
INTRODUCTION

Depressive symptoms, such as depressed mood, loss of vo-
lition and low energy, frequently accompany Alzheimer’s dis-
ease (AD). The prevalence of major depression in AD patients 
has been estimated to be 20-25%.1 Depression in AD patients 
has been associated with earlier admission into a nursing 
home, greater impairments in the quality of life, as well as with 
increased caregiver distress and burden.2,3 

Over the past years, there has been growing interest in de-
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veloping tools for assessing depressive symptoms in dementia 
patients. Several global scales have been developed to evaluate 
various neuropsychiatric symptoms of dementia. These in-
clude the Behavioral Rating Scales for Dementia of the Con-
sortium to Establish a Registry for Alzheimer’s Disease Be-
havior and the Neuropsychiatric Inventory (NPI).4,5 Although 
self-report instruments such as the Geriatric Depression Scale 
(GDS), the Zung Scale, and the Beck Depression Inventory 
have been used to assess depression in dementia, there is con-
troversy about the reliability and validity of self-report instru-
ments in dementia, with some arguing that their utility is di-
minished in patients with dementia.6 The popular Montgo-
mery-Asberg Depression Rating Scale and the Hamilton De-
pression Rating Scale (HAMD), which are clinician-rated sc-
ales, have also been used in assessing depression in dementia. 
However, as these scales are based on the clinical interview 
with the patients themselves, there is potential danger of ignor-
ance of the symptoms, which cognitively impaired patients may 
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not express properly. To overcome the aforementioned prob-
lems, Alexopoulos et al. developed the Cornell Scale for De-
pression in Dementia (CSDD), which is based on an interview 
with the patients and the observations of their caregivers.7 The 
CSDD is composed of 19 item measures used to assess the 
frequency of five symptoms (seven intrusion items and eight 
avoidance items) associated with depression in dementia. 
The CSDD evaluates the frequency of symptoms within the 
previous week on a 4-point scale (a, 0, 1, and 2). Turkish, Ja-
panese, Chinese Brazilian and Danish versions of the CSDD 
have been shown to have good psychometric properties.8-12 

The objective of this study was to validate the Korean ver-
sion of the CSDD in two phases: translation and adaptation 
of the scale into a clinical language, followed by the determin-
ation of inter-rater reliability and validity in patients in Korea.

METHODS

Subjects
After approval from the Institutional Review Board of the 

Catholic Medical Center of the Catholic University of Korea 
and a full explanation of the procedure, all participants and 
their guardians signed an informed consent form indicating 
that they agreed to participate in the study.

From 2008 to 2010, subjects were recruited from existing 
clinical populations visiting Saint Vincent Hospital, a second-
ary care center with an independent psychiatric unit of 36 beds 
in Suwon, Kunggi Province, Korea. A total of 156 subjects 
were recruited in this study including 59 patients with Alzh-
eimer’s disease (AD) and depression and 62 AD patients with-
out depression. Two trained psychiatrists examined all of the 
subjects using the Provisional Diagnostic Criteria for Depres-
sion of Alzheimer Disease (PDCDA) by Olin et al.1 The inclu-
sion criteria for the AD subjects were as follows: 1) age more 
than 65 years; 2) the National Institute of Neurological and 
Communication Disorders and Stroke/Alzheimer Disease and 
Related Disorders Association (NINCDS-ADRDA) diagnosis 
of probable AD13; and 3) Clinical Dementia Rating (CDR) of 
more than 1.14 The exclusion criteria for the AD subjects were 
as follows: 1) a presumptive diagnosis of vascular dementia, 
dementia with Lewy body or other neurological or medical 
conditions that diminish cognitive function (e.g., hypothyro-
idism); or 2) a history of other psychiatric disorders attribut-
able to psychotic symptoms (e.g., schizophrenia, delusional 
disorder and substance abuse).

Thirty-six age- and sex-matched healthy elderly controls 
(NC) were recruited from individuals visiting the hospital for 
regular health screening. All of the control subjects were also 
interviewed by trained psychiatrists and were ascertained to 
be free of major psychiatric problems.

Procedures and assessment instruments

Korean Version of the Cornell Scale for Depression  
in Dementia (CSDD-K) 

The comparability of CSDD-K and the original CSDD was 
validated by stringent back-translation procedures. The CSDD 
was first translated into Korean by 2 psychiatrists and 1 psycho-
logist, and any English phrases that were difficult to underst-
and were translated into Korean after consulting a Korean pro-
fessor of English literature. Then, the Korean CSDD was back-
translated by a person bilingual in English and Korean to va-
lidate the translation, and the back-translated version was re-
viewed. The content of the final CSDD-K was further verified 
by the back-translation procedure until the meaning of each 
item matched that of the original item in the CSDD. After ob-
taining permission from the original author of the CSDD, we 
established the final CSDD-K.

The CSDD-K is composed of 19 items that measure mood-
related signs, behavioral disturbances, physical signs, cyclic fun-
ctions and ideational disturbances. All items of the CSDD-K 
are in Korean. Each item is measured on a 3-point continuum 
of ‘absent (0)’, ‘mild or intermittent (1)’, and ‘severe (2)’. The 
maximum score is 38, which would indicate the worst de-
pressive symptom state in dementia patients. 

17-item Hamilton Depression Rating Scale (HAM-D17) 
The Hamilton Depression Rating Scale (HAM-D) is an in-

ventory of questions that is employed to detect and identify the 
intensity or severity of the signs and symptoms of depression in 
patients who have been diagnosed with clinical depression.15

The 17-item version of the HAM-D is more commonly used 
than the 21-item version, which contains four additional items 
that measure symptoms related to depression, such as paranoia 
and obsession, rather than the severity of the depressive symp-
toms themselves.

15-item Korean Version of Geriatric Depression Scale 
(GDS15)

The Geriatric Depression Scale (GDS) is one of the most 
widely used instruments for screening elderly depression.16 
This scale involves 30-item self reporting inventories. To sim-
plify this screening device for depression, Sheikh and Yesav-
age developed a 15-item GDS version that was proved to be an 
adequate substitute for the original GDS.17 Korean versions of 
GDS and GDS15 were validated by Bae et al.; the cut-off scores 
for depression in these tests were 10 and 8, respectively.18 

Procedures
The HAM-D17 was selected to prove the concurrent validity 

of the CSDD-K, which indicated that the results obtained us-
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ing this instrument were strongly correlated with measure-
ments of a similar trait.

The raters in this study were seven experienced, board-cer-
tified psychiatrists who participated in formal consensus meet-
ings concerning the use of the PDCDA, HAM-D17 and CSDD-
K. In the consensus meetings, an experienced supervisory 
psychiatrist and an actual test administrator observed the ad-
ministration of the evaluations to two standard AD patients 
with depression via videotape recordings. All three meetings 
were held during the study period and the average attend-
ance rate was 90.5%. The inter-rater reliabilities of the PDC-
DA, HAM-D17 and CSDD-K were high with intra-class cor-
relation coefficients (ICC) of 0.80, 0.81, and 0.82, respectively. 
All of the raters of the PDCDA, HAM-D17 and CSDD-K were 
blinded during the test administration. 

Statistical analysis
Group comparisons were performed using independent t 

tests and χ2 analyses to compare the quantitative and categori-
cal variables, respectively. Internal consistency was assessed 
using Cronbach’s α. Test-retest reliability was estimated by cal-
culating ICC. The concurrent validity between the CSDD-K 
and HAM-D17 was evaluated using Pearson correlation coef-
ficients. The factorial validity of the CSDD-K was examined us-
ing a principal components factor analysis with varimax rot-
ation. The sensitivity, specificity and predictive values were 
calculated according to the standard formulae. We analyzed a 
receiver operating characteristic (ROC) curve to obtain the op-
timal cut-off score for detecting depression in dementia in AD 
subjects. In addition, pairwise comparison of ROC curves of 
CSDD-K, HAMD17 and GDS15 was conducted according to 
the methods of DeLong et al.19 Statistical analyses were con-
ducted using SPSS for Windows, version 12.0, and Medcalc, 
version 12.1.4. 

RESULTS 

Description of the sample 
Table 1 shows the baseline demographic data in our sub-

ject groups. The mean ages of the subjects in the AD with de-
pression group, the AD without depression group and the NC 
group were 74.9 (SD=15.7), 75.1 (SD=14.6) and 74.2 (SD=14.3) 
years, respectively. The numbers of males in the AD with de-
pression, AD without depression and NC groups were 25 
(42.3%), 26 (41.9%) and 15 (41.6%), respectively. No significant 
differences were found in age (F=1.303, p=0.274) or gender 
ratio (χ2=5.677, p=0.059) among the three groups. There was 
also no significant difference in education years among the 
three groups. CDR and MMSE-K scores were significantly dif-
ferent between AD and NC groups; however, no difference 
was observed between the AD with depression group and the 
AD without depression group. 

Reliability 
In the reliability test, Cronbach’s α coefficient was 0.92, whi-

ch provided evidence of the internal consistency of the measure. 
The test-retest reliability was examined by comparing the 

baseline CSDD-K score with that of a CSDD-K assessment 
performed 2 weeks later. The AD patients with depression only 
included those who claimed that there was no change in their 
depressive symptoms and who agreed to a second CSDD-K 
assessment. Forty-one of the 59 AD patients with depression 
were recruited for the evaluation of the test-retest reliability. 
The test-retest reliability was 0.91 (p<0.0001). 

Validity 

Comparisons of different diagnostic groups
The mean CSDD-K scores of the AD with depression group, 

Table 1. Demographic and clinical characteristics of study participants

AD with depression (N=59) AD without depression (N=62) NC (N=36)
Age (years±SD) 74.9±15.7 75.1±14.6 74.2±14.3
Education (years±SD) 9.6±2.7 9.8±3.1 10.1±2.4
Sex (M : F) 25 : 34 26 : 36 15 : 21
CDR (mean±SD)* 1.5±0.5 1.4±0.3 0
MMSE-K (mean±SD)* 16.7±4.8 17.1±3.9 28.3±1.7
CSDD-K (mean±SD)† 13.5±5.5 2.8±2.1 2.1±2.1
HAMD17 (mean±SD)† 17.8±6.5 3.8±2.1 3.5±2.6
GDS15 (mean±SD)† 8.4±3.7 1.8±0.7 1.5±0.6

*significantly different between AD and NC (p<0.001); no difference between AD with and without depression, †significantly different be-
tween AD with and without depression/NC (p<0.001); no difference between AD without depression and NC. AD: Alzheimer’s disease, NC: 
healthy elderly controls, SD: standard deviation, CDR: clinical dementia rating, MMSE-K: Korean version of Mini Mental Status Examina-
tion, CSDD-K: Korean version of Cornell Scale for Depression in Dementia, HAMD17: 17-item Hamilton Depression Rating Scale, GDS15: 
15-item Geriatric Depression Scale
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AD without depression group and NC group were 13.5±5.5 
(95% CI 12.3-14.5), 2.8±2.1 (95% CI 2.0-3.7), and 2.1±2.1 (CI 
1.5-2.8), respectively. One-way ANOVA was conducted to ev-
aluate the extent to which the CSDD-K differentiated among 
AD patients with depression, AD patients without depression, 
and the NC group. There were significant differences in CS-
DD-K scores among the three groups (F=110.0, p<0.001). In 
addition, post hoc analysis revealed a significant difference of 
CSDD-K scores between AD patients with depression and AD 
patients without depression (p<0.001); however, no difference 
was observed between the AD without depression group and 
the NC group (p=0.8). 

Concurrent validity
The relationship between the CSDD-K and the other scales 

(HAM-D17 and GDS15) was assessed using correlation coeffi-
cients. We found that CSDD-K scores were relatively highly 
correlated with HAM-D17 (r=0.92, p<0.001) and GDS15 (r= 
0.75, p<0.001), respectively. 

Factorial structure of the CSDD-K 
To assess the construct validity of the CSDD-K, a principal 

components analysis (PCA) was performed for all subjects 
with AD on the 19 items of the scale (Table 2). Four compo-
nents had eigen values >1.0, and 4 factors were extracted. A 
PCA using a varimax rotation was then performed. Factor 
loadings >0.40 were considered significant. The solution, whi-
ch explained 63.8% of the variance, generated ‘general depres-
sion’ (anxiety, sadness, agitation, multiple physical complaints, 
diurnal variations of mood, suicide, poor self-esteem and pes-
simism); ‘apathetic symptoms’ (lack of reactivity to pleasant 
events, retardation, loss of interest, lack of energy, and mood 
congruent delusion); ‘appetite symptoms’ (appetite loss and 
weight loss) and ‘sleep disturbances’ (early morning awaken-
ing, difficulty falling asleep and multiple awakenings during 

sleep).

ROC analysis
The sensitivity, specificity and predictive values were calcu-

lated for every possible CSDD-K cut-off score, as well as for 

Table 2. Factor loadings in the rotated factor matrix of CSDD-K 
(N=121)

Item
Factor

1 2 3 4
Factor 1: general depression

Anxiety 0.65 0.26 0.36 0.17
Sadness 0.79 0.09 0.20 0.26
Agitation 0.68 0.37 0.17 0.03
Multiple physical complaints 0.52 0.17 0.15 0.36
Diurnal variations of mood 0.46 0.35 0.30 -0.21
Suicidal ideation 0.77 0.08 0.01 0.10
Poor self esteem 0.79 0.06 0.01 0.07
Pessimism 0.58 0.31 0.08 0.32

Factor 2: apathetic symptoms
Lack of reactivity 0.14 0.77 -0.03 0.26
Retardation 0.16 0.83 0.10 -0.02
Loss of interest 0.12 0.82 0.08 0.27
Lack of energy 0.21 0.61 0.01 0.46
Mood congruent delusion 0.29 0.61 0.19 -0.17

Factor 3: appetite symptoms
Appetite loss 0.13 0.06 0.80 0.15
Weight loss 0.12 0.13 0.73 0.14

Factor 4: sleep disturbances
Difficulty falling asleep 0.20 -0.08 0.27 0.73
Multiple awakening 0.08 0.19 -0.01 0.84
Early morning awakening 0.13 0.08 0.18 0.78

CSDD-K: Korean version of Cornell Scale for Depression in De-
mentia

Table 3. The cut-off scores, sensitivity, specificity, and predictive values resulting from receiver operation characteristics (ROC) analyses of 
the CSDD-K, HAMD17 and GDS15 in AD patients

AUC Cut-off Sensitivity (%) Specificity (%) PPV (%) NPV (%)
CSDD-K 0.98 6 90.6 96.0 98.9 72.7

7 87.5 100 100 69.6
8 82.2 100 100 61.0

HAMD17 0.96 8 95.8 80.0 94.8 83.3
9 94.8 88.0 96.8 81.5

10 87.5 88.0 96.6 64.7
GDS 0.80 4 81.2 64.0 89.7 47.1

5 72.9 76.0 92.1 42.2
6 64.5 80.0 92.5 37.0

CSDD-K: Korean version of Cornell Scale for Depression in Dementia, HAMD17: 17-item Hamilton Depression Rating Scale, GDS15: 15-item 
Geriatric Depression Scale, AUC: area under curve, PPV: positive predictive value, NPV: negative predictive value, AD: Alzheimer’s disease
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those of HAMD17 and GDS15. Table 3 shows three different th-
reshold scores and the corresponding sensitivity, specificity, 
and positive and negative predictive values of the CSDD-K, 
HAMD17 and GDS15. A cut-off score of 7 yielded a sensitivity 
of 87.5% and specificity of 100%. On the other hand, the cut-
off scores were a total score of 9 in HAMD17 (sensitivity 94.8% 
and specificity 88.0%) and 5 in GDS15 (sensitivity 72.9% and 
specificity 76.0%). 

The area under curve (AUC) of CSDD-K, HAMD17 and 
GDS15 were 0.98, 0.96 and 0.80, respectively (Figure 1). There 
were significant differences in AUC between CSDD-K and 
GDS15 (p=0.0076) and between HAMD17 and GDS15 (p= 
0.0140), respectively. However, no significant difference was 
observed in AUC between CSDD-K and HAMD17 (p=0.440).

DISCUSSION

The present study was performed in order to construct a 
Korean version of the CSDD and to provide data concerning 
its psychometric properties, construct validity, and factor st-
ructure. 

In previous validation studies of the CSDD from other co-
untries, Cronbach’s α was between 0.79 and 0.93 and the test-
retest reliability coefficient was within 0.73-0.99.8-11,20,21 In the 
present study, Cronbach’s α was 0.92 and the test-retest reli-
ability coefficient was 0.91. Thus, the CSDD-K scores for the 
AD and NC groups obtained in the present study were simi-
lar to those reported in previous studies conducted in other 
countries. 

In the present study, HAMD17 and GDS15 were conducted 
in order to evaluate the convergent validity of the CSDD-K. 
The CSDD-K was more strongly correlated with HAM-D17 
(r=0.92, p<0.001) than with GDS15 (r=0.75, p<0.001), which 
was in line with previous studies.9,12 This might be due to the 
similar content and interview processes (clinician rating sc-
ales) of HAM-D17 and CSDD-K in the evaluation of depres-
sive symptoms. 

Our results suggested that a four-factor solution explaining 
63.8% of the variance was acceptable for the CSDD-K. This 
result was in accordance with other factor analyses reporting 
4- or 5-factor solutions. A previous factor analysis by Harwo-
od et al. reported 4-factor solutions (general depression, rhy-
thm disturbances, agitation/psychosis and negative symptoms) 
accounting for 43.1% of common variance.22 Another factor an-
alysis on Chinese dementia patients resulted in 5-factor solu-
tions (depression, cyclic functions, physical signs, behavioral 
disturbances, mood signs) explaining 61.2% of variance.9 Al-
though the original study of Alexopoulos et al. suggested five 
clusters of mood-related signs, behavioral disturbance, physi-
cal signs, cyclic functions and ideational disturbance, the pre-
vious factor analyses yielded various factor solutions of sub-
items of the CSDD.7,9,22,23 These discrepancies might be due to 
the differences in the clinical settings or diagnosis and inho-
mogeneity of depressive symptoms in the subjects. 

We conducted ROC analysis to obtain the CSDD-K cut-off 
score for the diagnosis of depression in AD. In this study, a 
cut-off value of 7 yielded a sensitivity of 87.6% and specificity 
of 100%. Validity studies have reported different results of its 
power to detect a depressive disorder and various cut-off po-
ints to this end have been recommended. As they did not con-
duct ROC analysis, Alexopoulos et al.7 did not recommend 
any cut-off point in their original study. Later on, a cut-off point 
of 8 was regarded as suitable for a minor depressive episode. 
Some studies showed lower cut-off points for depression, be-
tween 4 and 6, while others reported higher cut-off points, be-
tween 9 and 12.12,21,24,25 This variability of cut-off points for a 
depressive disorder in dementia might be due to methodologi-
cal differences between the studies.

In addition to the ROC analysis of CSDD-K, ROC curves of 
HAMD17 and GDS15 were also obtained. The area under the 
curve (AUC) is an overall index of the accuracy of the discri-
mination provided by CSDD-K, HAMD17 and GDS15. An AUC 
of 0.5 implies random performance, whereas an AUC of 1.0 
represents perfect performance. Generally, an AUC above 0.85 
is considered to be an indication of good diagnostic capability. 
The AUC of CSDD-K, HAMD17 and GDS15 were 0.98, 0.96 
and 0.80, respectively. These results were in line with previ-
ous studies. Mayer et al.26 suggested that CSDD was more sen-
sitive than HAMD in the detection of treatment effects at all 
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Figure 1. The ROC curves of CSDD-K, HAMD17 and GDS for the 
prediction of the diagnosis of depression in AD. ROC: Receiver 
Operation Characteristics, CSDD-K: Korean version of Cornell 
Scale for Depression in Dementia, HAMD17: 17-item Hamilton De-
pression Rating Scale, GDS15: 15-item Geriatric Depression Scale, 
AD: Alzheimer’s disease.
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levels of depression severity. Another study by Kørner et al.12 
showed that CSDD had higher sensitivity and specificity than 
GDS15 in diagnosing depression in dementia. In this study, 
the AUCs of CSDD-K and HAMD17 were not significantly dif-
ferent. This might be attributable to the subject characteris-
tics of our study. Most of the AD subjects had milder degree 
dementia (mean CDR=1.5±0.5) and were recruited from an 
outpatient clinic. As the original CSDD was developed for ap-
plication in nursing home settings, the discrimination power 
enhanced by interviewing patients’ caregivers would be re-
duced in patients with milder degree dementia. 

The findings of this study have to be cautiously interpreted 
due to the following limitations. First, as we recruited AD pa-
tients with or without depression who visited the outpatient 
clinic in this study, our results should not be generalized to 
other types of dementias or to other clinical settings such as 
nursing homes and inpatient treatment programs. Further va-
lidation trials including various types of dementias and pa-
tients in various clinical settings will be needed. Second, we 
used the PDCDA criteria as the gold standard for diagnosing 
depression in dementia. A previous study showed the cut-off 
score of the CSDD changed according to the different gold st-
andards, such as DSM-IV-TR, ICD-10 or PDCDA.27 Thus, 
comparison of the cut-off scores of the CSDD-K according to 
various gold standards will be needed. 

Conclusions
Our data demonstrate that the CSDD-K is a reliable mea-

sure with good psychometric properties and can be used as a 
reliable, valid, and timesaving tool to diagnose and assess de-
pression in dementia. The data collected in the present study 
may serve as a baseline for comparison with clinical samples 
in future studies in the Korean population. 
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