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Abstract The CES-D-10, QIDS-SR, and DASS-21-DEP are
brief self-report instruments for depression that have demon-
strated strong psychometric properties in clinical and commu-
nity samples. However, it is unclear whether any of the three
instruments is superior for assessing depression and treatment
response in an acute, diagnostically heterogeneous, treatment-
seeking psychiatric population. The present study examined
the relative psychometric properties of these instruments in
order to inform selection of an optimal depression measure in
377 patients enrolled in a psychiatric partial hospital program.
Results indicated that the three measures demonstrated good
to excellent internal consistency and strong convergent valid-
ity. They also demonstrated fair to good diagnostic utility,
although diagnostic cut-off scores were generally higher than
in previous samples. The three measures also evidenced high
sensitivity to change in depressive symptoms over treatment,
with the QIDS-SR showing the strongest effect. The results of
this study indicate that any of the three depression measures
may satisfactorily assess depressive symptoms in an acute
psychiatric population. Thus, selection of a specific assess-
ment tool should be guided by the identified purpose of the
assessment. In a partial hospital setting, the QIDS-SR may
confer some advantages, such as correspondence with DSM
criteria, greater sensitivity to change, and assessment of
suicidality.
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The identification of valid, clinically useful, and efficient
assessment tools is particularly important in the context of
increasing emphasis on evidence-based mental healthcare and
outcomes evaluation (Hunsley and Mash 2005). Yet, far less
attention has been paid to issues related to the evidence-based
assessment of depression in real-world clinical settings, rela-
tive to the emphasis placed on evidence-based treatment
approaches in these settings (Barlow 2005; Hunsley and
Mash 2005). Although there are a number of instru-
ments available (see Joiner et al. 2005), there is a
dearth of empirically-based information to guide the
selection of depression measures in acute, heterogeneous
treatment populations. Assessing treatment progress and
outcome in acute treatment settings (e.g., inpatient, res-
idential, or partial hospitals) is just as critical as other
settings and warrants its own empirically-based evidence giv-
en the unique characteristics of these settings (e.g., very lim-
ited time to provide treatment in a population with high levels
of symptom severity, comorbidity, functional impairment, and
suicide risk).

Although the clinical benefits of using evidence based
assessments to monitor treatment outcome are clear (e.g.,
Duffy et al. 2008; Slade et al. 2006), they remain underutilized
in psychiatric settings (Weiss et al. 2009; Zimmerman and
McGlinchey 2008; Gilbody et al. 2002). This is in part due to
a lack of recognition of the clinical benefits, as well as prac-
tical barriers such as time (Zimmerman and McGlinchey
2008). There are unique challenges faced by acute psychiatric
settings, such as multiple presenting problems in individual
patients and across patients. Moreover, these settings are often
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characterized by a fast pace, high census, and brief treatment
durations. For example, the partial hospital in which the
current study took place admits approximately 18 patients
per week with lengths of stay typically between 3 and 10 days.
Thus, symptom-specific scales need to be especially short,
user-friendly, easy to score and interpret, and provide mean-
ingful data that the clinicians would not otherwise have ob-
tained. Although many instruments may fit these require-
ments, there is currently little information to guide the
selection of a depression measure in acute settings. The
psychiatric hospital at which the current study was
conducted requires that all units conduct progress mon-
itoring, and several measures are offered as potential
assessments. However, we were unable to find any studies
comparing these measures to offer guidance on which mea-
sure would best suit our clinical needs. Thus, the aim of the
present study was to compare the psychometric properties of
depression measures in an acute, diagnostically complex
psychiatric population.

We selected three measures, all of which addressed barriers
to assessment in acute, psychiatric settings. Specifically, we
selected measures that have a self-report format, are brief, and
available in the public domain. Additionally, we selected two
of the measures (i.e., Center for Epidemiologic Studies
Depression Scale and Quick Inventory of Depressive
Symptomatology - Self-report version) because they are of-
fered as potential outcome measures in our hospital’s ongoing
clinical measurement initiative, perhaps making these
measures more likely to be used by other psychiatric
settings. We selected short versions of these measures
when available, as brief measures are more feasible to
implement in real world settings with multiple competing
demands on clinician time and patients who are more easily
fatigued and distressed.

The first instrument evaluated in the present study was a
ten-item version of the Center for Epidemiologic Studies
Depression Scale (CES-D; Radloff 1977). The CES-D was
primarily designed for use in studies of the epidemiology of
depressive symptoms in the general population. The original
version of the CES-D consisted of 20 items and evidenced
strong psychometric properties in assessing depressive symp-
toms and detecting a depression diagnosis. Based on item-
total correlations, a shortened ten-item version (CES-D-10)
was developed that offers improved efficiency and ease of
scoring (Andresen et al. 1994). In that study of healthy older
adults, the CES-D-10 demonstrated good test-retest reliability
(r=.71) and adequate item-total correlations (rs=.45–.71).
The short version also showed positive correlations with
related constructs such as stress (r=.43) and expected
negative correlations with positive affect (r=−.63;
Andresen et al. 1994). As that study examined a healthy
population, no information was provided about diagnostic
or treatment sensitivity.

The CES-D-10 has been validated for use in multi-cultural
elderly populations (Boey 1999; Cheng and Chan 2005;
Cheng et al. 2006; Lee and Chokkanathan 2008) and in
adolescents (Bradley et al. 2010). It has also been shown to
adequately screen for suicidal thoughts and behaviors in a
Chinese community sample (Cheung et al. 2007). The CES-
D-10 has demonstrated promising psychometric properties as
a measure of overall depressive symptomatology and has been
found to have a single underlying factor in a sample from the
partial hospital in the present study (Björgvinsson et al. 2013).
Although the 20-item CES-D has been noted to be one of the
best available screening tools for depression (Joiner et al.
2005), research has yet to examine the CES-D-10 as an
outcome measure of depressive symptoms in an acute psychi-
atric population or how it compares to other available
measures.

The Quick Inventory of Depressive Symptomatology -
Self-report version (QIDS-SR; Rush et al. 2003; Trivedi
et al. 2004) is a 16-item questionnaire that was designed to
efficiently measure depressive symptom severity and assess
treatment outcomes. The instrument was developed among
clinical samples, and assesses the nine criterion symptom
domains that define a major depressive episode accord-
ing to the Diagnostic and Statistical Manual of Mental
Disorders – Fourth Edition (DSM-IV-TR; American
Psychiatric Association 2000). TheQIDSSR is a shortened form
of the 30-item Inventory of Depressive Symptomatology-Self
report version (Rush et al. 1996, 2000), and it has demonstrated
equal or better sensitivity to symptom change compared to its
longer counterpart (Rush et al. 2003; 2005, 2006b; Trivedi et al.
2004). TheQIDS-SR has also performedwell against amatched
clinician-rated version (Rush et al. 2006a, b; Trivedi et al. 2004),
and against 17- and 24-item versions of the clinician-rated
Hamilton Rating Scale for Depression (Rush et al. 2003;
2005, a). Psychometric evaluations in depressed outpatients
have demonstrated that the QIDS-SR is a unidimensional
questionnaire with high internal consistency (α=.87), good
construct validity (correlation with Hamilton Rating Scale for
Depression=.86), and sensitivity to treatment effects in out-
patients with major depressive disorder (Rush et al. 2006a; for
similar psychometric properties, see also Rush et al. 2003;
2005; Trivedi et al. 2004). However, to our knowledge the
QIDS-SR has not been evaluated in acute patients in non-
outpatient settings.

The Depression, Anxiety, and Stress Scales are available in
both 42- and 21-item versions (DASS and DASS-21, respec-
tively; Lovibond and Lovibond 1995a, b). The DASS-21 is
designed to assess and provide maximum discrimination be-
tween the core symptoms of depression, anxiety, and overall
stress. Thus, the DASS-21 is appealing for assessment in
heterogeneous populations, as it can provide information
about three related, but distinct symptom domains. The instru-
ment was developed on an empirical basis from non-clinical
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populations (Lovibond and Lovibond 1995a, b). The depres-
sion subscale of the DASS-21 (DASS-21-DEP) is comprised
of seven items, inquiring about symptoms typically associated
with dysphoric mood. In a sample of medical patients seeking
treatment for worry, the DASS-21-DEP demonstrated strong
psychometric properties, including internal consistency
(α=.87), convergent validity (e.g., correlation with BDI-II,
r=.76), discriminative validity (e.g., correlation with quality
of life r=−.58), divergent validity (participants with a mood
disorder scored higher than those without), and diagnostic
utility (equivalent to BDI-II in ability to detect a diagnosis of
MDD; Gloster et al. 2008). Similarly strong psychometric
properties have been found in several other samples such as
mood and anxiety outpatients (Antony et al. 1998), under-
graduates (Norton 2007), general adult (Henry and Crawford
2005), and pain patients (Wood et al. 2010).

Some studies have supported the hypothesized three-factor
structure of the overall DASS-21 (Antony et al. 1998; Gloster
et al. 2008; Norton 2007; Wood et al. 2010), whereas others
have not (Henry and Crawford 2005; Patrick et al. 2010).
However, Ronk and colleagues (2014) recently found that
the hypothesized three-factor structure of the DASS-21 had
excellent clinical utility and sensitivity to treatment in a large
sample (n=3964) of inpatients. Similarly, Ng et al. (2007)
evaluated the validity of the DASS-21 as a routine clinical
outcome measure in an inpatient setting and found that the
instrument was reliable, valid, and sensitive to change in
treatment. Thus, the DASS-21 may perform well in other
acute settings, such as partial hospital.

In sum, the CES-D-10, QIDS-SR, and DASS-21-DEP
have been shown to be reliable and valid for use in clinical
and community samples. However, the CES-D and QIDS-SR
havemostly been studied in healthy or outpatient samples, and
it is unclear whether any of the three instruments is superior
for assessing depression severity and treatment response in an
acute, diagnostically heterogeneous, psychiatric population.
The present study examined the relative psychometric prop-
erties of the CES-D-10, QIDS-SR, and DASS-21-DEP in
order to inform selection of an optimal depression measure
in such a setting. We evaluated several characteristics of these
measures, including internal consistency, discriminative va-
lidity, convergent and divergent validity, functionality as a
screening tool for depression, and sensitivity to treatment
effects. We expected all three measures to show adequate
reliability and validity. Convergent and discriminant validity
were specifically assessed by Pearson correlations between
the depression measures themselves, measures of other close-
ly related constructs (anxiety, worry, stress), and less closely
related constructs (overall psychological health, emotion reg-
ulation). Data on the additional constructs selected for validity
analyses (anxiety, worry, stress, overall psychological health,
and emotion regulation) were available to us given that they
were collected as part of routine clinical care. We expected

that the CES-D may perform the best as a screening tool
given that is was developed for that purpose. However,
given the severity of acute populations, we expected
that the clinical cut-offs identified in prior research
may not be appropriate for this sample. Finally, we expect-
ed all three measures to be sensitive to change, but had no a
prior hypotheses regarding the superiority of one measure in
this domain.

Methods

Participants and Procedures

Participants were 377 patients seeking treatment at a partial
hospitalization program utilizing individual and group cogni-
tive behavioral therapy and pharmacotherapy to treat a variety
of psychiatric disorders, principally mood, anxiety, personal-
ity, and psychotic disorders. The average length of stay in the
program is 8.2 (SD=3.2) days. Please see Beard and
Björgvinsson (2013) for more details about the treatment
and setting. Participants were diagnosed using the Mini
International Neuropsychiatric Interview (MINI; Sheehan
et al. 1997, 1998). Rates of comorbidity were high, with
55.2 % of the sample meeting criteria for more than one
psychiatric diagnosis. See Table 1 for demographic and diag-
nostic characteristics.

Approval for the study was granted by the hospital’s
Institutional Review Board, and participants were treated in
accordance with the ethical guidelines of the American
Psychological Association. All study participants provided
written informed consent prior to the study. At admission,
participants completed the MINI, a demographics survey,
and a battery of self-report measures; the self-report measures
were completed again at discharge. Self-report data were
collected and managed using REDCap electronic data capture
tools hosted at McLean Hospital. REDCap (Research
Electronic Data Capture) is a secure, web-based application
designed to support data capture for research studies
(Harris et al. 2009).

Measures

Mini International Neuropsychiatric Interview (MINI;
Sheehan et al. 1997, 1998). TheMINI is a structured interview
assessing for Axis I symptoms as outlined by the Diagnostic
and Statistical Manual of Mental Disorders-IV (DSM-IV-TR;
American Psychiatric Association 2000). The MINI has dem-
onstrated strong reliability with the Structured Clinical
Interview for DSM-IV, and inter-rater reliabilities were very
high (κ=.89–1.0; Sheehan et al. 1997). In the present study,
the MINI was administered by doctoral practicum students
and interns in clinical psychology, who received weekly
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supervision by a postdoctoral psychology fellow. For the
current sample, inter-rater reliability for the MINI and pro-
gram psychiatrists were within an acceptable range (i.e., .41–
1.00; Landis and Koch 1977) for both major depressive dis-
order (κ=.69) and bipolar disorder—currently depressed
(κ=.75; Kertz et al. 2012).

Center for Epidemiological Studies Depression Scale-ten Item
Version (CES-D-10; Andresen et al. 1994). The CES-D-10 is
a brief, widely used self-report instrument used to assess
depression symptoms over the past week. Response anchors
range temporally from 0=rarely or none of the time (less than

1 day) to 3=most or all of the time (5–7 days), with a total
possible range of 0–30. The CES-D-10 has demonstrated
adequate reliability and validity (Andresen et al. 1994).

Quick Inventory of Depressive Symptoms—Self-Report
Version (QIDS-SR; Rush et al. 2003; Trivedi et al. 2004).
The QIDS-SR is a 16-item self-report scale that measures
the nine criterion symptom domains (sleep, sad mood, appe-
tite/weight, concentration/decision-making, self view,
thoughts of death or suicide, general interest, energy level,
and restlessness/agitation) that define a DSM-IV-TR major
depressive episode over the past week. Six domains are rated
by a single item, and the score for the remaining three domains
(sleep, appetite/weight, and restlessness/agitation) is derived
from the maximum score of two or more questions (e.g., an
individual who scores a “2” on an item assessing insomnia
and a “0” on an item assessing hypersomnia would receive
a total score of “2” for the sleep domain). Each of the
nine domains is scored on a Likert scale (representing
severity) from zero to three, with a total possible range of
zero to 27.

Depression, Anxiety, and Stress Scale-21 Item Version (DASS-
21; S. H. Lovibond & Lovibond 1995a, b). The DASS-21 was
designed to assess and discriminate between the core symp-
toms of depression, anxiety, and stress. The 21 items consist of
statements about depression (e.g., “I felt that I had nothing to
look forward to”), anxiety (e.g., “I was worried about situa-
tions in which I might panic and make a fool of myself”), and
stress (e.g., “I tended to over-react to situations”). Participants
rate how true each statement has been true of them in the past
week on a four-point Likert scale, from 0 (did not apply to me)
to 3 (applied to me very much or most of the time).

The 7-item Generalized Anxiety Disorder Scale (GAD-7;
Spitzer et al. 2006) is a self-report questionnaire that was
developed in a primary care patient sample specifically to
increase recognition of GAD (Spitzer et al. 2006).
Participants are asked how often in the past two weeks they
have been bothered by each of the main characteristics of
GAD (e.g., trouble relaxing). Participants respond according
to a four-point Likert scale, from 0 (not at all), to 3 (nearly
every day). The total possible range of scores is from zero to
21, where higher scores indicate greater severity of anxiety
symptoms. The GAD-7 has demonstrated good reliability and
construct validity, as evidenced by its associations with de-
pression, self-esteem, life satisfaction, and resilience (Kroenke
et al. 2007; Löwe et al. 2008; Spitzer et al. 2006). In the
present sample, internal consistency of the GAD-7 was high
(α=0.90).

Penn State Worry Questionnaire-Abbreviated (PSWQ-A;
Hopko et al. 2003). The PSWQ-A is a well-validated, single

Table 1 Demographics and diagnoses (n=377)

M (SD) or N (%)

Age 34.68 (13.01)

Gender

Male 170 (45.1 %)

Female 207 (54.9 %)

Ethnicity

American Indian 3 (0.8 %)

Asian 20 (5.3 %)

African American 7 (1.9 %)

Caucasian 315 (83.6 %)

Caribbean Islander 2 (0.5 %)

Latino/a 9 (2.4 %)

Multiracial 9 (2.4 %)

Choose not to respond/Do not know 12 (3.2 %)

Education

Some high school 4 (1.1 %)

High school graduate 139 (36.9 %)

Some college 39 (10.3 %)

College graduate 83 (22.0 %)

Post-college education 112 (29.7 %)

Employment status

Employed 176 (46.7 %)

Not employed 201 (53.3 %)

Diagnosisa

Major depressive disorder—currently depressed 216 (57.3 %)

Bipolar disorder—currently depressed 46 (12.2 %)

Major depressive disorder—recurrent
(not depressed)

56 (14.9 %)

Bipolar disorder—currently manic or mixed 13 (3.4 %)

Psychotic disorder 22 (5.8 %)

Panic disorder 45 (11.9 %)

Social anxiety disorder 70 (18.6 %)

Obsessive-compulsive disorder 36 (9.5 %)

Posttraumatic stress disorder 37 (9.8 %)

Generalized anxiety disorder 137 (36.3 %)

a Percentages exceed 100 % due to comorbidity
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factor, eight-item measure designed to assess worry severity.
Derived fromMeyer et al. (1990) original 16-item instrument,
items on the PSWQ-A consist of statements about worry
(e.g., “Many situations make me worry”) that partici-
pants rate on a five-point Likert type rating scale rang-
ing from 1 (not at all typical of me) to 5 (very typical
of me) with no specified time frame. Total scores range
from 8 to 40, with higher scores indicating higher levels of
worry. In the present sample, internal consistency of the
PSWQ-Awas high (α=0.94).

Schwartz Outcome Scale (SOS; Blais et al. 1999). The SOS is
a well-validated and reliable, single factor, ten-item measure
designed to examine the broad domain of psychological health
in a variety of settings (Young et al. 2003). Each item assesses
for psychological well-being (e.g., “My life is according
to my expectations”). Participants rate items on a seven-
point Likert scale from 0 (never) to 6 (all or nearly all
of the time) for the past week. Total scores range from
0 to 60, with higher scores indicating better psychological
health. In the present sample, internal consistency of the SOS
was high (α=0.93).

Emotion Regulation Questionnaire (ERQ; Gross and John
2003). The ERQ is a 10-item self report inventory assessing
individual competencies on emotion regulation strategies.
Each item consists of a statement that participants rate on a
seven-point Likert scale from 1 (strongly disagree) to 7
(strongly agree) according to how they have generally been
feeling. The ERQ is divided into the two subscales of reap-
praisal (e.g., “When I want to feel more positive emotion
(such as joy or amusement), I change what I’m thinking
about”) and suppression (e.g., “I keep my emotions to my-
self”). Total ERQ scores were used in the present study. In the
current sample, Cronbach’s alpha for ERQ total scores was
α=.77.

Analytic Strategy

Of the 17,719 item responses possible in the present study,
127 item responses had missing data (0.7 %). Following
common guidelines in data imputation, we did not impute
these data using multiple imputation or hot deck imputation
as these advanced techniques are more suitable for datasets
with higher percentages of missing values (>5 or >10 %;
Tabachnick and Fidell 2004; Myers 2011). Instead we con-
ducted all analyses on available data only without imputing
missing values.

We first examined any demographic differences on mean
scores for each measure. Internal consistency was assessed by
coefficient alphas, item-total correlations and inter-item cor-
relations for the three depression measures. We identified an

acceptable alpha value as above .70. We required strong
correlations (r>.50 among the depression measures) for a
measure to show acceptable convergent validity. We required
correlations to be weak (r<.30) as acceptable support for
discriminant validity. We expected correlations between the
depression measures and measures of anxiety, worry,
and stress to be moderate (r’s between .30 and .50).
Divergent validity was assessed by comparing scores
between patients with and without a current Major
Depressive Episode (MDE). A receiving operator char-
acteristic (ROC) curve was estimated to examine wheth-
er the three depression measures could distinguish be-
tween individuals with and without a MDE across the
range of cut-off scores. Finally, sensitivity to treatment
was examined by completer and intent-to treat (ITT) anal-
yses of pre-post mean differences using ANOVA, as well as
comparing the number of patients experiencing a reliable
change on each measure.

Results

Descriptive Statistics

Table 2 presents means and standard deviations for the three
depression measures, as well as for measures of convergent
and discriminant validity. Females scored significantly higher
on all three depression measures at baseline (F(1, 375)=8.88,
p<0.01, partial η2=0.02; F(1, 375)=6.68, p<0.05, partial
η2=0.02; F(1, 375)=4.07, p<0.05, partial η2=0.01, for the
QIDS-SR, CES-D-10, and DASS-21-DEP respectively) . The
CES-D-10, QIDS-SR and DASS-21-DEP were also signifi-
cantly positively associated with age (r’s=.12–.16, p’s<.05).
Each measure significantly differed on marital status, such
that individuals who were separated, divorced, or widowed
reported more depressive symptoms (CES-D-10M=18.37,
SD=7.26; QIDS-SR M=14.87, SD=6.59; and DASS-21-
DEP M=23.73, SD=12.24) compared to individuals who
were never married (CES-D-10M=14.88, SD=7.82; QIDS-
SR M=12.22, SD=6.23; DASS-21-DEP M=17.21, SD=
13.11; F(1, 375)=5.68, p<0.05, partial η2=0.02; F(1, 375)=
4.42, p<0.05, partial η2=0.01; F(1, 375)=6.78, p<0.05,
partial η2=0.02, for the QIDS-SR, CES-D-10, and
DASS-21-DEP respectively). Participants with a higher
level of education reported more depressive symptoms
on the CES-D-10 (F(1, 375)=3.94, p<0.05, partial η2=
0.01) and the DASS-21-DEP (F(1, 375)=4.80, p<0.05,
partial η2=0.01), but not on the QIDS-SR (F(1, 375)=
1.22, p=0.05, partial η2=0.00) . No significant relation-
ships emerged between any of the depression measures
and race/ethnicity (White Non-Latino/a vs. African
American/Latino/a/other) or employment status.
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Reliability

The total scores for the three depression measures demonstrat-
ed high internal consistency (Cronbach’sα’s=.90, .81, and .94
for the CES-D-10, QIDS-SR, and DASS-21-DEP, respective-
ly). Item-total correlations for the CES-D-10 ranged from
moderate (“I felt hopeful about the future”; r=.58, p<.001)
to high (“I felt depressed”; r=.87, p<.001). Item-total corre-
lations for the QIDS-SR ranged from low (“Waking up too
early”; r=.24, p<.001) to high (“Energy Level”; r=.80,
p<.001). Item-total correlations for the DASS-21-DEP
were in the high range (“I found it difficult to work
up the initiative to do things”; r=.82 p<.001, to “I felt
that I had nothing to look forward to”; r=.91, p<.001).
Inter-item correlations for the three depression measures
are provided in Appendix 1. Average inter-item correla-
tions for depression measures were 0.48 (range=0.19–
0.75), 0.22 (range=−0.26–0.69), and 0.40 (range=0.15–
0.77) for the CES-D-10, QIDS-SR, and DASS-21-DEP
respectively. Although we expected total scores to
change in response to treatment, we examined pre-post
correlations as an indicator of test-retest reliability. Pre-post

correlations were 0.60, 0.69, and 0.66 for the CES-D-10,
QIDS-SR, and DASS-21-DEP.

Convergent Validity

Convergent validity was assessed by examining the correla-
tions between the three depression measures (see Table 3). All
three depression measures showed strong correlations with
one another (r’s range from .83 to .86).

Discriminant and Divergent Validity

We first examined measures of clinically related constructs,
i.e., anxiety, as we expected significant, although relatively
weaker, correlations between these measures and the depres-
sion measures. All three depression measures showed the
same pattern of correlations, with strong, positive correlations
with the DASS-21-ANX, DASS-21-STR, and GAD-7, and
moderate correlations with the PSWQ-A. Using Meng et al.
(1992) formula for comparing between correlated correlation
coefficients, we found that all correlations between the de-
pression measures on one hand and related measures of

Table 2 Means and standard deviations for clinical measures

Pre-treatment

Total sample Current MDE No current MDE

N M SD N M SD N M SD

CES-D-10 377 15.57 7.85 277 17.66 7.41 100 9.78 5.92

QIDS-SR 377 12.84 6.23 277 14.38 5.87 100 8.58 5.13

DASS-21-DEP 377 18.64 13.14 277 22.19 12.52 100 8.80 9.25

DASS-21-ANX 371 9.58 7.84 272 10.74 8.07 99 6.42 6.23

DASS-21-STR 371 14.53 9.67 272 15.90 9.93 99 10.77 7.83

GAD-7 368 9.45 6.02 271 10.49 6.13 97 6.55 4.65

PSWQ-A 365 28.57 8.72 267 30.16 8.28 98 24.24 8.46

SOS 364 31.62 14.96 267 27.88 12.47 97 41.92 16.40

ERQ 362 36.25 9.55 265 34.03 9.12 97 39.57 9.95

CES-D-10 377 11.73 7.37 277 13.27 7.53 100 7.45 4.79

QIDS-SR 377 9.38 6.07 277 10.64 6.09 100 5.89 4.42

DASS-21-DEP 377 13.59 12.37 277 16.40 12.63 100 5.82 7.33

DASS-21-ANX 371 7.10 6.96 272 8.18 7.22 99 4.16 5.15

DASS-21-STR 371 11.36 9.19 272 12.69 9.51 99 7.72 7.10

GAD-7 368 6.91 5.54 267 7.84 5.73 98 4.34 4.03

PSWQ-A 365 25.98 9.07 271 27.72 8.56 97 21.18 8.74

SOS 364 38.55 15.61 267 35.09 14.57 97 48.03 14.44

ERQ 362 39.42 8.13 265 38.32 7.89 97 42.44 8.05

MDE Major Depressive Episode, CES-D-10 Center for Epidemiological Studies Depression Scale-ten item version, QIDS-SR Quick Inventory of
Depressive Symptomatology-Self-report version,DASS-21-DEPDepression Anxiety and Stress Scales-21 item version, depression subscale,DASS-21-
ANX Depression Anxiety and Stress Scales-21 item version, anxiety subscale, DASS-21-STR Depression Anxiety and Stress Scales-21 item version,
stress subscale, GAD-7 Generalized Anxiety Disorder Scale, 7 item version, PSWQ-A Penn State Worry Questionnaire-Abbreviated, SOS Schwartz
Outcome Scale, ERQ Emotion Regulation Questionnaire
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anxiety, stress and worry on the other were significantly
smaller than the correlations between the depression measures
themselves (all ps<0.001).

To further examine discriminant validity, we selected mea-
sures of constructs that should be relatively less related to
depression, i.e., psychological well-being (SOS), and emotion
regulation skills (ERQ). Results are presented in Table 3. The
CES-D-10, QIDS-SR, and DASS-21-DEP demonstrated
small, negative associations with the SOS (r=−.21–-.32,
p’s<.001) and ERQ (r=−.27–-.30, p’s<.001) scores. Using
Meng et al. (1992) formula for comparing between correlated
correlation coefficients, we found that all correlations between
the depression measures on one hand and SOS and ERQ on
the other were significantly smaller than the correlations be-
tween the depression measures themselves (all ps<0.001).
The correlations between vectors of correlations of the three
depression measures on one hand and all other measures was
nearly perfect (all rs>0.99). This indicates that the patterns of
correlations of the three measures are nearly identical.

We assessed divergent validity by comparing scores
for individuals with and without a current MDE as
assessed by the MINI. Significant differences emerged
on all three depression measures. Specifically, individ-
uals with a current MDE scored significantly higher on
the CES-D-10, the QIDS-SR, and the DASS-21-DEP at
pre-treatment (F(1, 375)=76.30, p<0.001, partial η2=0.17;
F(1, 375)=91.91, p<0.001, partial η2=0.20; F(1, 375)=
95.52, p<0.001, partial η2=0.20).

Cut-scores, Sensitivity, and Specificity

A receiving operator characteristic (ROC) curve was estimat-
ed to examine whether the three depression measures could
distinguish between individuals with and without a MDE

across the range of cut-off scores. A ROC curve indicated that
the areas under the curve were .79 (95 % CI=.74–.84), .77
(95 % CI=.72–.83), and .79 (95 % CI=.75–.84) for the CES-
D-10, QIDS-SR, and DASS-21-DEP, respectively. In our
acute psychiatric sample, the optimal cut-off score for
the CES-D-10 was 16, with adequate sensitivity (.67)
and good specificity (.81) for identifying individuals
with a current MDE. The optimal cut-off score for the
QIDS-SR was 12, with adequate sensitivity (.74) and
adequate specificity (.77). The optimal cut-off score for
the DASS-21-DEP was 19, with adequate sensitivity (.60)
and good specificity (.88). Table 4 presents sensitivity and
specificity scores for various cut-off points for the three de-
pression measures.

Sensitivity to Treatment

We examined sensitivity to treatment by comparing pre- and
post-treatment scores for individuals with and without a MDE
on all three depression measures (see Table 2) using a mixed
ANOVA. This analysis was based on completer data with a
sample of 270 individuals at post-treatment. The analyses
yielded a significant pre-post effect for all three measures
(F(1,268)=162.86, p<.001; F(1,268)=272.94, p<.001; and
F(1,268)=130.32, p<.001, for the CES-D-10, QIDS-SR, and
DASS-21-DEP, respectively) such that all measures showed a
decrease in symptoms from pre- to post-treatment. In addition,
a significant effect of MDE was found (F(1,268)=851.73,
p<.001; F(1,268)=851.66, p<.001; and F(1,268)=373.84,
p<.001, for the CES-D-10, QIDS-SR, and DASS-21-DEP,
respectively) such that individuals with a MDE scored signif-
icantly higher on all three measures. Finally, a significant
treatment times MDE interaction was found (F(1,268)=
11.39, p<.01; F(1,268)=6.26, p<.05; and F(1,268)=12.17,

Table 3 Pearson correlations between clinical measures

1 2 3 4 5 6 7 8 9

1. CES-D-10 –

2. QIDS .86*** –

3. DASS-21-DEP .86*** .83*** –

4. PSWQ .37*** .37*** .34*** –

5. SOS −.28*** −.21*** −.32*** −.51*** –

6. DASS-21-ANX .63*** .64*** .58*** .34*** .07 –

7. DASS-21-STR .72*** .69*** .67*** .34*** −.11* .72*** –

8. GAD-7 .75*** .72*** .64*** .45*** −.09 .76*** .80*** –

9. ERQ −.27*** −.27*** −.30*** .32*** .42*** −.12* −.19*** .21*** –

* p<.05, ** p<.01, *** p<.001

CES-D-10 Center for Epidemiological Studies Depression Scale-ten item version, QIDS Quick Inventory of Depressive Symptomatology, DASS-21-
DEP Depression Anxiety Stress Scales-21 item version, depression subscale, PSWQ-A Penn State Worry Questionnaire-Abbreviated, SOS Schwartz
Outcome Scale,DASS-21-ANXDepression Anxiety Stress Scales-21 item version, anxiety subscale,DASS-21-STRDepression Anxiety Stress Scales-21
item version, stress subscale, GAD-7 Generalized Anxiety Disorder Scale, 7 item version, ERQ Emotion Regulation Questionnaire
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p<.01, for the CES-D-10, QIDS-SR, and DASS-21-DEP,
respectively) such that individuals with a MDE improved
more during treatment compared to individuals without a
MDE. In order to obtain a measure of effect size for sensitivity
to treatment, we computed Cohen’s d for pre-post differences.
Effect sizes were medium for all three measures (Cohen’s
d=.68, .76, and .60 for the CES-D-10, QIDS-SR, and
DASS-21-DEP, respectively).

We also conducted an ITT analysis using the Last-
Observation-Carried-Forward (LOCF; Shao and Zhong
2003) technique and including all participants (n=377).
Similarly, analyses yielded a significant pre-post effect for

all three measures (F(1, 376)=149.00, p<0.001; F(1, 376)=
224.29, p<0.001; F(1, 376)=121.82, p<0.001; for the CES-
D-10, QIDS-SR, and DASS-21-DEP, respectively). Effect
sizes for the ITT analyses were medium for all three measures
(Cohen’s d=.50, .56, and .60 for the CES-D-10, QIDS-SR,
and DASS-21-DEP, respectively).

Finally, we used Jacobson and Traux (1991) criteria to
examine reliable change in depressive measures. The average
reliable change index was 1.10, 1.27, and 0.88 for the
CES-D-10, QIDS-SR, and DASS-21-DEP respectively. The
cutoff for significant reliable change is 1.96. Percentages of
individuals classified as having reliable change were 26.7,
25.4, and 19.1 % for the CES-D-10, QIDS-SR, and DASS-
21-DEP respectively. We also found significant differences in
the average reliable change index among individuals with and
without a MDE such that individuals with a MDE had larger
values (i.e., improved more) than individuals without a MDE
(all ps<0.01).

Discussion

The aims of the present study were to compare the psycho-
metric properties of three brief self-report measures of depres-
sion, and to evaluate their relative utility in an acute psychiat-
ric partial hospital setting. Although the measures were devel-
oped for different purposes, results indicated that all three
have highly acceptable psychometric properties in this popu-
lation and setting. As one might expect, mean total scores in
the current partial hospital sample were generally higher than
those reported in prior studies. It is difficult to compare the
CESD-10 means in the present sample to typical depressed
outpatient samples because most studies utilizing the ten-item
version of the CES-D have included specific medical popula-
tions, older community populations, or adolescents. However,
our mean (M=15.57) was higher than those reported in other
studies using this measure (e.g., older community sample
M=4.7; Andresen et al. 1994). Similarly, the QIDS
mean in the current partial hospital sample (M=12.84)
was higher than reported means for depressed outpa-
tients (M=7.7; Rush et al. 2006a, b). However, the DASS
mean in the current partial hospital sample (M=18.74) was
lower than that reported for inpatient samples (e.g.,M=29.01;
Ng et al. 2007) and outpatient depressed samples (29.96;
Antony et al. 1998).

With respect to internal consistency, performance was ex-
cellent in the DASS-21-DEP and the CES-D-10, and good in
the QIDS-SR. The internal consistency of the QIDS-SR in the
present sample was very similar to that previously reported in
depressed outpatients (Rush et al. 2006a; Rush et al. 2003;
Trivedi et al. 2004). For the CES-D-10, internal consistency

Table 4 Sensitivity and
specificity of cut-off
scores for identifying a
current major depressive
episode

CES-D-10 Center for
Epidemiological Studies
Depression Scale-ten
item version, QIDS-SR
Quick Inventory of De-
pressive Symptomatolo-
gy-Self-report version,
DASS-21-DEP Depres-
sion Anxiety and Stress
Scales-21 item version,
depression subscale

Cut-off score Sensitivity Specificity

CES-D-10

9 .86 .47

10 .85 .55

11 .83 .58

12 .80 .62

13 .75 .68

14 .73 .71

15 .70 .76

16 .67 .81

17 .62 .84

18 .58 .90

19 .53 .91

QIDS-SR

9 .83 .53

10 .81 .60

11 .78 .70

12 .74 .77

13 .70 .79

14 .62 .81

15 .54 .84

16 .47 .89

17 .38 .92

18 .34 .95

19 .26 .96

DASS-21-DEP

9 .83 .61

11 .79 .65

13 .75 .71

15 .70 .77

17 .63 .84

19 .60 .88

21 .56 .89

23 .50 .90

25 .45 .91

27 .39 .94
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was higher than that reported in previous studies (Boey 1999;
Bradley et al. 2010; Lee and Chokkanathan 2008). The inter-
nal consistency of the DASS-21-DEP was equal to or higher
than that reported in other clinical and nonclinical samples
(e.g., Antony et al. 1998; Gloster et al. 2008; Henry and
Crawford 2005; Norton 2007). The DASS-21-DEP also per-
formed best at the item-level, with all item-total correlations in
the high range. This may reflect the fact that the DASS-21-
DEP focuses on cognitive and emotional aspects of depressive
symptomatology, whereas the CES-D-10 and QIDS-SR also
measure neurovegetative or behavioral features of depression.
Of the three depression measures, the QIDS-SR is most com-
prehensive in its assessment of multiple domains of depressive
symptoms (cognitive, emotional, and behavioral/
neurovegetative). Lower average inter-item correlations are
therefore to be expected in the QIDS-SR, given that it assesses
a more heterogeneous set of facets. Overall, the three mea-
sures demonstrated good to excellent internal consistency, and
performed comparably relative to internal consistencies re-
ported in a variety of other samples.

All three measures also demonstrated strong convergent
and discriminant validity in this sample. All were highly
positively correlated with each other, and were also positively
correlated with measures of anxiety and stress. The depression
measures demonstrated positive correlations with the con-
struct of worry, but the strength of association was weaker
than with more general anxiety and stress constructs. This
finding was expected, given that the PSWQ assesses the
specific construct of worry (a purely cognitive process), as
opposed to more global measures of anxiety and stress.
Supporting the discriminant validity of the depression mea-
sures, all correlations between the depressionmeasures on one
hand and related measures of anxiety, stress and worry on the
other, were significantly smaller than the correlations between
the depression measures themselves. In further tests of dis-
criminant validity, the depression measures demonstrated rel-
atively weaker negative correlations with the constructs of
psychological well-being and emotion regulation skills. The
CES-D-10, QIDS-SR, and DASS-21-DEP also demonstrated
divergent validity, with individuals currently experiencing a
MDE scoring higher than those who were not currently de-
pressed. These findings indicate that the three measures are
sensitive to a diagnosis of major depression even in a highly
comorbid, acutely symptomatic sample. Thus, consistent with
our hypotheses, the depression measures were positively as-
sociated with each other and with measures assumed to rep-
resent similar constructs. We examined diagnostic screening
utility with respect to the prediction of the presence of a major
depressive episode. These analyses indicated that the three
measures predict the presence of a major depressive episode
equally well, and that that their diagnostic utilities are fair to
good. Regarding the CES-D-10, previously suggested cut-off

scores of 8 and 10 (Andresen et al. 1994; Boey 1999) or 12 to
13 (Cheng and Chan 2005) performed poorly in the present
sample; a cut-off score of 16 optimized sensitivity and spec-
ificity. For the QIDS-SR, the AUC and optimal cut-off scores
were higher than those reported in a sample of elderly adults
(Doraiswamy et al. 2010), and similar to those reported in a
primary care sample (Lamoureux et al. 2010; Lee and
Chokkanathan 2008). Regarding the DASS-21-DEP, the
AUC in the present sample was similar to that found in a
sample of older adults in a primary care setting (Gloster et al.
2008), but the optimal cut-off score was higher. Thus, the
three measures demonstrated comparable diagnostic utility
in comparison to previous studies, although optimal cut-off
scores were generally higher in the present sample. Clinicians
and researchers should use caution when utilizing previously
recommended cutoffs for the CES-D-10, QIDS-SR, and
DASS-21-DEP within acute psychiatric settings. In such
settings, higher cut-offs may be needed in order to
maximize sensitivity and specificity for detecting a depres-
sion diagnosis.

All three measures were sensitive to changes in depressive
symptomatology across the course of treatment as evidenced
by medium pre-post changes and a similar percentage of
patients experiencing a reliable change. The QIDS-SR was
the most sensitive to treatment effects, which is consistent
with extant literature and with the purpose of its original
development (Rush et al. 2006a; Rush et al. 2006b; Rush
et al. 2003; 2005; Trivedi et al. 2004). Given that the DASS-
21-DEP and the CES-D-10 have been less well studied in
clinical samples, fewer psychometric evaluations have exam-
ined the treatment sensitivity of these measures. One study in
particular found the DASS-21-DEP to be sensitive to change
in a private inpatient setting (Ng et al. 2007). Results suggest
that the QIDS-SR, DASS-21-DEP, and CES-D-10 are all
capable of reflecting change in clinical status across treatment
in an acute psychiatric population.

The results of this study indicate that any of the three
depression measures may satisfactorily assess depressive
symptoms in an acute psychiatric population. Thus, the selec-
tion of a specific assessment tool should be guided by the
identified purpose of the assessment (see Joiner et al. 2005). In
a partial hospital setting, the QIDS-SR may confer some
advantages over the other two measures. Specifically, the
QIDS-SR may be preferable for the purpose of diagnostic
screening, as the items correspond directly to DSM criteria.
The QIDS-SR was also most sensitive to change during the
course of treatment, and may therefore be preferable as a
treatment outcome measure. Also, of the three depression
measures examined in the present study, only the QIDS-SR
explicitly measures suicidality. In reviewing the literature on
evidence-based assessment of depression, Joiner et al. (2005)
noted that the assessment of suicidality is critical in
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differentiatingmajor depression from distress, demoralization,
and sad mood.

In front-line clinical settings, it may be necessary to utilize
the briefest, most feasible instrument that offers sufficient
reliability and validity (Barlow 2005). The CES-D-10 meets
this criterion in that it is briefer than the QIDS-SR and the full
DASS-21. The DASS-21-DEP contains only seven items, but
it has not been validated for use as a stand-alone measure. The
DASS-21-DEP may be preferable if there is a concurrent
interest in anxiety and the other DASS-21 subscales can be
administered, given that the anxiety and stress scales have
performed well in clinical samples (e.g., Antony et al. 1998;
Clara et al. 2001; Ng et al. 2007). However, it is important to
note that the DASS-21-DEP fails to assess neurovegetative or
behavioral aspects of depression.

Several limitations should be noted when interpreting re-
sults of the present study. First, given the time constraints and
concern about patient burden in our acute psychiatric setting,
we could only compare three measures in this study. Second,
all measures used to examine convergent and discriminant
validity were based on subjective report. The inclusion of
behavioral or neurobiological measures of depression would
have provided a more rigorous test of convergent validity.
Related to this is our focus on comparing self-report measures.
Although brief, self-report measures are certainly the most
feasible to administer in real-world, acute settings, ideally
clinicians would also administer clinician-rated scales as both
types of assessment appear to provide unique information
(Uher et al. 2012). Third, although the sample was diagnosti-
cally heterogeneous, it was relatively homogeneous in terms
of ethnicity. Future work should compare the psychometric
properties of these brief depression measures in a sample with

more ethnic and racial diversity. Fourth, evidence regarding
dimensionality of the self report measures, as well as mea-
surement invariance among clinical and non-clinical samples,
males and females, and pre-treatment as well as post-treatment
measurements is not provided in the current study.
Comparing sum scores between these measures may
have weaknesses if these assumptions are not met.
Future studies can use item level psychometric analyses
which may uncover differences among the instrument
item sets that may be obscured when using aggregated
sum score and correlation based summaries. Finally, in the
context of this naturalistic treatment study, we lacked a control
group of participants against which to compare sensitivity to
treatment effects.

Despite these limitations, the present study is the first to
evaluate and compare the psychometric properties of these
three brief depression measures in a naturalistic, diagnostical-
ly heterogeneous, psychiatrically acute partial hospitalization
sample. Although the three self-report measures were
developed for different purposes, all three performed
well in this patient population. Thus, selection of a
particular measure should be embedded within the pur-
pose of the assessment. Future research should examine
whether the three measures perform differently across the
spectrum of symptom severity. Moreover, it will be important
to determine whether these measures confer incremental util-
ity over clinician judgment alone, and are therefore able to
improve treatment outcomes.

Conflict of Interest There are no conflicts of interest to disclose.

Experiment Participants The study was approved by the Institutional
Review Board and all participants provided written informed consent.

Appendix

Table 5 Inter-Item Correlations of the CES-D

Item 1 2 3 4 5 6 7 8 9 10

1 1

2 .524*** 1

3 .557*** .617*** 1

4 .507*** .647*** .754*** 1

5 .245*** .305*** .468*** .419*** 1

6 .429*** .465*** .563*** .566*** .264*** 1

7 .369*** .463*** .479*** .485*** .189*** .433*** 1

8 .400*** .346*** .569*** .494*** .599*** .288*** .262*** 1

9 .453*** .475*** .620*** .570*** .407*** .434*** .379*** .451*** 1

10 .488*** .604*** .684*** .681*** .431*** .454*** .454*** .466*** .640*** 1

*** p<.001
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