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The authors studied 61 geropsychiatric patients
with delirium from a cohort of 843 consecutive
admissions to a geriatric clinical research unit. A
central study goal was to assess how the presence
of dementia affected the presentation of delirium.
Eighteen delirious (D) and 43 delirious-demented
(D-D) patients were compared on the Delirium
Rating Scale (DRS), Mini-Mental State Exami-
nation (MMSE), Brief Psychiatric Rating Scale
(BPRS), and EEG. D-D patients had lower
MMSE scores, but no differences were found in
total DRS or BPRS scores or in EEG grade. DRS
items were similar in the two groups except that
D-D had more cognitive impairment than D. An
exploratory principal components analysis of DRS
items identified two core factors. The authors con-
clude that the presentation of delirium in the set-
ting of concurrent dementia is very similar to de-
lirium without dementia, with subtle differences
probably attributable to dementia.

(The Journal of Neuropsychiatry and Clinical
Neurosciences 1998; 10:199–204)

Delirium and dementia are both disorders involving
global cognitive impairment that can occur sepa-

rately or concurrently in the elderly. Although their time
course and constellation of symptoms differ, there is
some overlap in symptoms that complicates differential
diagnosis. Characteristics that usually assist in establish-
ing a diagnosis of delirium include acute onset, fluctu-
ation of symptoms, and severity of sleep–wake cycle
fragmentation. Also, different types of dementias pre-
sent with different symptom profiles, particularly at ear-
lier stages of dementia progression (for instance, de-
mentia of frontal lobe type versus Alzheimer’s), further
assisting in differential diagnosis. However, end-stage
dementias may be indistinguishable from delirium (ex-
cept by history), and some have proposed that the wide-
spread destruction of brain in end-stage dementia ac-
tually causes a chronic delirious state.1 What is not well
understood is whether and how the presence of non–
end-stage dementia may alter the presentation of delir-
ium.

Better understanding of delirium phenomenology
will enhance its clinical differentiation from dementia.
Unfortunately, there are few studies of delirium phe-
nomenology. Studies that have addressed delirium
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symptoms have taken different approaches. Some de-
scribe the occurrence of individual symptoms.2–8 Others
compare symptoms associated with hyperactive and hy-
poactive subtypes.9–11 Two have applied latent structure
techniques (such as principal components analysis) to
assess how symptoms cluster together in a delirious
population.6,12 Many but not all of these studies ex-
cluded demented patients who could have manifested
an alteration in the presentation of delirium phenome-
nology.

Liptzin et al.3 compared groups of delirious elderly
patients with and without underlying dementia by us-
ing the Delirium Symptom Interview (DSI). They found
no differences between these delirious groups for the
presence of disorientation, fluctuating behavior, or dis-
turbances of consciousness, sleep, perception, speech,
and psychomotor behavior. The Delirium Rating Scale
(DRS) distinguishes non-overlapping patient groups
with either delirium or dementia;13–15 only the DRS cog-
nitive-impairment item failed to differentiate delirious
from demented patients.6

To investigate further the phenomenological impact
of dementia on delirium, we used the DRS to study de-
lirious and delirious-demented elderly patients who
were admitted to a geropsychiatry clinical research in-
patient unit. Mini-Mental State Examination (MMSE),
Brief Psychiatric Rating Scale (BPRS), and electroen-
cephalograms (EEG) were also administered. We ex-
pected delirium to present similarly in the two groups,
except for higher age and DRS scores and lower MMSE
scores in the delirious-demented group. We anticipated
that factor analysis of DRS items might yield different
patterns of interitem relationships between groups due
to the co-occurrence of dementia affecting expression of
delirium symptoms.

METHODS

Subjects
The Geriatric Clinical Research Unit (GCRU) is a 26-bed
acute care unit for the assessment and treatment of late-
life mental disorders at Western Psychiatric Institute and
Clinic, University of Pittsburgh Medical Center; psychi-
atrists and an internist care for these patients. This hos-
pital provides psychiatric care to a large urban catch-
ment area and serves as a referral center for patients
from suburban and rural southwestern Pennsylvania.

All delirious patients 60 years of age and over who
were hospitalized on the GCRU between September 1,
1990, and July 1, 1993, were included in this study if they
stayed for at least 3 days and completed the usual com-
prehensive multidisciplinary evaluation by a geriatric

psychiatrist–led treatment team.14,16,17 For 2 delirious
patients who had repeat admissions, only the first ad-
mission was included. Most patients had an EEG, and
results were included if it was performed within 14 days
of admission.

Clinical Procedures
Comprehensive evaluation included psychiatric history
and mental status examination, physical examination,
serum laboratory tests, chest X-ray, ECG, EEG, and brain
imaging with MRI or CT. MRIs and CT scans were in-
terpreted by following a methodology previously de-
scribed,18 on the basis of radiologists’ clinical reports.
EEGs were interpreted as grade 0 (normal), I, II, or III
dysrhythmia according to the Mayo Clinic classification
system.19

Upon admission, patients were rated by a trained re-
search clinician who was not involved in the patient’s
care, using a battery of instruments including the DRS,13

a standardized version of the MMSE,20,21 and an an-
chored version of the BPRS1 with a minimum score of
17 points. The DRS rates the severity of 10 delirium
symptoms and includes symptom characterizations.
Higher scores on the DRS and BPRS and lower scores
on the MMSE indicate more impairment.

We assessed interrater reliability for the DRS, MMSE,
and BPRS throughout the study period by using intra-
class correlation coefficient procedures.22 Each intraclass
correlation coefficient (ICC) was based on concurrent
ratings by independent raters. During the study period,
good to excellent reliability was established and main-
tained for the DRS (ICC from 0.59 to 0.75), MMSE (ICC
from 0.98 to 1.00), and BPRS (ICC from 0.73 to 0.96),
using five different nonphysician raters.

Shortly after discharge, consensus by the research
team (three to six faculty psychiatrists and the research
staff) was established for the admission diagnoses ac-
cording to DSM-III-R criteria.23 In order to be diagnosed
with delirium and dementia, patients had to meet DSM-
III-R criteria for both. Dementia diagnoses had to be met
in the absence of delirium on the basis of longitudinal
data. Delirium diagnoses were made independently of
DRS ratings; otherwise, all available clinical information
from the patient, family, primary care physicians, and
old records was considered. The diagnosis that corre-
sponded to the symptoms that precipitated the admis-
sion was then recorded as the “primary psychiatric di-
agnosis.”

We selected all cases with a primary diagnosis of de-
lirium on admission, and then we divided them into
delirium only (D) and delirium with dementia (D-D)
groups. Because different dementias have somewhat dif-
ferent symptom profiles, we also subdivided the D-D
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group into three subgroups according to DSM-III-R de-
mentia type: Alzheimer’s, multi-infarct, and other.

Statistical Analyses
All analyses were performed by using SAS statistical
software. We report descriptive information (means and
standard deviations) for each study measure. We used
independent t-tests or chi-square to compare D and D-
D groups on all variables. Chi-square was used for com-
parisons of EEG grade, sex, marital status, and race be-
tween D and the three D-D subgroups. Pearson corre-
lations were used to examine associations between DRS
total scores, age, MMSE, and BPRS admission scores.
Statistical significance was set at P#0.05 for all compar-
isons, except for Bonferroni corrections for multiple
comparisons that affected the P-values set for demo-
graphic variables (P#0.01) and DRS items (P#0.005).
Tests were two-tailed.

For dementia subtype analyses, we used one-way
analysis of variance (ANOVA) to compare D and the
three D-D subgroups for continuous variables, with
pairwise comparisons using the Tukey Studentized
range test. We used the Kruskal-Wallis one-way
ANOVA test, a generalization of the Wilcoxon ranked-
sums test, to compare D and the three D-D subgroups’
DRS item scores. H, the test statistic associated with the
Kruskal-Wallis test, is evaluated against the chi-square
distribution.

Principal components analysis with varimax rotation
was used to evaluate patterns of relationships among
DRS items for the D and D-D groups, but this analysis
was not done for the dementia subgroups because of
small sample size.

RESULTS

Delirious and Delirious-Demented Groups
Sixty-one delirious elderly inpatients who met the study
entry criteria were identified from among 843 consecu-
tive geropsychiatric admissions over a 34-month period
(September 1, 1990, through July 1, 1993). Mean age for
all delirious patients was 74.357.7 years (range 61–89);
67% were female, 87% were white, 34% were married,
53% were widowed, 17% had fewer than 8 years of edu-
cation, and 50% had at least 12 years of education. Spe-
cific delirium etiologies could not always be determined
on a case-by-case basis, and they may have been mul-
tiple in many cases.

Eighteen patients had delirium without dementia,
comprising the D group, and 43 had delirium concur-
rently with dementia, comprising the D-D group. De-
mentia types in the D-D group were further divided into

three subgroups: 16 with Alzheimer’s dementia (D-Alz),
11 with multi-infarct dementia (D-MID), and 16 with
other dementias (D-Other; 15 with Dementia Not Oth-
erwise Specified and 1 with alcoholic dementia).

Table 1 describes data for age, gender, DRS, MMSE,
BPRS, and EEG. The D and D-D groups were similar for
age, gender, and education, but fewer D were married
(v246.2, df41, P40.01). MMSE scores showed more
impairment in D-D than D (t43.6, df449, P40.0008).
However, total DRS and BPRS scores did not differ sig-
nificantly between groups.

EEGs were available for 56 patients, of whom 11 had
normal EEGs, 9 had grade I dysrhythmia, and 36 had
grade II dysrhythmia. There were no significant differ-
ences between D and D-D groups for EEG results, nor
for the number of days between admission and the EEG
evaluation (4.953.3 days for whole cohort).

DRS items were similar for D and D-D groups (Table
2), except that D-D had more cognitive impairment than
D (t4–3.3, df459, P40.002). In neither group was age
(r4–0.09) or MMSE (r4–0.16) significantly correlated
with total DRS scores. However, DRS significantly cor-
related with BPRS scores in D (r40.57, P40.017) and
D-D (r40.35, P40.04) groups.

Dementia Subgroups
To explore whether dementia type may have contrib-
uted differentially to the D-D group, we compared the
three D-D subgroups with the D group (Table 1). De-
mographic characteristics were similar, except for age
(F46.07, df43,57, P40.0012); pairwise comparisons re-
vealed a significant difference only for D-Alz, who were
older than either the D or D-Other groups. MMSE scores
differed (F46.03, df43,47, P40.0015) such that the D
group had better scores than either the D-Alz or D-Other
group. DRS and BPRS scores, EEG grade, and number
of days from admission to EEG performance did not
differ among the four subgroups. DRS item scores also
did not differ among D and D-D subgroups.

Principal Components Analysis
Exploratory principal components analyses of DRS
items for D and D-D groups are described in Table 3.
For both of these groups, two underlying factors ap-
peared to account for the relationships among items.
The two-factor structure was well defined; that is, most
DRS items loaded onto only one of two extracted factors.
Four items loaded onto the same factor in both groups—
psychomotor behavior, delusions, temporal onset, and
physical etiology. Three other items loaded similarly, but
these were more fluid in that they loaded onto both fac-
tors in one of the groups—sleep–wake cycle distur-
bance, perceptual disturbances, and mood lability.
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TABLE 3. Principal components analyses of DRS items in delirium (n$18) and delirium plus dementia (n$43) groups: two-factor
solution (r-values given)

Delirium

Factor 1 Factor 2

Delirium ~ Dementia

Factor 1 Factor 2

Items loading separately:
Psychomotor 0.82 Temporal onset 0.78 Psychomotor 0.68 Temporal onset 0.75
Delusions 10.78 Physical 0.53 Delusions 10.59 Physical 0.60
Sleep-wake 0.84 Cognitive 0.79 Cognitive 0.66 Hallucinations 0.61
Hallucinations 10.85 Variability 0.65 Mood lability 0.35

Physical 0.53 Variability 0.34
Items loading on both factors:

Mood lability 0.44 Mood lability 0.52 Sleep-wake 0.52 Sleep-wake 10.41
Perceptual 0.56 Perceptual 0.63

TABLE 2. DRS item scores for delirous and delirous-demented groups

DRS Item

Major Study Groups

Delirium
(n$18)

Delirium ~
Dementia

(n$43)

Subgroups Among Delirium and Dementia Patients

Delirium ~
Alzheimer’s

(n$16)

Delirium ~
Multi-infarct

(n$11)

Delirium ~
Other Dementia

(n$16)

Temporal 1.8850.83 1.6050.85 1.7550.93 1.5550.69 1.5050.89
Perceptual 0.3950.85 0.5650.91 0.6350.89 0.6451.21 0.4450.73
Hallucinations 0.8350.99 0.8650.99 0.9351.06 0.7351.01 0.8850.96
Delusions 0.6150.92 1.0751.24 0.6351.09 1.7351.27 1.0651.24
Psychomotor 1.5550.86 1.7750.92 1.8750.89 1.9150.94 1.5650.96
Cognitive 2.4550.98 3.1650.69a 3.3150.60 3.1050.83 3.0650.68
Physical 1.8950.47 1.3550.75 1.1950.91 1.5550.52 1.3850.72
Sleep-wake 1.7251.23 1.1950.91 1.1950.98 1.0050.63 1.3151.01
Mood lability 0.7250.89 1.4251.00 1.4451.15 1.7351.01 1.1950.91
Variability 1.5551.88 1.2651.60 1.3751.59 1.0951.64 1.2551.77

at-tests between D and D-D groups: P#0.005.

TABLE 1. Demographic, rating scale, and EEG findings in delirious and delirious-demented elderly patients

Variable

Major Study Groups

Delirium
Delirium ~

Dementia

Subgroups Among Delirious-Demented

Delirium ~
Alzheimer

Delirium ~
Multi-infarct

Delirium ~
Other Dementia

n 18 43 16 11 16
Age 7155.6 7658.2 79.757.7 76.656.4 70.857.6a

DRS 13.655.2 14.254.0 14.254.3 15.054.0 13.653.5
MMSE 20.256.4 11.558.2b 8.958.2 15.659.1 10.956.8c

BPRS 42.958.3 46.159.3 44.857.5 45.3511.7 47.558.9
Abnormal EEG, % 67 85 81 72 75
Days to EEG 5.553.9 4.753.0 5.352.6 4.053.4 4.653.2
Females, % 77 63 69 55 63

Note: DRS4Delirium Rating Scale; MMSE4Mini-Mental State Examination; BPRS4Brief Psychiatric Rating Scale.
aAnalysis of variance comparing D and three D-D subgroups: P40.0012.
bt-test comparing D and D-D groups: P40.0008.
cAnalysis of variance comparing D and three D-D subgroups: P40.0015.

Including the three items that loaded onto more than
one factor, both the D and D-D groups showed striking
similarities in the items comprising each of the two fac-
tors. On this basis, 7 of 10 items were felt to describe
two “core factors” for delirium (Table 4). However, cog-
nitive impairment, hallucinations, and variability of

symptoms were not among these core symptom groups
because they loaded onto opposite factors in the D and
D-D groups.

Interestingly, delusions and hallucinations loaded in-
versely onto factor 1 in the D group, suggesting that the
absence of these psychotic symptoms was important



JOURNAL OF NEUROPSYCHIATRY 203

TRZEPACZ et al.

TABLE 4. Core DRS symptoms for each factor common to
delirious and delirious-demented groups

Factor 1 Factor 2

Psychomotor Temporal onset
Delusions Physical disorder
Mood lability Perceptual disturbances
Sleep-wake cycle disturbance

Note: These are items that loaded onto more than one factor.

when other factor 1 symptoms were present. Similarly,
delusions loaded inversely onto factor 1 in the D-D
group, suggesting that their absence in the context of
other factor 1 symptoms was important in these subjects
as well.

DISCUSSION

We studied 61 delirious elderly psychiatry inpatients
presenting with delirium in order to distinguish the con-
tribution of dementia to delirium phenomenology. We
compared 18 delirium-only (D) with 43 delirious-
demented (D-D) patients by using the DRS, a symptom
severity scale for delirium. We found that delirium pre-
sented similarly whether or not dementia was also
present. Only age, MMSE, and the DRS cognitive-
impairment item differed between our groups. This sim-
ilarity in presentation suggests that delirium dominates
dementia symptoms when they occur together. Consis-
tent with our findings, Liptzin et al.3 reported no differ-
ences between similar patient groups on the DSI.

We compared individual DRS items, corrected for
multiple comparisons, and detected a difference only for
cognition. When the delirious-demented group was
subdivided into three dementia subtypes, we found no
differences among groups for any DRS item.

Delirious-demented patients showed more severe
cognitive deficits on both the DRS and MMSE. This find-
ing might suggest a compounding effect of dementia
and delirium on cognitive functions—or a selection bias,
where patients with more severe dementia are at greater
risk for delirium. However, Liptzin et al.3 did not find a
difference in “disorientation” between similar groups of
elderly patients, although orientation is only one cog-
nitive domain and delirium affects many aspects of cog-
nition.

An exploratory principal components analysis of DRS
items did suggest some subtle differences in delirium
presentation, however, depending on the presence or
absence of comorbid dementia. Although 7 out of 10
delirium symptoms were identified as comprising two
“core” factors that were similar for D and D-D groups,

3 symptoms (hallucinations, cognitive impairment, and
variability of symptoms) clustered differently between
the D and D-D groups. In addition, 3 of the 7 “core”
items were fluid in that they loaded onto both factors in
either one of the groups. Our n was small, and further
study is needed to clarify the importance of these small
differences detected. Especially needed are studies us-
ing more homogeneous dementia groups, since different
dementias might differentially affect delirium presen-
tation.

The factor structure identified in our delirious-only
patients was strikingly similar to previous findings6 in
nondemented adult delirious medically hospitalized pa-
tients. In both of these delirious nondemented cohorts,
factor 1 loaded sleep–wake cycle, psychomotor behav-
ior, and mood lability, and factor 2 loaded temporal on-
set of symptoms, symptom variability, and perceptual
disturbances. Further, the three symptoms identified on
factor 2 for both these reports also have been considered
by others to be highly associated with and quite specific
to delirium.2,5,7 Thus, although these are only tentative
findings, these factors may be meaningful in indicating
some underlying neurobiologic or phenomenologic con-
struct important in delirium. Unfortunately, given the
diversity of delirium symptoms and the lack of current
knowledge about brain regions subserving particular
psychiatric symptoms, it is not possible to ascribe a
meaning to each factor without more understanding of
the neuropathogenesis of individual symptoms.

Not all patients in our study had abnormal EEGs, per-
haps because EEGs were not necessarily performed
when the delirium was most severe. Severity of EEG
slowing did not distinguish our delirious from deliri-
ous-demented elderly, possibly because the delirium
overshadowed the effect of dementia on EEGs. Jacobson
et al.24 and Koponen et al.25 have used quantitative EEG
techniques to successfully distinguish delirious from
nondelirious elderly patients, but they have not com-
pared delirious with delirious-demented patients.

Two strengths of this study are that DRS and other
ratings were performed upon admission by research cli-
nicians who were not directly involved in the patients’
care, and admission psychiatric diagnoses were final-
ized by a group of research geriatric psychiatrists who
were blind to symptom ratings for delirium. Weaknesses
include a relatively small number of patients, diagnostic
heterogeneity in the demented group, and a possible
bias because patients were admitted to a psychiatry unit
instead of a medical-surgical unit.

Our findings are largely consistent with the clinical
maxim that one should consider a confusional state to
be a delirium until proven otherwise, before diagnosing
a patient as demented. Delirium symptoms overshadow
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dementia symptoms, except for severity of cognitive im-
pairment. However, this finding needs to be reassessed
in a larger sample before we can conclude that demen-
tias do not have any effect on delirium phenomenol-
ogy.26 Differences in even a few symptoms may be im-
portant because individual delirium symptoms have
been shown to have prognostic implications in elderly
hospitalized patients.27
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vember 1995.
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