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Abstract

Background/Aim. Various rating scales for depression are
avalable, but the Montgomery-Asberg Depression Rating
Scale (MADRS) is one of the most frequently used scales.
The aim of this study was to analyze the measurement
properties of the MADRS Serbian version for quantifying
depression severity in the clinical setting. Methods. Two
studies have been conducted in order to validate the
MADRS. The first study included sixty-four adult patients
with major depressive disorder (MDD), with test-retest situ-
ation, and the second one included 19 participants (also
with MDD), who had six test-retest situations. Psychomet-
ric evaluation included descriptive analysis, internal con-
sistency and test-retest reliability, and concurrent validity
(correlations with the Hamilton Depression Rating Scale 17
— HAMD-17). Results. The internal consistency for test-
retest reliability was 0.93 in total for the MADRS, and for
six test-retest situations was 0.95. The MADRS had one fac-
tor structure, with explained variance of 66.26% for the first
testing, and 61.29% for the retest. There were statistical sig-
nificant correlations between the MADRS and HAMD-17
(r=0.96 for test and r = 0.94 for retest). Also, it was shown
a great correlation between all items on the MADRS, and
for the instrument in total (r= 0.89). Conclusion. The
MADRS was shown good statistical results, and it could be
used in everyday clinical practice for discriminating MDD.

Key words:
depression; sensitivity and specificity; severity of
illness index; surveys and questionnaires.

Apstrakt

Uvod/Cilj. Razne skale za procenu depresije su dostupne,
ali je Montgomeri-Asbergova skala za procenu depresivnosti
(MADRS) jedna od najvise koris¢enih. Cilj istrazivanja bio
je da se analiziraju merne karakteristike srpske verzije
MADRS za procenu ozbiljnosti depresije u klinickim uslo-
vima. Metode. Sprovedena su dva istrazivanja kako bi se
validirala. MADRS. Prva studija obuhvatila je 64 odraslih
bolesnika sa velikim depresivnim poremecajem (MDD), sa
test-retest situacijom, a druga je obuhvatila 19 ucesnika
(takode sa MDD), koji su imali Sest test-retest situacija. Psi-
hometrijska procena se bazirala na deskriptivnoj analizi,
unutrasnjoj konzistenciji i test-retest pouzdanosti, kao i
konkurentnoj validnosti (korelacije sa Hamiltonovom ska-
lom za procenu depresivnosti 17 — HAMD-17). Rezultati.
Interna konzistentnost za test-retest pouzdanost iznosila je
0,93 za ceo MADRS instrument, dok je za Sest test-retest
situacija iznosila 0,95. MADRS je pokazala jednofaktorsku
strukturu, koja objasnjava 66,26% varijanse za prvo
testiranje, odnosno 61,29% za retest. Utvrdena je statisticki
znacajna korelacija izmedu MADRS i HAMD-17 (r = 0,96
za test i r = 0,94 za retest). Takode, utvrdena je znacajna ko-
relacija izmedu svih stavki na MADRS pojedinacno, ali i za
ceo instrument (r = 0,89). Zakljucak. Skala MADRS poka-
zala je dobre statisticke rezultate i mogla bi se koristiti u
svakodnevnoj klinickoj praksi za diskriminaciju MDD.

Kljucne redi:
depresija; osetiljvost i specifi¢nost; bolest, indeks
teZine; ankete i upitnici.
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Introduction

The diagnostic code for major depressive disorder
(MDD) is based on episodic course, current severity,
presence of psychotic features, and remission status 1.
Quantifying MDD severity and defining remission in
research and clinical settings is mainly based on symptom
rating scales, which are self-ratings or administered by
clinicians. Various rating scales for depression are available 2,
but the Montgomery-Asberg Depression Rating Scale
(MADRS) is one of the most frequently used scales to
quantify severity in clinical trials and everyday clinical
practice 3.

Accumulated evidence from studies with different
groups of people with depressive disorders indicates that the
MADRS has sound psychometric properties in terms of good
internal consistency, test-retest stability, and convergent
validity #. It was also shown that the MADRS total score
has sound construct validity for an unidimensional measure
targeting core depressive symptoms * 5, and it provides the
most accurate reflection of depression severity in overall 7.
Some studies reported that the construct of the MADRS
might be represented by two to three factors underlying
different depressive symptoms, such as dysphoria,
retardation, and vegetative symptoms & ° which should be
considered in evaluating depression treatment. Good
reliability and validity were also reported for the MARDS in
different language versions, such as Bangla 1, Brazilian **,
Chinese 2, French 3, Korean 4, Malay °, Persian ¢, Spanish
17,18 and Thai °.

Research on the compatibility of the scale between the
original version of the MADRS showed that there is a
moderate to high association between patient and physician
results * 20, Also, it was examined whether the results of the
MADRS were better when it was done with or without a
structured interview, and the results showed that the scale
had satisfactory reliability, regardless of whether the
structured interview was used or not 3. Analyzing each item
individually, the MADRS has all responsive responses and
the end result is more sensitive to changes in treatment 2L,

The MADRS shows greater sensitivity in distinguishing
between moderate and severe depression compared to the
Hamilton Depression Rating Scale (HAMD) (sensitivity
93.5%, specificity 83.3%) 2. Also, in comparison with the
HAMD, significantly higher results are obtained, and it is
considered to be a calibration of the scope of both
instruments, that is, that the results would be equated if the
cut-off score for the MARDS depression was 12, instead of
the original 6 2. Possible shortened versions for the HAMD
and MADRS were also examined without items related to
somatic symptoms (e.g. sleep, appetite, etc.) 2. In case that
only a rough screen is needed, shorts version of the
instruments can be used, but if the scales are used for
diagnostic purposes, then it is recommended to have a full
version of both scales.

The translation into Serbian for the MADRS instrument
was previonsly done twice in 2008 and in 2012.

The MADRS in Serbian language has not yet been
standardized. The aim of this study was to analyze
psychometric properties of the MADRS Serbian version in
the clinical settings.

Methods
Study 1

Questionnaires

The first scale we used was the MADRS 2 The
MADRS is the clinician-rated 10-item scale with the
following items: 1) apparent sadness; 2) reported sadness; 3)
inner tension; 4) reduced sleep; 5) reduced appetite; 6)
concentration difficulties; 7) lassitude; 8) inability to feel; 9)
pessimistic thoughts; and 10) suicidal thoughts. Answers to
all items are given on the 7-point Likert scale ranging from 0
= not at all to 6 = definitively, with higher scores reflecting
more severe depression symptoms. The total score is the sum
of all answered items.

The second scale that was used was the HAMD, version
with 17 items (HAMD-17 % 2%). The HAMD is the clinician-
rated scale with the following items and response options: 1)
depressed mood 0-4; 2) feelings of guilt 0—4; 3) suicide 0—4;
4) early insomnia 0-2; 5) middle insomnia 0-2; 6) late
insomnia 0-2; (7) work and activities 0-4; 8) retardation 0—
4; 9) agitation 0-4; 10) psychic anxiety 0-4; 11) somatic
anxiety 0-4; 12) gastrointestinal somatic symptoms/appetite
0-2; 13) general somatic symptoms 0-2; 14) genital
symptoms 0-2; 15) hypochondriasis 0-4; 16) loss of weight
0-2; and 17) insight 0-2. These symptoms are rated to cover
the 1-week period prior to the interview. The total score is
the sum of all answered items, with higher scores reflecting
more severe depression. The HAMD had the internal
consistency reliability of 0.90 in the present study.

Participants

All adults aged 18 year and above, admitted to daily
hospital between June and September 2017, were eligible.
The main inclusion criterion was the diagnosis of a unipolar
MDD episode. Exclusion criteria were the presence of any
other psychiatric and/or neurological disorder or a major
somatic problem (e.g. chronic illness, impairment). All
patients were diagnosed according to the International
Classification of Diseases, 10th revision (ICD-10) #” and to
all was initiated some kind of treatment; antidepressant
medications, social therapy, and/or psychotherapy.

A total of 64 patients, from which 36 (56.3%) were
females and 28 (43.8%) males, participated in the research.
Age of subjects varied from 24 to 68 years with mean of
46.11 [standard deviation (SD) = 10.85] years. The subject
who were included in the study were only those who
provided all the data, and only they were considered in each
shown analysis.
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Assessment participants varied from 28 to 63 (mean = 47.32,
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independently by the first author. The same rater ya y ysubl

administered the HAMD-17. The MADRS and HAMD-17
were administered again to all subjects by the same rater two
weeks later (test-retest assessment). Only subjects who
appeared on the scheduled assessment after four weeks were
assessed with the MARDS.

Psychometric analysis

The reliability assessment of the MADRS included
internal consistency tested by the intraclass correlation
coefficient (ICC), the two-way random method of absolute
agreement 2, Concurrent validity was assessed using the
Pearson’s correlation coefficient, and paired sample t-test for
comparing between item results.

Study 2

Only the MADRS instrument, which characteristics
were described previously, was used in the study 2. The
administration of the instrument was done by the fist author,
and unlike the study 1, where only one test and retest had
been done, in this study six tests were done.

Participants

A total of 19 subjects participated from which 9
(47.4%) were females and 10 (52.6%) males. There was one
dropout from the study, because the patient (female) was not
shown to control after fourth administration. The age of the

to the first two tests.

Psychometric analysis

The similar assessments were done like in the study 1:
test-retest reliability by the interclass correlation coefficient,
the Pearson’s correlation for concurrent validity, and t-test
for six testing situations.

Results
Study 1

Differences in impacts between items on the HAMD-
17, and those on the MADRS were estimated with paired
sample t-test. It was shown that there was statistically
significant difference between several items (Tables 1 and
2).

Statistically significant results for both test and retest
situations were observed in items listed in Table 2.
According to the Cohen's d, we found that the HAMD-17
items 3, 6, 7, 10, 11, and 13 had small impact, item 9 had no
significant impact, and only item 8 had moderate impact. In
case of the MADRS, the Cohen's d showed that items 1, 6, 7,
8, and 10 had significant, but small impact, and the item 3
had no impact. For both instruments sums were statistically
significant, and d had small effect size (d =0.31 for the
MADRS, and d = 0.32 for the HAMD-17).

The ICC for test-retest reliability was 0.93 in total [95%
confidence interval (CI) 0.88-0.96; p<0.001] for the

Table 1
The HAMD-17 test and retest results using t-test, ICC and reliability for each item
. Test Retest , N a
Number of item mean + SD_mean £ SD t Cohen’sd r ICC 95% ClI 1 12
1 136+1.44 111+124 198 0.19 0.09 0.84* 0.73-0.90 0.90 0.89
2 0.86+094 0.70+0.85 1.86 0.18 0.09 0.84* 0.73-0.90 0.90 0.90
3 0.33+0.69 0.16+0.44 3.01* 0.29 0.15 0.82* 0.70-0.89 0.91 0.90
4 0.58+0.75 0.48+0.59 1.76 0.15 0.07 0.89* 0.82-0.93 0.90 0.89
5 0.50+0.69 044+131 0.36 0.06 0.03 021 -0.30.-0.52 0.91 0.90
6 0.55+0.75 0.38+0.58 3.01* 0.25 0.13 0.87* 0.79-0.92 091 0.89
7 165+1.27 1.25+1.19 3.40* 0.33 0.16 0.84* 0.74-0.90 0.90 0.89
8 0.98+0.77 0.61+0.68 5.20* 0.51 0.25 0.81* 0.69-0.89 0.91 0.89
9 0.86+£1.17 0.67+0.99 2.55** 0.18 0.09 0.92* 0.87-0.95 091 0.89
10 1.05+1.02 0.73+0.84 4.07* 0.34 0.17 0.88* 0.80-0.93 0.91 0.89
11 0.80+1.04 053+0.85 3.28* 0.28 0.14 0.87* 0.78-0.92 091 0.89
12 0.30+0.53 0.28+0.52 0.30 0.04 0.02 0.81* 0.69-0.88 0.91 0.90
13 0.77+0.81 0.61+0.77 2.01** 0.20 0.10 0.82* 0.70-0.89 0.92 0.90
14 0.48+0.64 041+058 1.69 0.11 0.06 0.90* 0.84-0.94 091 0.90
15 0.31+0.66 0.28+0.65 047 0.05 0.02 0.80* 0.68-0.88 0.91 0.90
16 0.19+047 0.16+048 0.62 0.06 0.03 0.79* 0.65-0.87 0.91 0.90
17 0.09+0.39 0.03+0.18 1.43 0.20 0.10 0.48** 0.15-0.69 0.91 0.90
HAMD-17 total 11.71+9.66 8.83+850 4.75* 0.32 0.16 0.92* 0.88-0.95 0.94 0.95

*Correlation is significant at p < 0.01; **Correlation is significant at p < 0.05.
HAMD - Hamilton Depression Rating Scale; ICC - intraclass correlation coefficient;

SD - standard deviaton; Cl — confident interval.
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Table 2
The MADRS test and retest results using t-test and ICC for each item
i Test Retest , 0 a

Number of item mean + SD mean + SD t Cohen’s d r ICC 95%ClI T T

1 2.63+1.83 1.94+173  3.83* 0.39 0.19 0.81* 0.68-0.88 0.94 0.92
2 2.05+1.89 1.69+1.82 1.81 0.19 0.10 0.78* 0.63-0.86 0.93 0.91
3 1.80+1.57 155+1.44 2.29** 0.17 0.08 0.91* 0.85-0.94 0.94 0.92
4 1.61+1.89 141 +1.67 1.85 0.11 0.06 0.94* 0.89-0.96 0.93 0.91
5 111+1.72 0.88+1.32 1.49 0.15 0.08 0.80* 0.67-0.88 0.94 0.92
6 198+1.84 1.45+1.60 3.82* 0.31 0.15 0.88* 0.81-0.93 0.93 0.91
7 227+£1.71 1.69 +1.58 3.84* 0.35 0.17 0.85* 0.75-0.91 0.93 0.91
8 1.88+1.78 1.45+1.55 2.68* 0.26 0.13 0.84* 0.73-0.90 0.93 0.91
9 1.39+1.39 1.11+1.20 1.99 0.22 0.11 0.76* 0.61-0.86 0.94 0.92
10 0.70+1.14 0.30+0.63 4.46* 0.43 0.21 0.81* 0.69-0.89 0.94 0.92
MADRS-tot 1741 +13.67 1345+11.44 4.82* 0.31 0.16 0.93* 0.88-0.96 0.95 0.94

*Correlation is significant at p < 0.01; **Correlation is significant at p < 0.05. MADRS — Montgomery-Asberg
Depression Rating Scale; ICC — intraclass correlation coefficient; Cl — confident interval.

MADRS, and 0.92 for the HAMD-17 in total (95% CI 0.88-
0.95; p < 0.001). As for each item, all items on the the
MADRS had significant and large impact (ICC = 0.76-0.94),
and the HAMD-17 had similar results. Exception was the
item 5, about transitory insomnia, where was no statistical
significance. All other items had ICC values that were high
and significant (ICC = 0.81-0.92). These results showed that
both instruments were stable through time, and they could
show changes in a patient’s reaction in treatment of
depression.

All items on the HAMD-17 showed significant
reliability, with o = 0.89 or higher, and o = 0.91 or higher for
the MADRS. According to George and Mallery %°, all o
values above 0.7 are acceptable, 0.8 are good, and 0.9 are
excellent. Following that rule, in this research it was shown
that the MADRS had better reliability coefficients for each
item than the HAMD-17, but the total scores showed similar
reliability that was considered excellent (the HAMD-17:

Table 3
Pearson's correlation for the HAMD-17 and
MADRS for test and retest situations

HAMD-17 items MADRS items

dfi=(N-2) 0.01 df=(N-2) 0.01
1 0.726* 1 0.676*
2 0.723* 2 0.634*
3 0.761* 3 0.834*
4 0.825* 4 0.886*
5 0.141 5 0.687*
6 0.613* 6 0.800*
7 0.720* 7 0.735*
8 0.688* 8 0.723*
9 0.864* 9 0.624*
10 0.797* 10 0.807*
11 0.784*
12 0.680*
13 0.691*
14 0.822*
15 0.672*
16 0.648*
17 0.424*

Sum(17) 0.866* Sum(10) 0.878*

*Correlation is significant at p < 0.001 level;
HAMD - Hamilton Depression Rating Scale;
MADRS - Montgimery-Asberg Depression
Rating Scale.

a=0.94 for test, a = 0.95 for retest; the MADRS: o =0.95
for test, and a = 0.94 for retest).

The correlation analysis showed that there were high
correlations between items on test and retest (Table 3).
The MADRS had significant correlations for each item on
test and retest, and coefficinet of correlation (r) varied
from 0.62 to 0.89 (p<0.001). The sum results also
showed high correlation (r=0.89, p <0.001). Similar
correlations were found also for the HAMD-17, with
correlations between items on test and retest
demonstrating significant correlations for all items except
one (the item 5 for test and retest showed nonsignificant
correlations). The coefficients of correlations varied from
0.42 to 0.86 (p <0.001); for the sum, correlations were
also significant (r=0.87, p<0.001). There were
statistically significant correlations between the MADRS
and HAMD-17. For the first testing, coefficient of
correlation was r = 0.96 (p < 0.001), and for the retest, it
was r = 0.94 (p < 0.001).

Factor analysis showed that it could be extracted one
factor for both test and retest items (Table 4). For the test
situation, it was shown that one factor explains 66.26%
ofthe variance, and for the retest, it was explained by
61.29% of the variance. These results were as it was
hypothesized, because it was supposed to be extracted one
factor for the MADRS, supposing that it was measuring
one factor — depression.

Study 2

The ICC for test-retest reliability was 0.95 in total (95%
Cl 0.90-0.98; p < 0.001), as it was shown in Table 5. All the
items for six test-retest situations showed significance at the
level p <0.001, and the ICC varied from 0.77 to 0.95. This
showed that with six tests, the MADRS still had good
stability throughout time, at least for a period of one and a
half month of the treatment in clinical conditions.

As for the reliability analysis, all six test had a =0.91
or higher for each item, as it was the case for the sum results
implying an excellent reliability by each item and in total for
the MADRS (Table 5).

Vojvodi¢ P, et al. Vojnosanit Pregl 2020; 77(11): 1119-1125.
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Table 4

Table 5

The correlation results showed that there were high in rating the severity across the

correlations (Table 6). considering individual assessments 2 29, The ICC for the

Factor loadings and communalities for the MADRS based on a

principal components analysis for 10 items, for both test and retest

situations

Test Retest

variance variance
explained explained
1 1

Number

of item factor loading

factor loading

0.731 0.534 0.772 0.596
0.878 0.771 0.814 0.662
0.810 0.656 0.747 0.558
0.858 0.735 0.854 0.730
0.751 0.564 0.617 0.381
0.907 0.822 0.837 0.701
0.817 0.667 0.839 0.705
0.849 0.721 0.868 0.753
0.738 0.545 0.668 0.446
0.781 0.610 0.773 0.597

© 0O NP wNBE

=
o

The MADRS for six test-retest results using ICC and reliability for each item

Note: Every loading greater than 0.30 is considered significant.
MADRS - Montgomery-Asberg Depression Rating Scale.

Number ICC

95% CI o

of item T1L T2 T3 T4 T5

T6

©CoOo~NOoOOhwWwNE

0.93* 0.87-0.97 094 094 0.93 094 0.93
0.93* 0.87-0.97 094 094 093 094 0.93
0.77* 0.56-0.90 0.95 095 0.95 095 094
0.88* 0.77-095 0.95 0.95 094 095 0.94
0.92* 0.85-097 095 0.95 096 0.95 0.94
0.95* 0.90-0.98 0.95 0.94 094 094 0.93
0.95* 0.90-0.98 0.95 0.94 094 094 0.93
0.94* 0.88-0.97 094 094 093 094 0.93
0.93* 0.87-0.97 095 094 0.94 094 0.93

10 0.90* 0.81-0.96 096 0.95 0.95 095 094
MADRS-tot 0.95* 0.90-0.98 0.94 0.93 0.93 0.93 0.94

0.91
0.92
0.93
0.94
0.93
0.92
0.91
0.92
0.92
0.93
0.95

The MADRS had significant

*Correlation is significant at p < 0.001.
MADRS - Montgomery-Asberg Depression Rating Scale;

ICC - intraclass correlation coefficient; Cl — confidence interval.

items even when

correlations for all six retests, and the coefficients of
correlations varied from 0.51 to 0.98, with significance at
p <0.01 or p<0.05. Higher correlations were shown for
tests that had a closer time interval, unlike those that had
more distant time interval. Also, higher correlations at the
significance level p <0.01 were shown in the first testing,
and for the sixth retest showed smaller correlation at
p <0.05.

Discussion

The multivariable analysis showed that the MADRS
possesses appropriate reliability and concurrent validity. The
internal consistency reliability of the MADRS in Serbian
language was high as well as corrected item-total
correlations, what pictures high homogeneity among the
items in measuring the intended concept and the consistency

Vojvodi¢ P, et al. Vojnosanit Pregl 2020; 77(11): 1119-1125.

study 1 was 0.93 in total (95% CI1 0.88-0.96; p < 0.001) for
the MADRS, and 0.95 in total for the study 2 (95% CI
0.90-0.98; p < 0.001). High internal consistency reliability
for the MADRS total score, with Cronbach’s alpha
coefficient above 0.8, was previously observed across
studies using the original and different language versions
716,19 In addition, the test-retest reliability of the MADRS
in Serbian was excellent, for both studies 1 and 2, whereas
in both a was 0.91 and higher, indicating satisfactory
stability in repeated measurements.

The factor analysis showed that one factor explained
most of the variance (66.26% of the variance for the first
testing, and for the retest it was explained by 61.29% of the
variance), as it was expected. Other studies have found
more factors that could explain variance, that is, three %, or
two 3, depending on the study. This may be due to smaller
sample size in our study, and these results should be
confirmed in later research.



Page 1124

VOJINOSANITETSKI PREGLED

Vol. 77, No 11

Finally, concurrent validity reported previously % 5 16
was also evident for the MADRS total score for the Serbian

Table 6

mental health in those who deteriorated during the study
period. Also, the samples in both studies were small and this

The Pearson's correlation for the MADRS for six test-retest situations

Number of retest 1 3 4 5 6
1 -
2 0.979" -
3 0.865° 0.889" -
4 0.703* 0.741" 0.899" -
5 0.581" 0.638" 0.775" 0.918" -
6 0.511™ 0.553" 0.657° 0.812" 0.942" -

*Correlation is significant at p < 0.01;
**Correlation is significant at p < 0.05.
MADRS - Montgomery-Asberg Depression Rating Scale.

version when tested against the HAMD-17 total score. The
correlation of MADRS with HAMD was high and significant
(r=0.96; p<0.001 for test, and r =0.94; p <0.001 for the
retest). Other studies have shown smaller correlations,
r=0.58 2. Higher correlations in our research might be
because of the smaller sample size, so the results might be
different in the future research with bigger sample. There
were also significant correlations between items on the
MADRS (both for test and retest; r = 0.62-0.89, p < 0.001),
and on the HAMD-17 (test and retest; r=0.42-0.86,
p <0.001). Correlations between six tests in the study 2 also
were significant (r = 0.51-0.98, mostly p < 0.01). Significant
correlations were also between the MADRS and HAMD-17
(r =0.96; p <0.001 for the first test, and r =0.94; p <0.001
for the retest). These results have been confirmed in other
studies, where the correlations exist between items, and
between the MADRS and HAMD-17 33,

Limitations

There are several limitations of the study. First, a small
number of participants did not allow to study changes in

limited the generalizability of the studies to other settings.
Further research should include a bigger sample and also
comparison to a general population, for the purpose of better
validity testing. The bigger sample is referred to both studies,
1and 2.

Conclusion

In summary, this study of the MADRS in Serbian
demonstrated that it is appropriate measure for routine,
clinical assessments of individuals with MDD. It showed
that the measure could produce reliable and valid
assessments of MDD severity with possibility to
distinguish a clinically important improvement from
measurement error with a large amount of certainty.
However, with awareness of the limitations of the present
study, additional investigations will be needed with
different samples in order to set the MADRS as a gold
standard in routine psychiatric practice.
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