conversely, in addition
to symptom fluctuations, these items were rather
specific. The PPVs remained high throughout the
DRS–R–98 items, whereas NPVs were greater for
language abnormalities, attention, orientation, vi-
suospatial abilities, and temporal onset.

DISCUSSION

Summary of Main Findings

With perfect agreement on the DSM–IV–TR diagno-
sis in this sample, subsyndromal delirium was evalu-
ated versus no and full-syndromal delirium based on
DRS–R–98 items. In total, 13% of patients had sub-
syndromal delirium, 30% had full-syndromal delir-
ium, and 58% had no delirium. Among delirium
subtypes (hyperactive, hypoactive, mixed, or none),
no motor alterations were found in those without de-
lirium, in those with the subsyndromal hypoactive
subtype, and in those with the mixed full-syndromal
subtype.

Between no and subsyndromal delirium, delirium
as evidenced by the prevalence and severity of DRS–
R–98 items (including total score) was more severe.
In particular, there were greater impairments in
the cognitive domain in terms of attention, orienta-
tion, short- and long-term memory, visuospatial abil-
ities, language, and thought, as well as the sleep–
wake cycle. These same domains distinguished
subsyndromal from no delirium, as evidenced by
the discriminant analysis and respective sensitivi-
ties, specificities, and NPVs. Conversely, perceptual
disturbances, delusions, lability of affect, or psycho-
motor agitation were not appropriate for this distinc-
tion. The PPVs was moderate throughout the items.
Similarly, between full- and subsyndromal delirium,T
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the severity of delirium was again greater for full-
syndromal patients. Full-syndromal delirium was
correctly classified and, with the exception of percep-
tual disturbances and delusions, sensitivities were
high throughout the DRS–R–98 items. However,
the specificities of these items were not substantial,
with the exception of perceptual disturbances, delu-
sions, affective lability, and psychomotor agitation.
The PPV was generally substantial, and NPVs mod-
erate. The moderate specificities and NPVs indicated
an overlap in symptomatology and that the differen-
tiation of subsyndromal from full-syndromal delir-
ium was more challenging than that from no
delirium, owing to the closer proximity of these
subforms.

Comparison to the Existing Literature

The DRS–R–98 is one of the most commonly used
delirium rating scales. The total DRS score com-
prises severity and diagnostic items and can distin-
guish delirium from dementia, schizophrenia,
depression, and other medical illnesses during blind
rating, with a sensitivity ranging from 91 to 100%,
depending on the chosen cutoff score (Trzepacz
et al., 2001). The original English version has high
sensitivity, specificity, interrater reliability, and
concurrent validity compared to its predecessor, the
original DRS (Trzepacz et al., 1988).

The findings of our study support previous find-
ings with respect to severity of subsyndromal

Table 2. Statistical analysis of sociodemographic and psychiatric variables, including the presence and
severity of DRS–R–98 items between no versus subsyndromal and subsyndromal versus full-syndromal
delirium

Presence of items Severity of items

p p

No vs.
subsyndromal

delirium

Subsyndromal vs.
full-syndromal

delirium

No vs.
subsyndromal

delirium

Subsyndromal vs.
full-syndromal

delirium

Age – – 0.657b 0.059b

Gender 0.666* 0.409* – –
Day of assessment – – 0.030b 0.547b

DRS–R–98 severity items
1. Sleep–wake cycle disturbance <0.001a <0.001a 0.006b 0.001b

2. Perceptual disturbances 0.593a 0.002a 0.801b <0.001b

3. Delusions 0.593a 0.034a 0.717b 0.015b

4. Lability of affect 0.327a <0.001a 0723b <0.001b

5. Language <0.001a <0.001a <0.001b <0.001b

6. Thought process <0.001a 0.083a <0.001b <0.001b

7. Psychomotor agitation 0.232a 0.001a 0.362b <0.001b

8. Psychomotor retardation <0.001a 0.272a <0.001b <0.001b

9. Orientation <0.001a 0.006a <0.001b <0.001b

10. Attention <0.001a 0.024a <0.001b <0.001b

11. Short-term memory <0.001a 0.038a 0.005b 0.002b

12. Long-term memory <0.001a 0.011a 0.002b 0.004b

13. Visuospatial ability <0.001a 0.054a <0.001b 0.029b

DRS–R–98 diagnostic items
14. Temporal onset <0.001a 0.003a ,0.001b 0.027b

15. Fluctuation of symptom
severity

0.00a 0.001a ,0.001b ,0.001b

16. Etiology <0.001a – 0.028b 0.028b

DRS–R–98 score mean
Severity – – ,0.001b ,0.001b

Diagnostic – – ,0.001b ,0.001b

Total – – ,0.001b ,0.001b

DRS–R–98 psychomotor
activity or subtype in %
Hyperactive 1a 0.278a – –
Hypoactive <0.001a 0.224a – –
Mixed 0.040a 0.010a – –
No motor subtype <0.001a 0.003a – –

DRS–R–98 ¼ Delirium Rating Scale–Revised, 1998.
a Pearson’s x2 test. b ANOVA ¼ analysis of variance (Games–Howell).
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Table 3. Correct classification, sensitivities, specificities, as well as positive and negative predictive values (PPVs and NPVs) of DRS–R–98 items
between no and subsyndromal delirium

Correctly
classified in % p Sensitivity CI95% Specificity CI95% PPV CI95% NPV CI95%

DRS–R–98 severity items
1. Sleep–wake cycle disturbance 82.2 ,0.001 63.9 46.2–79.2 68.7 61–75.6 30.7 20.5–42.4 89.8 83.1–94.4
2. Perceptual disturbances 81.7 0.295 5.7 0.7–19.2 97.6 93.4–99.3 33.3 4.3–77.7 83.2 77.2–88.1
3. Delusions 81.3 0.312 5.6 0.7–18.7 97.6 93.4–99.3 33.3 4.3–77.7 82.7 76.7–87.7
4. Lability of affect 78.6 ,0.001 13.9 4.7–29.5 92.2 97.1–95.8 27.8 9.7–53.5 83.2 77.1–88.3
5. Language 87.6 ,0.001 72.2 54.8–85.8 91 85.5–94.9 63.4 46.9–77.9 93.8 88.9–96.7
6. Thought process 77.2 ,0.001 68.6 50.7–83.2 79 72.1–85 40.7 28.1–54.3 92.3 86.7–96.1
7. Psychomotor agitation 80.3 0.146 11.1 3.1–26.1 95.2 90.8–97.11 33.3 9.9–65.1 83.3 77.2–88.3
8. Psychomotor retardation 77.8 ,0.001 77.8 60.9–89.9 77.8 70.1–83.4 43.1 30.9–56 94.2 88.9–97.5
9. Orientation 81.3 ,0.001 77.8 60.1–89.9 82 75.4–87.6 48.3 35–61.2 95.5 89.4–97.6
10. Attention 81.3 ,0.001 91.7 77.5–98.3 79 72.1–85 48.5 36.2–61 97.8 93.6–99.5
11. Short-term memory 69.2 ,0.001 62.9 44.9–78.5 70.5 62.9–77.3 31 20.5–43.1 90 83.5–94.6
12. Long-term memory 67.8 ,0.001 65.7 47.8–80.9 68.3 60.6–75.2 30.3 20.3–41.9 90.5 84–95
13. Visuospatial ability 69.6 ,0.001 87.5 61.7–98.5 67 57.3–75.7 28 16.2–42.5 97.3 90.7–99.7
DRS–R–98 diagnostic items
14. Temporal onset 88.7 ,0.001 83.3 67.2–93.6 89.8 84.2–94 63.8 48.5–77.3 96.2 91.8–98.6
15. Fluctuation of symptom severity 84.2 ,0.001 11.1 3.1–26.1 100 97.8–100 100 39.8–100 83.9 78.1–88.7
16. Etiology – 100 90.3–100 100 97.8–100 100 90.3–100 100 97.8–100

DRS–R–98 ¼ Delirium Rating Scale–Revised, 1998; CI95% ¼ 95% confidence interval.
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Table 4. Correct classification, sensitivities, specificities, as well as positive and negative predictive values (PPVs and NPVs) of DRS–R–98 items for
full- and subsyndromal delirium

Correctly classified, in % p Sensitivity CI95% Specificity CI95% PPV CI95% NPV CI95%

DRS–R–98 severity items
1. Sleep–wake cycle disturbance 76.2 ,0.001 93 85.4–97.4 36.1 20.8–53.8 77.7 68.4–85.3 68.4 43.5–87.4
2. Perceptual disturbances 51.3 0.001 33.3 23.4–44.5 94.3 80.8–99.3 93.3 77.9–98.2 37.1 33.2–41.2
3. Delusions 44.2 0.024 22.6 24.2–33.1 94.4 81.3–99.3 90.5 69.6–98.8 34.3 25.1–44.6
4. Lability of affect 63.9 ,0.001 54.7 43.6–65.4 86.1 70.5–95.3 90.4 79–96.8 44.3 32.4–56.7
5. Language 77 ,0.001 97.7 91.9–99.7 27.8 14.2–45.2 76.4 67.3–84 83.3 51.6–97.9
6. Thought process 68.6 0.063 83.7 74.2–90.8 31.4 16.9–49.3 75 65.1–83.3 44 24.4–65.1
7. Psychomotor agitation 55.7 0.001 41.9 31.3–53 88.9 73.9–96.9 90 76.3–97.2 39 28.4–50.4
8. Psychomotor retardation 68 0.193 87.2 78.3–93.4 22.2 10.1–39.2 72.8 63.2–81.1 42.1 20.3–66.5
9. Orientation 73.8 0.001 95.3 88.5–98.7 22.2 10.1–39.2 74.6 71–77.8 66.7 39.1–86.2
10. Attention 73 0.006 100 95.8–100 8.3 1.8–22.5 72.3 63.3–80 100 29.2–100
11. Short-term memory 68.3 0.003 81.2 71.2–88.8 37.1 21.5–55.1 75.8 65.7–84.2 44.8 26.5–64.3
12. Long-term memory 71.4 0.007 86.9 77.8–93.3 34.3 19.1–52.2 76 66.3–84.2 52.2 30.6–73.2
13. Visuospatial ability 79.1 0.010 100 93–100 12.5 1.6–38.4 78.5 66.5–87.7 100 –
DRS–R–98 diagnostic items
14. Temporal onset 74.6 0.001 98.8 93.7–100 16.7 6.3–32.8 73.9 64.9–81.7 85.7 42.1–99.6
15. Fluctuation of symptom severity 55.7 0.001 41.9 31.3–53 88.9 73.9–96.9 90 76.3–97.2 39 28.4–50.4
16. Etiology – 100 95.8 100 0–9.7 70.5 61.6–78.4 70.5 61.6–78.4

DRS–R–98 ¼ Delirium Rating Scale–Revised, 1998; CI95% ¼ 95% confidence interval.
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delirium as intermediate between no and full-syn-
dromal delirium (Trzepacz et al., 2012). Further,
the DRS–R–98 items were able to distinguish be-
tween these subforms of delirium and indicated
that subsyndromal delirium is clearly distinct from
no delirium. With growing understanding and impor-
tance of this form of delirium, the DRS–R–98 has
proved to be a useful instrument in its detection.
However, the current literature is not clear on the
definition of subsyndromal delirium by the DRS–
R–98 (Trzepacz et al., 2012), and further research
is required to enhance the ability of this scale to cor-
rectly identify subsyndromal delirium.

Distinguishing between subsyndromal and full-
syndromal delirium was more challenging. As
previously noted and as confirmed in our study, sub-
syndromal delirium is an entity closer to full-
syndromal than to no delirium (Trzepacz et al.,
2012). Although full-syndromal delirium was found
to be more severe than subsyndromal delirium, the
DRS–R–98 items mostly correctly classified full-syn-
dromal delirium, and these items were very sensitive.
However, these items were not particularly specific in
distinguishing between sub- and full-syndromal de-
lirium. Both the PPVs and NPVs behaved in similar
fashion. This lack of specificity and NPVs indicated
a closer proximity in symptomatology to full-syndro-
mal than to no delirium. Further, this could be an
indication that subsyndromal delirium could be per-
ceived as a subform or even as another subtype of
delirium.

STRENGTHS AND LIMITATIONS OF THE
STUDY

Our study has several strengths, but a number of lim-
itations should be noted. Almost 300 patients were
prospectively screened and rated for delirium using
DRS–R–98 and DSM–IV–TR criteria. With respect
to diagnosis of delirium with the DSM–IV–TR crite-
ria, interrater agreement was perfect.

The study limitations included a high prevalence of
hypoactive delirium, which was due to the critical
care population studied. In addition, there was an ab-
sence of baseline cognitive recordings due to the pro-
spective nature of our study, so that preexisting
cognitive disorders could not be excluded despite
screening the medical records for them. Further,
this study was cross-sectional, so that further longitu-
dinal studies exploring the subforms of subsyndromal
delirium (prodromal, subthreshold, resolving, and re-
sidual) as well as the impact of unrecognized subsyn-
dromal delirium are required. In particular, a clear
definition of subsyndromal delirium with respect to
the DRS–R–98 is required in order to enhance its ef-
fectiveness for recognizing this form of delirium

CONCLUSIONS

Subsyndromal delirium represents a distinct entity
and is intermediate between no delirium and full-
syndromal delirium. With respect to no delirium,
the DRS–R–98 is a useful instrument for identifica-
tion of this subform, even when interpretation of
DRS–R–98 scores requires further evaluation. To a
lesser degree, full-syndromal delirium was recog-
nized correctly, but the specificity and NPV of the
DRS–R–98 items in discrimination of these sub-
forms was not sufficient, indicating that subsyndro-
mal delirium resembles full-syndromal delirium
more than no delirium and can be perceived as a sub-
form or even another subtype of delirium.
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