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OZET:

Tark ve Amerikal tniversite 6grencilerinde hizh
depresif belirti envanteri-6zbildirim formu'nun
(HDBE,,-OF) karsilastirmali olarak gegerlik ve
guvenirligi

Amag: Ogrenci agirlikh Turk 6rneklemine uygulanan
Tirkce'ye cevrilmis 16 maddelik Hizli Depresif Belirti
Envanteri-Ozbildirim Formu'nun (HDBE16-OF): a) Amerikali
Universite 6grencilerine uygulanan orijinal Amerikan ver-
siyonu (QIDS-SR,¢-US) ve b) ayni Tuirk 6grenci 6rneklemin-
de Beck Depresyon Envanteri-ll (BDI-ll) ile karsilastirilarak
gecerlik ve glvenirliginin ortaya konmasi amaclanmistir.
Galismamiz Turkiye ve Amerika Birlesik Devletleri arasinda
yapilan bir kiiltirlerarasi gegerlilik calismasidir.

Metod: Uludag Universitesi yerleskesi Aile Saglig
Merkezi'ne ayaktan bagvuran égrenci agirlikl 626 hasta-
ya; www.ids-gids.org adresinden ulasilabilen ve kismen
modifiye edilerek Tiirke'ye cevrilen HDBE,-OF ve BDI-II
testleri uygulandi. Ayrica Giineybati Teksas Universitesi'nde
HDBE,,-OF envanterinin ingilizce orijinal versiyonu olan
QIDS-SR,¢-US 584 6grenciye uygulanmistir. Betimleyici ista-
tistik, klasik agiklayic faktor analizi ve madde tepki kurami
analizleri, SAS ve MPlus istatistik programlari ile yapilmistir.
Bulgular: Tirk deneklerin ortalama yasi 21,1+2,16 (stan-
dart sapma) olup %67,8i kadindi. Turk 6grencilerin aile
ici depresyon &ykusi: annede %29, babada %8, kardeste
%14, kendisinde %16 ve akrabada %5 olarak bulundu.
Amerikali deneklerden 225 olguda hi¢ yas belirtiimemis
haldeyken ortalama yas 20.0+3,5 (standart sapma) ve tiim
deneklerin %63,6'si kadin olarak saptandi. HDBE,;-OF'nin
madde ortalamasi 6,94+4,85 (standart sapma) bulundu.
HDBE,,-OF'iin i¢ tutarlilik katsayisi (Cronbach a) 0,78 idi ve
ortalama madde-toplam korrelasyon katayisi 0,47 (0,33-
0,61) bulundu. QIDS-SR,-USnin kasilastirilabilir madde
ortalamasi 6,09+3,76, Cronbach a 0,74, madde-toplam
korrelasyon katsayisi 0,43 (0,24-0,54) olarak bulundu.

Hem HDBE,-OF hem de QIDS-SR,s-US tek boyutlu iken BDI-
Il tek boyutlu olarak bulunmadi. HDBE,-OFiin ve QIDS-
SR,¢-US'un madde-total korelasyon ortalamasi birbirine
benzerdi. BDI-Il ile HDBE,-OF arasindaki korelasyon katsa-
yisi 0.72 bulundu, bu deger disatteniie edildiginde 0.90'a
cikmaktaydi. Coklu grup dogrulayici faktor analizi HDBE, ¢
OF ve QIDS-SR,-US'un ayni faktér yiikiine sahip oldugu
farkl degisik esiklerinin oldugunu ortaya cikarmistir. Bu
durum depresyon duzeyinde grup farkhliklarini ortaya
koymaktadir. Tirk deneklerin, Amerikali deneklerden farkli
olarak daha fazla depresyon gegirdikleri séylenebilir. Ayrica
HDBE,s-OF ve BDI-I'nin skorlar birbirlerine egitlenmistir.
Tartisma: HDBE,-OF'iin, hem Tiirkiye hem de Amerika
Birlesik Devletleri'nde depresyon tanisi icin ¢ok sik kulla-
nilan BDI-II testi gibi iyi psikometrik 6zellikleri ve yapisal
gegerliligi oldugu saptanmistir. Pek ¢ok ortamda HDBE,¢-
OF'in kullanilmasini 6nermekteyiz.

Anahtar sozciikler: Major depresif epizod, tarama testi,
gegerlilik, glivenilirlik
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ABSTRACT:

Comparative validity and reliability study of
the QIDS-SR,¢ in Turkish and American coﬁlege
student samples

Objective: To evaluate the validity and reliability of the
Quick Inventory of Depressive Symptomatology, self-
reported version, in a Turkish student sample (QIDS-SR,¢-T)
by comparing it to (a) the American version (QIDS-SR, s
US) and (b) the Turkish version of the Beck Depression
Inventory (BDI-II-T).

Materials and Methods: Slightly modified versions of
the QIDS-SR,sT, and the BDI-II-T were administered to
626 outpatients at the Uludag University campus-based
family health center. The QIDS-SR,,-US was administered
to 584 respondents at an American university. SAS and
MPlus were used to provide descriptive statistics, classical
exploratory factor analysis, and item response theory
analyses (in the form of a multiple group confirmatory
factor analysis).

Results: The internal consistency (Cronbach a) of the
QIDS-SR,¢-T was 0.77. Both QIDS-SR,, versions were
unidimensional, but the BDI-II-T was not. The mean QIDS-
SR;-T and QIDS-SR¢-US item-total correlations were
similar. The correlation between the QIDS-SR,¢-T and BDI-
II-T was 0.72 (.90 when disattenuated). Multiple-group
confirmatory factor analysis suggested that the QIDS-
SR,¢-T and QIDS-SR,¢-US had the same factor loadings but
different intercepts. This reflects group differences in level
of depression, perhaps because the Turkish respondents,
unlike their US counterparts, were seen in a medical context
where illness-related depression is more prevalent. Scores
on the QIDS-SR,,-T and the BDI-II-T were also equated.
Discussion: The QIDS-SR,,-T has good psychometric
properties and convergent validity with the BDI-II-T. Its
use is recommended when a self-reported instrument is
appropriate.

Key words: Major depressive episode, screening scale,
validity, reliability
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Comparative validity and reliability study of the QIDS-SR16 in Turkish and American college student samples

INTRODUCTION

A major depressive episode (MDE) must last at least
two weeks and involve five of nine core symptoms: (a)
sleep disturbance, (b) sad mood, (c) change in appetite
and/or weight, (d) difficulty in concentration and decision
making, (e) negative self view, (f) thoughts of death or
suicide, (g) loss of general interest, (h) reduced energy
level, and (i) restlessness or agitation. One of the symptoms
must be (b) or (g) (1). Estimates of lifetime MDE
prevalence in different countries r ange from 5 to 17%
with an average estimate of 12%. Various prevalence
estimates obtained in Turkey include 8.4% (2), 26.2% (3),
and 39.4% (4).

Because of the high prevalence of depression, accurate,
time-efficient measurement of depressive symptom
severity is of great importance in conducting cost-efficient
clinical trials (5). Self-reports are useful to both clinicians
and researchers who wish to monitor treatment outcomes
in a time- and cost-effective manner.

One way to evaluate the translation of a test is to
compare the results from that sample to one obtained from
a sample that is fluent in the original language. In the
present case, we had samples of Turkish and American
college students. These samples are similar in terms of
cognitive abilities, but as will be noted, are not similar in
level of depression. Another aspect of the evaluation is to
see how well the measure correlates with an accepted
measure, both of which are available as translations, i.e.,
its convergent validity. In the present case, the Beck
Depression Inventory-1I (BDI-II) is one such instrument.
This study evaluated the validity and reliability studies of
the QIDS-SR (-T by comparing our results obtained in our
sample to the American version, the QIDS-SR(-US. and
by correlating the QIDS-SR 4T version with the BDI-
II-T.

METHODS

The 16 item self-reported version of the Quick
Inventory of Depressive Symptomatology (QIDS-SR)
was first described by Rush et al. (2003) (6) and also exists
in clinician rated and interactive voice formats (6). The
QIDS-SR(-T was obtained from the www.ids-qids.org
website. The translation and back-translation of the QIDS-
SR, was done by a translation team into 30 languages. A

few minor changes were made to accommodate actual
Turkish usage, e.g., references to weight in pounds was
replaced by weight in kilograms. The specific translation
of the QIDS-SR (-T used in this study is available from the
first author. The QIDS-SR ¢ requires minimal training to
administer and is freely available for use (7). The 16 items
span the nine core symptom domains as defined by the text
revision of version IV of the American Psychiatric
Association’s Diagnostic and Statistical Manual of Mental
Disorders (DSM-IV-TR) (8). These items are sleep
disturbance (items 1-4), depressed (sad) mood (item 5),
change in appetite or weight (items 6-9), concentration/
decision making (item 10), self view (item 11), suicidal
ideation (item 12), interest (item 13), energy/fatigue (item
14), and psychomotor agitation/retardation (items 15 and
16) (8). The determination of remission or partial remission
is based on the DSM-IV-TR, which recommends that all
nine diagnostic criterion symptoms be assessed (5,8). The
responses for each item range from zero to three, with zero
indicating the absence of that symptom in the past week,
and the remaining categories defining mild, moderate, and
severe presence of the symptom in question in that time
period. The scoring scheme involves adding the scores for
the nine symptom domains to yield a total score that
consequently ranges from O to 27. QIDS-SR,,-US scores
are commonly interpreted as follows: no depression (0-5),
mild depression (6-10), moderate depression (11-15),
severe depression (16-20), and very severe depression
(=21) (6); however, the Turkish version of the QIDS-SR g,
QIDS-SR4-T, has not been evaluated for its reliability and
validity. The purpose of this study was to perform this
evaluation.

The inventory used for comparison, was the Beck
Depression Inventory-II, a revision of the original scale
published in 1996 by Beck et al (9,10). The Turkish
version, the Beck Depression Inventory-II-Turkish (BDI-
II-T), was validated by Tegin (11). The main advantages
of the QIDS-SR,4 are its brevity and survey of the nine
major psychiatric symptoms as listed in the DSM-IV-TR.
In comparison, the BDI-II includes 21 items, the Hamilton
depression scale has 17, 21, 24, 28, or 31 items and the
Zung Self-Depression Scale has 20 items. The QIDS-SR4
also provides: 1) equivalent weightings (0-3) for each
symptom item, 2) clearly stated anchors that estimate the
frequency and severity of symptoms; and 3) matched
clinician and patient ratings between the scale’s clinician
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and self-reported forms (6,12).

The Turkish sample consisted of students, who
presented consecutively to the outpatient clinic of the
university. On the other hand, the US sample was composed
of students taking a course in introductory psychology at a
university in the Southwestern United States. Since they
did not present or seek help at a clinic, this sample was
unselected with regard to psychological problems and thus
probably was less depressed as a group than the Turkish
sample. One case was eliminated from each sample due to
errors in filling out the answer sheets.

The Turkish study conformed to the Helsinki
declaration requirements and had approval from the
University ethics committee. The Turkish students gave
informed consent and voluntarily participated in the study.
They completed the QIDS-SR -T and BDI-II-T in 7-10
minutes. Out of 670 patients’ questionnaires, 44
questionnaires were eliminated because of problems such
as failure to complete the two tests. The gathering of the
584 QIDS-SR,-US questionnaires met similar ethical
guidelines and was approved by the University Institutional
Review Board. One US questionnaire was eliminated due
to a coding error. Thus, the Turkish and US samples
consisted of 626 and 583 respondents, respectively.

Statistical Analyses

Descriptive analyses, classical test theory, exploratory
factor analysis and item response theory analyses were
used. An item response analysis is a form of confirmatory
factor analysis that tests proposed item structures. A single
group analysis was performed in the case of BDI-T, and
multiple group (Turkish vs. US) analyses in the case of the
QIDS-SR. The descriptive analyses were evaluated using
x> tests for discrete variables and t-tests for continuous
variables. The classical test theory analyses generated item
means, item standard deviations, item-total correlations
(r;), scale means, and scale standard deviations.
Exploratory factor analysis was used to evaluate the
dimensionality of the three tests. This analysis is important
for its own sake, but is also important for the item response
analyses as well. Parallel analysis (13-16) was used to
decide upon the number of factors (dimensionality). The
version used in this study consisted of generating a series
of 50 matrices of random normal deviates. Each matrix
had 9 columns and 626 rows for the QIDS-SR(-T, 9
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columns and 583 rows for the QIDS-SR,(-US, and 21
columns and 626 rows for the BDI-T. Thus, the number of
columns equaled the number of items on the actual test and
the number of rows equaled the number of participants in
the relevant sample. Each of the resulting 150 matrices
was then subjected to principal component analysis and
the eigenvalues averaged within each of the three sets. A
test was considered unidimensional if (a) its first eigenvalue
exceeded the average of the simulated eigenvalues for that
test and (b) all subsequent obtained eigenvalues were
smaller than the corresponding simulated eigenvalues.
Because the essential features of the exploratory analysis
were also present in the item response theory analysis and
the latter will be discussed starting in the next paragraph,
the former will not be presented except to note that loadings
on the first (only) factor ranged from .45 (item 6, suicidal
ideation) to .74 (item 2, sad mood). All of these analyses
used SAS 9.2

Because we were not comparing the Turkish sample
with that of another nationality, the item response theory
analysis for the BDI-II-T follows the standard two
parameter logistic polytomous format (17,18). Thus, the
probability of an affirmative response is given by
P(Or) = W In this equation, a; describes the 21 item
slopes (factor loadings) and b;; describes the 63 (21 items
x 3 dichotomous criteria) intercepts (locations) of the
functions. These dichotomies are O vs. 1, 2, or 3 (no
pathology vs. at least some pathology), 0 or 1 vs. 2 or 3 (no
or mild pathology vs. moderate or severe pathology), and
0, 1, or 2 vs. 3 (no pathology, mild pathology, or moderate
pathology vs. severe pathology). Finally, 6 denotes the
magnitude of the latent variable (depression in this case).
In order to make the equations estimable, the value of g; is
the same for all three intercepts so they form a set of three
(in the present case) parallel functions. The larger g, is, the
steeper the slope of the functions, and the more
discriminating they are with regard to 6. Though it comes
from a different theoretical perspective, a; serves a similar
role to the r;, of classical test theory, and the values of g,
and r;, are typically correlated over items. The b; describes
the tendency to choose the higher category of each
dichotomy. The higher its value, the more likely the lower
alternative is chosen and, if at O, the intercept is said to be
at threshold, as the probabilities of the two alternatives are
each .5. The values of b serve a role similar to that of the
item means in classical test theory, but there are three such
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values/item in the present cast per set of functions vs. item
one mean. Both @, and b;; are scaled in a z-score metric.
The 6 also has a factor variance, which was set at 1.0 to
define the unit of measurement.

The two versions of the QIDS-SR ¢ generate a series of
multiple group models, which evaluate differences
between the Turkish and US samples, thus complicating
the basic Samejima model. The series incorporate various
nested comparisons as described below. Two models are
nested when one is made more specific than the other in a
particular way. In the present case, this meant comparing
the fit of one model where certain parameters in the
Turkish and US model were allowed to differ vs. a model
in which they were required to be the same. The difference
in fit between the two models can be tested to see if the
equality constraint is tenable vs. whether the two groups
require separate sets of parameters. There are a total of five
models, described more fully in the next paragraph as
models 1, 2a, 2b, 3, and 4. Each model generates five sets
of estimates/group. By analogy to the BDI-II-T, there are
9 slopes which describe the strengths of relation between
the nine domains (symptoms) and (0) overall depression.
Following standard terminology, these are denoted @; and
there are 27 locations which describe the tendencies to
choose the more pathological of the particular dichotomy.
These are denoted b; where i denoted the 9 domains and j
denoted the 3 dichotomies per domain as described with
the analysis of the BDI. There is also a group mean for 6
for each nationality, which was set at 0 in all but one of the
nested comparisons to be presented. Fourth, there is a
variance of 0 for each nationality, which was always 1.0.
Finally, there is a residual variance associated with each of
the nine QIDS-SR ¢ domains. These factor variances were
all fixed at 1.0, and the residual variances were all fixed at
1.0, though the results of additional analyses, not reported,
allowing the factor variances to differ from 1.0, did not
differ materially from those to be presented.

The first of the series of QIDS-SR,, models, model 1,
allowed the values of @; and b to differ for the Turkish and
US groups, i.e., the models were fit separately to the two
nationalities. Four additional models introduced various
constraints. Model 2a constrained q; to equality between
groups while letting values of b; vary freely. Thus, the
model assumed equal slopes (discriminations, factor
loadings) in the Turkish and US samples. Conversely,
model 2b constrained b;; to equality within groups while

letting a; vary freely, so it assumed equal intercepts in the
two samples. Model 3 constrained both a; and b, to
equality, thus assuming both equal slopes and equal
intercepts, but allowed the group means to differ. This
assumes that any difference between nationalities is
proportional to the factor loadings and also assumes equal
locations. Finally, model 4 constrained ¢; and b;; to equality
while constraining the group means to 0, i.e., effectively
treating the groups as identical. Model 1 was evaluated by
testing its overall fit in terms of %> whereas the remaining
models were evaluated by means of the Bentler-Satorra 5
difference test (19). The latter is needed because weighted
least squares estimation was used rather than maximum
likelihood estimation, given the categorical nature of the
responses, so simple differences in % could not be used to
test the national differences. Models 2a, 2b, and 3 were
tested against model 1, and model 4 was tested against
model 3. However, even well-fitting models may generate
a significant x> because of incidental issues like
nonnormality. As a result, descriptive measures of fit have
assumed greater importance in evaluating models. In
particular, it is common to require the confirmatory fit
index (CFI) to exceed .95 and the root mean square error
of approximation (RMSEA) to be less than .05, and this
strategy was emphasized in this study. In general, if a
particular model is unacceptable, further constraints on
that model are also unacceptable. As a results, if model 3
can be rejected, so can model 4, though all results will be
presented for completeness.

The chosen model also provides a test information
function (TIF) for each of the three tests. This describes
the sensitivity of 0 to change as a function of its level. The
TIF serves a similar purpose to coefficient o in classical
test theory but is a function of 6 instead of a constant.
Finally, we used the procedure described in (20) to equate
the QIDS-SR(-T to the BDI-II-T. This involves finding
the expected a posteriori value of 6 for each raw score.
Scores on the two tests are considered equated if they have
the same or highly similar values of 8. This assumption is
met because the same participants took both tests. Mplus
was used for these item response theory analyses.

RESULTS

The mean age of the Turkish participants was 21.1+2.16
years and 67.8% were female. The demographic data of
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Table 1: Sociodemographic and medical properties of the

Turkish subjects.

Age
<20 years old 253 40.3
20-24 years old 354 56.4
>24 years old 21 33
Education
llliterate 6 1
Primary school 3 0.5
High school 18 29
University 601 95.7
Income
<500TL 243 387
501-1000TL 218 347
1001-2000TL 138 22.0
>2000TL 29 4.6
Work
Does not work 523 83.3
Does work 105 16.7
Dwelling
Village 86 13.7
Town 88 14
City 454 723
Number of sibling
No sibling 66 10.5
1 sibling 194 309
2 siblings 135 215
3 siblings 122 19.4
>3 siblings 11 17.7
Family Depression History
N/A 347 55.3
No 224 35.7
Yes 57 9.1

Note: percentages for a given variable may not add to exactly 100.0 because of
rounding error.

outpatients are illustrated in Table 1. Some of the students
had a family history of depression as well: mother 29%,
father 8%, sibling 14%, self 16%, and relative 5%. The
mean age of the American subjects was 20.0+3.5 years
with 225 missing observations, and 63.6% were female.
No other demographic data were available. The Turkish
subjects were slightly, but significantly older than the
American subjects, t (987) =4.35, p <.0001. However, the
percentages of males and females were the same in the two
ethnic groups, x*(1) = 1.84, p=0.17.

Both QIDS-SR,-T and BDI-II-T scores were higher
in women than men (t=2.97, p=0.03 and t=2.61, p=0.009).
QIDS-SR(-T scores related to a family history of
depression (t=2.08, p=0.038). The incidence of depressive
symptomatology was significantly greater among females
than males in six domains: (a) sleep disorders, (b) weight
problems, (c) irritability, (d) sadness, (e) concentration/
decision making, and (f) energy level. The t values for
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these gender differences ranged from 2.09 to 4.79, and the
associated p values ranged from .023 to .0001. In addition,
greater irritability was associated with higher monthly
income, t= 2.05, p= .041. Thoughts of death or suicide
were more frequent in students with a family history of
depression, t=2.86, p=.004 and in older students, t=2.34,
p=.019. Low energy level was also more common among
those with a family history of depression, t= 2.70, p=
.007.

CTT Analysis

The scale mean (sd) of the QIDS-SR,-T was 6.94+4.85.
The internal consistency reliability (Cronbach’s a) was
0.78, and the mean r;, was 0.47 with a range of r; values
from 0.33 t0 0.61. The comparable mean (sd) of the QIDS-
SR ,-US was 6.09+3.76. Cronbach’s o was .74, the mean
r;, was .43, and the range of r;, was from .24 to 54.

Table 2 contains the QIDS-SR,-T and QIDS-SR ,-US
item statistics. The QIDS-SR,-T mean was significantly
higher than the QIDS-SR ,-US mean, t= 3.35, p< .0001.
Table 3 contains the comparable BDI-II-T statistics.
Within the Turkish sample, the correlation between the
QIDS-SR 4 and the BDI21 was .75. Disattenuating by
dividing this obtained correlation by the square root of the
product of the alpha coefficients (21) indicates that the
correlation between the underlying traits measured by the
two scales is .90. Thus, they are highly similar, but not
identical, measures of depressive symptomatology.

Table 2: QIDS-SR16 item and scale statistics: item means,
item standard deviations, item-total correlations (r;), sample

sizes (N), raw Cronbach’s o, scale means and scale standard
deviations for Turkish and US samples

Turkey us

Domain Mean Std ri Mean  Std [
1 1.65 .94 37 1.65 .80 24
2 77 .89 61 .63 68 .54
3 .86 .93 .39 91 .88 .34
4 .92 .86 61 .57 .70 49
5 .76 1.23 49 43 .80 39
6 A3 40 33 23 .54 41
7 43 74 44 .38 .67 45
8 .51 73 51 .55 .69 49
9 .89 1.12 .52 .75 .75 .52
N 626 583

Raw a .78 74

Scale Mean 6.94 6.09

Scale Std 4.85 3.76
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Table 3: BDI-II-T item and scale statistics: item means, item

standard deviations, item-total correlations (r,), sample size
(N), raw Cronbach’s a, scale mean and scale standard deviation

Item Mean Std Iy
1 40 .68 .63
2 34 .53 49
3 .26 .60 44
4 .50 .60 .62
5 .60 61 .60
6 42 73 .50
7 33 .59 .65
8 49 .67 57
9 .09 .38 37
10 .50 .97 A5
11 .55 .80 49
12 46 71 .62
13 .59 .78 .65
14 23 .63 A5
15 .54 .64 .55
16 A7 .68 49
17 33 .64 51
18 24 52 42
19 .09 33 .23
20 .28 .57 32
21 34 73 37
N 620

Raw a .89

St. Alpha .89

Scale Mean 8.03

Scale Std 7.61

Exploratory Factor Analysis (Dimensionality)

The QIDS-SR,(-T and the QIDS-SR,,-US were both
unidimensional by the parallel analysis criterion.
Specifically, the first eigenvalues of these two tests were
3.39and 3.11 vs. 1.19 and 1.19 for the simulated data, and
the second eigenvalues were .92 and 1.02 vs. 1.13 and 1.13
for the simulated data. Additional obtained eigenvalues
were all less than their simulated counterparts. However,
the BDI-II-T was two dimensional as its first three
eigenvalues were 6.79, 1.46, and 1.10 vs. 1.34, 1.28, and
1.24 for the simulated data (all subsequent real eigenvalues

were less than their simulated counterparts). Following a
promax rotation, the two Beck factors correlated .42.
Equally important, the first factor accounted for
considerably more variance (22%) than the second (8%),
so the latter is fairly minor. This second factor is also
difficult to interpret as was defined by items number 16
(sleep problems), 18 (appetite), 19 (weight loss), 20
(hypochondriasis), and 21 (interest in sexuality). These
results indicate the assumption that a scale measures only
one dimension, which is relevant to the item response
analysis of the next section, is met for both versions of the
QIDS-SR, but the Beck analysis should be interpreted
with some caution because of the presence of a minor
second factor.

Main IRT Analyses

Table 4 contains the fit statistics for the various multiple
group models. The model > for the baseline model 1
testing the two forms of the QIDS-SR,, which fit
parameters separately to the two groups, was 133.68 and is
significant beyond the .0001 level. However, the CFI for
model 1 was .981 and the RMSEA was .049 so the fit of
this baseline model is acceptable in descriptive terms. The
difference > comparing models 1 and 2a was a significant
19.56 on 9 df, p < .05, but the CFI and RMSEA were
identical to that observed with model 1. Conversely, the x>
comparing models 1 and 2b was 208.44 on 27 df, and the
CFI and RMSEA were .926 and .079. Model 2b can be
rejected by these criteria. Accordingly model 2a was
tentatively accepted, i.e., it was assumed that QIDS-SR,,-T
and QIDS-SR,-US have the same slopes (relations of 6 to
the nine domains) but different thresholds (levels) in the
two groups. The poor fit of model 2b makes testing of
model 3 irrelevant which, in turn, also makes testing model
4 irrelevant.

Table 4: Fits of the multiple group models

2

Model Intercepts Slopes Means X df p RMSEA CFI
1 Free Free Constrained 133.68 54 .00 .05 .98
2a Free Constrained Constrained 19.56 9 .02 .04 .98
2b Constrained Free Constrained 208.44 27 .00 .08 93
3 Constrained Constrained Free 2497 35 .00 .08 .92
4 Constrained Constrained Constrained 14. 1 .00 .08 91

Note: RMSEA - root-mean square error of approximation, and CFl = comparative fit index. The y?for model 1 tests the overall fit of the model whereas the 2 for the remaining
models tests the difference in fit (model 1 is used to test models 2a, 2b, and3, and model 3 is used to test model 2). As a form of weighted least squares was used in testing,

the Satorra-Bentler adjustment was employed in model testing.
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Figure 1: Domain thresholds for the three criteria (0 vs. 1-3 in
the top panel, 0 and 1 vs. 2 and 3 in the middle panel, and 0-2

vs. 3 in the bottom panel), separately for the Turkish and US
groups.

Figure 1 contains the thresholds for the three criteria (O
vs. 1-3 in the top panel, 0-1 vs. 2- 3 in the middle panel,
and 0-2 vs. 3 in the bottom panel), separately for the
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Figure 2: Common domain slopes

Turkish and US groups. Note that contrary to what was
obtained in the classical analysis of the total tests scores,
QIDS-SR (-US 0 vs., 1-2 thresholds were actually lower
than QIDS-SR-T 0 vs., 1-3 thresholds, implying that
American respondents were more willing to report a
pathological category than Turkish respondents. However,
the remaining two comparisons were in line with the
classical test theory analysis; QIDS-SR¢-T thresholds
were lower than QIDS-SR ,-US thresholds 8 of 9 times in
each case, implying the Turkish participants were the more
willing to endorse the moderate and severe categories of
depressive pathology..

Figure 2 contains the common values of the slope. As
is usually the case, these slopes parallel the item-total
correlations of the classical test analysis. Domain 2 (sad
mood) has the highest value (is most discriminating) and
domains 1 and 3 the lowest (are least discriminating). The
remaining domains are closer to domain 2 than domains 1
and 3. Figures 1 and 2 thus describe the main features of
the QIDS-SR ¢ item structures. The BDI’s structure is of
lesser interest and does not meet the item response theory
model’s assumption that a single dimension underlies the
data so it will not be presented. However, it is available
upon request from the authors.

Test Information Functions

Figure 3 contains the test information functions (TIF)
for the Turkish QIDS-SR, the QIDS-SR4-US and the
BDI-II-T. As noted, these represent the change in the
respective measure per change in depression (0 generically).
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Figure 3: Test information functions (TIF) for the Turki

versions of the QIDS-SR,; and for the BDI-II-T

The points to note here are: (a) the high degree of similarity
between the two versions of the QIDS-SR g, (b) the fairly
substantial similarity among all three measures below the
latent variable mean (6= 0), (c) the tendency of the BDI-
II-T to be most discriminating past this point, and (d) the
fall-off for the BDI-II-T at the positive tail (6 > 2).

Test Equating

Table 5 contains the results of equating the QIDS-
SRs-T and BDI-II-T. Thus, a raw score of 8 on the QIDS-
SR ,-T equates to a raw score of 9 on the BDI-II-T because
both lead to an estimated 6 of .7 on the normally distributed
depression scale. Not all values equate exactly so expected
a posteriori (EAP) values within .1 0 units were accepted
as matching, e.g., a QIDS-SR 4-T score of 4 was treated as
matched to a BDI-II-T score of 3 as they produced EAP
values of -.4 and -.5 respectively.

DISCUSSION

A major finding was the essential equivalence of the
loadings (trace line slopes) of the domains in the two
samples, meaning that each domain measured depression
to the same extent in the two cases. These values are similar
to those previously obtained from the QIDS-SR -US, e.g.
(5, 22-29). Thus, the scale is unidimensional. Sad mood
relates most strongly to overall depression and suicidal
ideation relates least strongly, as noted in Fig. 2, and as
reported in various studies conducted on US samples. The

Table 5: Results of equating the QIDS-SR,,-T to the BDI-II-T

QIDS-SR,-T BDI-II-T
Score EAP Score EAP
0 -1.4 0 -1.3
1 -1.1 1 -1.0
2 -9 1 -1.0
3 -6 2 -7
4 -4 3 -5
5 -2 4 -3
6 . 5 .0
6 2
7 4 7 4
8 .6
8 7 9 7
10 9
9 1.0 11 1.0
12 1.1
10 1.2 13 1.2
14 14
11 1.5 15 1.5
16 1.6
12 1.7 17 1.7
18 1.8
13 1.9 19 1.9
20 2.0
14 2.1 21 2.1
22 2.1
23 2.2
15 23 24 23
25 24
16 2.5 26 2.5
17-18 2.6 27 2.6
19 2.7 28 2.7
20 2.8 29 2.8
21 29 30 29
22 3.0 31 3.0
23 3.1 32 3.1
24 3.2 33 3.2
25 33 34 33
35 34
36 3.5
37 3.6
26 3.7 38 3.7
39 3.7
40 3.8
27 3.8 41 3.8
42-45 3.9
%46 4.0

Note: EAP = Expected a posteriori value of 6 (depression)

values of coefficient a reflect the sample variances, as is
true in the various studies. This is in part due to the fact that
we did not have many severely depressed patients in our
sample whereas other studies tend to run the gamut of
depression. The difference in intercepts (levels) is more
difficult to interpret as it may reflect either the fact that the
Turkish respondents were recruited from a medical setting
where depression is perhaps more common and the
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American respondents were not, or other sample
characteristics or differences due to translation. At this
point, the former seems the more reasonable alternative.
The second major finding was the high correlation among
Turkish respondents between the BDI-II-T and the QIDS-
SR T, which is strong evidence for the latter’s convergent
validity. However, one difference between the two is that
the BDI-II-T contains at least two dimensions, whereas the
QIDS-SR(,-T is unidimensional, which is perhaps
responsible for the lack of perfect correlation. This
difference may also help explain the difference in TIF past
the group mean on 6, i.e. mean depression level.

There is one important point regarding our test
equating. We treated the QIDS-SR (-T and the BDI-II-T as
two self-descriptive measures of depressive
symptomatology with neither serving as a “gold standard”
to define depression for the other. This led to equating the
two tests in terms of common inferred (8) values. This is
quite different from the ROC approach used by Bilgel and
Bayram (30) which does accept the BDI-II-T as a “gold
standard”. We have used ROC analysis in some earlier
studies, e.g., (25) but the criterion to define depression was
a structured clinical interview and not a self-report of
symptomatology. We accept that the interview is closer to
a “gold standard” than is another self-reported measure.

Lamoureux et al. (7) have provided another example of
a study for which ROC analysis was appropriate. They
studied 155 heterogeneous primary care outpatients,
similar to our validity study. They used both the clinician-
rated and self-reported QIDS scales, which they compared
with the results of the Structured Clinical Interview for
DSM Disorders (SCID). They reported an area under the
curve of 0.82. The value of Cronbach’s a was 0.86, which
is somewhat greater than our value, perhaps reflecting
differences in sample variability. They suggested a total
score cutoff of 13-14 for moderate depression, which
yields a sensitivity of 76.5% and specificity of 81.8%.
They emphasized the need for screening of MDE in
primary care, which could substantially improve patient
outcomes, particularly when combined with efforts to
promote adequate treatment and follow-up.

Several other studies illustrate the wide range of
settings, in which the QIDS-SR,,-US has been applied.
These are important in this context given the similarity of
the two versions of the QIDS-SR,,. Bernstein, Rush,
Carmody et al. (23) studied a low income and relatively

H. Mergen, I. H. Bernstein, V. Tavli, K. Ongel, T. Tavli, S. Tan

low education public sector sample using, as here, both
classical test theory and item response theory analyses.
Overall, the self-reported and clinical versions of the QIDS
were similar in their psychometric properties. Similarly,
Rush et al. (5), found the clinical and self-reported versions
of the QIDS to compare well to the Hamilton Rating Scale
for Depression, which is perhaps the most widely used
measure to evaluate depressive symptomatology in the
United States. Likewise, Doraiswamy, Bernstein Rush, et
al. (27) found the Montgomery-Asberg Depression Rating
Scale (MADRS), QIDS-C,¢, and QIDS-SR,4 to perform
similarly in an elderly population, where the MADRS is
perhaps the most widely used measure in Europe. The o
coefficients ranged from 0.85 to 0.89. Moreover, Bernstein
et al. (31) also found the QIDS scales effective in the
evaluation of patients with bipolar disorder. In addition, all
of these papers found the QIDS scales to be unidimensional.
Other studies noted that QIDS scales are similar in
reliability to comparable instruments used to evaluate
depressive symptomatology (6,9,32-33).

Brown et al. studied the QIDS-SR 4, IDS-SR;,, HRSD
and Mini Asthma Quality of Life Questionnaire in
asthmatic patients at treatment exit because of the highly
co-occurrence of asthma with depression (34). Cronbach a
values were highest (0.95) for the IDS-SR,,; because of its
greater length. These values were 0.87 for the QIDS-SR 4
and the HRSD,. QIDS-SR s and HRSD; total scores are
highly correlated (r=0.85) as are QIDS-SR, and IDS-SRj,
scores (r=0.97). All three scales used in the Brown et al.
study, showed comparable sensitivity to symptom change.

Bernstein, Rush, Yonkers et al. (23) had postpartum
patients and non-postpartum female controls take the
QIDS-SR4-US. Both groups showed low energy level and
restlessness/agitation. However, the non-postpartum
group reported greater sad mood, suicidal ideation, and
reduced interest. Conversely, the postpartum group
exhibited psychomotor symptoms (restlessness/agitation)
and impaired concentration/decision-making. Carmody et
al. (35) compared the QIDS-SR4-US to the Montgomery
Asberg Depression Rating Scale and used the Orlando et
al. (31) procedure to equate the two sets of scores.

In summary, the QIDS-SR -US has been used
successfully in a wide variety of settings, and the QIDS-
SR,,-T appears sufficiently similar to suggest its use in a
variety of settings to screen for depression, including
primary care settings.
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Limitations

Because the study sample primarily consists of
university students seen at an outpatient clinical setting, it
would be of use to apply it to a more general Turkish
population, especially an academic one that is similar to
the present American sample. A second important
limitation is that we did not have repeated test data to
evaluate stability and sensitivity to change of the Turkish
QIDS-SR 4, which would be necessary if the scale were to
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KISA DEPRESIF BELIRTI ENVANTERI OZBILDIRIM FORMU

(hasta tarafindan doldurulacak)
Son 7 gin boyunca, sizi en iyi tanimlayan secenegi daire icine aliniz.

1. Uykuya dalma:
0  Uykuya dalmam hi¢bir zaman 30 dakikay1 agmiyordu.
1 Bu surenin yarisindan azinda, uykuya dalmam en az 30 dk. surttyordu.
2 Bu siirenin yarisindan ¢ogunda, uykuya dalmam en az 30 dk surtyordu.
3 Bu surenin yarisindan ¢ogunda, uykuya dalmam 60 dakikadan uzun surttyordu.

2. Gece boyunca uyku:
0  Gece uyanmiyordum.
1 Her gece kisa surelerle birka¢ kez uyanarak, huzursuz ve hafif uyuyordum.
2 Gecede en az bir kez uyaniyordum, ancak kolayca tekrar uyuyordum.
3 Busirenin yarisindan ¢ogunda, gece boyu birden fazla uyantyordum ve 20 dakika ya da daha uzun siire uyanik kaliyordum.

3. Cok erken uyanma:
0  Bu surenin ¢ogunda, kalkmam gereken zamandan en fazla 30 dakika once uyaniyordum.
1 Bu surenin yarisindan ¢ogunda, kalkmam gerekenden 30 dk.dan uzun bir siire 6ncesinde uyaniyordum.
2 Hemen her zaman, gerekenden en az bir saat dnce uyaniyordum, ancak sonucta tekrar uyuyordum.
3 Gerekenden an az bir saat dbnce uyantyordum ve bir daha uyuyamryordum.

4. Cok fazla uyuma:
0  Gun icinde uyuklamaksizin, gecede en fazla 7/8 saat uyuyordum.
1 Gunduz uyuklamalar da dahil olmak tizere 24 saat boyunca, en fazla 10 saat uyuyordum.
2 Gunduz uyuklamalar da dahil olmak tizere 24 saat boyunca, en fazla 12 saat uyuyordum.
3 24 saat boyunca uyuklamalar da dahil olmak tizere, 12 saatten fazla uyuyordum.

5. Keder hissi:
0  Kederli hissetmiyordum.
1 Bu siirenin yarisindan azinda kederli hissediyordum.
2 Bu surenin yarisindan ¢ogunda kederli hissediyordum.
3 Bu suirenin hemen hepsinde kederli hissediyordum.

6. Istah azalmasi:
0  Istahimda her zamankine gore degisiklik olmadi.
1 Her zamankinden daha az miktar ya da siklikta yiyordum.
2 Her zamankinden belirgin olarak daha az ve kendimi zorlayarak yiyordum.
3 24 saat i¢inde nadiren ve yalnizca kendimi ¢ok zorlayarak ya da bagkalarinin zorlamasi ile yiyordum.

7. Istah artmasi:
0  Istahimda her zamankine gore degisiklik olmadi.
1 Her zamankinden daha sik yeme ihtiyact duyuyordum.
2 Diugzenli olarak, her zamankine gore daha sik ve/veya daha fazla miktarda yiyordum.
3 Hem ogunlerde hem de 6gun aralarinda asirt yeme istegi duyuyordum.

8. Kilo verme (son iki hafta icerisinde):
0 Kilomda bir degisiklik olmadi.
1 Hafif bir kilo kaybim oldugunu hissediyorum.
2 1 kilogram ya da daha fazla verdim.
3 2,5 kilogram ya da daha fazla kilo kaybettim.

9. Kilo alma (son iki hafta icinde):
0  Kilomda bir degisiklik olmadi.
1 Hafif kilo aldigim hissediyorum.
2 1 kilogram ya da daha fazla kilo aldim.
3 2,5 kilogram ya da daha fazla kilo aldim.
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10. Konsantrasyon (karar verme):
0  Her zamanki konsantrasyon ve karar verme yetenegimde bir degisiklik yok.
1 Ara sira kararsiz oldugumu ya da dikkatimin dagildigini hissediyorum.
2 Cogunlukla dikkatimi toplamak ya da karar vermek bir caba gosteriyorum.
3 Okumak i¢in yeterince konsantre olamiyorum ya da basit kararlar1 bile alamiyorum.

11. Kendime bakisim:
0 Kendimi digerleri kadar degerli ve hak sahibi gortiyorum.
1 Her zamankinden daha fazla kendimi su¢luyorum.
2 Digerleri icin sorun kaynagi olduguma buyuk ol¢uide inantyorum.
3 Surekli kendimdeki kuiguik ya da onemli eksiklikleri diisiinityorum.

12. Oliim ya da intihar diisiinceleri:

0 Olum ya da intihar1 dusinmiyorum.

1 Hayatin bos oldugunu ya da yasamaya degip degmeyecegini dusunityorum.
2  Haftada birkag kez birka¢ dakika boyunca intihar ya da 6lumu dusunityorum.
3

Giinde birkag kez intihar ya da dlumiui baz1 ayrintilariyla disinityorum ya da intihar i¢in 6zgun planlar yaptim ya da

yasamima son vermeyi denedim.

13. Genel ilgi:
0  Diger insanlar ye genel aktivitelere ilgim, her zamankinden farkli degil.
1 Diger insanlar ye genel aktivitelere ilgimin daha az oldugunu fark ediyorum.
2 Onceki aktivitelerimin yalnizca bir ya da ikisine ilgimin strduguni fark ettim.
3 Onceki aktivitelerime hemen hemen hi¢ ilgim kalmadi.

14. Enerji diizeyi:
0  Her zamanki enerji duzeyimde bir degisiklik yok.
1 Her zamankinden daha kolay yoruluyorum.

2 Olagan gunluk aktivitelerime baglamak ya da bitirmek i¢in butyuik caba gostermem gerekiyor (aligveris, ev isleri, yemek

yapma ve ise gitme gibi).
3 Enerjim olmadigi i¢in olagan gunliik aktivitelerimin ¢cogunu yapamiyorum.

15. Yavaslama hissi:
0  Her zamanki olagan hizimda dugunuip, konusup hareket ediyorum.
Daha yavag dustindigiimil ya da sesimin diizeyinin donuk oldugunu fark ediyorum.

1
2 Sorularin coguna yanit vermem birkag saniye gerektiriyor ve dustincemin yavagladigina eminim.
3

Siklikla agir1 ¢aba harcamadan sorulara yanit veremiyorum.

16. Huzursuzluk hissi:
0  Huzursuz hissetmiyorum.

Sik sik huzursuzluk hissediyorum, ellerimi ovusturuyor ya da oturma bi¢imimi degistiriyorum.

1
2 Hareket etme istegi duyuyorum ye ¢ok huzursuzum.
3 Zaman zaman oturarak bekleyemiyorum ve dolagsma ihtiyaci duyuyorum.

Puanlamak icin:

1. Uyku ile ilgili 4 maddeden (1-4) en yuksek puani se¢iniz
. Madde 5
. Istah ile ilgili 4 maddeden (6-9) en ytiksek puani seginiz
Madde 10
.Madde 11 ___
Madde 12
. Madde 13
. Madde 14

9. Psikomotor durumla ilgili 2 maddeden (15-16) en yuksek puani seciniz
Toplam puan: (0-27)
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