
NAME  ________________________________ AGE____________   SEX_______ DATE _________________________________________

Cornell Scale for Depression in Dementia
Ratings should be based on symptoms and signs occurring during the week before interview.  No score should be
given if symptoms result from physical disability or illness.

SCORING SYSTEM
a = Unable to evaluate 0 = Absent
1 = Mild to Intermittent 2 = Severe

A.  MOOD-RELATED SIGNS

1. Anxiety;  anxious expression, rumination, worrying

2. Sadness;  sad expression, sad voice, tearfulness

3. Lack of reaction to pleasant events

4. Irritability;  annoyed, short tempered

B.  BEHAVIORAL DISTURBANCE

5. Agitation;  restlessness, hand wringing, hair pulling

6. Retardation;  slow movements, slow speech, slow reactions

7. Multiple physical complaints (score 0 if gastrointestinal symptoms only)

8. Loss of interest;  less involved in usual activities (score 0 only if 
change occurred acutely, i.e., in less than one month)

C.  PHYSICAL SIGNS

9. Appetite loss;  eating less than usual

10. Weight loss (score 2 if greater than 5 pounds in one month)

11. Lack of energy;  fatigues easily, unable to sustain activities

D.  CYCLIC FUNCTIONS

12. Diurnal variation of mood;  symptoms worse in the morning

13. Difficulty falling asleep;  later than usual for this individual

14. Multiple awakenings during sleep

15. Early morning awakening;  earlier than usual for this individual

E.  IDEATIONAL DISTURBANCE

16. Suicidal;  feels life is not worth living

17. Poor self-esteem;  self-blame, self-depreciation, feelings of failure

18. Pessimism;  anticipation of the worst

19. Mood congruent delusions;  delusions of poverty, illness or loss

1. The same CNA (certified nursing assistant) should conduct the interviewed
each time to assure consistency in the response.

2. The assessment should be based on the patient’s normal weekly routine.
3. If uncertain of answers, questioning other caregivers may further define the

answer.
4. Answer all questions by placing a check in the column under the appropriate-

ly numbered answer.  (a=unable to evaluate, 0=absent, 1=mild to intermit-
tent, 2=severe).

5. Add the total score for all numbers checked for each question.
6. Place the total score in the “SCORE” box and record any subjective observa-

tion notes in the “Notes/Current Medications” section.
7 . Scores totaling twelve (12) points or more indicate probable depression.

Score

Score greater than 12 = Probable Depression

a         0         1         2

a         0         1         2

a         0         1         2

a         0         1         2

a         0         1         2

Instruction for use: (Cornell Dementia Depression Assessment Tool)

NOTES/CURRENT MEDICATIONS:

ASSESSOR:
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The authors assessed the equivalence of the factor structure of the Cornell Scale for
Depression in Dementia (CSDD) in samples of Anglo and Hispanic patients with Alz-
heimer’s disease (AD). Comparing the factor structure of the CSDD in these groups
helps establish its validity and aids in its clinical interpretation with Hispanic patients.
CSDD ratings were first subjected to preliminary exploratory factor analyses; then the
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Depression is a common problem among patients
with Alzheimer’s disease (AD). Symptoms of de-

pression in patients with AD may include mood, cog-
nitive, somatic, and behavioral symptoms, such as sad-
ness, sleep disturbance, and psychomotor agitation or
retardation.1 Estimates of the prevalence of depression
in AD vary widely depending on sample and diagnostic
criteria, ranging from 10% to 20%.2,3 Although specific
estimates vary, there is a clear consensus that depres-

sion is a critically important problem for patients with

AD and that clinicians should address it in their work.

Although a significant body of research has ad-

dressed mood disturbance among patients with AD, few

investigators have studied patterns of depressive symp-
toms across different language or cultural groups. Emo-
tional distress may be experienced differently in diverse
cultures. Hispanics, for instance, have been shown to
report greater somatic complaints, compared with An-
glos.4,5 This suggests that patterns of depressive symp-
toms may vary according to language and cultural back-
grounds.6 Although symptoms of negative mood are
more common among Hispanic than Anglo AD pa-

tients,7,8 these studies did not assess whether the pat-

tern, rather than level, of depressive symptoms is dif-

ferent among patients with AD who come from diverse

language and cultural backgrounds. If depression is
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similar across language and cultural groups, then similar
patterns of covariation among mood symptoms should
exist across the same groups.

Problems in measuring depression in patients with
AD include patients’ difficulties in accurately remem-
bering and reporting their mood status. As with other
older adults without AD, patients with AD may be in-
clined to underreport their depressive symptoms.9–12

Self-rating instruments may also be inaccurate.13,14 Sev-
eral studies have suggested that a more appropriate way
to assess depression in patients with AD may be via
collateral interviews with patients’ caregivers.9,10,12 Of
the instruments that exist for assessment of patient psy-
chopathology via collateral interview, the Cornell Scale
for Depression in Dementia (CSDD)15 is the most com-
prehensive measure of depressive symptoms as they ap-
pear in patients with dementia.

The CSDD is a 19-item scale that utilizes informa-
tion from an interview with the patient and caregiver.
Item selection was based on a literature review and ex-
pert recommendations about depression in patients
with dementing illnesses.15 The CSDD is more reliable
than several other commonly used scales, such as the
Hamilton Depression Rating Scale (Ham-D) and the De-
mentia Mood Assessment Scale.16,17 CSDD ratings are
significantly related to clinical diagnoses of depression
in elderly persons with or without dementia.15,18,19

Symptoms of depression on the CSDD are grouped
into five areas: mood (e.g., anxiety, sadness, lack of reac-
tivity to pleasant events, irritability); behavioral distur-
bances (agitation, psychomotor retardation, physical
complaints, loss of interest); physical symptoms (ap-
petite loss, weight loss, lack of energy); cyclic function-
ing (diurnal mood variation, difficulty falling asleep,
multiple awakening during sleep, early morning awak-
ening); and ideational aspects of depression (suicidal
thoughts, low self-esteem, pessimism, mood-congruent
delusions). Although the items of the CSDD are classi-
fied into these categories, the basis for these groupings
is not reported.15

Because the CSDD’s authors suggest the use of clin-
ically relevant groupings of symptoms on the scale, Har-
wood et al.20 investigated these groupings via factor
analysis. They showed that CSDD items could be
grouped into four areas, including general depression
(e.g., sadness, loss of interest, pessimism); rhythm dis-
turbances (e.g., difficulty falling asleep, early-morning
awakening); agitation/psychosis (agitation, mood-con-
gruent delusions, suicidal ideation); and negative symp-

toms (appetite loss, lack of energy, and lack of reactiv-
ity). The sample used in this analysis included 137
individuals with probable or possible AD, of whom 69
(about 50%) were Spanish-speaking (primarily Cuban).
Harwood et al. tested for between-group differences in
CSDD ratings for English- and Spanish-speaking patients
and found none. Although necessarily combined to pro-
vide a sample sufficiently large for the factor analysis,
the size of the groups yielded a low power to detect
between-group differences (approximately 0.54, based
on a moderate effect size of 0.30 and an alpha of 0.05).
Since this initial report,20 we have administered the
CSDD to a larger number of patients, allowing a more
definitive test of CSDD differences between Anglo and
Hispanic patients with dementia. Furthermore, the
larger sample allowed exploration of the factor struc-
tures of the CSDD in these groups. The earlier study
thus did not find differences between language groups
in level or pattern of depressive symptoms but had low
power to detect differences should they exist. Our pri-
mary purpose in this follow-up study was to continue
to explore the possibility of between-group differences
in the level and pattern of depressive symptoms in En-
glish- and Spanish-speaking patients with AD. Because
the primary purpose of this study was exploration, we
did not specify a priori hypotheses before data analyses.

METHODS

Three hundred sixteen patients evaluated at a univer-
sity-affiliated outpatient memory-disorders clinic were
participants in this study. After multidisciplinary assess-
ment that included psychiatric, neurological, neuropsy-
chological, social work, and nursing evaluations, diag-
noses of possible or probable AD were made at a
consensus conference. All patients met NINCDS/
ADRDA diagnostic criteria for AD.21 Assessment of pa-
tient depression with the CSDD was completed during
a more extensive psychiatric evaluation by bilingual psy-
chiatrists specializing in geriatric psychiatry. Informants
were primary family caregivers who accompanied pa-
tients to the evaluation. Patient evaluation also included
administration of the Mini-Mental State Exam (MMSE)22

and Blessed Dementia Rating Scale (BDRS)23 by bilin-
gual social workers. Because MMSE scores are known
to be affected by age and education,24 raw MMSE scores
were adjusted for these variables by use of the method
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developed by Mungas et al. (MMSAdj).25 Demographic
information was assessed by self-report questionnaire
and confirmed with caregivers during the social service
interview.

Preliminary analyses showed that the two groups
were significantly different on a number of demo-
graphic and rating-scale variables, suggesting that any
differences observed between the two groups on CSDD
items might be due to these group differences; that is,
higher ratings of depression on the CSDD might be due
to the Hispanic group’s being older or having greater
cognitive impairment. Analysis of covariance was then
used to test whether cultural group differences on the
total CSDD score remained after correction for age, age
at onset of AD symptoms as reported by caregiver, cog-
nitive function as assessed by the MMSE, and functional
status as assessed by the BDRS. Although our previous
study had not found between-group differences on
these variables, it is possible that the previous failure to
find differences was due to the small sample size and
associated low power to detect differences between
language groups. In order to assess whether these tests
of group differences had adequate power, powers were
calculated for each between-group test. These analyses
showed adequate power for univariate tests of between-
group differences, ranging from 0.88 to 0.99.

Ratings from the CSDD were subjected to separate
exploratory factor analyses for each group. Each group
was analyzed first through a principal-components anal-
ysis to determine the number of components to retain
for rotation in subsequent principal-factors analyses.
Criteria for retaining factors for rotation were an eigen-
value �1, supplemented by the scree test.26 All of these
analyses were done with the SPSS software package
(SPSS Inc., Chicago).

Factors thus obtained were compared in several
ways, as recommended by Rummel.27 Rummel argues
that comparison of the pattern of loadings between fac-
tors is best accomplished by calculating the product-
moment correlation of the factor loadings for each pair
of factors. He further suggests that assessment of the
magnitude of the pattern of factor loadings can be ac-
complished by using several coefficients that reflect the
relationship of factor solutions. These include the root
mean square coefficient (pp 341–347),28 and the co-
efficient of congruence (p 461).28 Each of these mea-
sures was calculated for factor solutions.

Structural-equation modeling techniques allow the
simultaneous estimation of a measure’s factor structure

in two samples and provide an overall assessment of the
factor model’s fit to underlying data.29 The factor model
developed from exploratory analyses of the data from
Anglo patients was used to simultaneously estimate fac-
tor models in both Anglo and Hispanic patients, testing
the hypothesis that the CSDD factor structure was the
same in both groups. In creating the models, each CSDD
item was constrained to load on the factor on which it
had the highest loading. This same method was used to
develop separate factor models for each group, as de-
scribed below.

Several goodness-of-fit measures are calculated by
the structural-equation modeling software used for si-
multaneous analysis of factor structures and subsequent
evaluation of factor models for each group by confirm-
atory factor analysis (AMOS).29 These measures in-
cluded 1) the chi-square goodness-of-fit test; large values
indicate significantly poor fit. This chi-square statistic is
sensitive to sample size, so that even very small differ-
ences are significant; the chi-square value is used here
only to compare models;30 2) the ratio of the chi-square
value to its associated degrees of freedom; this measure
allows an assessment of fit corrected for improvement
in fit due to increasing model complexity; a desirable
value is less than 2.50 (p 555);29 3) the Goodness-of-Fit
Index (GFI) and Adjusted Goodness-of-Fit Index
(AGFI);31 these indexes were developed to provide an
assessment of how well estimated models fit data; the
AGFI is similar to the GFI but is adjusted for the com-
plexity of the model being evaluated; values of 0.80 or
greater are interpreted as indicating adequate model
fit;32 4) Aikake’s Information Criterion;33 the AIC is an
information-theoretic measure that provides a compos-
ite index of model fit and complexity; it can be com-
pared with a value for a saturated model to assess good-
ness-of-fit. (A saturated model would allow all model
parameters to covary with all others.) Values for the
saturated models are listed in the footnotes to Table 4.

RESULTS

Descriptive statistics and results of between-group t-
tests for demographic variables and cognitive and func-
tional status measures are presented in Table 1. Groups
differed on several of these variables, including educa-
tional history, reported age at onset of the AD symp-
toms, age at assessment, MMSE, adjusted MMSE, BDRS,
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TABLE 2. Exploratory factor analyses for Hispanic and Anglo patients

Hispanic Anglo

CSDD Item 1 2 3 4 1 2 3 4

1. Anxiety .38 .15 .18 .11 .43 .02 .26 .21
2. Sadness .63 .19 .30 .10 .65 .12 .16 �.03
3.Mood Reactivity .74 .21 .28 .18 .60 .19 .21 .20
4. Irritability .32 .25 .19 .34 .46 -.01 .15 .33
5. Agitation .19 .34 .05 .56 .03 .03 .08 .78
6. Retardation .41 .27 .09 .20 .57 .12 .24 .19
7. Physical Complaints .19 .21 .21 �.03 .50 .10 .21 .20
8. Lack of Interest .62 .16 .27 .12 .68 .18 .21 �.01
9. Appetite .22 .17 .82 .12 .25 .71 .07 .12
10. Weight .16 .21 .78 .11 .11 .92 .18 �.05
11. Energy .52 .15 .44 .22 .61 .30 .26 .10
12. A.M. Worsening .34 .34 .08 .18 .19 .26 .26 .04
13. Falling Asleep .13 .73 .12 .12 .09 .16 .48 .08
14. Awakenings .09 .72 .16 .13 .15 .07 .66 .09
15. Morning Awakening .25 .68 .20 .00 .20 .02 .61 .05
16. Suicidal Ideation .19 �.06 .09 .62 .41 .12 �.04 .36
17. Self-Esteem .68 .03 �.03 .06 .69 .04 .02 .11
18. Pessimism .71 .15 .06 .24 .67 .15 .08 .08
19. Delusions .11 .11 .06 .87 .21 .02 .13 .54

TABLE 1. Tests of group differences on demographic variables and rating scales

Variable Group Mean SD t dfa P

Years of education Hispanics 9.46 4.96
Anglos 12.25 3.37 �5.94 312 �0.001

Reported age at onset, years Hispanics 71.65 7.05
Anglos 76.58 6.50 �6.35 310 �0.001

Age, years Hispanics 76.02 6.85
Anglos 79.86 6.21 �5.18 314 �0.001

MMSE Hispanics 16.10 6.41
Anglos 19.51 5.75 �4.91 309 �0.001

MMSAdj Hispanics 18.12 6.28
Anglos 20.63 5.57 �3.62 307 �0.001

BDRS Hispanics 6.17 4.49
Anglos 4.61 3.47 3.30 285 0.001

Total CSDD Score Hispanics 7.19 6.63
Anglos 4.98 5.50 3.22 314 0.001

Assessment of the relation of gender to group via chi-square
v2 df P

Hispanic Men 34
Hispanic Women 95
Anglo Men 67
Anglo Women 120 3.15 1 0.086

Note: MMSE�Mini-Mental State Exam; MMSAdj�MMSE raw score adjusted for age and education;25 BDRS�Blessed Dementia Rating Scale.
aDegrees of freedom (df) for t-tests vary because of missing data for a few patients; all patients included in the analyses contributed Cornell

Scale for Depression in Dementia (CSDD) scale ratings.

and total CSDD score. The relation between language
group and gender approached significance. Because of
these between-groups differences, analysis of covari-
ance (ANCOVA) was used to investigate whether dif-
ferences existed between the two groups on the total
CSDD score after correction for these baseline differ-
ences. This analysis found significant between-group
differences in total CSDD score after correction

(F[1, 315]�3.85; P�0.05). These results thus supported
the hypothesis that significant differences between
groups might exist in the factor structure of the scale,
and comparison of factor structures for the two groups
was justified.

Results of separate exploratory factor analyses are
presented in Table 2. Inspection shows that the factor
structures are, in general, similar, although the order of
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TABLE 4. Fit indexes for structural-equation model assessment of factor structure

Model v 2a df v2/df b GFIc AGFId AICe

Combined group 649.20 292 2.22 0.83 0.78 825.20
Anglo with Anglo model 292.00 146 2.00 0.87 0.83 380.00
Hispanics with Anglo model 370.43 146 2.54 0.78 0.72 458.43
Hispanics with Hispanic model 315.09 145 2.17 0.81 0.75 405.09

aChi-square goodness-of-fit test. Large values indicate significantly poor fit and are used here only to compare models.30

bRatio of chi-square value to its associated degrees of freedom (df), correcting for improvement in fit due to increasing model complexity. A
desirable value is less than 2.50.29

cGoodness-of-fit index. A desirable value for this index is greater than 0.80.31

dAdjusted goodness-of-fit index. This index corresponds to the GFI but is adjusted for the complexity of the model.31

eAikake’s Information Criterion;33 the AIC is an information-theoretic measure that can be compared with a value for a saturated model to
assess goodness of fit. (A saturated model would allow all model parameters to covary with all others.) The value for the saturated model for
the combined analysis is 760.00, whereas that for any single group analysis is 380.00.

TABLE 3. Indexes of factor congruency

Factor Pairsa

Index 1 – 1 2 – 3 3 – 2 4 – 4

Pearson rb 0.84 0.84 0.86 0.77
Congruence coefficientc 0.96 0.91 0.94 0.86
Root mean square coefficientd 0.13 0.13 0.10 0.16

aFactors 2 and 3 were reversed in order during extraction for the separate analyses for Anglo and Hispanic patients and are thus compared in
the corresponding order.

bPearson product-moment correlation whose values range from –1.00 to 1.00; all P values �0.001.
cCongruence coefficient (p 347);28 values range from 0.00 to 1.00, with values near 1.00 indicating greater degrees of similarity.
dRoot mean square coefficient (p 344),28 an index of the root mean-squared differences between corresponding factor loadings, with values

near 0.00 indicating greater degrees of similarity.

extraction of Factors 2 and 3 were reversed. This simi-
larity is confirmed by measures of factor congruency, as
presented in Table 3. Overall, then, results suggest that
the factor structures of the CSDD are at least moderately
similar for the two groups.

Results of the structural-equation model assessment
of the equality of factor structures showed that the An-
glo model fit the two groups moderately well (see Table
4). Inspection of the fit indices for the combined group
analysis suggested, however, that the model could be
improved. Analysis of the model’s fit for data only from
Anglo patients showed that it fit the data well, with a
chi-square-to-degrees of freedom (df) ratio of 2.00 and
GFI of 0.87, and an AIC of 380.00, equivalent to that of
a completely saturated model. Evaluation of the same
model’s fit for data from Hispanic patients showed that
the fit was much worse, with a larger chi-square value,
a larger chi-square-to-df ratio, lower GFI and AGFI, and
a larger AIC.

A model for Hispanic patients was thus developed
from the exploratory analysis presented in Table 2. The
model differed from that for the Anglo patients in the
following ways: 1) the item “Irritability” was allowed to

load on both Factor 1 and Factor 4; 2) the item “Worse
Mood in the Morning” was constrained to load on Fac-
tor 3; and 3) the item “Suicidal Ideation” loaded on Fac-
tor 4, rather than on Factor 1. Indices of fit for this
model are also listed in Table 4. It can be seen that this
model fits the data nearly as well as did the model for
Anglo patients. The chi-square value is smaller; the chi-
square/df ratio approaches 2.00; the GFI is larger than
0.80; and the AIC is less, although still not as low as that
for the model for Anglo patients.

In summary, these results confirm previous results
that have shown that four dimensions characterize de-
pression as it is assessed by the CSDD (Table 5). Factor
1 in the confirmatory analyses includes items that re-
flect the psychic manifestations of depression, such as
sadness, lack of interest, pessimism, and low self-es-
teem. Factor 2 in the confirmatory analyses is most
clearly characterized by CSDD items that assess loss of
appetite and weight, although for Hispanics it includes
the item related to physical complaints. Factor 3 is com-
posed primarily of items that reflect disturbances of
sleep, but also includes the item assessing mood that is
worse in the morning. Factor 4 comprises items that
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TABLE 5. Confirmatory factor models for Hispanic and Anglo patients

Hispanic Anglo

CSDD Item 1 2 3 4 1 2 3 4

1. Anxiety .40 .50
2. Sadness .73 .65
3. Mood Reactivity .88 .70
4. Irritability .36 .28 .52
5. Agitation .62 .53
6. Retardation .54 .65
7. Physical Complaints .29 .59
8. Lack of Interest .74 .73
9. Appetite .90 .91
10. Weight .83 .76
11. Energy .72 .73
12. A.M. Worsening .49 .38
13. Falling Asleep .74 .47
14. Awakenings .72 .76
15. Morning Awakening .75 .62
16. Suicidal Ideation .64 .46
17. Self-Esteem .54 .64
18. Pessimism .65 .67
19. Delusions .88 .85

Note: CSDD�Cornell Scale for Depression in Dementia.

reflect psychosis, including delusions and agitation. For
the Hispanic group, this factor includes suicidal ideation
and irritability, whereas for the Anglo group, these items
are related to Factor 1, the psychic manifestations of
depression. These results show that although the same
four dimensions are found in both Anglo and Hispanic
groups, the specific items that comprise these dimen-
sions may be different in the two groups.

DISCUSSION

This study evaluated whether the levels and patterns of
depression varied in groups of patients with AD drawn
from different language and cultural groups. Consistent
with earlier research, we found higher levels of depres-
sion in Spanish- vs. English-speaking patients with AD.7,8

Although the Spanish-speaking patients were older, less
well educated, and more cognitively and functionally
impaired than their English-speaking counterparts, their
CSDD scores still remained significantly higher after
controlling for these potentially confounding factors.

The demographic and clinical differences observed
between the two groups merit comment. The lower
level of formal education noted in the Hispanic group
has been found in other groups of Hispanic AD patients8

and may reflect group differences in educational expe-
riences. The lower age at presentation and age at onset

of the Spanish-speakers could be due to group differ-

ences in the expression of the disease. A more likely

explanation, however, is that the differences result from

the nature of the Anglo sample. The age of the white

non-Hispanic cohort may be higher than other Anglo

samples, as it was drawn from a group of persons who

retired in South Florida several decades ago. Consistent

with other clinic-based research with Hispanic AD pa-

tients,8 we found that Spanish-speaking patients at our

center had more severe cognitive impairment, even af-

ter accounting for age and education. From a social ser-

vice perspective, this finding highlights the need for

more effective outreach strategies in order to facilitate

the early diagnosis and treatment of AD among com-

munity-dwelling Hispanic elders. This is particularly im-

portant in light of the recent development of treatments

that may improve the cognitive, functional, and psychi-

atric symptoms of AD.34,35

Results of the confirmatory factor analyses show that

the factor structure for the CSDD was, in general, similar

in the two groups. Differences that may be clinically im-

portant for users of the CSDD, however, emerged in sev-

eral instances. The CSDD item that assesses irritability

was related both to the psychic manifestations of de-

pression as well as psychosis in Hispanics, whereas it was

only related to psychic manifestations of depression in

Anglos.

The item “Physical Complaints” showed little rela-
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tion to any dimension of depression among Spanish-
speaking patients, although it was closely related to the
psychic symptoms of depression among English-speak-
ing patients. This suggests that previous findings of in-
creased levels of physical complaints in depressed His-
panic patients4,5 may not be so much an indication of
depression as a more general characteristic of this
group. Although these results should be replicated, cli-
nicians should thus be cautious in assuming that the
presence of physical complaints among Spanish-speak-
ing patients is a symptom of depression.

Finally, the item “Suicide” was related to psychosis
among Hispanics, whereas it was more closely related
to the psychic symptoms of depression among Anglo
patients. The clinical implication of this finding is that
suicidal ideation may reflect psychosis, rather than the
hopelessness in depression that it usually implies in de-
pressed patients.

It is also noteworthy that the item tapping worse
mood in the morning was closely related to sleep dis-
turbances, especially early-morning awakening. This
finding, consistent across groups, lends empirical sup-
port to the “B criterion” for the melancholic subtype of
major depressive disorder as specified in DSM-IV.36 This
criterion includes the symptoms “distinct quality of de-
pressed mood,” depression worse in the morning, early-
morning awakening, marked psychomotor retardation
or agitation, anorexia or weight loss, and guilt as part
of criteria for the presence of the melancholic subtype
of depression. Conversely, agitation and retardation
were not related to this cluster of symptoms in either
group. Further research on the presence and pattern of
melancholic symptoms in patients with dementia is
clearly warranted. A clinical implication of this finding
is its potential confirmation of an independent syn-
drome of melancholic depression in patients with AD.

Several limitations of this study should be acknowl-
edged. First, although our sample of Hispanic patients
is similar in some respects to Hispanic groups from
other parts of the United States, it comprises primarily
persons who came to the United States from Cuba. Sub-
stantial cultural differences exist among Hispanic

groups who have come to the United States from other
Central and South American countries. Caution should
be exercised in generalizing these results to other His-
panic groups. Second, even though our sample is larger
than that originally reported by Harwood et al.,20 it still
may not have been sufficiently large to detect all, es-
pecially small, group differences in pattern of depres-
sive symptoms. These results should thus be interpreted
as showing that depression may present in different
ways in Hispanic patients, but not as showing that all
likely differences have been demonstrated. Finally, it
should be noted that the demonstration that one partic-
ular factor model fits data fairly well does not mean that
other models might not fit the data equally well or bet-
ter. Because our models drew heavily on exploratory
factor analyses, it is likely that they approach the actual
underlying patterns in the data, but caution should be
exercised in interpreting the confirmatory factor mod-
els. Cross-validation of the models with an independent
sample would be useful.

Overall, then, results of these analyses show that
the same general factor structure exists for the CSDD
among Anglo and Hispanic patients with AD. These
analyses thus support the validity of the CSDD with His-
panic patients, as long as certain differences in item in-
terpretation are taken into account during assessment
and CSDD interpretation. Results of these analyses dem-
onstrate the presence of clinically relevant differences
in the relationships of several CSDD items to the un-
derlying dimensions of depression that the scale as-
sesses. These differences have clinical implications for
the interpretation of specific depressive symptoms in
the Hispanic and Anglo patients. Specifically, clinicians
should interpret CSDD ratings of irritability, physical
complaints, and suicidal ideation in the context of these
findings. These items may reflect different dimensions
of depression in Anglo and Hispanic patient groups. Our
results also provide preliminary support for the pres-
ence in patients with AD of an independent subset of
depressive symptoms that reflect melancholia. Future
research will focus on further examination of these is-
sues.
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Objective: The authors conducted a psychometric evaluation of the Cornell Scale for
Depression in Dementia (CSDD) through factor analysis and assessment of criterion
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intervention data from a longitudinal clinical trial aimed at reducing restraints in
nursing homes. Methods: The sample for the present study was 642 nursing home
residents (mean [SD] age 84.3 [7.6] years; range: 61–105; 82% women) with completed
CSDD scores, who were interviewed immediately before the intervention. Nursing
home residents’ scores from the 19-item CSDD were subjected to exploratory factor
analysis and criterion-validity analysis. Results: The factor analysis resulted in four
distinct clinically interpretable domains: Depression, Somatic/Vegetative, Disturbed
Sleep, and Anxiety. Sixteen items were retained in these domains, and summated score
indices and a global score were constructed. The global score and the four indices
demonstrated adequate internal consistency and reliability. The indices generated by
the factor analysis correlated as expected with criterion variables. Conclusion: Re-
sults suggest that in frail, institutionalized older adults with high rates of dementia,
medical illness, and functional disability, depression measurement methods that are
less dependent on items highly sensitive to comorbid conditions and not necessarily
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Depression is a common problem in older nursing
home residents. The prevalence rates of major de-

pressive disorder (MDD) range from 6% to 24%, and
another 30% to 50% have clinically significant depres-
sive symptoms.1–3 Research also confirms that in this
population, depressive symptoms, even in the absence
of major depression, are associated with substantial

morbidity and mortality.2–4 Compared with the experi-
ence of community-dwelling older adults, depression in
nursing home residents more frequently co-exists with
dementia, medical illness, and functional disability. Fur-
thermore, the somatic and vegetative symptoms path-
ognomic to depression may be difficult to distinguish
from the somatic and vegetative symptoms alternatively
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attributable to dementia, medical illness, or functional
disability, and, consequently, these somatic and vegeta-
tive symptoms may confound accurate measurement of
depression in this population. Considering that depres-
sion is a treatable problem that can have a significant
impact on residents’ quality of life, the identification of
sensitive and specific measures capable of identifying
depression in this population is an important area of
study. Yet, few depression rating scales have been vali-
dated among nursing home residents. Also, questions
remain regarding the etiological status of somatic and
vegetative symptoms in defining depression in frail, in-
stitutionalized older adults.

In this study, we conducted an exploratory factor
analysis of the Cornell Scale for Depression in Dementia
(CSDD) in order to determine the underlying dimen-
sionality of the test in a frail, nursing home population.
Indices also were constructed on the basis of results of
the factor analysis, and the indices were subjected to an
assessment of their criterion validity by estimating the
magnitude of their association cross-sectionally with pa-
tient-related variables.

The Cornell Scale for
Depression in Dementia (CSDD)

The Cornell Scale for Depression in Dementia
(CSDD) is a 19-item, clinician-administered depression
scale that was developed specifically to measure de-
pressive symptom severity in older adults with and
without dementia, and it is the only depression rating
scale that has been validated in both populations.5,6 Use
of the CSDD relies on eliciting information from inter-
views with caregivers, as well as direct observations and
interviews with patients. This instrument is adminis-
tered in two steps, preferably by the same clinician. The
clinician interviews the patient’s caregiver on each of
the items of the scale and then briefly interviews the
patient. If there is a discrepancy between the clinician’s
observations and caregiver’s report, the clinician inter-
views the caregiver again and attempts to clarify reasons
for the discrepancy. The test is then scored on the basis
of the clinician’s final judgment.

Items and scoring. The CSDD construction was based
on a review of recent and classical literature examining
the phenomenology of depression in older adults with
and without dementia and through information ob-
tained from a questionnaire answered by 11 geriatric

psychiatrists and other experts in the field.5 The CSDD
has a psychobiological orientation, with a broad spec-
trum of depressive symptoms in the affective, cogni-
tive, somatic, and behavioral realms. Somatic items
comprise 37% (7/19 items) of the test. Furthermore,
the item content of the CSDD can be compared with
the Hamilton Rating Scale for Depression (Ham-D),7 a
similar examiner-rated scale, but it relies less on verbal
reports by the patient. The CSDD items were designed
to be scored primarily on behavioral observation, rather
than an elaborate interview with the patient. Thus, the
scoring of the items does not rely heavily on the pa-
tient’s subjective judgment or self-report of internal
states such as complex ideational disturbance, and there
are a limited number of such items on the scale. Each
of the CSDD items is rated according to three explicitly
defined grades: Absent: 0, Mild: 1, and Severe: 2, with
a total summary score range of 0–38, with higher values
representing greater severity of depressive symptoms.
The time-frame evaluated is the previous week to the
previous month, depending on the items assessed. A
score of 13 or greater is indicative of major depression,5

although a lower cut-off score of 6 is currently being
examined as indicative of clinically significant depres-
sion, both major and minor, in persons with Alzheimer
disease (AD; G.S. Alexopoulos, personal communica-
tion, July 1998).

Content validity and reliability. A series of studies5,6

evaluating the psychometric properties of the CSDD
with depressed patients and control subjects, including
both cognitively intact and dementia patients, have
been reported. The scale was found to have high inter-
nal and interrater reliabilities in both populations. Both
the Cornell Group and other investigators have con-
firmed that the scale has a high level of concurrent va-
lidity relative to other measures of depression in pa-
tients with dementia.8–10 Only eight patients in the
dementia group were nursing home residents, however,
and validation studies specifically excluded individuals
with high levels of medical illness and functional dis-
ability.5,6

Subscale structure of the CSDD. Although the
CSDD has been treated most frequently as a unidimen-
sional instrument, the items were clustered originally
into five groupings based on clinical meaningfulness
but without an empirical basis.5 A factor analysis
(principal-components with a varimax rotation) of the
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original CSDD conducted with a community-dwelling,
probable AD population, yielded a four-factor solution
(General Depression, Rhythm Disturbance, Agitation/
Psychosis, and Vegetative Symptoms) that showed only
moderate concordance with the five symptom clusters
proposed in the original presentation of the CSDD.11 No
additional factor analyses on the CSDD have been re-
ported since its original presentation, nor has the CSDD
been studied in an older, frail nursing home population
with high rates of co-existing dementia, medical illness,
and functional disability. Thus, the current study af-
forded an opportunity, not only to further validate the
instrument, but also to examine the potential impor-
tance of empirically derived depression symptom clus-
ters in explaining the construct of depression in an
older, frail nursing home population.

METHODS

Sample and Data Collection

The sample for the present study was drawn from
a larger, longitudinal clinical trial of subjects recruited
from three nursing homes in the greater Philadelphia
area. The aim of that study was to reduce restraints in
nursing homes.12 The design, implementation, and anal-
ysis of the original clinical trial are described in detail
elsewhere.12 The sample used in the present study con-
sisted of nursing home residents, with CSDD assess-
ments completed immediately before the intervention.
The parent study sample at this time period comprised
658 residents. Of these, 648 had sufficient CSDD data
to compute a value for the original CSDD Total score,
whereas 642 had complete data on all CSDD items, en-
abling factor analysis and representing 98% of the avail-
able patient data. The caregiver-informants for the study
were both licensed and unlicensed members of the
nursing staff in the nursing homes, who had cared for
the subjects for a minimum of 1 month. Data were col-
lected by two professional nurse research assistants
trained in the use of the CSDD; interrater reliability was
0.95. The majority of the study subjects were female
(82%) and English-speaking, with a mean (SD) age of
84.3 (7.6) years; range: 61–105 years. Subjects were
moderately cognitively impaired (mean [SD] Mini-Men-
tal State Exam [MMSE]: 14.3 [10.2]; range: 0–30), mod-
erately functionally disabled (mean [SD] Psychogeriatric
Dependency Rating Scale [PGDRS] Physical Function-

ing subscale score: 16.3 [9.6]; range: 0–34), and had a
mean of seven physical illnesses (SD: 2.8; range: 0–17).
The mean (SD) CSDD score was 4.7 (4.2), with a range
from 0 to 26.

Procedure

The parent study protocol was approved by the
University of Pennsylvania Committee on Studies In-
volving Human Beings and the administrative staff of the
three nursing homes. Approval was granted before sub-
mission of the study for funding and re-approved each
year of the study.

Statistical Methods

Factor analysis. We performed a secondary analysis
of data from a longitudinal clinical trial designed to re-
duce restraints in nursing homes.12 Pre-intervention
data on depression from the CSDD were subjected to
exploratory factor analysis with both orthogonal and
oblique rotations. Factor analyses were implemented
using SAS statistical software (Proc Factor, SAS Institute,
Cary, NC). First, a principal-components analysis was
performed to extract eigenvalues reflecting the number
of underlying dimensions. The number of meaningful
factors was determined by examining a scree plot13 and
evaluating the criterion of eigenvalues �1 as well as
comparing the interpretability of three-, four-, and five-
factor solutions from a clinical perspective. In conduct-
ing these analyses, loadings of �0.40 were judged to be
significant and are noted in bold in Table 1. Inclusion
of items with loadings of �0.40 in the interpretation of
the data indicates that at least 16% or more of the vari-
ance in a given item has been explained by that factor.14

The oblique rotation was performed because, a priori,
it was expected that factors may be correlated. For the
analyses reported here, all factor loadings exceeded
0.40, based on the final oblique rotation. To maximize
potential future clinical usefulness, simple score indices
were constructed for each set of items identified as part
of each of the four domains.

Internal consistency. The internal-consistency relia-
bilities of constructed indices were assessed with Cron-
bach alpha statistics.15

Criterion validity. A total of 28 patient-related vari-
ables selected from the original dataset were used to
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TABLE 1. Factor loadings in the rotated factor matrix of the
CSDD (N�642)

Factor

Item 1 2 3 4

Factor 1. Depression
Pessimism 0.77 0.07 �0.03 0.05
Self-Depreciation 0.69 0.27 �0.14 0.10
Suicide 0.66 �0.01 0.02 �0.03
Sadness 0.47 �0.02 0.18 0.32
Mood-Congruent Delusions 0.43 �0.00 �0.08 0.21

Factor 2. Somatic/Vegetative
Lack of Reactivity 0.57 0.71 �0.10 0.10
Weight loss �0.074 0.65 0.16 �0.05
Lack of Energy 0.26 0.60 0.03 �0.25
Loss of Appetite 0.09 0.57 0.14 �0.10
Retardation �0.29 0.56 �0.11 0.36

Factor 3. Disturbed Sleep
Difficulty Falling Asleep 0.21 �0.06 0.76 �0.09
Multiple Awakenings 0.03 �0.01 0.76 0.14
Early Morning Awakening �0.16 0.24 0.51 0.17

Factor 4. Anxiety
Agitation �0.04 �0.12 0.09 0.76
Irritability 0.33 �0.04 0.05 0.59
Anxiety 0.35 �0.02 0.28 0.43

Note: CSDD: Cornell Scale for Depression in Dementia.

construct sets of criterion variables based on theoretical
justification. After the four indices were generated from
the factor analysis, we hypothesized that each index
would be associated with variables from a particular set
or sets. These hypotheses were then tested by comput-
ing Pearson correlation coefficients between derived in-
dices and criterion variables. The three sets of criterion
variables were identified as:

1. Psychiatric/behavioral: problem behavior (gen-
eral), mental status function (global), orientation,
elated affect, psychiatric diagnoses, delusions/hal-
lucinations, demanding interaction, disruptiveness,
noisiness, and restlessness.

2. Medical/treatment-related: falls risk, total number
of medications, physical functioning, anemia, ce-
rebrovascular accident, explicit terminal progno-
sis, summary of all health status changes, neuro-
logical disorder, total number of hospitalizations
within 90 days, total number of days in bed within
past 7 days, total number of medical diagnoses,
self-rated health, gastrostomy tube within 90 days,
and urinary catheter within 90 days.

3. Sleep disturbance-related: frequent incontinence
of urine, night; frequent incontinence of feces,
night; and awakened at night.

RESULTS

Factor Analysis

Results of the oblique rotation are reported because
this rotation yielded a simpler, conceptually clearer so-
lution, with more clinically interpretable results than
did orthogonal rotation.16 The principal-factor solution
yielded five factors with eigenvalues greater than 1.00,
accounting for 50% of the variance. Factor 5 was
dropped, however, because it barely met the standard
inclusion criterion of an eigenvalue of �1.00 and be-
cause it did not account for at least 16% of the variance.15

Moreover, the four-factor solution was more easily inter-
preted from a clinical perspective. Consequently, a four-
factor solution was judged to be most appropriate for
these data.

After oblique rotation, an initial four-factor rotated
factor pattern matrix, estimated on the basis of all 19
items, yielded clinically interpretable domains that ex-
plained 46% of the variance. However, three items, (di-
urnal variation, multiple physical complaints, and loss
of interest) had factor loadings of �0.40 on all four fac-
tors.17 These items were deleted, and a final four-factor
solution based on 16 items was obtained (Table 1). Fac-
tor 1 was labeled Depression; Factor 2, Somatic/Vege-
tative; Factor 3, Disturbed Sleep; and Factor 4, Anxiety.

Descriptive Statistics and
Reliability of the 16-Item CSDD

The CSDD subscales based on the four factors were
derived as simple summations of the relevant items.15

Descriptive statistics and Cronbach’s alpha internal-
consistency reliability coefficients for the four factor-
based subscales and the total 16-item scale are pre-
sented in Table 2.

The inter-factor correlation between the Depres-
sion factor and the Disturbed Sleep factor was 0.30.
Thus, these two sets of symptoms had moderate ten-
dencies to cluster within the same patients. The mod-
erate size of this correlation also reflects the usefulness
of the oblique rotation.18 The orthogonal rotation in-
correctly assumes that this correlation is equal to 0. All
other inter-factor correlations were small (i.e., less than
0.181). The percentages of total variances explained by
each of the factors, ignoring the remaining factors (and
eliminating the remaining factors) were the following:
Depression 17.7% (13.3%); Somatic/Vegetative 14.8%
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TABLE 2. Descriptive statistics and reliability coefficients for the four factor-based subscales (N�642)

Factor
Mean

(standard deviation) Potential Range Obtained Range Cronbach Alpha

Depression (5 items) 1.1 (1.7) 0–10 0–10 0.75
Anxiety (3 items) 1.5 (1.6) 0–6 0–6 0.61
Somatic/Vegetative (5 items) 1.6 (2.1) 0–10 0–9 0.72
Disturbed Sleep (3 items) 1.8 (1.1) 0–6 0–6 0.62
Total Scale (16 items) 5.1 (4.2) 0–32 0–26 0.76

(12.6%); Disturbed Sleep 12.9% (9.4%); and Anxiety
12.2% (10.3%).

Internal-Consistency Reliabilities

The internal-consistency reliabilities for the total
16-item CSDD (0.76), the Depression subscale (0.75),
and the Somatic/Vegetative subscale (0.72) can be con-
sidered satisfactory and adequate for research purposes.
In fact, a reliability coefficient of 0.70 has been found
to be sufficient in the early stages of instrument devel-
opment.19 As is to be expected, the subscales with the
fewest items, Disturbed Sleep and Anxiety, had the low-
est reliability coefficients. Future research should be fo-
cused on testing of the CSDD in other samples to de-
termine whether more items would improve the
reliability coefficients.20

Criterion Validity

The criterion-validity examination found that the
four indices correlated as expected with specific crite-
rion variables (see Table 3). Scores on the Somatic/Veg-
etative and Disturbed Sleep indices correlated positively
with medical/treatment- and sleep disturbance-related
variables, whereas the scores on the “intrapsychic” in-
dices (Depression and Anxiety) correlated positively
with psychiatric/behavioral variables. However, the
variable Self-Rated Health, included in the medical/treat-
ment-related set of variables, correlated negatively with
the Somatic Index scores as well as with scores on the
intrapsychic indices. This finding is not surprising,
given that there seems to be a complex pattern of as-
sociation between self-ratings of health and measures of
medical illness and depression.21 Furthermore, the
stronger association between the Anxiety factor and the
Psychiatric–Behavioral variables, such as Agitation, was
expected, given that manifestations of anxiety also may
be similar to the agitation associated with dementia.
Caution must be exercised in this interpretation in that
agitation often is a symptom of depression with demen-

tia and should be considered in the differential diagnosis
of depression in nursing home residents and other pa-
tients.

DISCUSSION

The factor analysis yielded a 16-item instrument con-
sisting of four factors or subscales. Table 2 notes the
obtained range of scores for the 16-item CSDD and the
subscales, compared with possible ranges. The mean
score of the CSDD in this study is similar to the mean
CSDD score reported in a community sample with prob-
able AD.11 However, the mean score is significantly
lower than in the original reports. We propose several
explanations. Foremost, the differences in study popu-
lation from those in the original reports, in which a
majority of the subjects had a diagnosed depression or
were psychiatrically hospitalized, may account for a
lower mean score in the current population. Another
possibility is that an increased variability in mood and
associated symptoms of depression in dementia pa-
tients could lead to an underreporting of depressive
symptoms in caregiver reports that sample behavior
during limited periods.22 Also, it has been proposed that
most of the depression in patients with AD is mild or
minor.20 Furthermore, the low mean score of the CSDD
also may reflect a conservative rating of 0 or 1 by the
observer for items when high rates of concurrent de-
mentia, medical illness, and functional disability are
present, to hedge against the “causation factor” di-
lemma as to whether depression and/or dementia,
medical problems, or functional disability are causing a
symptom.

Five items clustered on Factor 1 and reflected core
psychological or “intrapsychic” features of depression
in both the affective and cognitive realms. The items
included Pessimism, Self-Depreciation, Suicide, Sad-
ness, and Mood-Congruent Delusions, and accounted
for 17.7% of the total item variance, ignoring correla-
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TABLE 3. Correlations among variables

Depression Anxiety Somatic/Vegetative Disturbed Sleep

Medical/Treatment-Related
Falls, risk 0.25 0.22
Total number of medications 0.26 0.33
Physical functioning 0.15 0.12
Anemia 0.10
Cerebrovascular accident 0.10
Explicit terminal prognosis 0.10
Health status changes: sum 0.30
Neurological disorder 0.29
Total number of hospitalizations 0.12
Total number of days in bed 0.40 0.26
Total number of medical diagnoses 0.10 0.12
Gastronomy tube 0.16
Urinary catheter 0.10
Self-rated health �0.33 �0.23 �0.27 �0.26

Psychiatric/Behavioral
Problem behavior (global) 0.15 0.47
Mental status (global) �0.20
Orientation �0.13 �0.20
Elated affect �0.27 0.19
Psychiatric diagnoses 0.11 0.11
Delusions/hallucinations 0.10 0.20
Demanding interaction 0.17 0.33
Disruptiveness 0.10 0.39
Noisiness 0.10 0.42
Restlessness 0.39

Sleep Disturbance-Related
Awakened at night 0.43
Frequent urinary incontinence, night 0.15
Frequent fecal Incontinence, night 0.21

tions with other factors. This subscale was named De-
pression. The items of this subscale are consistent with
the literature on the phenomenology of depression in
older adults with and without dementia22,23 and do not
support the supposition that patients with depression
and dementia have fewer intrapsychic symptoms. Pre-
vious research also has found that nursing staff often
are aware of mood symptoms of depression in nursing
home residents even in the absence of major depres-
sion.24 This is especially important because it has been
proposed that the burden of depressive symptoms in
nursing home residents, mostly non-major depressive
symptoms, are usually apparent through reports of oth-
ers.23 Nursing home staff who interact and observe the
older resident on a consistent basis also are more likely
to witness expressions of sadness as well as more covert
feelings of pessimism and low self-worth, both verbally
and nonverbally.23 These more subtle signs of depres-
sion may not be elicited from a single-session interview
by a mental health consultant and are most likely ex-
pressed through interactions with caregivers over time.

In a study of non-institutionalized older adults with
similar levels of cognitive impairment,25 psychological
symptoms were reported to be more severe in female
patients and in those individuals with a better under-
standing of their cognitive decline.

The five items clustering on Factor 2 were named
Somatic/Vegetative because they reflected the common
somatic and vegetative features associated with depres-
sion in late life in addition to similar symptoms that can
be associated with medical illness or dementia. They
included lack of reactivity, weight loss, lack of energy,
loss of appetite, and retardation, and they accounted
for 14.8% of the total variance.5,6 Although an etiologic
approach to rating symptoms of depression was rec-
ommended in the original reports, caregivers may be
unable reliably to distinguish between somatic/vegeta-
tive symptoms in older adults with multiple medical ill-
nesses, as well as functional disability and dementia. If
somatic/vegetative symptoms due to medical illness,
functional disability, or dementia did not vary indepen-
dently of depression to a significant extent, one also
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would have expected these items to cluster with the
other core depressive symptoms. With the “rule” used
for scoring depressive symptoms in this study (symp-
toms were counted toward ratings of the severity of
depression if they could not be solely and unambigu-
ously attributable to medical illness), somatic/vegetative
symptoms should not emerge as a separate factor from
the depression factor in the analysis. The clear separa-
tion of somatic/vegetative features from the core de-
pression factor in this study, therefore, raises questions
about the validity of the CSDD in a population with high
levels of medical illness, functional disability, or demen-
tia. Several authors10,26,27 have reported that caregivers
may be less likely to distinguish between symptoms due
to other medical and mental problems from those of
depression. Moreover, studies with non-institutional-
ized older adults with similar levels of cognitive impair-
ment21,23,25 have suggested that psychological symp-
toms (versus somatic symptoms) specifically label the
depressive syndrome in patients with dementia and that
depression rating scales with a high somatic content
may contribute to an overestimation of the prevalence
of depression in such patients.21,23,28 Contrasting these
results with those of an earlier long-term care study4 in
which a factor analysis of the Ham-D in older adults was
conducted, somatic or vegetative items did not emerge
as a separate factor from the core depression factor. One
explanation may be the differences in the study sam-
ples, in that the current study included subjects with
higher levels of medical illness, functional disability, and
cognitive impairment, thereby contributing to the dif-
ference in factor structures.

Difficulty falling asleep, multiple awakenings, and
early-morning awakening comprised Factor 3, named
Disturbed Sleep, which accounted for 12.8% of the var-
iance. Caregivers may be unable to distinguish between
sleep disturbance of depression and that associated
with other factors. Inasmuch as sleep disturbance is an
intuitively important dimension of depression, the clear
separation of the Disturbed Sleep factor from the de-
pression factor also suggests that these symptoms may
not solely be related to depression. For example, within
the nursing home setting itself, disturbed sleep may be
explained by physical health problems, caregiver inter-
ruptions, circadian rhythm disturbance associated with
AD, delusional thinking, pain syndromes, or as part of
a primary sleep disorder of late life. Previous research
also has reported that, in fact, sleep disturbance is a

poor indicator of depression in older subjects, both
with and without dementia.29,30

Factor 4, Anxiety, comprising agitation, irritability,
and anxiety, accounted for 12.2% of the item variance.
The items from this factor also support previous reports
that anxiety frequently accompanies depression in
older adults and that it is best identified through a sur-
rogate, rather than self-report. Since agitation is another
common symptom of depression in patients with de-
mentia, it is therefore important to consider depression
in agitated nursing home residents.31 Conversely, Jost
and Grossberg32 recently proposed that irritability is
less a symptom of depression in AD patients than it is
related to AD processes themselves. This is in contrast
with an earlier factor analysis of the Ham-D in a similar
population,4 in which a separate, clear anxiety factor
also emerged.

Three of the original 19 CSDD items did not load
on any of the four factors and were not strongly corre-
lated with other items on the CSDD. The items “Loss of
Interest,” “Multiple Physical Complaints,” and “Diurnal
Variation” did not meet the required loading criterion
of �0.40. The majority of subjects (�70%) scored 0 on
these items. We propose some possible explanations.
The fact that Loss of Interest did not load may reflect a
“floor effect,” in that passive participation in activities
occurred in the face of a decline in interest secondary
to a decline in physical or mental functioning. More-
over, for this item, the caregiver is asked to describe the
resident’s behavior observed during the week before
the interview and any acute change within the past
month. The caregiver who was interviewed may not
have known the resident over this period of time,
thereby contributing to an inability to accurately reflect
changes in participation. In their original presenta-
tion,5,6 the authors proposed that caregivers may be less
likely to distinguish multiple physical complaints asso-
ciated with depression from those associated with mul-
tiple medical illnesses or functional disability in this spe-
cific population and context. Diurnal variation also may
be difficult to distinguish or assess in this specific con-
text when staff may be present for only an 8-hour period
per day and with little communication between shifts.
In a recent study,33 diurnal mood variation was not a
common symptom of depression experienced by de-
mentia patients, with a prevalence of only 9.7%. It also
has been proposed20 that most of the depression oc-
curring in dementia patients was minor or moderate
and mainly characterized by affective and ideational
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symptoms. Therefore, diurnal variation, more frequently
associated with severe depression, may not characterize
the depression in this population, which accounts for the
non-loading of this item.

A potential limitation of this study relates to the
scoring of the CSDD. In the parent study, an “etiologic”
approach to counting depressive symptoms was used,
in that CSDD items were scored positively toward de-
pression only when the symptoms could not be solely
and unambiguously attributed to medical illness or func-
tional disability. Given the uncertain reliability with
which raters made this distinction, drawing conclusions
with regard to separating somatic/vegetative from “in-
trapsychic” depressive symptoms in order to fully assess
the severity of depression in a nursing home population
would be difficult.

In conclusion, factor analysis of the CSDD in an
older, frail nursing home population gives a four-factor
solution: Depression, Somatic/Vegetative, Disturbed
Sleep, and Anxiety. This finding is consistent with the
results of the only other factor analysis conducted on
the original CSDD with a community-dwelling, proba-
ble-AD population.11 Contamination of the total CSDD
with symptoms caused by dementia, medical illness,
and/or functional disability in an older nursing home
population may result in less precise identification of
pure underlying depression, resulting in nonspecific
screening for depression. Thus, our results suggest that

depression scales that are less dependent on items
highly sensitive to comorbid conditions and not neces-
sarily associated with depression may be more appro-
priate for use with this population of frail elderly pa-
tients. However, it remains a difficult problem to
differentiate physical symptoms relating to depression
from the same symptoms alternatively attributable to
dementia, medical illness, and/or functional disability.
Future research will need to establish whether intrapsy-
chic subscales such as the ones developed in this report
may, in fact, be more useful than the global scale when
measuring depression in a population with high rates
of dementia, medical illness, and functional disability.
That is, depression rating scales with fewer somatic/
vegetative and disturbed-sleep items may, in fact, be
more useful in assessing depression in this population,
and these should be considered. Ultimately, improving
detection of depression in frail nursing home residents
would be a significant contribution toward improving
the quality of care and quality of life for this under-
served group.

This study was undertaken while Dr. Kurlowicz
(PI) was a postdoctoral fellow with the CRC/Depres-
sion in the Aged project: Psychiatric–Medical Comor-
bidity (NRSA), MH 52129, NIMH, Section on Geriatric
Psychiatry, University of Pennsylvania. This study was
partially supported by the Frank Morgan Jones Fund.
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The Factor Structure of the
Cornell Scale for Depression in

Dementia Among Probable
Alzheimer’s Disease Patients

Dylan G. Harwood, M.A., Raymond L. Ownby, M.D., Ph.D.,
Warren W. Barker, M.A., M.S., Ranjan Duara, M.D.

The authors rated 137 outpatients with probable Alzhei-
mer’s disease (AD) on the Cornell Scale for Depression in
Dementia (CSDD) as part of routine evaluation. Principal-
factors analysis with varimax rotation resulted in a four-
factor solution that accounted for 43.1% of the common
variance. The four factors included general depression (lack
of reactivity to pleasant events, poor self-esteem, pessimism,
loss of interest, physical complaints, psychomotor retarda-
tion, sadness); rhythm disturbances (difficulty falling
asleep, multiple night awakenings, early morning awak-
enings, weight loss, diurnal variation of mood); agitation/
psychosis (agitation, mood-congruent delusions, suicide);
and negative symptoms (appetite loss, weight loss, lack of
energy, loss of interest, lack of reactivity to pleasant events).
The observed factor structure showed moderate concor-
dance with the five symptom clusters proposed in the origi-
nal presentation of the CSDD. (Am J Geriatr Psychiatry 1998;
6:212–220)
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Symptoms of depression are common
among patients with Alzheimer’s dis-

ease (AD). Depression in AD includes af-
fective, cognitive, somatic, and behavioral
symptoms, such as persistent and perva-
sive dysphoria, feelings of worthlessness,
sleep disturbances, and psychomotor agi-

tation or retardation.1 The incidence of de-
pressive symptoms in AD varies across
studies; however, the prevalence of de-
pressive disorders is generally reported to
range from 10% to 20%.2,3

Assessment of patient psychopathol-
ogy is usually based on clinical interview
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and observation with the patient. This
clinical interview is a problem with de-
mentia patients because a core aspect of
the disorder is problems with memory. Pa-
tients may thus be unable to identify or ac-
curately report symptoms of depression.
Research shows that AD patients may re-
port their signs of depression inaccurately;
this inaccuracy is attributed to their low
rate of endorsing symptoms.4–7 Self-rating
scales of depression also may often not be
useful in assessing elderly patients with de-
mentia. For example, Knesevich et al.8 re-
ported that 23% of subjects with mild de-
mentia were unable to complete the Zung
Depression Scale,9 and Burke et al.10 ob-
served that the validity of the Geriatric De-
pression Scale11 was compromised in pa-
tients with mild AD. Among cognitively
impaired subjects, greater sensitivity to
mood-related symptoms may be obtained
through clinical information given by col-
lateral informants.4,5,7 Several assessment
instruments of patient psychopathology
based on collateral report now exist, in-
cluding the Behavioral Pathology in Alz-
heimer’s Disease Rating Scale (BEHAVE-
AD)12 and the Consortium to Establish a
Registry for Alzheimer’s Disease Behavior
Rating Scale (BRS).13 The most comprehen-
sive measure of depressive symptoms in
AD that incorporates clinical information
from an informant is the Cornell Scale for
Depression in Dementia (CSDD).14

The CSDD is a 19-item instrument us-
ing information gathered from an inter-
view with both the patient and a caregiver
or nursing staff member. Item selection
was based on literature review on the phe-
nomenology of depression in patients with
and without dementia and information as-
certained from a questionnaire adminis-
tered to geriatric psychiatrists and other
experts in the field.14 The CSDD has been
shown to be a more reliable scale of de-
pressive symptoms than the Hamilton Rat-
ing Scale for Depression (Ham-D)15 and
the Dementia Mood Assessment Scale
(DMAS)16 among elderly patients with de-

mentia.17 Also, CSDD scores have demon-
strated moderate-to-high correlations with
clinical diagnoses of major depression ac-
cording to Research Diagnostic Criteria18

in elderly persons both with and without
dementia.14,19,20

The signs and symptoms of depression
measured by the CSDD scale are catego-
rized by Alexopoulos et al.14 in five content
areas: mood-related signs (anxiety, sadness,
lack of reactivity to pleasant events, irrita-
bility); behavioral disturbances (agitation,
retardation, multiple physical complaints,
loss of interest); physical signs (appetite
loss, weight loss, lack of energy); cyclic
functioning (diurnal variation of mood, dif-
ficulty falling asleep, multiple awakenings
during sleep, early morning awakenings);
and ideational disturbances (suicide, poor
self-esteem, pessimism, mood-congruent
delusions). Although the items assessed by
the CSDD are thus classified into five cate-
gories, the basis for these clusters is not
reported.14

Because the authors of the CSDD pro-
pose clinically meaningful groupings for
items on the scale, it may be useful to in-
vestigate the extent to which analysis of
empirical data support these groupings.
The dimensions of psychopathology as-
sessed by the CSDD are unclear, especially
among patients with AD. Factor analysis is
a technique that provides analysis of the
relationships among groups of items on as-
sessment instruments. Understanding dif-
ferences in item loadings on factors found
in such an analysis can help clinicians in
interpreting patient ratings on specific
items. A determination of the CSDD factor
structure in a well-defined AD clinical
population is thus desirable. The purpose
of this study is to assess the factor structure
of the CSDD in a group of patients with
probable AD in order to better understand
what the scale measures overall, what the
individual items measure, and whether the
logical groupings of items suggested by
the scale’s authors exist empirically.
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METHODS

Research participants were 137 patients
evaluated at an outpatient memory disor-
ders clinic. All met diagnostic criteria for
AD established by the Diagnostic and Sta-
tistical Manual of Mental Disorders, 4th
Edition (DSM-IV)21 and the criteria for
probable AD according to the NINCDS-
ADRDA.22

The assessment of patient depression
was part of an extensive psychiatric clini-
cal interview conducted by bilingual psy-
chiatrists specializing in geriatric psychia-
try. The informants for this study were the
primary family caregivers accompanying
the patients to the clinic. Depressive symp-
toms were assessed by means of the
CSDD.14 Item scores range from 0 (absent)
to 2 (severe), with a maximum score of 38
points. The suggested cutoff scores for the
CSDD are 8 for mild depression and 12 for
moderate depression.14

In order to assess level of cognitive im-
pairment, patients were administered the
Mini-Mental State Examination (MMSE)23

by bilingual social workers. This scale has
a maximum score of 30 points, with scores
less than 24 suggesting significant cogni-
tive dysfunction. In an extensive review of
the literature, Tombaugh and McIntyre24

presented evidence that the MMSE dem-
onstrates satisfactory reliability and con-
struct validity as a brief screen of cognitive
functioning.

Intercorrelations of the ratings were
used as input for the principal-components
and principal-factors procedure available
in the Statistical Package for the Social Sci-
ences (Version 6.0).25 Principal-compo-
nents analysis was used to determine the
number of meaningful components to re-
tain for rotation. This number was deter-
mined by the criterion of an eigenvalue
.1, supplemented by the scree test.26 The
scree test requires inspection of the slope
of a plot of eigenvalues derived during fac-
tor extraction. During factor extraction,

factors that represent meaningful sources
of variance are associated with substantial
decreases in the eigenvalues that follow.
The slope of the line is sharply negative.
When trivial or nonmeaningful factors are
extracted, the change in eigenvalue is
much smaller, resulting in a less steep
slope. The junction at which this change
occurs helps to determine how many fac-
tors should be retained for rotation.
“Scree” refers to the conformation of this
plot, which resembles the pile of rubble at
the base of a sheer cliff. After the number
of components was determined through
this procedure, a principal-factors solution
was obtained and rotated to both varimax
and oblimin criteria. The factor intercor-
relation matrix obtained from the oblimin
rotation was examined to determine
whether second-order factors would be
useful in further understanding the CSDD
factor structure. In order to assess the re-
lationship of depressive symptoms to cog-
nitive status, we calculated factor scores
for each patient and correlated them with
MMSE scores.

RESULTS

In this sample, the mean age for patients
was 78.2 years (range: 63–95). Patients had
an average duration of illness of 4.1 years
(range: 0–14), an average mean MMSE
score of 15.6 (range: 0–29), and an average
of 10.4 years of education (range: 0–20).
Seventy percent of the sample (n496) was
female. In all, 69 patients (50.4%) were His-
panic; 68 (49.6%) were white and non-His-
panic. The mean CSDD score in this study
was 5.2 (range: 0–25). As a group, 9% of
the patients (n413) exhibited mild symp-
toms of depression (CSDD scores of 8–12);
11% (n416) evidenced moderate depres-
sive symptoms (CSDD above 12). The co-
efficient alpha27 of the CSDD was 0.86,
which indicates high internal-consistency
reliability.
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TABLE 2. Eigenvalues, percentages of
variance accounted for by factors,
and cumulative percentages of
variance for the principal-
components solution

Factor/
Item Eigenvalue

Percent
of

Variance
Cumulative
Percentage

1 5.29 27.9 27.9
2 1.93 10.1 38.0
3 1.70 8.9 46.9
4 1.39 7.3 54.2
5 1.25 6.6 60.8
6 1.01 5.3 66.1
7 0.91 4.8 70.9
8 0.81 4.3 75.2
9 0.73 3.8 79.0

10 0.65 3.4 82.4
11 0.59 3.1 85.5
12 0.53 2.8 88.3
13 0.44 2.3 90.7
14 0.42 2.2 92.9
15 0.35 1.9 94.7
16 0.33 1.7 96.5
17 0.27 1.4 97.9
18 0.27 1.3 99.2
19 0.15 0.8 100.0

TABLE 1. Means%standard deviations (SD)
and prevalence of CSDD items
(range: 0–2)

Factor/Item Mean%SD Percenta

1. Anxiety 0.5550.66 45.3
2. Sadness 0.5650.70 43.8
3. Lack of reactivity 0.3250.59 25.5
4. Irritability 0.4850.62 41.6
5. Agitation 0.2650.55 21.2
6. Retardation 0.3350.56 28.5
7. Multiple physical

complaints 0.1050.32 8.8
8. Loss of interest 0.4750.63 39.4
9. Appetite loss 0.2350.53 17.5

10. Weight loss 0.1950.48 15.3
11. Lack of energy 0.3450.57 29.2
12. Diurnal variation of

mood 0.1650.44 13.1
13. Difficulty falling asleep 0.2050.53 13.9
14. Multiple awakenings 0.2550.51 21.2
15. Early morning

awakenings 0.1950.51 13.7
16. Suicidal ideation 0.0650.27 5.1
17. Poor self-esteem 0.1950.43 17.5
18. Pessimism 0.2550.48 22.6
19. Mood-congruent

delusions 0.1050.41 6.6

Note: CSDD4Cornell Scale for Depression in
Dementia.

aPercentages are based on number of subjects
with specific depressive symptoms graded as
present (mild or severe).

In order to assess whether substantial
ethnic differences on the CSDD might af-
fect the factor analysis, mean item scores
were compared between ethnic groups,
with correction for age, education, and
cognitive impairment. None of these com-
parisons was significant. We also compared
directly factor structures for each sub-
group and found similar factor solutions
for both ethnic groups. Scores from both
groups were therefore pooled for all sub-
sequent analyses.

The names, means and standard devi-
ations (SD), for each CSDD item for the
combined sample are presented in Table 1.
Mean ratings for individual items on the
CSDD varied from a low of 0.06 (suicidal
ideation) to a high of 0.56 (sadness; the
overall range was 0–2). Table 1 also indi-
cates the prevalence of the specific de-

pressive symptoms, which ranged from a
low of 5.1% (suicidal ideation) to a high of
45.3% (anxiety). The eigenvalues used to
determine the number of factors to be re-
tained and rotated are presented in Table
2, along with the percentages of variance
accounted for and the cumulative percent-
age of variance accounted for by each
factor.

Table 2 shows that six factors had ei-
genvalues greater than 1.0, and rotated fac-
tor solutions including five and six factors
were examined. These factors were judged
to be trivial or nonmeaningful, for exam-
ple, including only one item. Conse-
quently, a four-factor solution was judged
to be most appropriate for these data. Item
communalities are presented in Table 3. In-
spection of solutions rotated to oblimin cri-
teria did not suggest substantially different
structures from those presented below and
are not presented here.

The factor loadings for each variable
after rotating to varimax criteria are pre-
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TABLE 3. Communalities for Cornell Scale for
Depression in Dementia (CSDD)
items in principal-factors solution

Factor/Item Communality

1. Anxiety 0.16
2. Sadness 0.43
3. Lack of reactivity 0.73
4. Irritability 0.18
5. Agitation 0.49
6. Retardation 0.41
7. Multiple physical complaints 0.22
8. Loss of interest 0.45
9. Appetite loss 0.36

10. Weight loss 0.44
11. Lack of energy 0.47
12. Diurnal variation of mood 0.28
13. Difficulty falling asleep 0.44
14. Multiple awakenings 0.42
15. Early morning awakenings 0.49
16. Suicidal ideation 0.42
17. Poor self-esteem 0.54
18. Pessimism 0.54
19. Mood-congruent delusions 0.72

sented in Table 4. The principal-factors so-
lution accounted for 43.1% of the common
variance. Factor loadings greater than or
equal to an absolute value of 0.40 were
judged to be significant and are indicated
by bold font in Table 4. Table 4 also in-
cludes the internal-consistency reliability
of the four factors based on items with sig-
nificant factor loadings and the association
of the factors with MMSE score. The alpha
coefficients for the four factors are all ac-
ceptable (.0.65). None of the factors cor-
related significantly with level of cognitive
dysfunction. However, total CSDD scores
showed a significant inverse relationship
with total MMSE scores (r4–0.25;
P,0.01).

The four factors include general de-
pression (lack of reactivity to pleasant
events, poor self-esteem, pessimism, loss
of interest, physical complaints, psycho-
motor retardation, sadness); rhythmic dis-
turbances (difficulty falling asleep, multi-
ple night awakenings, early morning
awakenings, weight loss, diurnal variation
of mood); agitation/psychosis (agitation,
mood-congruent delusions, suicide); and
negative symptoms (appetite loss, weight

loss, lack of energy, loss of interest, lack of
reactivity to pleasant events). Item 1, anxi-
ety, and Item 4, irritability, did not signifi-
cantly load on any of the factors in the anal-
ysis.

DISCUSSION

The data suggest that the CSDD measures
a broad range of signs and symptoms of
depression that are empirically repre-
sented by four independent symptom clus-
ters among probable AD patients. The four
observed factors are characterized by gen-
eral depression, rhythmic disturbances, ag-
itation/psychosis, and negative symptoms.
These factors showed moderate consis-
tency with the five categories of depressive
symptoms proposed by Alexopoulos and
colleagues.14

The first factor is composed of items
primarily tapping the typical syndrome of
depression. Symptoms loading on this fac-
tor included lack of reactivity to pleasant
events, poor self-esteem, pessimism, loss
of interest, psychomotor retardation,
physical complaints, and sadness. This fac-
tor did not correspond with one specific
symptom category as described by Alexo-
poulos et al.14 This factor includes symp-
toms classified by them in several catego-
ries, including mood-related signs (lack of
reactivity, sadness), behavioral distur-
bances (physical complaints, psychomotor
retardation), and ideational disturbances
(poor self-esteem, pessimism).

The second factor includes symptoms
suggesting disturbances of biological
rhythms. These include sleep disturbances
(difficulty falling asleep, multiple awaken-
ings during sleep, early morning awaken-
ings), weight loss, and diurnal variation of
mood. This factor corresponded closely
with the symptom-grouping termed “cy-
clic functions” by Alexopoulos et al.,14 al-
though these results suggest that weight
loss may also be associated with these
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TABLE 4. Loadings for principal-factor solution: varimax rotation

Factor/Item 1 2 3 4

1. Anxiety 26 30 04 102
2. Sadness 63 09 02 18
3. Lack of reactivity 67 16 17 47
4. Irritability 10 28 20 24
5. Agitation 05 36 60 06
6. Retardation 45 13 29 32
7. Multiple physical complaints 43 18 03 104
8. Loss of interest 47 02 04 47
9. Appetite loss 01 30 10 51

10. Weight loss 106 40 104 53
11. Lack of energy 30 04 31 54
12. Diurnal variation of mood 17 49 05 12
13. Difficulty falling asleep 23 58 21 08
14. Multiple awakenings 18 59 08 19
15. Early morning awakenings 15 66 01 17
16. Suicidal ideation 08 112 59 22
17. Poor self-esteem 71 17 104 104
18. Pessimism 64 33 13 12
19. Mood-congruent delusions 01 19 83 1001
Coefficient alpha 0.81 0.74 0.68 0.73
Correlation (r) of MMSE with

factor scoresa (P-value)
10.14

(0.11)
10.13

(0.14)
10.08

(0.37)
10.13

(0.12)

Note: Decimals (except those in P and r values) are omitted. Loadings in bold indicate assignment of items
to factors. MMSE4Mini-Mental State Exam.

aPearson product-moment correlation coefficients.

other problems. This “rhythmic distur-
bances” factor found is similar to a “vege-
tative features” factor reported by the
CERAD.13 They found that several symp-
toms suggesting disturbances of biological
rhythms, such as altered sleep pattern,
trouble falling asleep, tiredness, and
change of appetite were connected. The
present study thus confirms that these
symptoms may often co-occur among AD
patients.

The third factor corresponded to agi-
tation, psychosis, and suicidal ideation. Al-
though the interrelationship of these three
divergent symptoms has not been reported
among dementia patients, it has been ob-
served in depressed patients without de-
mentia. Nelson et al.28 reported that sui-
cidal ideation was more common among
patients with psychotic than nonpsychotic
depression in a heterogeneous sample of
depressed patients (without dementia).
Roose et al.29 found that patients with de-
pression and delusions were five times

more likely to commit suicide than non-
delusional depressed patients. Also, Cleary
and Guy30 factor-analyzed a 23-item ver-
sion of the Ham-D15 among a heteroge-
neous sample (age 18–60) of 480 patients
with a diagnosis of neurotic depression.
The authors reported a factor that included
suicide, agitation, and paranoid symp-
toms.30

The relationship between delusions
and agitation is consistent with other de-
mentia research; psychosis has often been
associated with symptoms of agitation
among patients with AD.31–33 Research ad-
dressing the general phenomenology of de-
pression has shown elevated agitation in
delusional, unipolar depressed patients,
compared with nondelusional depressed
patients.34,35 It has also been demonstrated
that elderly patients ($60 years old) with-
out dementia and with unipolar depression
may be more likely to be delusional and
agitated than younger depressed pa-
tients.36
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The fourth factor was represented by
physical disturbances, in addition to sev-
eral symptoms characterizing the negative
behavioral manifestations of AD. Both of
the appetite items on the CSDD loaded on
this factor (appetite changes and weight
loss). Appetite disturbances are common
symptoms, observed in 12%37 to 70%38 of
dementia patients. The negative symptoms
associated with this factor included lack of
reactivity to pleasant events, lack of en-
ergy, and loss of interest. These symptoms
are often witnessed among AD patients,
and it has been argued that they may rep-
resent symptomatology associated with a
dementing disorder rather than clinical
manifestations of a depressive disorder.

None of the factor scores correlated
with the level of cognitive deficits. How-
ever, CSDD total scores showed a weak but
significant inverse relationship with MMSE
scores. The literature is inconclusive re-
garding the relationship between depres-
sive symptomatology and cognitive impair-
ment among dementia patients. For
example, some studies have shown de-
pression to be more common in mild de-
mentia than in moderate or severe demen-
tia,7,39,40 whereas others have reported no
association.5,6,16,37 The results of this study
are consistent with investigations that have
reported increased symptoms of depres-
sion among patients evidencing greater
cognitive deficits.8,41,42

The factor structure described here is
based on ratings both from depressed and
nondepressed patients; this dual basis may
be a limitation of the study. The factor
structure of the CSDD might be different if
it were assessed in a more homogeneous
group of patients with diagnosable depres-

sion. Because the CSDD is often used for
initial or screening evaluations, however,
determination of its factor structure in a
group of patients with differing levels of
depressive symptomatology also is useful.
Future research may clarify this issue.

Another limitation stems from our use
of ratings from both Hispanic and non-
Hispanic patients. Although our initial tests
did not show significant differences in
CSDD ratings on individual items, and we
subsequently pooled ratings for this analy-
sis, others have found cross-ethnic differ-
ences in expression of depressive symp-
toms among elderly persons without
dementia.43 Future research will clarify
possible cross-ethnic differences in pat-
terns of depressive symptoms and their ef-
fects on the factor structure of the CSDD.

In conclusion, results show empirical
evidence of four factors or item groupings
on the CSDD. The factors observed in this
study showed moderate consistency with
the five symptom categories proposed by
Alexopoulos et al.14 in the original presen-
tation of the CSDD. Our results suggest that
the subscales indicated by the authors of
the CSDD should be interpreted with cau-
tion. Without replication, our findings
should also be interpreted cautiously, but
these empirically derived item groupings
may eventually prove useful in understand-
ing patterns of depressive symptoms
among AD patients. Future studies will in-
vestigate whether the factor structure of
the CSDD is stable across different ethnic
and diagnostic groups.

Portions of the research reported in
this paper were partially funded under
an agreement with the Department of El-
der Affairs of the State of Florida.

References

1. Teri L, Wagner A: Alzheimer’s disease and depres-
sion. J Consult Clin Psychol 1992; 60:379–391

2. Alexopoulos GS, Abrams RC: Depression in Alz-
heimer’s disease. Psychiatr Clin North Am 1991;
14:327–340

3. Wragg RE, Jeste DV: Overview of depression and

psychosis in Alzheimer’s disease. Am J Psychiatry
1989; 146:577–587

4. Gilley DW, Wilson RS, Harrison DW, et al: Impact
of Alzheimer’s-type dementia and information
source on the assessment of depression. Psychol
Assess 1995; 7:42–48



Harwood et al.

THE AMERICAN JOURNAL OF GERIATRIC PSYCHIATRY 219

5. Loreck DJ, Bylsma FW, Folstein MF: The Dementia
Signs and Symptoms Scale. Am J Geriatr Psychia-
try 1994; 2:60–74

6. Mackenzie TB, Robiner WN, Knopman DS: Differ-
ences between patient and family assessments of
depression in Alzheimer’s disease. Am J Psychiatry
1989; 146:1174–1178

7. Teri L, Wagner A: Assessment of depression in pa-
tients with Alzheimer’s disease: concordance
among informants. Psychol Aging 1991; 6:280–
285

8. Knesevich JW, Martin RL, Berg L, et al: Preliminary
report on affective symptoms in the early stages
of senile dementia of the Alzheimer’s type. Am J
Psychiatry 1983; 140:233–235

9. Zung WWK: A self-rating depression scale. Arch
Gen Psychiatry 1965; 12:56–62

10. Burke WJ, Houston MJ, Boust SJ, et al: Use of the
Geriatric Depression Scale in Dementia of the Alz-
heimer’s type. J Am Geriatr Soc 1989; 37:856–860

11. Yesavage JA, Brink TL, Rose TL, et al: Develop-
ment and validation of a geriatric depression
screening scale: a preliminary report. J Psychiartr
Res 1983; 17:37–49

12. Reisberg B, Borenstein J, Salob SP, et al: BEHAVE-
AD: a clinical rating scale for the assessment of
pharmacologically remediable behavioral symp-
toms in Alzheimer’s disease, in Alzheimer’s Dis-
ease: Problems, Prospects, and Perspectives. Ed-
ited by Altman HJ. New York, Plenum, 1987, pp
1–15

13. Tariot PN, Mack JL, Patterson MB, et al: The Be-
havior Rating Scale for Dementia of the Consor-
tium to Establish a Registry for Alzheimer’s Dis-
ease. Am J Psychiatry 1995; 152:1349–1357

14. Alexopoulos GS, Abrams RC, Young RC, et al: Cor-
nell Scale for Depression in Dementia. Biol Psy-
chiatry 1988; 23:271–284

15. Hamilton M: A rating scale for depression. J Neu-
rol Neurosurg Psychiatry 1960; 23:56–61

16. Sunderland T, Alterman IS, Yount D: A new scale
for the assessment of depressed mood in de-
mented patients. Am J Psychiatry 1988; 145:955–
959

17. Camus V, Schmitt L, Ousset PJ, et al: A comparative
study of Hamilton, Cornell, and Sunderland De-
pression Rating Scales in dementia (abstract). J
Am Geriatr Soc 1993; 41(suppl 10):SA42

18. Spitzer R, Endicott J, Robins E: Research Diagnos-
tic Criteria. Arch Gen Psychiatry 1978; 35:773–
782

19. Vida S, Des Rosiers P, Carrier L, et al: Depression
in Alzheimer’s disease: receiver operating charac-
teristic analysis of the Cornell Scale for Depression
in Dementia and the Hamilton Depression Scale.
J Geriatr Psychiatry Neurol 1994; 7:159–162

20. Alexopoulos GS, Abrams RC, Young RC, et al: Use
of the Cornell Scale in nondemented patients. J
Am Geriatr Soc 1988; 36:230–236

21. American Psychiatric Association: Diagnostic and
Statistical Manual of Mental Disorders, 4th Edition.
Washington, DC, American Psychiatric Associa-
tion, 1994

22. McKhann G, Drachman D, Folstein MF, et al: Clini-
cal diagnosis of Alzheimer’s disease: report of the
NINCDS-ADRDA work group under the auspices
of the Department of Health and Human Services
Task Force on Alzheimer’s disease. Neurology
1984; 34:939–944

23. Folstein MF, Folstein S, McHugh PR: Mini-Mental
State: a practical method for grading the cognitive
state of patients for the clinician. J Psychiatr Res
1975; 12:189–198

24. Tombaugh TN, McIntyre NJ: The Mini-Mental
State Exam: a comprehensive review. J Am Geriatr
Soc 1992; 40:922–935

25. SPSS-PC Statistical Package for the Social Sciences
(Version 4). New York, McGraw-Hill, 1988

26. Cattell R: The scree test for the number of factors.
Multivariate Behavioral Research 1966; 1:245–
276

27. Cronbach LJ: Coefficient alpha and the internal
structure of tests. Psychometrika 1951; 16:297–
334

28. Nelson WH, Khan A, Orr WW: Delusional depres-
sion: phenomenology, neuroendocrine function,
and tricyclic antidepressant response. J Affect Di-
sord 1984; 6:297–306

29. Roose SP, Glassman AH, Walsh BT, et al: Depres-
sion, delusions, and suicide. Am J Psychiatry 1983;
140:1159–1162

30. Cleary P, Guy W: Factor analysis of the Hamilton
Depression Scale. Drugs Exp Clin Res 1977;
1:115–120

31. Gilley DW, Whalen ME, Wilson RS, et al: Halluci-
nations and associated factors in Alzheimer’s dis-
ease. J Neuropsychiatry Clin Neurosci 1991;
3:371–376

32. Kotra KJ, Chacko RC, Harper RG, et al: Clinical
variables associated with psychosis in Alzheimer’s
disease. Am J Psychiatry 1995; 152:1377–1399

33. Lerner AJ, Koss E, Patterson MB, et al: Concomi-
tants of visual hallucinations in Alzheimer’s dis-
ease. Neurology 1994; 44:523–527

34. Charney DS, Nelson JC: Delusional and nondelu-
sional unipolar depression: further evidence for
distinct subtypes. Am J Psychiatry 1981; 138:328–
333

35. Frances A, Brown RP, Kocsis JH, et al: Psychotic
depression: a separate entity? Am J Psychiatry
1981; 138:831–833

36. Brodaty H, Peters K, Boyce P, et al: Age and de-
pression. J Affect Disord 1991; 23:137–149

37. Patterson MB, Schnell AH, Martin RJ, et al: Assess-
ment of behavioral and affective symptoms in Alz-
heimer’s disease. J Geriatr Psychiatry Neurol
1990; 3:21–30



Cornell Scale for Depression in Dementia

220 VOLUME 6 • NUMBER 3 • SUMMER 1998

38. Merriam AE, Aronson MK, Gaston P, et al: The psy-
chiatric symptoms of Alzheimer’s disease. J Am
Geriatr Soc 1988; 36:7–12

39. Cooper JK, Mungas D, Weiler PG: Relation of cog-
nitive status and abnormal behavior in Alzheimer’s
disease. J Am Geriatr Soc 1990; 38:867–870

40. Reifler BV, Teri L, Rasking M, et al: Double-blind
trial of imipramine in Alzheimer’s disease patients
with and without depression. Am J Psychiatry
1989; 146:45–49

41. Greenwald BS, Kramer-Ginsberg E, Marin DB, et
al: Dementia with coexistent major depression.
Am J Psychiatry 1989; 146:1472–1478

42. Rovner BW, Broadhead J, Spencer M, et al: De-
pression and Alzheimer’s disease. Am J Psychiatry
1989; 146:350–353

43. Dewey ME, de la Camara C, Copeland JRM, et al:
Cross-cultural comparison of depression and de-
pressive symptoms in older people. Acta Psychiatr
Scand 1993; 87:369–373




