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Abstract Instruments for self-rating in depression are

available, but their psychometric properties have not been

fully explored; discrepancies with clinician ratings have

been identified. This study was longitudinal with 85

patients fulfilling the DSM-III-R diagnosis of Seasonal

Affective Disorder. Self-reporting versions (definitely and

semidefinitely anchored) corresponding to the Hamilton

Depression Scale (HAMD), the Hamilton Subscale

(HAM6), and the Bech–Rafaelsen Melancholia Scale

(MES) were compared to each other and the clinician-rated

version. The unidimensional property of the sum score in

each scale was tested by the item-response theory model ad

modum Rasch. The scales were also tested for their sen-

sitivity to discriminate between placebo and citalopram

therapy. The sum scores and the sum score variances of the

definite self-rating versions did not differ significantly from

the sum scores of the corresponding observer scales at any

of the five time points. The semidefinite scales significantly

over-scored at all time points. The convergent validity

between corresponding definite self-ratings and observer

ratings was very high with correlations exceeding 0.90.

Only item responses from the MES, the HAM6, and their

corresponding definite versions of the self-rating ques-

tionnaires DMQ and DHAM6 were accepted by the Rasch

analysis, and only these four valid scales discriminated

significantly between the effect of citalopram and placebo

treatment. Our results are limited to patients with moderate

depression. Two new self-report scales with unparalleled

construct validity, reliability, sensitivity, and convergent

validity have been identified (DMQ and DHAM6). We

have also identified a crucial importance of format for the

means and variances of self-rating scales. These findings

are of high practical and scientific value.

Keywords Analogous observer and self-reported

rating scales � Definitely vs. Semidefinitely anchored

self-rated items � IRT (Rasch) validation of self-reported

scales � Variance of self-rated scales

Introduction

Reliable and valid self-rating scales covering the compo-

nents of established observer-rating scales for depression

have great potential usefulness [13]. With modern elec-

tronic technology, such self-rating scales would permit

large-scale investigations at low cost, as a major advantage

of self-rating scales over observer scales is their reduced

professional time consumption. In epidemiological

research papers that rely only on self-assessed data are

being published more frequently [1].

Another major advantage of self-rating scales is that

they provide a degree of standardization that can be diffi-

cult to achieve with observer ratings, which may be

influenced by individual raters.

Systematic over-scoring of self-reported ratings in

comparison to observer ratings has been found to be a

major difference between the two [16, 33, 36]. This dis-

crepancy has mainly been considered a patient bias and

little attention has therefore been paid to the psychometric

J. Bent-Hansen (&)

Department of Psychiatric Research, Department of Psychiatry,

Frederiksberg Hospital Department,

2000 Frederiksberg, Denmark

e-mail: jbent-hansen@dadlnet.dk

P. Bech

Psychiatric Research Unit, Frederiksborg General Hospital,

3400 Hillerød, Denmark

123

Eur Arch Psychiatry Clin Neurosci (2011) 261:37–46

DOI 10.1007/s00406-010-0106-1



aspects of the self-rating scales. These aspects can be more

readily investigated if the self-rating scales are analogous

versions of the observer scales [11, 14]. The self-rated

scales can be compared directly with the analogous

observer scales, testing the assumption (null hypothesis)

that they do not differ. The item content reflecting the

concept of depression and the structure of self-rated scales

may be decisive factors for the degree of association with

clinician-rated scales [11, 15]. Other important factors are

the easy readability and understanding of the item-response

options of the questionnaire. Intensity ratings are preferable

to frequency ratings of depression symptoms [19].

Semi-anchored self-rating versions (in which the

adverbs or adjectives used lack precise semantic defini-

tions) of the Hamilton Depression Scale [17, 18] and the

Bech–Rafaelsen Melancholia Scale (MES) [8] have pre-

viously been found to over-score significantly as opposed

to more anchored versions (in which the behavior corre-

sponding to each level of severity is precisely described)—

the Definite Hamilton Questionnaire (DHQ) and the Defi-

nite Melancholia Questionnaire (DMQ) [11] which sub-

stantially agreed with the observer-rated scales. The

structure of the questionnaires and the definitions of the

terms ‘‘definite’’ (anchored) and ‘‘semidefinite’’ (semi-

anchored) have been described in detail elsewhere [11].

Most importantly, the definite questionnaires are in close

accordance with the item-definition manual accepted by

Hamilton himself [6] (Fig. 1).

The patients in the Bent-Hansen et al. [11] study ful-

filled the criteria of major depressive disorder (DSM-IIIR).

We investigated to what extent their findings of a close

association between definite self-rating scales and the

corresponding observer scales and of the over-scoring of

the semidefinite questionnaires [11] were applicable to

other types of depressive illness such as Seasonal Affective

Disorder (SAD). The homogeneous 6-item scale (items 1,

2, 7, 8, 10, and 13) extracted from the HAM-D17 (HAMD)

[5], the HAM-D6 (HAM6), and its correspondent definite

and semidefinite self-rating scales DHAM6, and SHAM6

were also analyzed.

This study also investigated the validity of the self-

reported versions of the HAMD, the HAM6, and the MES

compared to their corresponding clinician-rated versions in

patients with SAD, as well as the sensitivity of these scales

to treatment and change. We also examined age-related

change in self-rating-ability, patient preference with regard

to the different types of questionnaires, score pattern for

high scores, and observer-rater reliability.

Methods

The severity of SAD is usually measured by The Structured

Guide for the Hamilton Depression Seasonal Affective

Disorder (SIGH-SAD) [37]. This scale is a combination

of the American HAMD (actually an older version:

                     Basic design for the Definite and Semidefinite scales  
__________________________________________________________________
Definite 
  DHQ/DMQ/DHAM6

     a.    My daily activities have been as usual.

     b.    I have been a little less interested in my usual activities.  

     c.    I have had difficulties performing my usual activities. 

     d.    I have had difficulties performing even simple routine activities. 

     e.    I have been unable to perform even the most simple activities without help. 
__________________________________________________________________
Semidefinite  
                       SHQ/SMQ/SHAM6

Has your ability to perform your daily activities been reduced? 

      a.   Not at all 

      b.   A little 

      c.   Clearly 

      d.   Very 

      e.   Extremely 
__________________________________________________________________

Fig. 1 The definite (DHQ/

DMQ/DHAM6) and

semidefinite (SHQ/SMQ/

SHAM6) design for the item

‘‘Social activities and interests’’
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HAM-D21) and a supplementary 8-item scale for atypical

depression symptoms (ADS). Here, we have concentrated

on the customary HAMD, the HAM6, and the MES.

Observer scales

The 1986 version of the 17-item HAMD was used [7]. The

MES consists of 11 items, which are operationally defined

on a five-point scale. Five of these items are shared with

the HAMD (1, 2, 3, 7, and 10) [7].

Self-rating scales

For the present study, the self-reported scales were revised

to be clearly concordant with the item-definitions and to

avoid any incomprehensible or otherwise problematic

semantic phrase. The self-rating scales were thus enhanced

but not basically changed. After completing the question-

naires, the patients were asked to state which kind of

questionnaire covered their condition best, which was the

easier to fill in, and whether they preferred to be inter-

viewed about their condition or would rather fill in a

questionnaire.

Patients

A total of 85 patients meeting the DSM-IIIR criteria for

SAD were included in our study. The patients were ran-

domly recruited from a larger sample of patients with SAD

participating in the Martiny et al. study [25] investigating

relapse prevention. We only included 85 patients, because

we were investigating scale treatment differences and did

not want the study power to be too high or to low, as we

hoped to find significant placebo/treatment differences for

some scales and not for other scales. The patient sample

was highly censored at baseline. Only patients scoring a

minimum of 13 and maximum of 22 on the HAMD were

included. Mean age was 46.4 (SD: 13.3, range

21–75 years), male/female ratio: 22/63. In order not to bias

conclusions, all patients in our study had to have paired

observer and self-ratings. Two patients had inadequate self-

ratings at two time points, and one at four time points, thus

the observer ratings for these few patients’ time points

were omitted. Taking into consideration the large amount

of self-ratings without inadequacies and the low amount of

instruction patients had received, we found this loss to be

very small. No attempt was made to replace missing val-

ues. Over time, the patient numbers decreased from 44 to

32 for those receiving placebo (73% completed) and from

41 to 32 for patients receiving citalopram (78% com-

pleted). Drop out was not informative; that is we found no

kind of systematically missing data. Patients were given no

aid other than the questionnaire form instructions: ‘‘Would

you please fill in this questionnaire to the best of your

ability with regard to your condition for the past 3 days.’’

Written informed consent was obtained from all subjects,

and the study was approved by the Ethics Committee of

Frederiksberg.

Rating procedure

Each patient was rated by expert raters at baseline (Week

0), and at Weeks 1, 3, 9, and 15. The baseline interviews in

the main study comprised the HAMD and the MES. To

avoid a priming effect of the observer ratings on patients’

answers to the questionnaires, the BDI [9] was inserted at

all time points between the HAMD/MES interviews and

the completion of the patients’ definite and semidefinite

self-rating scales. The patients were randomly assigned to

complete the definite and the semidefinite scales in alter-

nating order, and the items in the SHQ/SMQ were pre-

sented in an order opposite to that of the DHQ/DMQ.

Treatment

The patients were treated with morning exposure to bright,

full-spectrum light (5,000 Lux) for 2 h each day during the

first week. At end of Week 1, patients were randomly

(double-blinded) assigned to either 20 mg of citalopram or

placebo. The drug treatment could be adjusted in accor-

dance with response to treatment [25].

Statistical analysis

Parametric statistics were used for interval level data, and

non-parametric statistics were used for ordinal level data.

All scale sum scores were not significantly different from a

normal distribution (Kolmogorov–Smirnov test). As a

measure of association, correlations are not independent on

the score distribution. Even if the difference between two

scales’ sum scores remains unchanged, the correlation may

increase notably with broadening of the variance/range of

the sum scores [35]. The semidefinite assessments gener-

ally featured ranges which were more than twice as large as

those of the observer scales. In addition, the observer rat-

ings were highly censored at baseline, but not at Week 1.

Thus, an increase in correlations at Week 1 between

observer ratings and self-ratings could be due to an

increase in variance/range or to a closer association

between these ratings. To test whether the association had

changed, we calculated the differences as well as the

absolute differences for observer/self-rated scales at base-

line and at Week 1.

Mean item scores were compared using the Wilcoxon

Signed Rank Test, and these comparisons were performed

at baseline, profiling the patient’s scores before treatment.
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The level of statistical significance was P = 0.05. How-

ever, when a pair-wise comparison is tested repeatedly over

time, it constitutes a test-family (here 5 tests, time point 0,

1, 3, 9, 15) or hypothesis-family, and the risk of type I error

becomes inflated. To counteract this family-wise (type 1)

error rate (FWER), the level of statistical significance or

the P value of individual tests were adjusted by the Holm

correction, as advocated by Ludbrook [23]. (The Holm

correction for multiple tests briefly: The P values are ran-

ged by value. For k tests, the smallest P value is multiplied

by k, the next (smallest) P value is multiplied by k - 1,

and so on.)

The construct validity of the various scales was assessed

by the Rasch item-response theory model [2, 21, 32]. We

have briefly defined the special Rasch terminology in

‘‘Appendix.’’ Item homogeneity and item bias were

assessed both locally and globally. A generalized Rasch

model was applied, using the item categories present. As

our sample was relatively small, two programs were used

for the Rasch analysis, namely Digram [21] and

Rumm2020 [2]. The two programs supplement each other,

as local dependency display is much more elaborated in the

Digram, whereas the Rumm2020 has a comprehensive

graphical display of item bias. To avoid test inconsisten-

cies, the correction for random significance was revised for

the two programs. Digram uses the Benjamini and Hoch-

berg [10] ‘‘False Discovery Rate’’ as default, and this

correction was also applied for the Rumm2020 tests. This

correction of the very large number of tests made for

estimating the acceptance/rejection by the Rasch analysis is

recommended [20]. The item-response analyses were per-

formed at Week 1 as advocated by Andrich [2] as the

patients sum score ranges at this time point were about

twice as large as the baseline scores, thus providing a much

higher power to test the fit of items.

For the evaluation of scale sensitivity to treatment, the

Repeated Mixed Linear Model (RMLM) was used [34].

Inference was provided by the default LS-means test for

the time/treatment interaction. The three independent tests

at Weeks 3, 9, and 15 were corrected (FWER) ad modum

Holm within each scale analysis. It is often not recognized

that the random assignment of patients to either active

treatment or placebo may give one of the treatments an

‘‘advantage’’ if their starting group means are different.

The placebo-group mean was considerably lower at Week

1 than the treatment-group mean on all scales, which

‘‘favored’’ the placebo group. We applied the Week 1

scores to the RMLM as a covariate [30]. We were advised

to do so and for a relatively strong correlation between

Week 1 and outcome variables (r [ 0.35 on average

between Week 1 and Week 15 scores) and a considerable

baseline imbalance, it is highly recommended [31] (Fig. 2).

Differences of variance among the observer ratings and

the corresponding definite and semidefinite patient ratings

were assessed by a method for paired data [3]. The inter-

rater reliability was estimated by The Intraclass Correlation

Coefficient (ICC) with an absolute agreement definition

[38].

Results

Sum score means

The sum score mean values of the HAMD, HAM6, and the

MES for our subgroup of 85 patients were consistent with

the comparable sum scores for the whole group [25].

Table 1 shows the mean sum scores of the various scales

at the different time points. Paired comparisons of mean

sum scores of the HAMD with the DHQ, the MES with the

Week15Week9Week3Week1
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HAMD0

HAMD1

MES0
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Fig. 2 A means line plot of the

HAMD and MES scores split by

treatment. HAMD0 = Placebo,

HAMD1 = Citalopram,

MES0 = Placebo,

MES1 = Citalopram
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DMQ, and the HAM6 with the DHAM6 showed no sig-

nificant differences at any time point. The corresponding

SHQ, SMQ, SHAM6 sum scores consistently over-scored

and were statistically highly significantly different com-

pared to the sum scores of the HAMD, MES, HAM6, and

the DHQ, DMQ, DHAM6.

Sum score variances

The MES and the DMQ sum score variances were not

significantly different at any time point, whereas the SMQ

sum score variance significantly exceeded both the MES

and DMQ variances at all time points (Fig. 3). This pattern

was essentially the same for the differences of variances of

the HAMD/DHQ/SHQ and HAM6/DHAM6/SHAM6. The

only exceptions (out of 9 9 5 tests) to this pattern were the

HAM6/DHAM6 variances, which were significantly dif-

ferent at baseline. This exception may be due to the cen-

soring of the HAMD sum score at baseline.

Convergent validity

Table 2 shows that from Week 1, the correlation between

all scales was notably higher than at baseline. In particular,

the correlations between the observer scales and their

corresponding definite scales were very high (r \ 0.9). The

results of paired testing of differences between baseline

and Week 1 ratings were non-significant, indicating that the

association of the corresponding observer-rating/self-

ratings had not changed between baseline and Week 1.

Even the association of the semidefinite/definite ratings had

not changed. The increase in correlations from baseline to

Week 1 ratings is thus more likely to be a statistical con-

sequence of the higher ranges and variances at Week 1 than

an expression of closer association of the scales. The scale

correlations of Week 1 (and Weeks 3, 9, and 15) are

probably more reliable than the baseline correlations.

At baseline, the sum score correlations between the

different observer scales were much lower than the corre-

sponding correlations of the self-rated definite scales with

their parent observer scales. The results of Week 1 indicate

that the censoring of HAMD at baseline is the main reason

for this.

Comparisons at item level

Figure 4 shows and compares the mean scores of individual

items at baseline for the corresponding observer items

(HAMD/MES), the definite items (DHQ-DMQ), and the

semidefinite items (SHQ-SMQ). In accordance with the

semidefinite sum score, the semidefinite items for ‘‘mood’’

(P = 0.001), ‘‘suicidal impulses’’ (P [ 0.0001), ‘‘social

activities and interests’’ (P = 0.0007), ‘‘retardation’’

(P = 0.0001), ‘‘agitation’’ (P [ 0.0001), ‘‘hypochondria’’

Table 1 Mean sum scores and standard deviations (SD) of all scales during the trial period

Week 0 Week 1 Week 3 Week 9 Week 15

Scales

HAM6 11.36 (1.31) 5.31 (3.09) 4.77 (3.86) 3.89 (3.52) 2.80 (3.52)

DHAM6 11.29 (1.70) 5.26 (2.87) 4.68 (3.64) 3.63 (3.33) 2.72 (3.37)

SHAM6 12.56 (2.74) 6.85 (4.16) 5.71 (4.38) 4.63 (4.19) 3.53 (3.81)

HAMD 18.07 (2.52) 8.65 (4.98) 7.88 (5.92) 6.25 (5.19) 4.81 (5.38)

DHQ 18.13 (2.91) 8.86 (5.07) 8.20 (5.95) 6.32 (5.33) 4.72 (5.25)

SHQ 21.51 (5.45) 12.13 (6.78) 10.83 (7.44) 8.91 (6.60) 7.14 (6.40)

MES 18.49 (2.57) 9.02 (5.20) 7.70 (5.70) 6.26 (5.48) 4.56 (5.71)

DMQ 18.55 (3.08) 8.81 (5.17) 7.68 (5.84) 5.83 (5.57) 4.73 (6.00)

SMQ 21.68 (5.60) 11.06 (6.78) 9.18 (7.27) 7.46 (6.82) 5.94 (6.66)

P values for comparisons of mean sum scores and (|) sum scores variances

Compared scales

HAM6/DHAM6 0.589 | 0.005 0.645 | 0.143 0.604 | 0.171 0.298 | 0.178 0.460 | 0.167

HAM6/SHAM6 0.000 | 0.000 0.000 | 0.000 0.000 | 0.039 0.001 | 0.002 0.000 | 0.037

DHAM6/SHAM6 0.000 | 0.000 0.000 | 0.000 0.000 | 0.000 0.000 | 0.000 0.000 | 0.007

HAMD/DHQ 0.758 | 0.153 0.246 | 0.594 0.141 | 0.922 0.771 | 0.512 0.527 | 0.373

HAMD/SHQ 0.000 | 0.000 0.000 | 0.000 0.000 | 0.000 0.000 | 0.000 0.000 | 0.001

DHQ/SHQ 0.000 | 0.000 0.000 | 0.000 0.000 | 0.000 0.000 | 0.000 0.000 | 0.000

MES/DMQ 0.786 | 0.059 0.229 | 0.067 0.964 | 0.610 0,141 | 0.638 0.287 | 0.192

MES/SMQ 0.000 | 0.000 0.000 | 0.000 0.001 | 0.000 0.000 | 0.000 0.000 | 0.000

DMQ/SMQ 0.000 | 0.000 0.000 | 0.000 0.000 | 0.000 0.000 | 0.000 0.000 | 0.014
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(P = 0.00001), ‘‘insight’’ (P [ 0.0001), ‘‘insomnia’’ (P =

0.005) ‘‘motor retardation’’(P [ 0.0001), and ‘‘verbal

retardation’’(P [ 0.0001) all over-scored significantly in

comparison with the corresponding HAMD/MES items.

In contrast, only ‘‘suicidal impulses,’’ of the DHQ-DMQ

items, scored significantly different (higher, P = 0.002)

than the corresponding HAMD-MES items. The so-called

‘‘observable behavior’’ items of ‘‘agitation,’’ ‘‘retardation,’’

and ‘‘verbal retardation’’ scored significantly higher on the

semidefinite questionnaires, while there was no significant

difference for these items between the corresponding

observer and definite items. Most of the semidefinite items

had higher mean values than the corresponding mean val-

ues of the HAMD/MES. Even if the significantly higher

items of the semidefinite scales were deleted from the scale

(i.e., HAMD-MES 23 Item scale), the mean sum score of

the remaining semidefinite scale still over-scored signifi-

cantly in comparison with the mean sum scores of the

remaining observer scale (P = 0.017) and the remaining

definite scale (P = 0.0004), i.e., over-scoring on the

semidefinite scales was a general phenomenon. The

HAMD items ‘‘hypochondriasis’’ and ‘‘insight’’ had a

baseline mean of 0.02 and 0, respectively. The corre-

sponding definite item scores were not different from the

observer items. The significant over-scoring of the semi-

definite corresponding items on these redundant items

should be noted (Fig. 4).

Construct validity and reliability

The item responses of the MES, DMQ, HAM6, and

DHAM6 were all accepted by the Rasch analysis. The

items fitted the model and were without local dependen-

cies. Items were homogenous for high- and low-score

groups and unbiased in relation to age and gender both

locally and globally that is, the sum score of these scales

exhibited unidimensionality. The Rumm2020 analysis sta-

ted that the power for testing item fit analysis was

‘‘excellent.’’ These scales will be referred to as the valid

scales.

The HAMD, DHQ, SHQ, SMQ, and SHAM6 item

responses were all rejected by the Rasch analysis. On the

HAMD, the redundant item ‘‘insight’’ was expelled by both

programs and the analysis continued without this item. The

HAMD was rejected globally, and the P value was exactly

the same for both programs, namely P = 0.002. A local

dependency between ‘‘psychic anxiety’’ and ‘‘somatic

anxiety’’ was prominent, and so significant (P \ 0.0000)

that the two items rather functioned as one item (a

so-called item bundle), thus rendering no extra information

for the sum score. Exactly the same highly significant

Fig. 3 Basic pattern of comparative scale sum score variances

Table 2 Correlations among

the various scales
Week 0 Week 1 Week 3 Week 9 Week 15

HAMD/MES 0.63 0.95 0.93 0.94 0.96

HAMD/HAM6 0.57 0.94 0.95 0.95 0.96

MES/HAM6 0.74 0.95 0.94 0.95 0.97

Correlations among corresponding observer scales and questionnaires

HAM6/DHAM6 0.71 0.95 0.92 0.94 0.97

HAM6/SHAM6 0.45 0.85 0.88 0.90 0.95

DHAM6/SHAM6 0.50 0.82 0.95 0.93 0.93

HAMD/DHQ 0.80 0.95 0.95 0.93 0.98

HAMD/SHQ 0.65 0.85 0.89 0.87 0.92

DHQ/SHQ 0.64 0.85 0.94 0.91 0.92

MES/DMQ 0.77 0.95 0.91 0.95 0.98

MES/SMQ 0.60 0.84 0.85 0.92 0.95

DMQ/SMQ 0.57 0.87 0.95 0.95 0.94
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(P \ 0.0000) redundancy was found with the correspond-

ing two DHQ items.

The item ‘‘guilt’’ of the semidefinite scales was signifi-

cantly biased. Men scored locally and globally higher than

women on this item. SHQ had the poorest global fit of all

scales (P [ 0.0001) as estimated by both programs and

also had a large number of local dependencies. Surpris-

ingly, the item ‘‘mood’’ fitted the model poorly. The SMQ

was rejected globally (P = 0.02), the ‘‘insomnia’’ item

fitted the model poorly, and the SMQ exhibited a large

number of local dependencies, including ‘‘guilt’’ and

‘‘social activities and interests,’’ and the item ‘‘verbal

retardation’’ was locally dependent with ‘‘motor retarda-

tion’’ and ‘‘sleep.’’ The SHAM6 was rejected because of

the local bias in relation to ‘‘guilt’’ (P = 0.002), and a

severe local dependence of ‘‘guilt’’ and ‘‘social activities

and interests.’’ It was also globally biased with gender.

Generally, there were no consistent problems with the

items ‘‘appetite’’ and ‘‘weight loss,’’ as might have been

expected for patients with SAD. The Digram estimated the

test true-score correlation to be above 0.9 for the valid

scales, indicating a highly satisfactory reliability for these

scales.

The two programs produced only minor differences and

demonstrated remarkably consistent results.

Sensitivity to treatment

Sum scores for actively treated patients and patients

receiving placebo were compared over time by RMLM.

The Holm (FWER) corrected P values (3 tests) for the

LS-means differences of these group sum scores of

each scale at Week 15 were: HAMD: P = 0.09, HDQ:

P = 0.17, SHQ: P = 0.62, MES: P = 0.012, DMQ:

P = 0.03, SMQ: P = 0.18, HAM6: P = 0.02, DHAM6:

P = 0.03, SHAM6: P = 0.24. A significant drug–placebo

difference was thus identified by the MES and HAM6

observer ratings and the corresponding definite self-ratings

(DMQ and DHAM6), but not with the HAMD or any of the

semidefinite scales. No significant drug–placebo was found

at time point 9 for any scale.

Sensitivity to change

The corresponding mean values and variances of the

HAM6/DHAM6, HAMD/DHQ, and MES/DMQ showed

non-significant differences between the observer scale and

the corresponding definite self-rating scale at all time

points, while the corresponding parameters of the SHAM6/

SHQ/SMQ were significantly higher (Table 1). The repe-

ated testing of changes in patient’s depression level, with

steadily decreasing mean sum scores and increasing vari-

ances thus showed similar sensitivity to change for the

definite self-rating-scales DHAM6/DHQ/DMQ as found for

their parent observer scales.

Patients with high sum scores

For a subgroup of patients scoring 19–25 on the MES at

baseline (N = 40), the mean sum score and variances of

corresponding observer and definite scale sum scores were

(as for the total groups) not significantly different. The sum

All HAM-D / MES and Definite / Semidefinite mean item values at baseline

Tiredness and pains

Retardation emotion

Retarted cognition

Retardation verbal *

Retardation motor *

Insomnia generel *

W
eight loss

Loss of insight *

Hypochondriasis *

Sexual interest

Somatic generel

Gastro-intestinal

Anxiety somatic

Anxiety psychic

Agitation *

Retardation*

W
ork and interests *

Premature awakening

M
iddel insomnia

Initial insomnia

Suicidal Impulses **

Guilt
Depressed mood *

It
em

 m
ea

n

3,0

2,5

2,0

1,5

1,0

,5

0,0

SHMQ

DHMQ

HDSMES

Fig. 4 Comparisons of the HAMD-MES, the Definite and the

Semidefinite items at baseline. *Semidefinite item means are signif-

icantly greater than corresponding HAMD-MES. **Semidefinite and
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Items 1, 2, 3, 7, 10, 18, 19, 20, 21, 22, 23, constitute the MES
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score means and variances of the SMQ, SHQ, and SHAM6

highly significantly exceeded the sum score means and

variances of both the corresponding observer scales and

the corresponding definite scales (SMQ/MES P = 0.000,

SMQ/DMQ P = 0.000, MES/DMQ P = 0.548, SHQ/

HAMD P = 0.000, SHQ/DHQ P = 0.000, HAMD/DHQ

P = 0.936, SHAM6/HAM6 P = 0.000, SHAM6/DHAM6

P = 0.001, HAM6/DHAM6 P = 0.212).

Age and self-rating ability

Age had a high range (21–75 years mean: 46.34 SD:

13.29). We used simple regression of age with the differ-

ences between the observer scales and the corresponding

self-reported scales. There was no significant association

between these differences and age for any scale. This result

indicates that the self-rating ability did not decline with age

for these patients.

Preference

According to self-rated patient opinion of the question-

naires at baseline, the definite questionnaires covered the

patients’ conditions best (76% in favor of DHQ/DMQ;

24% in favor of the SHQ/SMQ, P \ 0.001). The semi-

definite questionnaires were found to be easier to complete

by 64% of the patients, while 36% found the definite

questionnaires easier to complete, but the difference was

not statistically significant (NS). A relatively large group

preferred to self-rate their symptoms (44%), while 56% of

patients preferred an interview (NS).

Inter-rater reliability

Patients were rated by 3 expert raters, each with more than

15 years of experience with these scales. The ICC was

based on 11 joint ratings, with a HAMD of 23, 3 (SD 4.4).

The inter-rater reliability was 0.95 for the HAMD, 0.94 for

the HAM6, and 0.94 for the MES. There were no system-

atic differences among the raters.

Discussion

The present results of the Rasch analysis for the MES and

HAMD are in agreement with an older study by Maier

et al. [24] who found that the HAMD would improve if the

items ‘‘hypochondriasis’’ and ‘‘insight’’ were not included.

Maier et al. [24] also found the MES item responses to be

homogeneous and unbiased using the Rasch model,

whereas the HAMD was rejected for lack of item homo-

geneity. Recently, Bagby et al. [4] convincingly confirmed

the inadequacy of the HAMD and advocated the retirement

of the HAMD. The high psychometric ability of the HAM6

is supported by the results of other studies [22, 28].

The acceptance by the Rasch analysis of the DMQ and

DHAM6 item responses was unequivocal. The sum scores

of the DMQ and DHAM6 were thus found to exhibit uni-

dimensional properties. To our knowledge, this has not

previously been demonstrated for self-rating scales for

depression.

The DHAM6 and SHAM6 were not investigated in Bent-

Hansen et al. [11] which means that this study is the first to

perform item-response theory model validation ad modum

Rasch [32] of these scales, to compare their sum scores

with the sum scores of the HAM6 and to investigate their

sensitivity to treatment and other factors.

Our data show that the correlations between the sum

scores of the observer scales and the corresponding definite

self-rating scales at Week 1 were more valid than the

corresponding correlations at baseline, as the differences

between patient and observer-rater did not change between

baseline and Week 1, whereas the sum score ranges and

variances did. These results are in accordance with the

findings of Senra and Polaino [35], who concluded that the

statistical significant improvements after basement and

later on in total score correlations are not due to improved

concordance between clinician and patient but are a sta-

tistical artifact due to the increase in total score ranges.

At Week 1 (and at Weeks 3, 9, and 15), the correlations

between the definite self-rating and observer scales were

close to absolute agreement, indicating an almost perfect

convergent validity. Our results have confirmed that low

anchoring of item-response options (semidefinite format) is

of major importance in explaining self-report over-scoring,

which many authors have seen as an unavoidable drawback

of self-rating [12, 16]. We have also shown that the sum

scores of the semidefinite scales exhibit large error vari-

ances compared to the sum score variances of the definite

scales. The whole idea of constructing the definite scales

could be described as an effort to restrict the variance of a

self-rating scale and to limit over-scoring. The method was

obviously successful as we found essentially no differences

as regards sum score means and variances between definite

self-rating scales and corresponding observer scales.

The link between the practical assessment and the the-

oretical analysis was established, since a high sensitivity to

treatment was shown only for the valid scales. High scale

sensitivity to treatment has the important implication that

fewer patients need to participate in controlled trials.

Increasing the level of anchoring of observer scales may

also increase their reliability. When an observer-rated scale

is standardized, ensuring a better anchoring of question

options, the reliability increases as a result of lower inter-

rater variance [26]. Manuals for observer-rated scales can

also be regarded as anchoring instruments, their purpose
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being to reduce the variance of the observer ratings. We

demonstrated a very high inter-rater reliability in the

present study. This is obviously of great importance to

avoid increasing and/or biasing the observer scale sum

score variance. Nevertheless, information on inter-rater

reliability of clinical trials is often lacking [27].

With regard to individual items, the only differences

between the MES/HAMD and the DHQ/DMQ were noted

with respect to the items ‘‘suicidal impulses.’’ Raters may

have under-scored the item ‘‘suicidal impulses’’ as patients

might be reluctant to reveal the extent of these thoughts to

an interviewer but feel freer when filling in a questionnaire.

It is not clear if this is true or not, but the problem would

have been unnoticed if only observer ratings had been used.

It is a good example of the supplementary information

provided by the inclusion of patients self-rating. The use of

multilevel information in clinical trials is gaining general

recommendation [29].

We have often noticed that patients are keenly aware of

physical retardation, agitation, and particularly verbal

retardation. The data analysis shows that patient ratings on

the definite scales as regards physical, verbal, emotional,

and cognitive retardation did not differ significantly from

observer ratings. If a depressed patient expresses an

uncommon restlessness (agitation), which is not obser-

vable, the experienced rater is supposed to rate zero on this

item, but this places the rater in a difficult position and

seems to entail unnecessary loss of information.

Importantly, we noted no decline in self-rating ability

with age. A significant proportion of patients found that the

definite items covered their condition more adequately than

the items of the semidefinite scales.

Our results are limited to outpatients with moderate

depression. However, the high-scoring sub-group in the

present study was also validly assessed by the MES, DMQ,

HAM6, and DHAM6 scales, but these patients are only at

the high end of ‘‘moderately depressed.’’

Conclusion

We have shown that semidefinite answering options in self-

rating questionnaires are not as powerful from a psycho-

metrical point of view as anchored (definite) options.

In all comparisons, the sum scores of definite self-rating

scales (DHQ, DMQ, DHAM6) did not differ from the sum

scores of their parent observer scales HAMD, MES, and

HAM6. Furthermore, the variances of the paired observer

ratings and definite scores were essentially not different

from each other, and the convergent validity was close to

identical. To the best of our knowledge, this close corre-

spondence between observer ratings and patient ratings has

not been demonstrated before. However, the results are

consistent with our earlier findings [11] and the results of

this more comprehensive investigation, with 5 time points

as opposed to one, confirm that the sum scores of the

definite and semidefinite self-reported scales generally

provide the same results, even in SAD, a different category

of major depression.

Among the self-reported scales with high convergent

validity, only the DMQ and the DHAM6 could be con-

firmed by the Rasch analysis to have construct validity

together with high sensitivity to treatment along with their

corresponding observer scales (the MES and the HAM6).

These self-report scales (and their parent observer scales)

were able to identify significant treatment differences that

were not detected by the non-valid scales. Notable among

the latter was the observer-rated HAMD, for years the gold

standard scale.

We have identified two very interesting new self-rating

instruments: The DMQ and the DHAM6—both with very

high psychometric properties. To investigate their perfor-

mance further, we plan to compare these scales with the

BDI—the most frequently used self-rating for assessing

levels of depression.
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Appendix

A brief definition of important terms of the Rasch

model (as defined for DIGRAM users)

The Rasch model is the simplest model within item-

response (IRT) models. It assumes that there is a mono-

tonic, increasing or decreasing consistency between the

patient’s condition and symptoms prevalence.

The dramatic data reduction represented by the sum

score of a scale should be assessed for sum score validity.

Item responses are assumed to have a high inter-correlation

across the whole patient-population, but for a given sum

score group (conditionally), item responses should be

independent (local independence) and without bias with

regard to different patient groups (in this study, gender and

Eur Arch Psychiatry Clin Neurosci (2011) 261:37–46 45
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different age groups). Item responses should not differ

significantly from expected scores for high-scoring and

low-scoring patients (global homogeneity), and they should

not differ significantly from expected scores for men and

women, low and high groups of age (global bias).

By analyzing item responses locally and globally, the

Rasch analysis tests whether the sum score of a scale is

validly measuring, what it is supposed to measure. If that is

so, the scale is only measuring one dimension—it has

unidimensional properties.
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