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Objective: The aim of the study was to assess
the external and internal validity of the 6- and
17-item versions of the Hamilton Rating Scale
for Depression (HAM-Dg and HAM-D,), the
Bech-Rafaelsen Melancholia Scale, the 15- and
30-item versions of the Geriatric Depression
Scale, and the Cornell Scale for Depression in
Dementia in a population of depressed demented
and nondemented Danish elderly.

Method: Two clinicians performed indepen-
dent, blinded assessments of the study population,
which was drawn from psychogeriatric outpatient
clinics, and a control group of elderly subjects.
Concurrent and convergent validity were assessed
using correlation coefficient analyses, and to
evaluate the internal validity, item response
analysis using the Mokken coefficient and Rasch
analysis was performed. A coefficient of homoge-
neity of 0.40 or higher indicated scalability. Data
collection took place between October 2001 and
April 2004.

Results: 145 subjects were included; 102 were
female (mean age = 78.6 = 6.8 years), and 43
were male (mean age = 72.4 + 5.6 years). In the
study group (N = 109), 73 subjects had depres-
sion only, and 36 had both depression and demen-
tia; in the control group (N = 36), 11 subjects
had dementia. The item-response analysis made a
clear distinction between the scales. The HAM-D,
was the only scale that fulfilled the criterion of
total scalability in both the cognitively intact and
the impaired populations. In terms of standardiza-
tion according to the Clinical Global Impressions-
Severity of Illness scale (CGI-S), the HAM-Dg
had the most convincing external validity overall.
In terms of general correlation to the CGI-S, only
small differences were shown between the scales.

Conclusion: The HAM-D, should be sepa-
rately considered even when longer HAM-D
versions are used for the measurement of
depression in elderly persons.
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In randomized clinical trials with antidepressants in
depressed elderly patients, the Hamilton Rating Scale
for Depression (HAM-D)' is the most frequently used
outcome scale for demonstrating clinical effect.” It is cus-
tomary to use the change in the total score of the first 17
items (HAM-D,,) to measure antidepressive efficacy of
the treatment under examination. A reduction in the base-
line score of 50% or more at endpoint, e.g., after 6 to 8
weeks of therapy, is often used as the definition of re-
sponse to therapy.

However, the use of the total score of the HAM-D,; as
a sufficient statistic in trials of antidepressants has re-
cently been criticized by Bagby et al.* Their systematic
review of all psychometric studies with the HAM-D,;
showed that the scale is multidimensional, implying that
the various symptom or cluster profiles should be shown
rather than the global total score. Bagby et al.,> however,
identified the 6-item HAM-D subscale (HAM-Dy), which
includes the core items of depressive states, as a unidi-
mensional scale, implying that its total score is a suffi-
cient statistic.

The HAM-D, was originally developed from the
HAM-D,,, using a global assessment of depressive states
performed by experienced psychiatrists as an index of
validity.* Using the item response theory models, it was
then shown® that the HAM-D, but not the HAM-D,, was
a unidimensional scale with no bias from external issues
such as age and gender. However, the age of subjects in
these studies was below 65 years, as it was in most of the
studies examined by Bagby et al.’
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In the present study, we investigated various aspects
of the validity of depression rating scales including the
HAM-D in a group of subjects 65 years or older that
included subjects with mild-to-moderate dementia.

METHOD

Data collection took place between October 2001 and
April 2004. Seven experienced psychogeriatricians from
3 psychogeriatric centers participated. Prior to inclusion
and during active enrollment in the study, co-rating ses-
sions took place to establish the interrater coefficients and
to ensure that the clinicians upheld the proper procedure
throughout the study.

Two clinicians examined each patient or control sub-
ject independently. One clinician performed the diagnos-
tic evaluation of both depression and dementia according
to the tenth revision of the International Classification
of Diseases (ICD-10)° and the fourth edition of the Diag-
nostic and Statistical Manual of Mental Disorders (DSM-
IV).” In this article, we report DSM-1V diagnoses. The di-
agnosing clinician also performed a global judgment
of severity of depression (Clinical Global Impressions-
Severity of Illness scale [CGI-S]).® Blinded to this assess-
ment, the other clinician interviewed the patient or control
subject according to the psychometric instruments under
investigation. Both evaluations took place on the same
day as consecutive interviews or at the same time of the
day on consecutive days.

The interviews were performed using the guidelines
originally published by Hamilton." Thus, the interviews
were done in an unstructured way that allowed the inter-
viewers to be flexible in not asking the same questions
several times. The order of administration was not ran-
domized. As advised by Hamilton,' we also used informa-
tion from a knowledgeable caregiver.

Study Population

All subjects were 65 years or older. The patients were
recruited from 3 psychogeriatric clinics. Controls were re-
cruited from among relatives of patients in the participat-
ing clinics and among members of the local organizations
for the elderly.

Patients with other major psychiatric illnesses and pa-
tients suffering from aphasic disorder were excluded.
However, patients with dementia were eligible and no
predefined cutoff on the Mini-Mental State Examination
(MMSE)’ was applied in order to approximate the study
population as much as possible to a standard clinical
psychogeriatric population. Thus, patients were included
or excluded based on the clinician’s judgment of the pos-
sible participant’s ability to meaningfully perform the re-
quired tests and take part in the interview. In this respect,
inclusion in the study was not based on degree of demen-
tia after a randomization factor. Finally, the patients had

385

to have a caregiver willing to cooperate. Informed consent
had to be given to participate in the study.

Rating Scales

Hamilton Rating Scale for Depression. The HAM-D,,
was used in the 17-item format accepted by Hamilton,'
but with the original instructions for the 21-item version.'
Thus, relevant information from caregivers was used for
the scoring of the individual items. In the analysis, both
the HAM-D,, and the HAM-D,, which includes the core
items of depression, were considered. The 6 core items
are depressed mood, guilt feeling, work and interests,
psychomotor retardation, psychic anxiety, and general so-
matic symptoms. The HAM-D,; has a theoretical score
range of 0 to 52, and the HAM-D, has a theoretical score
range of 0 to 22.

Bech-Rafaelsen Melancholia Scale. The Bech-
Rafaelsen Melancholia Scale (MES)* was developed in a
similar way to the HAM-Dy,” by subdividing retardation
into verbal, motor, emotional, and cognitive retardation.
The theoretical score range of the 11 MES items is 0 to 44.

Geriatric Depression Scale. We administered the
original 30-item Geriatric Depression Scale (GDS)"' in a
Danish translation'? as a self-rating scale. Responses were
coded as 1 =yes, symptom present or 0 =no, symptom
not present. Items are summed, and higher scores indicate
a greater number of depressive symptoms. Originally in-
tended for screening of depression in a population of non-
demented elderly, it has satisfactory validity in that group.
Shorter versions of the GDS have been developed; the
most commonly used is the 15-item version (GDS,s),"”
but even shorter versions exist.'* However, when the
GDS,; is applied to a group of cognitively impaired el-
derly, its validity has been shown to decrease.'” The GDS
does not contain items concerning somatic complaints.
We computed GDS, 5 scores based on the GDS;, scores.

Cornell Scale for Depression in Dementia. The
Cornell Scale for Depression in Dementia (CSDD)'® con-
sists of 19 items each rated as O = absent, 1 = mild or
intermittent, or 2 = severe. The scores of the individual
items are summed, and a score of 8 or more suggests sig-
nificant depressive symptoms. We recently published the
sensitivity and specificity in this population of elderly
with and without dementia and found the best cutoff score
to be 6." The CSDD is specifically designed to screen for
depression in a population of demented elderly. It is an
interviewer-administered scale relying on information
from caregivers and from the clinician’s observations dur-
ing the interview. It comprises items concerning physical
well-being, sleep, appetite, and other vegetative symp-
toms. Some studies have shown it to be valid for screen-
ing of depression in a nondemented population as well.'®

Clinical Global Impressions scale. The Clinical Glo-
bal Impressions scale® consists of 3 different observer-
rated scales, i.e., the CGI-S, measuring severity of illness;
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the CGI-C, measuring therapeutic response (change); and
an efficacy index. In this study, we used the CGI-S for
depression with collateral information from caregivers.
Depression severity was assessed using 7 ratings: 1 =no
depression, 2 = doubtful depression, 3 = mild depression,
4 = moderate depression, 5 = marked depression, 6 = se-
vere depression, and 7 = extremely severe depression.
With the CGI-S,* a depressed patient is judged in the con-
text of the rater’s experience or acquaintance with elderly
depressed patients, i.e., against a clinical background,
which may include demented as well as nondemented
subjects. In this study, the CGI-S was used by experi-
enced psychogeriatric clinicians. The CGI-S was applied
as the external index of severity.

Mini-Mental State Examination. The MMSE’ mea-
sures the cognitive impairment of the subjects. The
MMSE consists of 11 items with a total score of 30.
Lower score indicates poorer cognitive performance. The
MMSE is used in a Danish validated version."

We collected basic demographic data. In this study, we
report the subjects’ gender and age.

Statistics

Interrater reliability. The interrater reliabilities were
analyzed using the intraclass coefficients (ICCs) accord-
ing to Bartko and Carpenter” and Shrout and Fleiss.”'
Correlations between 0.80 and 1.00 are considered perfect
interrater correlations, correlations between 0.60 and 0.79
are considered almost perfect, and correlations between
0.40 and 0.59 are considered adequate, while coefficients
below 0.40 are considered inadequate.

Psychometric analysis of internal validity. To identify
the unidimensionality of the various depression scales,
item response theory models were used.”

Item response theory models have been used to evalu-
ate the unidimensionality of the various depression rating
scales as this type of analysis takes into account bias in
the individual scale items as well as bias in the selection
of subjects.” Both the nonparametric Mokken analysis®
and the 1-parameter Rasch analysis® were used. The
Mokken analysis is based on a Loevinger coefficient of
homogeneity, which assesses the degree of rank-ordering
of the items in terms of transmitted information about
the dimension of symptom severity of depression.”® The
level of acceptance is a Loevinger coefficient of homoge-
neity of 0.40 or higher, implying that the total score is a
sufficient statistic of symptom severity of depression. The
I-parameter Rasch analysis was carried out to evaluate
bias in the selection of subject, using male versus female
gender as the external criterion. The Rasch analysis was
performed using the method described by Allerup.”’” In
this analysis, the rejection level of homogeneity or unidi-
mensionality was p <.01.

External validity. The CGI-S® was used as the index of
clinical (external) validity. The different symptom depres-
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sion scales were then standardized for each of the catego-
ries of the CGI-S, i.e., no depression, doubtful depression,
mild depression, moderate depression, marked depres-
sion, and severe depression.

Ethics. The study was registered and approved by the
local Scientific Ethics Committee under the registration
number 2001-2-05. Each participating patient and control
subject as well as the caregivers received written and ver-
bal information prior to the study and gave written con-
sent. When appropriate, a legal guardian gave written con-
sent on behalf of patients or control subjects.

RESULTS

One hundred forty-five subjects were included; 102
were female (mean = SD age = 78.6 = 6.8 years), and 43
were male (mean age = 72.4 = 5.6 years). One hundred
nine (75%) of these were in the group under examination
(79 women, mean age =79.1 = 6.4 years; 30 men, mean
age = 72.2 £ 5.2 years), and 36 (25%) were in the control
group (23 women, 76.1 = 9.0 years; 13 men, 74.1 = 6.1
years). Seventy-three subjects (67%) in the group under
examination were depressed only, while 36 (33%) suf-
fered from both depression and dementia. Of the 36 con-
trol subjects, 11 (31%) were demented.

Of the 109 subjects in the group under examination, 95
(87%) had major depressive disorder (36 severe depres-
sion, 37 moderate depression, and 22 mild depression),
3 (3%) had dysthymia, and 11 (10%) had depression not
otherwise specified. Thirty-six (33%) were diagnosed
with Alzheimer’s disease, 10 (9%) had vascular dementia,
6 (6%) had mixed Alzheimer’s disease and vascular de-
mentia, and 11 (10%) had other dementia disorders. The
mean MMSE score of the demented subjects in the control
group was 18.9 = 5.7, and the mean MMSE score of the
demented subjects in the group under examination was
18.6 = 6.7. The subjects in the group under examination
without dementia had a mean MMSE score of 27.3 = 2.1,
while the subjects in the control group without dementia
or depression had a mean score of 28.3 = 2.1. The mean
HAM-D,; score of the subjects in the group under exami-
nation with depression only was 17.8 = 6.0, and with co-
morbid dementia 16.4 = 5.8. The mean HAM-D,; scores
of the control subjects with and without dementia were
34 +2.0and 2.0 = 1.9, respectively.

Interrater Reliability

In total, 15 subjects were interviewed and videotaped,
and these interviews were assessed in co-rating sessions
both prior to and during the study to evaluate interrater re-
liability of the clinician-based symptom rating scales and
the CGI-S. All results in terms of ICCs were statistically
significant: HAM-D,;: 0.90, HAM-Dg: 0.81, MES: 0.88,
CSDD: 0.84, and CGI: 0.88. In a subgroup of patients
(N =9), the MMSE was analyzed. The ICC was 0.98.
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Table 1. Mokken Analysis of the Depression Symptom Scales in Demented and

Nondemented Subjects®

Group HAM-D;; HAM-Dgs MES GDS;, GDS,;5; CSDD
All subjects (N = 145) 0.33 0.49 0.42 0.40 0.46 0.27
Nondemented subjects (N = 98) 0.37 0.54 0.49 0.45 0.55 0.29
Demented subjects (N = 47) 0.28 0.43 0.34 0.31 0.29 0.27

A coefficient of homogeneity of 0.40 or higher signifies unidimensionality.
Abbreviations: CSDD = Cornell Scale for Depression in Dementia, GDS = Geriatric Depression
Scale, HAM-D = Hamilton Rating Scale for Depression, MES = Bech-Rafaelsen Melancholia

Scale.

Table 2. Standardization of the Depression Symptom Scales According to the CGI-S

CGI-S Depression Category

lor2 3 4 5 6

Scale (no or doubtful) (mild) (moderate) (marked) (severe)
HAM-Dg

All subjects (N = 145) 3.2 8.5 10.1 11.8 13.5

Nondemented (N = 98) 2.9 8.7 10.4 12.3 13.8

Demented (N =47) 3.8 8.3 9.7 11.0 NA*?
HAM-D,

All subjects (N = 145) 4.7 15.0 18.2 22.2 26.3

Nondemented (N = 98) 4.6 15.4 18.8 23.5 25.8

Demented (N =47) 5.1 14.1 17.1 19.8 NA®
MES

All subjects (N = 145) 4.5 13.8 17.0 20.3 24.3

Nondemented (N = 98) 3.5 13.5 16.6 20.5 24.0

Demented (N =47) 6.9 14.1 17.6 19.8 NA*?
CSDD

All subjects (N = 145) 3.5 11.1 14.3 17.9 22.5

Nondemented (N = 98) 3.1 11.2 14.5 18.8 20.8

Demented (N =47) 4.5 10.8 13.9 16.2 NA®
GDS; 5

All subjects (N = 145) 2.4 7.0 9.3 10.6 11.0

Nondemented (N = 98) 2.2 7.6 10.0 11.0 12.0

Demented (N =47) 3.1 5.9 8.1 9.8 NA®*
GDS;,

All subjects (N = 145) 5.5 14.7 19.6 21.5 22.8

Nondemented (N = 98) 5.4 15.5 21.1 22.9 24.6

Demented (N = 47) 5.7 13.0 17.1 19.0 NA?

“Not applicable; 1 observation only.

Abbreviations: CGI-S = Clinical Global Impressions-Severity of Illness scale, CSDD = Cornell
Scale for Depression in Dementia, GDS = Geriatric Depression Scale, HAM-D = Hamilton Rating
Scale for Depression, MES = Bech-Rafaelsen Melancholia Scale.

Internal Validity

Table 1 shows the coefficient of homogeneity as ob-
tained for each depression scale based on all subjects
(N =145) and on the nondemented (N =98) and de-
mented (N =47) subjects separately. Only the HAM-Dy
obtained a coefficient of homogeneity above 0.40 for all 3
groups of patients (see Table 1). However, the MES and to
a lesser extent the GDS;, had acceptable coefficients in all
3 groups of patients.

External Validity

Table 2 shows the standardization of the depression
rating scales using the CGI-S categories 1 and 2 (no or
doubtful depression), 3 (mild), 4 (moderate), 5 (marked),
and 6 (severe) as an index of validity.

Of all 145 subjects included, according to CGI-S defi-
nitions, 35 had mild depression, 38 had moderate depres-
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sion, 17 had marked depression, and 6 had severe depres-
sion. Of the 98 nondemented subjects, 23 had mild de-
pression, 24 had moderate depression, 11 had marked de-
pression, and 5 had severe depression. Finally, of the 47
demented subjects, 12 had mild depression, 14 had mod-
erate depression, 6 had marked depression, and 1 had se-
vere depression.

As only 1 demented subject was found to be in the cat-
egory “severe depression,” this category was not analyzed
further.

Generally, all of the scales differentiated between the
categories no/doubtful depression and mild depression
and had an incremental rise in relation to depression se-
verity. The group of demented subjects scored lower than
the nondemented subjects on all scales with the exception
of the MES. For all categories except marked depression,
demented subjects scored higher on the MES than non-
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Table 3. Intercorrelation Between CGI-S and the Depression Symptom Scales by

Spearman Coefficients

Group HAM-D,, HAM-D, MES CSDD  GDS; GDSs
All subjects (N = 145) 0.85 0.80 0.84 0.82 079 075
Nondemented (N = 98) 0.87 0.83 0.87 0.86 0.84  0.80
Demented (N = 47) 0.78 0.71 0.76 0.72 0.69  0.64

Abbreviations: CGI-S = Clinical Global Impressions-Severity of Illness scale, CSDD = Cornell
Scale for Depression in Dementia, GDS = Geriatric Depression Scale, HAM-D = Hamilton
Rating Scale for Depression, MES = Bech-Rafaelsen Melancholia Scale.

demented subjects; however, the difference between the
groups was relatively small.

When the HAM-D is compared with the HAM-D,,; and
the MES, the mean scores for moderately depressed pa-
tients should be 9 or more, 18 or more, and 15 or more, re-
spectively.”® The mean scores for marked-severe depres-
sion on the 3 scales should be 12 or more for the HAM-D,
and 25 or more for both the HAM-D,; and the MES. These
mean scores were obtained on the HAM-Dj for all subject
groups, while the demented subjects did not obtain a suffi-
cient mean score on the HAM-D,,. On the MES, the mean
scores were within the expected range except for the cat-
egory of severely depressed, in which the mean scores
tended to be a bit lower. We are unaware of any report of a
similar validated categorization of the CSDD and the
GDS. However, the CSDD may, based on its many coin-
ciding items with the HAM-D, be theoretically catego-
rized as follows: moderate depression = mean score of 15
or more and marked-severe depression = mean score of 20
or more. A score of 20 or more on the GDS,, is reported to
indicate severe depression.'' Based on this, mean CSDD
scores were too low in both the moderate and the marked-
severe groups, while the GDS;, had sufficient mean
scores.

Table 3 shows the intercorrelation between the CGI-S
and the symptom depression scales. All scales had lower
correlation with the CGI-S in the demented group, but
only the GDS;, and GDS, 5 obtained Spearman coefficients
below 0.70, i.e., 0.69 and 0.64, respectively.

DISCUSSION

The internal validity in terms of the coefficient of ho-
mogeneity showed that both the HAM-D, and CSDD, and
to a lesser degree the GDS, were multidimensional, which
indicates that the total scores on these scales are not suffi-
cient statistics. Our results confirmed that the HAM-Dy as
well as the MES are unidimensional scales® in elderly de-
pressed subjects as well as in other populations. In a recent
study, Bech et al.” found that the HAM-D, was more sen-
sitive than the HAM-D,, in demonstrating a dose-response
relationship of citalopram or escitalopram. As stated ear-
lier, this finding is in accordance with the findings of
Bagby et al.? in their review of the HAM-D.
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The assessment of external validity of these com-
monly used symptom scales in elderly depressed patients
is based on a global rating scale that must be performed
by experienced psychogeriatricians because the scoring
of depression severity relies on knowledge by ac-
quaintance, i.e., clinical experience, as discussed by
Borsboom.” It is essential to refer to the clinical validity
of a rating scale in the validation procedure. We were
able to demonstrate a high interobserver reliability of the
CGI-S,* which proves that the standardization of the
various symptom scales for depression is meaningful.
Moreover, we were also able to demonstrate an accept-
able interobserver reliability of the depression symptom
scales and of the MMSE, which was used to give a
quantitative measure of the cognitive impairment of the
subjects.

The HAM-Dj also had the overall most convincing ex-
ternal validity in terms of standardization according to
the CGI-S. It had the least variation between the de-
mented and nondemented subjects, and it differentiated
the subjects by severity (Table 2), as defined by Bech.”
The same was not the case for the HAM-D,,, the MES,
the GDS, or the CSDD. Among these, however, the MES
seems to perform better, as it sufficiently differentiated
between the groups as defined by Bech,* although the
scale showed a tendency toward higher scores in the
demented group, which can certainly be attributed to
the item concerning intellectual retardation, an item on
which demented subjects will invariably have a high
score. In terms of general correlation to an external glo-
bal score (Table 3), all scales had values above 0.80 in the
nondemented group, while the values in the demented
group were between 0.70 and 0.80 in the clinician-rated
scales and slightly below 0.70 in the 2 versions of the
GDS. However, these differences are in themselves not
substantial enough to warrant discarding any of the
scales.

The investigators of this study have their daily
clinical practice in 3 independent wards with different ap-
proaches to the use of rating scales in general and differ-
ent preferences in relation to depression rating scales. In
our opinion, no bias exists in terms of expecting better
performances in particular scales. In addition, it should
be pointed out that the item response theory model we
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used in our statistical analysis is a test for item response
bias.

Depressive disorders in a population of elderly de-
pressed persons with and without dementia are heteroge-
nous in origin and presentation, but it remains important
to develop tools for assessing the severity of these disor-
ders accurately. O’Sullivan et al.*' have demonstrated that
the HAM-D, was able to cover the core items of depres-
sion across different subtypes of depression when com-
pared with the HAM-D, and the enlarged HAM-D,. The
population in this study was also heterogeneous in terms
of both depressive subtypes and cognitive impairment;
therefore, it seems justified to state that the HAM-Dg has a
higher content validity than the other variants of HAM-D
in relation to depression in the elderly.

This study has evaluated some of the more well-known
depression rating scales and found it reasonable to con-
clude that among the evaluated scales the HAM-Dy is
psychometrically the most relevant observer-rated scale
to use in daily clinical practice and possibly also in clini-
cal studies. It has the further advantage of comprising
only 6 items. However, as we have not administered it in
isolation, we shall limit our conclusion to emphasizing
the importance of calculating the HAM-Dy score and not
relying solely on the HAM-D,; score.

Drug names: citalopram (Celexa and others), escitalopram (Lexapro
and others).
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