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Objective: The Melancholia Scale (MES) consists of the psychic core
items of the Hamilton Depression Scale (HAM-D6) (depressed mood,
interests, psychic anxiety, general somatic, guilt feelings, and psychomotor
retardation) and the neuropsychiatric items of the Cronholm–Ottossen
Depression Scale. Patients resistant to anti-depressant medication
(therapy-resistant depression) have participated in our trials with
non-pharmacological augmentation. On the basis of these trials, we
have evaluated to what extent the neuropsychiatric subscale of the MES
(concentration difficulties, fatigability, emotional introversion, sleep
problems, and decreased verbal communication) is a measure of severity
of apathia when compared with the HAM-D6 subscale of the MES.
Methods: We have focused on rating sessions at baseline (week 0) and
after 2 and 4 weeks of therapy in four clinical trials on therapy-resistant
depression with the following augmentations: electroconvulsive therapy,
bright light therapy, transcranial magnetic stimulation or pulsed
electromagnetic fields, and wake therapy. The item response theory model
constructed by Mokken has been used as the psychometric validation of
unidimensionality. For the numerical evaluation of transferability, we have
tested item ranks across the rating weeks.
Results: In the Mokken analysis, the coefficient of homogeneity was
above 0.40 for both the HAM-D subscale and the apathia subscale at
week 4. The numerical transferability across the weeks was statistically
significant (p , 0.05) for both subscales.
Conclusion: The apathia subscale is a unidimensional scale with
acceptable transferability for the measurement of treatment-resistant
symptoms, analogue to the psychic core subscale (HAM-D6).

Significant outcomes

> The apathia subscale of the Melancholia Scale (MES) is psychometrically valid in the measurement
of treatment-resistant depression severity.

> When using the MES we need to evaluate the outcome on both the Hamilton Depression Scale
(HAM-D6) and the apathia subscale in therapy-resistant depression.

Limitations

> The ability of the MES apathia subscale to discriminate between the different augmentations has not
been evaluated.

> Concurrent validity with other apathia analogue scales has not been evaluated.
> The treatment length of 4 weeks might be optimal for electroconvulsive therapy (ECT), but not for

the other non-pharmacological strategies in our study.
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Introduction

The lack of biological markers for depression is one
of the major problems when classifying depression
as a medical disorder, according to the latest revision
of the Diagnostic and Statistical Manual of Mental
Disorders (DSM-5) (1). Therefore, the validity of
clinical depression is while grading the depressive
states into mild, moderate, or severe, essentially a
symptom-based concern in which the use of item
response theory models is the most appropriate
validation procedure (2).

Item response theory models differ from principal
component analysis or factor analysis by estimating
an item difficulty for each symptom to evaluate to
what extent the items in a depression symptom
rating scale cover the dimension of depression
severity from no, mild, moderate, and marked. In
the non-parametric Mokken analysis (2,3), it is the
mean score of each depression item that shows the
item difficulty. Thus, items with high mean scores
are less difficult than items with low mean scores.
According to the item response theory models, the
hierarchy of item difficulties is an order by which the
items with low mean scores have to be preceded by
the items with higher mean scores (2,4,5).

In patients with therapy-resistant depression, we
have identified a group of items that might be the
core items maintaining these patients in their
resistance to anti-depressant medication (6). These
items are part of the symptom universe on the
MES (7) and include tiredness, concentration and/or
memory difficulties, and sleep disturbances (6).
Healy (8) refers to this group of items as the
neuropsychological features of depression, whereas
he (8) refers to the symptoms of depressed mood,
guilt feelings, or helplessness as the psychic features
of depression.

On this background, we have reanalysed our
previous studies with the MES in patients resistant to
anti-depressant medication to evaluate, by the use
of the Mokken item response theory model, those
two features of depression, the neuropsychological
dimension, which we will call the neuropsychiatric
apathia dimension, and the psychic dimension which
we consider to be the cognitive–behavioural core
dimension of depression as measured by the HAM-D6,
a depression subscale on the HAM-D6 (2).

Methods

Rating scales

MES. Table 1 shows the 11 items included in the
MES (2,7). Each item has detailed answer
categories from 0 5 not present to 4 5 present in

extreme degree. The theoretical score range is
therefore from 0 to 44. The standardisation of
the MES total score is: 0–6 5 no depression,
7–10 5 doubtful depression, 11–14 5 mild depression,
15–24 5 moderate depression, and 25–44 5 severe
depression.

Clinically, the MES is based on the HAM-D6,
which contains the core items of depression within
the HAM-D6 (7), as illustrated in Table 1 [depressed
mood, tiredness, work and interests, psychic anxiety,
guilt, and decreased motor activity (retardation)]. The
other MES items are from the Cronholm–Ottosson
Depression Scale (9,10). Table 1 shows the items on
the MES included in the syndrome identified on the
MES in therapy-resistant depression (6), the apathia
subscale (tiredness, concentration/memory problems,
sleep disturbances, emotional introversion, and
decreased verbal communication). Finally, the item
of suicidal thoughts has been considered as an
independent symptom.

Patients. Over the past two decades, we have
used the MES as an outcome measure in our trials
on therapy-resistant depression when evaluating
augmentation of anti-depressant medication with
non-pharmacological therapies. Thus, we have used

Table 1. The MES scales with the items included in the HAM-D6 and apathia

subscales

Item MES HAM-D6 Apathia

Depressed mood

Work and interests

Tiredness

Concentration/memory

difficulties

Sleep disturbances

Psychic anxiety

Emotional introversion

Guilt feelings

Decreased verbal

communication

Decreased motor activity

Suicidal thoughts

Total score

MES HAM-D6 Apathia

(theoretical score range) (0–44) (0–24) (0–20)

HAM-D6, Hamilton Depression Scale; MES, Melancholia Scale.
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ECT in the study by Lauritzen et al. (11); bright
light therapy in the study by Martiny et al. (12);
repetitive transcranial magnetic stimulation (rTMS)
in the study by Bretlau et al. (13) and transcranial
pulsed electromagnetic fields (T-PEMF) in the
study by Martiny et al. (14); and finally the
chronotherapeutic intervention (wake and light
therapy) in the study by Martiny et al. (15).

From these trials, we have focussed on the
MES ratings at week 0 (baseline), week 2, and
week 4 during the acute augmentation, unrelated
to anti-depressant medication and whether the
augmentation therapy in question (bright light,
rTMS, or T-PEMF) was active or inactive (sham).
On this background we have the following four
groups of patients:

(a) A total of 67 patients from the ECT study
(11), who were available at all ratings
(week 0, 2, and 4). These patients scored 18
or more on the HAM-D17 at baseline where
they all fulfilled the DSM-III-R criteria for
major depression. There were 47 women and
20 men, with a mean age of (SD) 64.4 (13.5)
years. The MES raters were members of
the Danish University anti-depressant Group
(DUAG) and had obtained adequate inter-rater
reliability on the MES.

(b) A total of 84 patients from the bright light
study (12) were available at all ratings
(week 0, 2, and 4). These patients scored 13
or more on the HAM-D17 at baseline where
they fulfilled the DSM-IV criteria for major
depression. There were 60 women and
24 men, with a mean age of (SD) 44.6 (15.4)
years. The raters were all DUAG members
and had obtained an adequate inter-rater
reliability on MES.

(c) A total of 84 patients were available when the
rTMS (13) and the T-PEMF (14) studies were
combined at all ratings (week 0, 2, and 4).
These patients scored 13 or more on the
HAM-D17 at baseline where they fulfilled the
DMS-IV criteria for major depression. There
were 53 women and 31 men, with a mean
age of (SD) 53.5 (11.2) years. The raters were
all DUAG members and had obtained an
adequate inter-rater reliability on MES.

(d) A total of 71 patients from the chronotherapeutic
augmentation (wake and light therapy) were
available at all ratings (week 0, 2, and 4) in the
Martiny et al. (15) study. These patients scored
13 or more on the HAM-D17 at baseline where
they fulfilled the DSM-IV criteria for major
depression. There were 41 women and 30 men,
with a mean age of (SD) 47.9 years (11.5).

The raters were all DUAG members and
had obtained an adequate inter-rater reliability
on MES.

Psychometrics

Homogeneity. The Loevinger coefficient of
homogeneity within the Mokken analysis (3) was
used as an indicator of the non-parametric item
response theory analysis in accordance with the
programme for polytomous items (16). Because
this is a coefficient, the magnitude is dependant on
the score distribution. At baseline (week 0) and
also at week 2, the dispersion might be too
restricted, whereas at week 4 the dispersion is
optimal (5). In our interpretation of the coefficient
of homogeneity, we have therefore relied
especially on the results from week 4. According
to Mokken (3), a coefficient between 0.30 and 0.39
is only just acceptable, whereas a coefficient of
0.40 or higher is adequate for unidimensionality.

Transferability. This is the ability of a scale
to measure the same dimension across weekly
ratings (2,17). For the numerical evaluation of
transferability (i.e. the extent to which the rank
order of the items of a scale in terms of mean
score at week 0, 2, and 4 was sustained), we used
the non-parametric Friedman test (18). The level of
statistical significance was p , 0.05.

Results

Table 2 shows the MES results from the ECT study.
At week 4, the coefficient of homogeneity was equal
to or higher than 0.40 for the total MES, the HAM-D6,
and the apathia scale. The reduction of scores between
week 0 and week 4 is rather similar for all three
scales, namely, 62.5% for the whole MES, 65.6% for
HAM-D6, and 60.2% for the apathia scale.

Table 3 shows the MES results for the bright light
study. At week 4, the coefficient of homogeneity
was equal to or higher for the whole MES and the
HAM-D6, whereas the apathia scale obtained a
coefficient of 0.38, that is, only just acceptable. The
reduction of scores between week 0 and week 4 is
rather similar for all three scales, namely, 39.2% for
the whole MES, 37.2% for HAM-D6, and 33.9% for
the apathia scale.

Table 4 shows the MES results from the
rTMS/T-PEMF trials. At week 4, the coefficient of
homogeneity was 0.40 or higher for all three scales.
The reduction from week 0 to week 4 is rather similar
for all three scales, namely, 35.3% for the whole MES,
33.2% for HAM-D6, and 31.4% for the apathia scales.

Psychometric analysis of MES
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Table 5 shows the MES results from the wake-
therapy trial. At week 4, the coefficient of
homogeneity was above 0.40 for all three scales,
and already at week 2 the coefficient of homogeneity
was 0.40 or higher for all scales. The results

from week 0 to week 4 are rather similar for
all three scales, namely, 40.3% for the whole
MES, 37.9% for the HAM-D6, and 36.0% for the
apathia scale.

Transferability for the HAM-D6, the apathia
subscale, and for the full MES was obtained in all
four trials. Thus, the rank order of the HAM-D6

items in Table 2 (work and interests, depressed
mood, tiredness, psychic anxiety, guilt feelings, and
motor inhibition) was sustained over the weeks
(x2 5 13.9, which with 5 degrees of freedom gives
p 5 0.017) and the rank order of the apathia items
(Table 2; concentration, emotional introversion,
tiredness, decreased verbal communication) was
sustained over the weeks (x2 5 9.9, which with
4 degrees of freedom gives p 5 0.043). The rank
order in the light augmentation (Table 3) of the
HAM-D6 items (work and interests, depressed
mood, tiredness, psychic anxiety, guilt feelings,
and motor inhibition) was sustained over the weeks
(x2 5 15.0, which with 5 degrees of freedom gives
p 5 0.010). The rank order of the apathia items
(Table 3; concentration, emotional introversion,
tiredness, decreased verbal communication) was
sustained over the weeks (x2 5 11.5, which with
4 degrees of freedom gives p 5 0.022).

The rank order in the rTMS/P-PEMF trials (Table 4)
of the HAM-D6 items (work and interests, depressed
mood, tiredness, psychic anxiety, guilt feelings, and
motor inhibition) was sustained over the weeks

Table 2. ECT/depression (HAM-D6)/MES [Lauritzen et al. (11)]

Mean scores (n 5 67)

Items Week 0 Week 2 Week 4

ECT/depression (HAM-D6)/MES

Tiredness 2.45 1.90 1.19

Work and interests 3.93 3.49 2.78

Depressed mood 3.55 2.37 0.43

Psychic anxiety 2.33 1.63 0.69

Guilt feelings 2.18 1.31 0.28

Motor inhibition 1.69 1.21 0.18

Coefficient of homogeneity 0.18 0.39 0.46

Total scores (HAM-D6) 16.13 11.87 5.55

Suicidal thoughts 1.90 1.04 0.12

ECT/apathia

Tiredness 2.45 1.90 1.13

Concentration difficulties 3.00 2.78 2.34

Emotional introversion 2.70 2.00 0.69

Sleep difficulties 2.58 1.19 0.42

Decreased verbal communication 1.60 1.21 0.33

Coefficient of homogeneity 0.26 0.37 0.40

Total score (apathia) 12.33 9.08 4.91

Total MES 27.91 20.09 10.46

Coefficients of homogeneity for MES 0.25 0.44 0.41

ECT, electroconvulsive therapy; HAM-D6, Hamilton Depression Scale; MES,

Melancholia Scale.

Table 3. MES depression (HAM-D6) [Martiny et al. (12)]

Mean scores (n 5 84)

Items Week 0 Week 2 Week 4

MES depression (HAM-D6)

Tiredness 2.60 2.20 1.96

Work and interests 2.21 1.79 1.43

Depressed mood 2.57 1.83 1.50

Psychic anxiety 2.31 1.81 1.46

Guilt feelings 2.02 1.57 1.24

Motor inhibition 0.98 0.75 0.39

Coefficient of homogeneity 0.22 0.43 0.58

Total scores (HAM-D6) 12.71 9.95 7.98

Suicidal thoughts 1.21 0.40 0.32

MES apathia scale (0–20)

Tiredness 2.60 2.20 1.96

Concentration difficulties 2.18 1.88 1.52

Emotional introversion 2.20 1.76 1.38

Sleep difficulties 1.81 1.33 1.02

Decreased verbal communication 1.27 1.02 0.77

Coefficient of homogeneity 0.12 0.29 0.38

Total score (apathia) 10.06 8.19 6.65

Total MES 21.38 16.34 12.99

Coefficients of homogeneity for MES 0.18 0.38 0.50

HAM-D6, Hamilton Depression Scale; MES, Melancholia Scale.

Table 4. MES depression (HAM-D6) (0–24) [Bretlau et al. (13), Martiny et al. (14)]

Mean scores (n 5 84)

Items Week 0 Week 2 Week 4

MES depression (HAM-D6) (0–24)

Tiredness 2.79 2.56 2.26

Work and interests 2.77 2.37 1.82

Depressed mood 2.57 1.93 1.57

Psychic anxiety 2.25 1.80 1.55

Guilt feelings 1.93 1.55 1.30

Motor inhibition 1.05 0.73 0.42

Coefficient of homogeneity 0.38 0.46 0.70

Total scores (HAM-D6) 13.36 10.94 8.92

Suicidal thoughts 1.24 0.55 0.35

MES apathia scale (0–20)

Tiredness 2.79 2.56 2.26

Concentration difficulties 2.26 1.96 1.57

Emotional introversion 2.07 1.81 1.55

Sleep difficulties 2.04 1.46 1.10

Decreased verbal communication 1.44 1.02 0.79

Coefficient of homogeneity 0.19 0.38 0.57

Total score (apathia) 10.60 8.81 7.27

Total MES 22.41 17.74 14.28

Coefficients of homogeneity for MES 0.26 0.43 0.65

HAM-D6, Hamilton Depression Scale; MES, Melancholia Scale.
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(x2 5 15.0, which with 5 degrees of freedom gives
p 5 0.010). The rank order of the apathia items
(Table 4; concentration, emotional introversion,
tiredness, decreased verbal communication) was
sustained over the weeks (x2 5 12.0, which with
4 degrees of freedom gives p 5 0.017).

The rank order in the chronotherapeutic
augmentation (Table 5) of the HAM-D6 items
(work and interests, depressed mood, tiredness,
psychic anxiety, guilt feelings, and motor inhibition)
was sustained over the weeks (x2 5 13.0, which with
5 degrees of freedom gives p 5 0.024). The rank
order of the apathia items (Table 5; concentration,
emotional introversion, tiredness, decreased verbal
communication) was sustained over the weeks
(x2 5 11.9, which with 4 degrees of freedom gives
p 5 0.018).

Discussion

In this analysis of non-pharmacological augmentations
in patients with treatment-resistant depression, the
MES total score was found to be a sufficient statistic
of depression severity in itself by obtaining a
coefficient of homogeneity of 0.40 after 4 weeks
of therapy. This is in accordance with the results
obtained by Licht and Bech (4).

It is a consequence of our finding that, according to
the Mokken analysis, the MES is a unidimensional
scale that the two subscales (the HAM-D6 and the
apathia scale) also show unidimensionality. However,

the numerical analysis of transferability demonstrated
a slight difference in the HAM-D6 rank order of items
when comparing the ECT study (Table 2) with the
other studies (Tables 3–5). In the ECT study, the
patients had to score 18 or more on the HAM-D17 at
baseline and the mean scores for the inpatient were
,30 on the HAM-D17 (11). In the other trials with
outpatients, the patients had to score 13 or more. The
HAM-D17 and the mean HAM-D17 scores in these
trials were ,22. A depressed patient before ECT
seems to follow the ‘King Lear Principle’ (‘ywhen
the greater malady is fixed, the lesser is scarce felty’)
in considering the symptom of tiredness less inclusive
than depressed mood and work and interests (19).

The occurrence of the hierarchical pattern in the
incidence of items by their ranked mean scores is in
the Mokken analysis tested week for week and not
dynamically across weeks. By use of the Friedman
two-way analysis of variance by ranks, we have been
able to show that the ranked mean scores were
independent of the rating occurrences (weeks).
Thereby, we have demonstrated an adequate level
of transferability both of the total MES scale but also
of the two subscales of psychic depression (HAM-D6)
and apathia.

In depressed outpatients, the symptom of tiredness
is the most prevalent compared with depressed mood
and psychic anxiety (8,20). In recurrent brief
depression, tiredness or lack of energy is a most
dominating symptom, and in recurrent states of
hypomania increased energy is a most dominating
symptom (21). According to Healy (22), the patients
often find it difficult to evaluate to what extent
‘fatigability’ is a physical or a mental manifestation.
In the context of HAM-D6, the item of tiredness is
typically scored as a physical symptom in agreement
with Hamilton (23). In the context of the
neuropsychiatric apathia scale, the item of tiredness
is typically scored as a more mental symptom such as
lassitude (6). In the original HAM-D6, the item of
general somatics (fatigability) is scored on a Likert
scale from 0 to 2, in contrast with the other four items,
which are scored on a Likert scale from 0 to 4. In the
MES-derived HAM-D6, the item of fatigability is
scored from 0 to 4. Therefore, when using the mean
item score to indicate item difficulty within the
Mokken analysis, the item of fatigability is most
inclusive (highest mean score), whereas in the original
score this item of fatigability is less inclusive (2).

The numerical evaluation of transferability of the
two subscales in the MES (namely, the HAM-D6 and
the apathia scale) in terms of what was invariant
across the weeks of assessment as to the rank order
of items reached a clear statistical significance.
This invariance is the essential matter in the
measurement of depressive states (2). The validity

Table 5. MES depression (HAM-D6) (0–24) [Martiny et al. (15)]

Mean scores (n 5 71)

Items Week 0 Week 2 Week 4

MES depression (HAM-D6) (0–24)

Tiredness 2.68 2.07 1.90

Work and interests 2.68 1.96 1.69

Depressed mood 2.63 1.73 1.57

Psychic anxiety 2.28 1.65 1.53

Guilt feelings 1.87 1.17 1.10

Motor inhibition 1.35 0.75 0.60

Coefficient of homogeneity 0.35 0.57 0.63

Total scores (HAM-D6) 13.49 9.33 8.39

Suicidal thoughts 1.30 0.37 0.24

MES apathia scale (0–20)

Tiredness 2.68 2.07 1.90

Concentration difficulties 2.66 1.97 1.74

Emotional introversion 2.35 1.31 1.39

Sleep difficulties 2.35 1.77 1.50

Decreased verbal communication 1.41 0.99 0.80

Coefficient of homogeneity 0.34 0.40 0.48

Total score (apathia) 11.45 8.11 7.33

Total MES 23.56 15.74 14.06

Coefficients of homogeneity for MES 0.31 0.51 0.55

HAM-D6, Hamilton Depression Scale; MES, Melancholia Scale.
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of the neuropsychiatric apathia syndrome to predict
the ability of depressed patients to restore social
functioning in terms of return to their work after a
depressive episode has been found to be of statistical
significance (24).
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