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This study examined the frequencies of the 10
symptoms of delirium identified in DSM-III-R
among patients with delirium (DSM-III-R
criteria) who did or did not have dementia. The
prevalence of each symptom, the numbers of
symptoms, and the combinations of symptoms
were determined among 322 elderly medical inpa-
tients classified into one of four groups: delirium
and dementia (n�128), delirium only (n�40),
dementia only (n�94), or neither (n�60). Symp-
toms were assessed at the time of diagnosis and
independently (by use of a different scale) within
24 hours of diagnosis. Delirium appeared to be
phenomenologically similar among patients with
and those without dementia, although patients
with dementia had more psychomotor agitation
at the time of diagnosis and more disorganized
thinking and disorientation at the second assess-
ment.
(The Journal of Neuropsychiatry and Clinical

Neurosciences 2002; 14:167–175)

Delirium is a cognitive disorder characterized by
acute onset, a fluctuating course, an altered level

of consciousness, and disturbances in orientation, mem-
ory, attention, thinking, perception, and behavior.1 It oc-
curs in 11% to 26% of older hospitalized medical inpa-
tients2–5 and appears to be associated with significant
increases in length of hospital stay, rates of institution-
alization, functional disability, and rates of death.6

In elderly persons, dementia is the most common risk
factor for delirium.7 Consequently, there are problems
in determining which symptoms are due to delirium
and which to dementia. Using the Delirium Rating Scale
(DRS, based on DSM-III criteria), Trzepacz et al.8 scored
the severity of symptoms of delirium in hospital inpa-
tients, 20 with delirium (ages 28–83; mean age 59), 9
with dementia (ages 70–84; mean age 78), and 9 with
neither (ages 28–62; mean age 42). They reported no
overlap in the distribution of DRS scores between
groups. This scale has since been validated by two other
research groups using DSM-III-R criteria to diagnose de-
lirium and dementia.9,10

Gottlieb et al. (Table 1),11 using operationalized crite-
ria for DSM-III symptoms of delirium, compared the fre-
quency of symptoms of delirium in two groups of el-
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TABLE 1. Frequencies of symptoms of delirium in different studies (%)

Gottlieb et al. 199111 Liptzin et al. 199313

Symptom

Delirium
(42% had dementia)

(n�48)

No Delirium
(7% had dementia)

(n�187)

Delirium
(Total)
(n�125)

Delirium
(No Dementia)

(n�67)

Delirium
(Dementia)
(n�58)

Acute onset 100a 12 — — —
Fluctuation 100a 9 38 40 34
Inattention — — — — —
Disorganized thinking 76 6 93 93 93
Clouding of consciousness 100a 5 100a 100a 100a

Disorientation 100a 34 78 82 74
Memory impairment 100a 64 — — —
Perceptual disturbances 75 3 38 28 50
Psychomotor changes 93 40 93 93 93
Sleep disturbances 96 65 77 82 93

aSymptom required for diagnosis of delirium.

derly medical inpatients, 48 with delirium (20 of whom
had a previous diagnosis of dementia) and 187 without
delirium (13 of whom had a previous diagnosis of de-
mentia). By definition, clouding of consciousness, dis-
orientation, memory impairment, fluctuation, and acute
onset were present in 100% of patients with delirium;
the same symptoms were present in 5%, 34%, 64%, 9%,
and 12%, respectively, of patients without delirium.
Similarly, perceptual disturbances, incoherent speech,
sleep disorder, and psychomotor changes occurred in
75%, 76%, 96%, and 93%, respectively, of delirious pa-
tients and 3%, 6%, 65%, and 40%, respectively, of non-
delirious patients.
Using the Delirium Symptom Interview (DSI),12 Lev-

koff et al.5 examined elderly hospitalized patients and
identified 125 cases that met DSM-III criteria for delir-
ium. Interrater agreement (kappa) for individual symp-
toms on the DSI ranged from 0.31 to 1.0.12 Liptzin et al.13

(Table 1) reexamined the data (collected independently
of the diagnostic process) for these 125 cases to deter-
mine the frequency of symptoms of delirium among pa-
tients with (n�58) or without (n�67) dementia. Distur-
bances in orientation, consciousness, sleep, perception,
speech, and psychomotor activities, and fluctuating be-
havior, occurred in 82%, 100%, 82%, 28%, 43%, 93%, and
40%, respectively, of delirious patients without demen-
tia and 74%, 100%, 71%, 50%, 95%, 93%, and 34%, re-
spectively, of delirious patients with dementia; the
authors concluded that delirium may not be phenom-
enologically different in patients with and without de-
mentia.
The most recent study14 compared mean item scores

on the DRS between 18 elderly inpatients with delirium
alone and 43 with delirium superimposed on dementia.
The DRS was completed blind to diagnosis. Only one
mean item score, cognitive impairment, was signifi-
cantly different (greater in the group with dementia) be-

tween the groups. In the same study, an exploratory
principal components analysis of DRS items identified
7 out of 10 delirium symptoms as comprising two core
factors that were similar for the two groups. However,
three symptoms (hallucinations, cognitive impairment,
variability of symptoms) loaded onto opposite factors in
the two groups.
To date, the evidence on the frequency of symptoms

of delirium among patients with or without dementia is
limited in six ways. First, most studies included rela-
tively small numbers of cases with delirium and/or de-
mentia.8,11,14 Second, most studies did not assess the re-
liability and validity of the measurement of individual
delirium symptoms.8,11,14 Third, two of the studies did
not assess the frequency of symptoms independent of
the diagnostic process.8,11 Fourth, three of the studies
did not report the frequency of delirium symptoms
among delirious patients with or without demen-
tia.8,11,14 Fifth, the frequencies of symptoms in the two
studies that reported them differed substantially (Table
1).11,13 Sixth, none of the studies reported the frequencies
of symptoms among delirious patients with or without
dementia and in comparable but nondelirious patients
with or without dementia. Thus, the purpose of this
study was to examine the prevalence and patterns of
symptoms of delirium among elderly delirious medical
inpatients with or without dementia, using two different
reliable and valid symptom measures: the Confusion
Assessment Method completed by a screening nurse to
diagnose delirium, and the Delirium Index completed
by a research assistant to rate the severity of delirium,
independent of the diagnostic process.

METHODS

Study Design
The study is a secondary analysis of data collected in
two concurrent studies on delirium: a randomized con-
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trolled trial of management of delirium and a nonex-
perimental prospective study of the prognosis of delir-
ium that included nondelirious subjects. The study was
conducted at St. Mary’s Hospital, a 400-bed primary
acute care university-affiliated hospital in Montreal. A
study nurse (SN) was responsible for patient screening
and enrollment in the two studies. Only patients age 65
and over who were admitted from the emergency de-
partment to the medical services were included in the
studies. We excluded patients with a primary diagnosis
of stroke; those admitted to the oncology unit; those ad-
mitted to the intensive care unit (ICU) or cardiac moni-
toring unit (CMU) unless they were transferred to a
medical ward within 48 hours of admission; and those
who did not speak English or French.
The study nurse administered the Confusion Assess-

ment Method (CAM)15 to those whose initial score
on the Short Portable Mental Status Questionnaire
(SPMSQ)16 was 3 or more (see Measures section), or
whose nursing notes indicated symptoms of delirium.
The SN used various data sources to complete the CAM
(chart, family, nursing staff) and assessed the patient at
several timepoints, if necessary. Delirium was diagnosed
if the patient met DSM-III-R criteria for delirium.17 Those
whose initial SPMSQ scorewas less than 3, or who scored
3 or more but were negative on the CAM, were re-
screened with the SPMSQ daily for the following week.
The CAM was readministered if the SPMSQ score in-
creased or there was evidence from the nursing notes of
symptoms of delirium.
Nondelirious subjects were selected from patients

screened for delirium but free of this condition. In order
to balance the distributions of age and prior cognitive
impairment among patients with and without delirium,
the sampling method for nondelirious patients took into
account the patient’s age and initial SPMSQ score. Thus,
nondelirious subjects were selected from patients age 70
and over, and only a subsample of patients with SPMSQ
scores of less than 3 were included.
Prior to enrollment, patients with delirium and/or

dementia were asked for assent to participate in the
study and a familymemberwas asked for informed con-
sent; cognitively intact patients were asked for informed
consent.
The Delirium Index (DI)18 and the IQCODE19 were

completed by a research assistant (RA) within 24 hours
of the diagnosis. For completion of the DI, the RA had
no knowledge of the patient’s diagnosis and had been
trained only to rate the presence and severity of the
seven symptoms on the DI based on assessment of the
patient at one point in time.
Other measures completed by the SN or RA included

Clinical Severity of Illness,20 Mini-Mental State Exami-

nation (MMSE),21 Barthel Index (BI),22 and premorbid
OARS Instrumental Activities of Daily Living.23

Measures
The SPMSQ16 is a widely used, observer-rated, 10-item
questionnaire that evaluates orientation, memory, and
concentration. Scale scores (based on the number of er-
rors) range from 0 (no impairment) to 10 (severe im-
pairment). The test-retest reliability is reported to be
0.8.16 At a cutoff point of three or more errors, the in-
strument is reported to have a sensitivity of 0.84 and a
specificity of 0.89 in identifying medical inpatients with
organic brain syndromes.24

The CAM15 is a structured instrument that operation-
alizes the 10 symptoms of delirium specified in the
DSM-III-R: acute onset, fluctuating course, inattention,
disorganized thinking, altered level of consciousness,
disorientation, memory impairment, perceptual distur-
bances, psychomotor agitation or retardation, and
sleep/wake disturbance. The CAM diagnosis of delir-
ium (based on DSM-III-R criteria) was validated against
the clinical judgment of a psychiatrist and found to have
a sensitivity of 97% and a specificity of 92%.15 In the
present study, the SN diagnosis of delirium had a sen-
sitivity of 0.89 and a specificity of 1.0 compared with a
consensus diagnosis involving psychiatrists.25 In an ear-
lier study,26 interrater agreement (kappa) for the indi-
vidual symptoms of delirium ranged from 0.64 to 1.0
(n�11), and in the present study, from 0.28 to 1.0
(n�14). The earlier study included only severe and typ-
ical cases of delirium, whereas the present study in-
cluded a broader range of cases; hence the lower kappa
values.
The DI18 is an instrument developed by our group for

the measurement of the severity of symptoms of delir-
ium. It is based solely on observation of the individual
patients, without additional information from family
members, nursing staff, or the patient’s medical chart.
The first five questions of theMMSE21 comprise themin-
imum basis of observation. Seven of the 10 symptoms
assessed on the CAM (including disorders of attention,
thought, consciousness, orientation, memory, percep-
tion, and psychomotor activity but excluding acute on-
set, fluctuation, and sleep-wake disturbance) are rated
on the following impairment scale: 0�absent, 1�mild,
2�moderate, 3�severe. The total score ranges from 0
(no symptoms) to 21 (maximum severity). Patients who
are unresponsive are scored at maximum severity on
inattention, disorganized thinking, disorientation, and
memory impairment. We established the interrater re-
liability, concurrent criterion validity, and sensitivity to
change of the DI in 30 patients with delirium who were
rated simultaneously and independently by one or two
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research assistants and a geriatric psychiatrist on up to
four occasions. The concordance coefficient between DI
ratings by a psychiatrist and a research assistant was
0.81, and between two research assistants, 0.71. Pearson
correlation coefficients were 0.84 between the DI and the
Delirium Rating Scale (DRS), and 0.71 between change
in the DI and change in the DRS. The interrater agree-
ment (kappa) for the individual symptoms of delirium
in the present study ranged from 0.43 to 0.80 (n�43).
The IQCODE19 assesses the presence of dementia

prior to admission based on the responses of an infor-
mant who has known the patient for at least 5 years; the
score is an average of the 16-item scores, each rated from
1 (much improved) to 5 (much worse). In the original
publication,19 using a cutoff of 3.32 or more to identify
patients with dementia, the sensitivity was 0.79 and the
specificity was 0.82. In a later validation study of a
French version of the questionnaire conducted in Que-
bec,27 a cutoff of 3.6 or more had a sensitivity of 0.75 and
a specificity of 0.96. On the basis of the distribution of
scores in our population, we used a cutoff of 3.51 or
more to identify patients with dementia.
Clinical Severity of Illness20 was assessed at baseline

by the SN; scores range from 1 (minimal) to 9 (most
severe). The Mini-Mental State Examination (MMSE)21

measures cognitive function on a scale of 0 (poor) to 30
(excellent). The Barthel Index22 measures independence
in personal care activities; we used a modified scoring
system28 that ranged from 0 (dependent) to 100 (inde-
pendent). The OARS Instrumental Activities of Daily
Living questionnaire23 was administered to an infor-
mant to assess premorbid function (prior to current ill-
ness but not more than one month before admission);
the scale score ranges from 0 (dependent) to 16 (inde-
pendent).

Statistical Analysis
Patients were classified into four different groups based
on their delirium and dementia diagnosis: 1) both delir-
ium and dementia, 2) delirium only, 3) dementia only,
and 4) neither delirium nor dementia. Descriptive sta-
tistics of patients’ demographic and clinical character-
istics were obtained separately within the four groups.
To study the distribution of symptoms within each

group, we used three different approaches. First, we es-
timated the prevalence of each symptom, separately for
the CAM and DI scales, within the four patient groups.
Among patients with delirium, those with and without
dementia were compared based on the difference in the
prevalence of each symptom (and the associated 95%
confidence interval). Similarly, the difference in symp-
tom prevalence attributable to delirium was examined
among patients with and without dementia. Next, we

compared the difference in the numbers of symptoms of
delirium in the four groups based on the seven symp-
toms that were common between the CAM and DI
scales, separately for each scale.
Finally, we used cluster analysis to study whether

there were patient subgroups defined by different com-
binations of delirium symptoms (assessed by the DI)
within the groups with delirium/dementia and delir-
ium only. The cluster analysis was based on the “parti-
tioning around medoids (PAM)” approach,29 which par-
titions the data into a predetermined number of clusters
based on a dissimilarity criterion. The dissimilarity be-
tween each pair of patients on the DI scale was mea-
sured by using the Euclidean distance. To implement the
cluster analysis we first randomly divided each patient
group into two samples of equal size and then identified
2, 3, or 4 clusters in each sample by using PAM. By com-
paring the “medoids” or central values of different clus-
ters between the two samples we were able to verify the
validity of the clusters. Once the number of clusters was
ascertained, PAM was used to determine the cluster
membership for the entire patient group. Within clus-
ters, we estimated a mean severity score for each symp-
tom as the mean DI score for that symptom. We also
estimated the mean (and 95% confidence interval) of
demographic and clinical characteristics within each
cluster. We did not use cluster analysis to study CAM
symptoms because we believed that the resulting clus-
ters would be determined by the symptoms required for
the diagnosis of delirium. All statistical analyses were
done by using the S-plus software package.30

RESULTS

During the study enrollment period, there were 4,085
medical admissions, of which 1,552 (38.0%) were
screened for delirium. The reasons for exclusion were
admission to oncology (452), admission to intensive care
or coronary care units (377), transfer to long-term care
(332), language barrier (301), stroke (289), not sampled
or missed (181), refused screening (164), previously en-
rolled in study (127), transferred or discharged (113),
communication problem (105), residence outside geo-
graphic area (69), died (20), and other (3). Of the 1,552
patients screened, 187 met DSM-III-R criteria for delir-
ium; 174 nondelirious subjects were also enrolled in the
study. We excluded 19 patients with delirium and 20
nondelirious subjects because data on dementia status
were missing, leaving 168 delirium cases and 154 non-
delirious subjects in the study sample.
At enrollment, there were significant differences be-

tween the four patient groups with respect to age, gen-
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TABLE 2. Selected characteristics of patients at enrollment, by presence of delirium or dementia

n (%) or Mean�SD

Characteristics Delirium and Dementia Delirium Only Dementia Only Neither Pa

Total number of patients 128 (100.0) 40 (100.0) 94 (100.0) 60 (100.0) —
Sex 0.004
Female 72 (56.3) 21 (52.5) 73 (77.7) 38 (63.3)
Male 56 (43.8) 19 (47.5) 21 (22.3) 22 (36.7)

Living arrangements prior to admission �0.001
Home alone 33 (25.8) 13 (32.5) 29 (30.9) 27 (45.0)
Home with others 53 (41.4) 24 (60.0) 34 (36.2) 16 (26.7)
Senior residence/foster home 20 (15.6) 2 (5.0) 26 (27.7) 13 (21.7)
Nursing home 22 (17.2) 1 (2.5) 5 (5.3) 3 (5.0)

Age, years 84.3�6.82 80.8�8.2 84.4�6.9 82.3�6.9 0.015
MMSE 12.6�7.3 18.1�6.2 18.3�5.6 22.2�5.6 �0.001
Barthel Index 34.8�28.3 49.0�32.5 49.8�26.4 59.1�27.1 �0.001
IADL (premorbid) 5.4�3.3 10.4�2.5 6.3�3.3 9.1�3.1 �0.001
Clinical severity of illness 5.6�1.4 5.5�1.1 4.2�1.5 4.3� 1.3 �0.001

Note: MMSE�Mini-Mental State Examination; IADL�Instrumental Activities of Daily Living.
aP-value for chi-square test in the case of categorical variables and for a two-tailed one-way analysis of variance in the case of quantitative

variables.

der, living arrangements, and the measures of function
and severity (Table 2). Patients with delirium only were
more likely than patients without delirium to be male
and living at home with others. Patients with delirium,
with or without dementia, had higher clinical severity
and lower BI scores than the two groups without delir-
ium. Patients with dementia only were more likely to be
female.
The prevalence of symptoms of delirium in the four

groups, as determined by the CAM, is presented in Table
3. Most symptoms of delirium had a similar prevalence
in the group with delirium/dementia (G1) as in the
group with delirium alone (G2), except for psychomotor
agitation, which was significantly more prevalent
among patients with delirium/dementia. All symptoms
of delirium were significantly more prevalent among
patients diagnosed with delirium than patients without
delirium, irrespective of the presence of dementia, ex-
cept for memory impairment, which was present in
100% of dementia patients with or without delirium.
The prevalence of symptoms of delirium as deter-

mined by the DI tended to be lower than that deter-
mined by the CAM (Table 4). Most symptoms of delir-
ium (except perceptual disturbances and psychomotor
retardation) were more prevalent in the delirium/de-
mentia group than in the delirium group, significantly
so for disorganized thinking and disorientation. In con-
trast with the CAM, the symptom prevalence that was
attributable to delirium tended to be smaller both
among patients with and those without dementia, and
it was not always statistically significant.
The frequency distributions and the mean number of

symptoms as measured by the CAM and DI are pre-
sented in Table 5 and Table 6, respectively. For the DI

but not the CAM, the mean number of symptoms was
significantly higher in the delirium/dementia group than
the delirium group (mean difference�0.72, P�0.0058).
For both instruments, themean number of symptomsdif-
fered significantly between groups with or without delir-
ium irrespective of the presence of dementia; however,
the mean difference in the number of symptoms attrib-
utable to delirium was greater for the CAM than the DI,
regardless of the presence of dementia.
The cluster analysis identified two similar clusters of

symptoms on the DI for the delirium/dementia and de-
lirium groups. Figure 1 is a plot of the mean symptom
severity score for each symptom within each cluster in
the delirium/dementia and delirium-only groups. The
clusters separate patients with delirium/dementia in
terms of higher mean symptom severity scores for altered
consciousness, memory impairment, disorientation, in-
attention, disorganized thinking, and psychomotor retar-
dation. There are smaller differences between the clusters
for patients with delirium only, except that one cluster
has greater impairment of consciousness than the other
cluster. These two clusters may be defined by level of
consciousness as alert (mean DI score 0) or hypoalert
(mean DI score 1). Notably, the hypoalert cluster defines
a group of patients who have higher severity of illness
scores and lower MMSE, Barthel and (premorbid) IADL
scores scores in both delirium/dementia and delirium
groups, significantly so in the delirium/dementia group
(Table 7).

DISCUSSION

This study examined the prevalence and patterns of
symptoms of delirium in elderlymedical inpatientswith
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TABLE 6. Proportion (%) of patients who endorsed each DI symptom and mean number of symptoms per patient within each group

Number of DI
Symptoms Endorsed

G1 Dementia & Delirium
(n�128)

G2 Delirium
(n�40)

G3 Dementia
(n�94)

G4 Neither
(n�60)

1 0.8 7.5 9.6 25.0
2 7.8 10.0 20.2 33.3
3 14.1 22.5 27.7 18.3
4 16.4 17.5 27.7 10.0
5 25.0 22.5 7.5 1.7
6 31.3 20.0 6.4 5.0
7 4.7 0.0 1.1 1.7
Total 100.0 100.0 100.0 95.0

Meana 4.70 3.98 3.27 2.37
Min 1 1 1 0
Max 7 6 7

Note: DI�Delirium Index.
at-tests for between-group comparison of the mean:
1) G1 vs.G2: Mean difference�0.72; t�2.78, df�1, P�0.0058.
2) G1 vs.G3: Mean difference�1.43; t�7.35, df�1, P�0.0001.
3) G2 vs.G4: Mean difference�1.61; t�5.50, df�1, P�0.0001.

TABLE 5. Proportion (%) of patients who endorsed each CAM item and the mean number of CAM symptoms per patient
within each group

Number of CAM
Symptoms Endorsed

G1 Dementia & Delirium
(n�128)

G2 Delirium
(n�40)

G3 Dementia
(n�94)

G4 Neither
(n�60)

0 0.0 0.0 0.0 6.7
1 0.0 0.0 4.3 18.3
2 0.0 0.0 24.5 28.3
3 0.0 0.0 18.1 6.7
4 0.0 0.0 4.3 5.0
5 0.0 0.0 9.6 6.7
6 1.6 5.0 14.9 11.7
�7 98.4 95.0 24.5 16.7
Total 100.0 100.0 100.0 100.0

Meana 8.85 8.73 4.49 3.45
Min 6 6 1 0
Max 11 11 9 9

Note: CAM�Confusion Assessment Method.
at-tests for between-group comparison of the mean:
1) G1 vs. G2: Mean difference�0.13; t�0.37, df�1, P�0.71.
2) G1 vs. G3: Mean difference�4.36; t�16.85, df�1, P�0.0001.
3) G2 vs. G4: Mean difference�5.28; t�13.56, df�1, P�0.0001.

or without dementia, using two independent measures.
Thus, delirious patients with dementia tended to have
more symptoms of delirium than delirious patients
without dementia, significantly so for psychomotor ag-
itation on the CAM, disorganized thinking and disori-
entation on the DI, and the mean number of symptoms
on the DI. Symptom clusters distinguished groups of
hypoalert patients, particularly among patients with de-
mentia. Thus, delirium appears to be phenomenologi-
cally similar among patients with or without dementia,
although patients with dementia tend to have more
symptoms.
For most symptoms, the frequencies reported in the

present study are similar to those reported by Liptzin et

al.13 However, fluctuation was two to three times more
frequent in the present study and clouding of conscious-
ness was two to three times less frequent. These differ-
ences probably reflect how these symptoms were oper-
ationalized. In the present study, fluctuation was
determined by interview with the patient and a family
member, whereas it was determined by patient inter-
view only in the study of Liptzin et al.13 Clouding of
consciousness was determined by a positive rating on
one item in the present study, whereas it was deter-
mined by a positive rating on one of eight items in the
Liptzin et al. study.
The differences in results between the CAM and DI

may be attributed to three factors. First, the diagnostic
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TABLE 7. Demographic and clinical characteristics and (95% confidence intervals) within clusters of patients with delirium, by presence
of dementia

Delirium & Dementia Delirium Only

Characteristic Alert Cluster Hypoalert Cluster Alert Cluster Hypoalert Cluster

Number of subjects 63 65 26 14
Age, mean years 83.63 84.92 80.54 81.36

(81.90, 85.36) (83.25, 86.60) (77.20, 83.88) (76.45, 86.26)
Male, % 0.44 0.43 0.46 0.50

(0.32, 0.57) (0.31, 0.56) (0.27, 0.66) (0.27, 0.73)
Married, % 0.32 0.25 0.46 0.50

(0.21, 0.45) (0.15, 0.37) (0.27, 0.66) (0.27, 0.73)
Living at home, % 0.73 0.62 0.88 0.99

(0.60, 0.83) (0.49, 0.73) (0.69, 0.97) (0.73, 0.99)
Clinical severity, mean 5.14 5.95 5.19 6.00

(4.85, 5.44) (5.60, 6.31) (4.81, 5.57) (5.25, 6.75)
Barthel Index, mean 45.90 24.03 56.27 35.64

(39.06, 52.74) (17.77, 30.29) (44.65, 67.89) (14.92, 56.36)
MMSE, mean 16.06 9.20 19.62 15.36

(14.51, 17.62) (7.53, 10.87) (17.31, 21.91) (11.72, 18.99)
IADL, mean 6.11 4.77 10.92 9.34

(5.23, 6.98) (4.00, 5.54) (10.05, 11.80) (7.79, 10.92)

Note: MMSE�Mini-Mental State Examination; IADL�instrumental activities of daily living.

FIGURE 1. Mean symptom severity score within clusters.
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process, using the CAM, multiple data sources, and
multiple points of observation, was more complete;
however, the diagnostic process itself probably exagger-
ated the differences in the prevalence and mean num-
bers of symptoms between the patients with and with-
out delirium. Second, when symptomswere determined
independent of the diagnostic process (using the DI),

there may have been regression toward the mean be-
cause more severe symptoms initially would tend to be
less severe at the second assessment. Third, the DI was
completed within 24 hours of the CAM, although there
may have been clinical improvement and actual reduc-
tion in the frequencies and numbers of delirium symp-
toms between measurements.
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This study has two strengths. First, the numbers of
patients with and without delirium or dementia were
relatively large. Second, the symptoms of deliriumwere
rated independently by using two different, valid, and
reliable instruments.
This study has six potential limitations. First, the

study was a secondary analysis of data collected for a
randomized trial and a prognosis study. Second, the
sampling method for nondelirious subjects was
weighted by SPMSQ score; thus, the symptom preva-
lences may have been inflated for patients without de-
lirium and particularly for those with neither delirium
nor dementia. Third, some symptoms of delirium can be
difficult to rate, and consequently the kappa values for
some symptoms on the CAM and DI were low; none-
theless, they were similar to values reported in a study

using the Delirium Symptom Interview.12 Fourth, we
used the IQCODE to determine dementia status. The
sensitivity and specificity of this instrument are high,
but it has not been validated among patients presenting
with delirium; nevertheless, the reported demographic
and clinical characteristics were consistent with the clas-
sification into the four groups. Fifth, the scoring of the
DI for unresponsive patients may have been responsible
for the two clusters we identified. And sixth, the results
might have differed if DSM-IV criteria had been used to
identify delirium.
On the basis of our findings, the 10 symptoms of de-

lirium listed in DSM-III-R17 seem to distinguish well be-
tween patients with and those without delirium. More-
over, these symptoms seem to be equally useful whether
or not the patient has dementia.
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