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Abstract

Both the 17-item Hamilton Rating Scale for Depression (HRSD17) and 30-item
Inventory of Depressive Symptomatology – Clinician-rated (IDS-C30) contain a
subscale that assesses anxious symptoms. We used classical test theory and item
response theory methods to assess and compare the psychometric properties of
the two anxiety subscales (HRSDANX and IDS-CANX) in a large sample
(N = 3453) of outpatients with non-psychotic major depressive disorder in the
Sequenced Treatment Alternatives to Relieve Depression (STAR*D) study. Approx-
imately 48% of evaluable participants had at least one concurrent anxiety disorder by
the self-report Psychiatric Diagnostic Screening Questionnaire (PDSQ). The
HRSDANX and IDS-CANX were highly correlated (r = 0.75) and both had moderate
internal consistency given their limited number of items (HRSDANX Cronbach’s
alpha = 0.48; IDS-CANX Cronbach’s alpha = 0.58). The optimal threshold for
ascribing the presence/absence of anxious features was found at a total score of eight
or nine for the HRSDANX and seven or eight for the IDS-CANX. It would seem
beneficial to delete item 17 (loss of insight) from the HRSDANX as it negatively
correlated with the scale’s total score. Both the HRSDANX and IDS-CANX subscales
have acceptable psychometric properties and can be used to identify anxious features
for clinical or research purposes. Copyright © 2011 John Wiley & Sons, Ltd.
Introduction

Major depressive disorder (MDD) has a lifetime
prevalence rate of 15% to 20% and is a significant cause
of disability worldwide (Murray and Lopez, 1996;
McKenna et al., 2005; Moussavi et al., 2007). Individuals
with MDD often have anxiety and sympathetic nervous
e69
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system arousal, which characterizes anxious symptom
features. Although depression with anxious features is
not codified in the DSM-IV-TR (American Psychiatric
Association, 2000), it has been defined in the literature as
either MDD with high levels of anxiety symptoms, or the
concurrent (not lifetime) presence of depression and anxiety
(Fava et al., 2004).

Anxiety disorders are frequently comorbid with MDD.
Studies have found comorbid anxiety (lifetime) in 60% to
65% of individuals with MDD in a community sample
(Kessler et al., 1996) and comorbid anxiety disorder in
59.2% of individuals with MDD based on DSM-IV criteria
(Kessler et al., 2003). In clinical trial populations,
prevalence rates of concurrent (not lifetime) anxious
features of approximately 40% to 60% have been
documented. Thus, roughly half of all patients who have
MDD experience anxious symptoms and consequently
suffer from increased levels of impairment (Fava et al.,
2004; Lydiard and Brawman-Mintzer, 1998).

While no standard measure exists for systematically
identifying depressed outpatients with “anxious features”
(Bramley et al., 1988), the six-item anxiety/somatization
factor within the 17-item Hamilton Rating Scale for
Depression (HRSD17) (Hamilton, 1960, 1967; Cleary and
Guy, 1977) has been used to assess anxiety as it contains
items that measure psychic and somatic anxiety symptoms
(Fava et al., 2008). However, no studies to date have
assessed the psychometric properties of this anxiety/soma-
tization factor (HRSDANX) in depressed patients with and
without anxious features (Bagby et al., 2004). The 30-item
Inventory of Depressive Symptomatology – Clinician-rated
(IDS-C30) (Rush et al., 1986, 1996) also assesses anxious
features through the inclusion of items that assess anxious
mood, somatic complaints, and sympathetic arousal.
Again, no psychometric studies have yet assessed the
anxiety subscale (IDS-CANX).

The current study assessed the psychometric perfor-
mance of both the HRSDANX and the IDS-CANX in de-
pressed outpatients enrolled in the Sequenced Treatment
Alternatives to Relieve Depression (STAR*D) study. We
hypothesized that both scales would have satisfactory
psychometric properties.
Materials and methods

Study overview

The STAR*D study aimed to define prospectively the
comparative effectiveness of several antidepressant treat-
ments in individuals with non-psychotic MDD who have
an unsatisfactory clinical outcome to an initial and, if
Int. J. Met
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necessary, subsequent treatment(s) (Fava et al., 2003; Rush
et al., 2004).

Fourteen Regional Centers oversaw the STAR*D study,
which was conducted at 18 primary and 23 psychiatric
care settings. The STAR*D protocol was developed in
accordance with the principles of the Declaration of Helsinki
and was approved and monitored by the study’s National
Coordinating Center (University of Texas Southwestern
Medical Center, Dallas, TX), Data Coordinating Center
(University of Pittsburgh Epidemiology Data Center,
Pittsburgh, PA), the institutional review boards at each
Clinical Site and Regional Center, and the Data Safety and
Monitoring Board of the National Institute of Mental Health
(NIMH; Bethesda, MD). Prior to enrollment, all potential
risks, benefits, and adverse events associated with STAR*D
participation were explained and a written informed consent
was obtained from each participant.

Study population

STAR*D enrolled 4041 outpatients from across the United
States, 18 to 75 years of age, who were diagnosed with
non-psychotic MDD (based on the Mini-International
Neuropsychiatric Interview (Sheehan et al., 1998) and had
a baseline HRSD17 score ≥ 14 (moderate severity). Patients
were excluded if they had schizophrenia, schizoaffective
disorder, bipolar disorder, anorexia nervosa, a current pri-
mary diagnosis of bulimia nervosa or obsessive-compulsive
disorder, psychiatric disorders or substance abuse that
required immediate hospitalization, general medical condi-
tions or concomitant medications that contraindicated the
use of protocol treatments in the first two treatment steps,
were using a targeted psychotherapy for depression, or had
a well-documented history of non-response or intolerance
(in the current major depressive episode) to one or more
of the protocol treatments in the first two treatment steps.
The study also excluded patients who were breastfeeding,
pregnant, or trying to become pregnant.

Assessment measures

Sociodemographic and clinical data were collected at the
screening/baseline visit. Participants completed the self-
report Psychiatric Diagnostic Screening Questionnaire
(PDSQ) (Zimmerman and Mattia, 1999) to identify the
following concurrent anxiety disorders: Generalized Anxiety
Disorder, Panic Disorder, Post-Traumatic Stress Disorder,
Social Phobia, Obsessive-Compulsive Disorder, and Agora-
phobia (Zimmerman and Mattia, 1999, 2001; Castel et al.,
2007; Gibbons et al., 2009). The presence of each disorder
was determined based on the specific PDSQ subscales (each
PDSQ subscale has an 89% sensitivity and 97% negative
hods Psychiatr. Res. 20(4): e69–e82 (2011). DOI: 10.1002/mpr
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predictive value), which have been found to be valid for
assessing DSM Axis-I categories (Gibbons et al., 2009; Rush
et al., 2005). Within 72 hours of the screening/baseline visit,
trained Research Outcome Assessors (ROAs), who were
masked to treatment and to the results of the PDSQ,
conducted telephone interviews to complete the HRSD17

and the IDS-C30. A study by Rush et al. (2006a) found the
telephone interview format of the HRSD17 and the
IDS-C30 to be reliable and valid.

Defining anxious features

For this report, we defined the presence of anxious fea-
tures as a minimum of one anxiety diagnosis based on
the PDSQ (Zimmerman and Mattia, 1999). The HRSDANX

was based on the analyses of Cleary and Guy (1977), while
the IDS-CANX was based on prior analyses (Gullion and
Rush, 1998; Bernstein et al., 2006) and expert consensus.

Statistical analysis

Data for these analyzes were obtained by the ROA at baseline
and at exit from the first treatment trial with one antidepres-
sant medication (citalopram) (Rush et al., 2006b). Only
those participants (N = 3453) who were not on any
antidepressant medications at baseline were included in
the analyses. Summary statistics were used to describe the
sociodemographic and clinical characteristics of the sample.
Means and standard deviations are presented for continuous
variables; percentages are presented for discrete variables.
The association between sociodemographic and clinical
characteristics and the number of anxiety comorbidities
was estimated using a Poisson regression model that was
adjusted for dispersion. Results were interpreted based on
standard guidelines for acceptable psychometric properties
(Nunnally and Bernstein, 1994). A p-value of < 0.05
indicated a significant association.

To identify a possible threshold on the HRSDANX and
IDS-CANX subscales for the identification of anxious
features, sensitivity and specificity were calculated when
comparing each subscale total to the presence of anxiety
(yes/no). Receiver operating characteristic (ROC) curves
were generated from the sensitivity and specificity estimates.

Similar to other investigations (Bernstein et al., 2007,
2009), data were analyzed using both classical test theory
(CTT) (Nunnally and Bernstein, 1994) and modern test
theory (item response theory, IRT) (Embretson and Reise,
2000). CTT’s key outputs are the item means, which define
level of response, and item/total correlations (rit), which
define the strength of relation between the item and the scale,
plus the scale mean, scale standard deviation and a measure
of internal consistency reliability, usually Cronbach’s alpha.
Int. J. Methods Psychiatr. Res. 20(4): e69–e82 (2011). DOI: 10.100
Copyright © 2011 John Wiley & Sons, Ltd
CTT assumes the dimension to be assessed (anxiety in the
present case) is the sum of the item scores, whereas IRT views
the dimension as a latent variable to be inferred. The two are
complementary. Although CTT rests upon more familiar
constructs so that its results are generally rather easily
understood, IRT allows the sensitivity of the test in making
discriminations at various levels of the latent variable, focus-
ing on the reliabilities instead of treating it as a constant (the
internal consistency, i.e. coefficient alpha) and focusing on
the scores as is done in CTT. This analysis involves the test
information function (TIF). The Samejima graded response
model (Samejima, 1997) was employed for IRT analysis.
IRT was also used to equate scores on the two tests being
considered (Lord, 1980; Orlando et al., 2000).

IRT models can use a wide array of response formats
(e.g. binary, multiple choice), but the Samejima model
specifically assumes a graded response format. Thus, for
the purpose of these analyses, we chose the Samejima
model as it was designed for tests that employ an ordered
series of responses, such as the 0–3 scale of the IDS-C30. It
is assumed that the probability of a participant choosing
the higher of two response categories is a logistic
(S-shaped) function of the latent trait (symbolized “Y”),
which for this study represents depression. In this analysis,
there are three possible categorizations (0 versus 1, 2, or 3
– normal versus pathological; 0 or 1 versus 2 or 3 – normal
and mildly pathological versus moderately or severely
pathological; and 0, 1, or 2 versus 3 – normal, mildly path-
ological, and moderately pathological versus severely
pathological). The three categorizations are assumed to
produce a common slope but different locations along
the anxiety axis. Collectively, these categorizations form
category response functions. The slope that is common
to the three functions is designated “a”. The three loca-
tions along the depression axis are designated “b1”, “b2”,
and “b3” (“bi” collectively). A steeper slope indicates a more
discriminating item. The higher the values of b, the less
likely the more pathological category is chosen, yielding four
parameter estimations per item. In view of the six HRSDANX

items and five IDS-CANX items, the item analysis generates
24 parameter estimates for the former measure and 20 for
the latter. These a and bi parameters are of central interest
when groups are being compared to investigate what is
known as differential item functioning. However, they are
of lesser interest in this one-group design, so they have been
omitted. They can be obtained upon request from the first
author. The computation of TIF is described in Nunnally
and Bernstein (1994) and Embretson and Reise (2000).

The Samejimamodel does assume that the items define a
unidimensional scale. Scale dimensionality was inferred by
parallel analysis (Horn, 1965; Humphreys and Ilgen, 1969;
2/mpr
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Humphreys and Montanelli, 1975; Montanelli and
Humphreys, 1976). This involves generating matrices of
random normal deviates with the same number of
variables and observations as the obtained data. The
random data are then factored. In the present case, 50
such random matrices were generated, and the results
averaged. The dimensionality of the obtained data is the
number of eigenvalues greater than in the randomly
generated factors. Specifically, a series of variables is
unidimensional if the first eigenvalue it generates is larger
than the first eigenvalue of the randomly-generated data
but the reverse is true of the second eigenvalue.

Statistical software packages used included SAS
(Version 9.1.3, SAS Institute, Cary, NC) for CTT and
factor analyses, and MULTILOG (Version 7, Scientific
Software International, Lincolnwood, Il) for IRT analyses.

Results

Sociodemographic and clinical characteristics

In our study sample (N = 3453), most participants were
female and the racial composition was comparable to the
US population (US Census Bureau, 2000) (Table 1).
Although statistically significant associations were found
in sociodemographic and clinical characteristics, many
were not clinically meaningful (Tables 1 and 2). Of clinical
relevance, participants with anxiety comorbidities had
higher rates of unemployment, correspondingly lower
monthly household incomes, greater depression severity
on both clinician-rated and self-report measures, and were
more likely to have attempted suicide.

CTT analysis

Given their brevity, both the HRSDANX (Cronbach’s
alpha = 0.48) and the IDS-CANX (Cronbach’s alpha = 0.58)
demonstrated modest internal consistency (Table 3). The
HRSD17 and the IDS-C30 were highly correlated (r = 0.89).
The HRSDANX and the IDS-CANX were also highly correlated
(r = 0.75), indicating that they tend to measure the same
general construct. One negative feature of the HRSDANX

was that the correlation between item 17 (loss of insight)
and the total score was essentially zero at both baseline and
exit (rs = �0.07 and �0.15, respectively), suggesting it
is irrelevant to the scale. Disattenuation (correction for
unreliability) suggested that virtually all of the systematic
variance in each respective test is shared with the other.

The values of item-total correlation (rit), and thus the
overall coefficients alpha, increased from baseline to exit
for both subscales (Table 3), which is expected given the
greater variation among individual items at exit. At
Int. J. Met
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baseline, somatic anxiety, somatic symptoms-general and
hypochondriasis all contributed to the HRSDANX scale
total, and were joined by psychic anxiety at exit. In fact,
the baseline and exit values of rit have a very high
correlation of 0.96. The most discriminating IDS-CANX

item at baseline was sympathetic arousal, followed by the
nearly equal contribution of panic/phobic symptoms and
anxious mood. At exit, the five items were closer to equal,
with anxious mood and sympathetic arousal being the two
most discriminating items. In general, the correlation
between baseline and exit values of rit for the two subscales
was relatively similar.

Table 3 shows the change in each item’s mean score
from baseline to exit (effect sizes), effect sizes in terms of
Cohen’s d = mean change/SD, the corresponding values
of t testing the null hypothesis that the mean change was
zero, and the total HRSDANX and IDS-CANX scale scores.
Overall, the two scales were similar in effect size
(HRSDANX = 0.81 versus IDS-CANX = 0.57) and the largest
effect size was seen in psychic anxiety and general somatic
symptoms on the HRSDANX and anxious mood on the
IDS-CANX.

All correlations of the HRSDANX and the IDS-CANX

with the anxiety dimensions of the PDSQ were significant
(p < 0.0001) (Table 4). Although the correlations between
the IDS-CANX and PDSQ anxiety dimensions were slightly
higher than those between HRSDANX and PDSQ, these
differences were modest.
Sensitivity and specificity

Approximately 48% of participants had at least one
PDSQ-defined anxiety disorder. ROC curve analyses were
estimated for the PDSQ anxiety diagnoses in each subscale
(Figure 1) to examine the sensitivity and specificity esti-
mates. The area under the ROC curve (AUC) for the
HRSDANX was 0.656 for 1–5 PDSQ anxiety diagnoses,
0.702 for 2–5 PDSQ anxiety diagnoses, 0.740 for 3–5
PDSQ anxiety diagnoses, and 0.809 for 4–5 PDSQ anxiety
diagnoses. For the IDS-CANX, the AUC was 0.701 for 1–5
PDSQ anxiety diagnoses, 0.758 for 2–5 PDSQ anxiety
diagnoses, 0.808 for 3–5 PDSQ anxiety diagnoses, and
0.849 for 4–5 PDSQ anxiety diagnoses. The AUC was
greatest when all five anxiety diagnoses of the PDSQ were
examined in relation to the HRSDANX (AUC = 0.833) and
IDS-CANX (AUC = 0.860) range of cut-off scores. The
greater area under the curve that is above the line of
discrimination, the more valid is the classification
system. Sensitivity and specificity in distinguishing
depressed participants with and without at least one
concurrent anxiety disorder were maximized with a
hods Psychiatr. Res. 20(4): e69–e82 (2011). DOI: 10.1002/mpr
Copyright © 2011 John Wiley & Sons, Ltd
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Table 3 Comparison of HRSDANX and IDS-CANX

Baseline Exit Changea Analyses

# Item M SD rit M SD rit M SD t df p ES

HRSDANX a = 0.48 a = 0.65
10 Anxiety, psychic 1.64 0.98 0.23 0.89 0.98 0.50 0.74 0.98 26.6 4924 <0.0001 0.76
11 Anxiety, somatic 1.60 0.90 0.39 1.27 0.97 0.49 0.33 0.94 12.5 4894 <0.0001 0.36
12 Somatic symptoms, gastrointestinal 0.67 0.83 0.18 0.31 0.63 0.36 0.36 0.74 17.3 4577 <0.0001 0.49
13 Somatic symptoms, general 1.41 0.74 0.31 0.85 0.84 0.52 0.56 0.79 24.9 4845 <0.0001 0.71
15 Hypochondriasis 0.69 0.87 0.30 0.49 0.76 0.43 0.20 0.82 8.4 4844 <0.0001 0.24
17 Insight 0.03 0.20–0.07 0.06 0.31–0.15–0.03 0.26 3.5 4274 0.0004 0.10

Total 6.03 2.52 3.86 2.84 2.17 2.69 28.4 4853 <0.0001 0.81

IDS-CANX a = 0.58 a = 0.68
7 Mood (anxious) 1.37 0.88 0.36 0.75 0.86 0.49 0.62 0.87 25.1 4924 <0.0001 0.72
25 Somatic complaints 1.31 1.00 0.28 0.94 1.01 0.43 0.36 1.01 12.7 4924 <0.0001 0.36
26 Sympathetic arousal 0.91 0.80 0.45 0.72 0.78 0.49 0.19 0.79 8.6 4924 <0.0001 0.25
27 Panic 0.62 0.94 0.37 0.30 0.71 0.44 0.33 0.83 13.7 4598 <0.0001 0.39
28 Gastrointestinal 0.63 0.87 0.24 0.54 0.84 0.36 0.09 0.85 3.6 4924 0.0003 0.10

Total 4.85 2.75 3.25 2.81 1.60 2.78 20.2 4924 <0.0001 0.57

Note: HRSDANX, Hamilton Rating Scale for Depression anxiety subscale; IDS-CANX, Inventory of Depressive Symptomatology –
Clinician-rated anxiety subscale; rit, item-total correlation coefficient.
aChange from baseline (entry into STAR*D Level 1) to exit (end of STAR*D Level 1).

Table 4 Correlations between the PDSQ anxiety subscales,
HRSDANX and IDS-CANX

a (N = 3453)

PDSQ anxiety subscale HRSDANX IDS-CANX

Post traumatic stress 0.31 0.41
Panic 0.34 0.42
Agorophobia 0.42 0.51
Social phobia 0.25 0.31
Generalized anxiety 0.16 0.24

Note: HRSDANX, Hamilton Rating Scale for Depression
Anxiety/Somatization Factor; IDS-CANX, Inventory of Depres-
sive Symptomatology Anxiety Factor; PDSQ, Psychiatric
Diagnostic Screening Questionnaire.
aAll correlations were significant at p < 0.0001.

McClintock et al. Anxious features in depressed outpatients
cut-off score of eight or nine for the HRSDANX, and seven
or eight for the IDS-CANX.

Factor analyses

The obtained first and second eigenvalues were 1.80 and
0.99 for the baseline HRSDANX, 2.37 and 0.97 for the exit
Int. J. Methods Psychiatr. Res. 20(4): e69–e82 (2011). DOI: 10.100
Copyright © 2011 John Wiley & Sons, Ltd
HRSDANX, 1.99 and 1.018 for the baseline IDS-CANX and
2.25 and 0.95 for the exit IDS-CANX. The corresponding
simulated eigenvalues were 1.05 and 1.05, 1.06 and 1.03,
1.05 and 1.021, and 1.06 and 1.01. Thus, the obtained first
eigenvalue exceeded the simulated first eigenvalue, but the
reverse was true for the second eigenvalue. This means that
the two measures were unidimensional at both baseline
and exit, fulfilling the requirements of the IRT analysis.

IRT analyses

The HRSDANX was better able to resolve differences in
anxiety up to Y of about 1.0 (Figure 2), which represents
the bottom 84% of the sample (in reference to level of anxi-
ety) since the scale forY is the normal distribution. Beyond
this point, the IDS-CANX was the more sensitive to anxious
features. Thus, the HRSDANX was more sensitive to anxious
features in participants with low depression severity, whereas
the IDS-CANX was more sensitive to anxious features in
participants with moderate to high depression severity.

Test equating

Test equating involves associating total test scores on each
test with values of the dimension under investigation,
2/mpr
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(a)

HRSDANX subscale
N anxiety disorders assessed by the PDSQ1

1 or more 2 or more 3 or more 4 or more All 5
Score Sens Spec Sens Spec Sens Spec Sens Spec Sens Spec
1 100 0 100 1 100 1 100 0 100 0
2 99 5 100 4 100 3 100 3 100 3
3 97 11 99 9 100 8 100 8 100 8
4 91 22 96 19 96 17 99 16 100 16
5 83 37 89 32 93 30 97 29 99 28
6 71 51 80 47 86 44 94 42 99 41
7 57 66 67 61 76 58 88 57 94 55
8 43 79 55 76 65 73 78 71 84 70
9 29 88 39 86 48 84 62 83 71 81

10 16 95 23 93 31 92 42 91 42 90
11 7 98 11 98 15 97 19 97 20 96
12 3 99 5 99 7 99 10 98 9 98
13 0 100 1 100 2 100 3 100 1 100
14 0 100 0 100 0 100 1 100 1 100
15 0 100 0 100 0 100 1 100 1 100

1The numbers in the figure refer to the number of anxiety disorders (based on PDSQ) that had 
to be present for the patient to be considered as “anxious.” For example, the category 1–5 
means that someone with one to five positive PDSQ anxiety disorders was considered to be 
“anxious” while the category 4–5 means only those with four or five positive PDSQ anxiety 
disorders were considered to be “anxious”.
Note: ROC, receiver operating characteristic; HRSDANX, Hamilton Rating Scale for 
Depression Anxiety/Somatization Factor; IDS-CANX, Inventory of Depressive 
Symptomatology Anxiety Factor; Sens, Sensitivity; Spec, Specificity.

(b) 

IDS-CANX subscale
N anxiety disorders assessed by the PDSQ1

1 or more 2 or more 3 or more 4 or more All 5
Score Sens Spec Sens Spec Sens Spec Sens Spec Sens Spec
1 99 5 100 4 100 3 100 3 100 3
2 95 14 99 12 100 11 100 10 99 10
3 89 29 96 25 98 23 99 22 99 21
4 80 47 90 41 94 37 97 36 97 34
5 68 63 81 57 91 53 95 51 97 49
6 55 75 70 70 82 66 91 63 96 62
7 42 84 55 80 69 77 82 75 90 73
8 30 91 43 88 56 85 68 84 71 82
9 20 95 30 93 41 91 51 90 55 89

10 13 98 20 96 29 95 38 94 41 93
11 7 99 12 98 18 98 24 97 29 96
12 4 100 6 9 9 99 12 99 17 98
13 2 100 2 100 4 100 7 99 10 99
14 1 100 1 100 2 100 4 100 6 100
15 0 100 0 100 1 100 1 100 2 100

1The numbers in the figure refer to the number of anxiety disorders (based on PDSQ) that had
to be present for the patient to be considered as “anxious.” For example, the category 1–5 
means that someone with one to five positive PDSQ anxiety disorders was considered to be 
“anxious” while the category 4–5 means only those with four or five positive PDSQ anxiety 
disorders were considered to be “anxious”.
Note: IDS-CANX, Inventory of Depressive Symptomatology Anxiety Factor; ROC, receiver 
operating characteristic; PDSQ, Psychiatric Diagnostic Screening Questionnaire; Sens,
Sensitivity; Spec, Specificity

Figure 1 ROC curve for the HRSDANX and IDS-CANX factors: (a) HRSDANX ROC curve; (b) IDS-CANX ROC curve.

Anxious features in depressed outpatients McClintock et al.
commonly denoted “Y”. Total scores on each test that
have similar values of Y derived from the same sample
are considered matched. Table 5 contains the matching
scores on the HRSDANX and the IDS-CANX with their
estimated values of Y.
Discussion

Both the HRSDANX and IDS-CANX subscales were found to
have adequate psychometric properties and were moder-
ately sensitive indicators of anxious features in depressed
outpatients. IDS-CANX demonstrated a moderate level of
internal consistency. The lack of redundancy in the IDS-CANX

items suggests that all are valuable. The high correlation
between the subscales supported their concurrent validity,
and both showed discriminant ability in identifying patients
Int. J. Met
e76
with anxious features. Factor analytic methods indicated
that both scales were unidimensional. The IDS-CANX

had greater sensitivity to anxious features in patients with
moderate to severe depression, while the HRSDANX had
greater sensitivity to anxious features in patients with
mild depression severity.

CTT and IRT analyses indicated that HRSDANX item 17
(loss of insight) may be problematic. Its removal improved
the measure’s Cronbach’s alpha coefficient (increased to
0.54), suggesting greater internal consistency among the
remaining five items (removal of any of these items
lowered alpha between 0.37 and 0.49). Item 17 has been
found to have variable internal reliability and poor
inter-rater reliability (Bagby et al., 2004). Other investiga-
tions of factors on the HRSD17 have also reported mixed
results (Fleck et al., 1995; Pancheri et al., 2002). Recent
hods Psychiatr. Res. 20(4): e69–e82 (2011). DOI: 10.1002/mpr
Copyright © 2011 John Wiley & Sons, Ltd



HRSDANX– solid line
IDS-CANX– dotted line

This test information function (TIF) figure shows the HRSDANX is a better measure of anxious
symptoms in patients with less anxious severity (see how the peak of the curve is before  of 
one) whereas the IDS-CANX is a better measure of anxious symptoms in patients with high 
anxious severity (see how the peak of the curve is after  of one).
Note: HRSDANX, Hamilton Rating Scale for Depression Anxiety/Somatization Factor; IDS-
CANX, Inventory of Depressive Symptomatology Anxiety Factor.

Figure 2 Test information function for the HRSDANX and the
IDS-CANX.

Table 5 Equated scores on the HRSDANX and IDS-CANX
a

HRSDANX IDS-CANX

Raw score Y Raw score Y

0 �1.40 0 �1.20
1 �0.84 1 �0.63
2 �0.48 2 —
3 �0.17 3 �0.27
4 0.11 4 0.01
5 0.36 5 0.29
6 0.60 6 0.54
7 0.84 7 0.78
8 1.10 8 1.00
9 1.30 9 1.20
10 1.50 10 1.50
11 1.80 11 1.70
12 2.00 12 1.90
13 2.30 13 2.10
14 2.50 14 2.40
15 2.70 15 2.70
16 2.90 — —
17 3.30 — —

Note: HRSDANX, Hamilton Rating Scale for Depression
Anxiety/Somatization Factor (N = 2697); IDS-CANX, Inventory
of Depressive Symptomatology Anxiety Factor (N = 2698).
aTest equating involves associating rawscores oneach testwith
values of the dimension under investigation denotedY, which in
this case are anxious symptom features. The total range for the
HRSDANX is 0–18 and the total range for the IDS-CANX is 0–15.

McClintock et al. Anxious features in depressed outpatients
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research (Pancheri et al., 2002) suggests that the HRSD17

contains two independent anxiety factors: somatic anxiety
(including somatic anxiety, hypochondriasis, somatic
energy, appetite, and insomnia symptoms) and psychic
anxiety (including psychic anxiety, psychomotor agitation,
insight, and guilt). This dispute, however, does not bear
upon what we found to be a unidimensional structure of
the six anxiety items.

The IDS-C30 has been well validated as a comprehensive
measure of depression severity (Rush et al., 1996; Trivedi
et al., 2004) with demonstrated significant strengths
(e.g. excellent psychometric properties, structured gradient
metric, sensitivity to change, and availability of self-report).
Bernstein et al. (2006) found that the IDS-C30 had two
dimensions, a depressive dimension that consists mainly of
core depressive items, and a second dimension containing
somatic and anxiety items (e.g. somatic complaints,
sympathetic arousal, gastrointestinal complaints). Our inves-
tigation confirms that certain items contribute to a somatic/
anxiety domain.

The threshold total score by which to identify anxious
features with either subscale depends on the desired ratio
between sensitivity (i.e. correctly identifying depressed
patients with anxious features) and specificity (i.e. correctly
identifying depressed patients without anxious features).
Ideally, the threshold should maximize both sensitivity
and specificity (Loong, 2003). Based on this paradigm,
the thresholds that maximized sensitivity and specificity
in this study (based on 69 participants with five or more
anxiety disorders) were 8–9 for the HRSDANX and
7–8 for the IDS-CANX. The cut-off score previously recom-
mended for the HRSDANX (Cleary and Guy, 1977) and
used in clinical trials was seven (Fava et al., 2004, 2008),
which the present study indicates would result in high
sensitivity (94.2) but moderate specificity (55.5). This
could result in some over-identification of patients with
anxious features.
Differences between the HRSDANX and IDS-CANX

The HRSDANX and the IDS-CANX are unitary measures of
anxious features, but these subscales differ in terms of item
content (i.e. face validity) and rating metric. The face
validity of these scales is different based on their respective
item content. Both measure physical and psychic anxious
symptoms, but the HRSDANX includes items related to
appetite, energy, and insight, all core depressive features
in the DSM-IV-TR (American Psychiatric Association,
2000). Also, Gullion and Rush (1998) reported HRSD17

item 13 (somatic symptoms: general) loaded on the
“hedonic capacity” factor, and item 17 (loss of insight)
2/mpr
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was excluded from their analyses as it was endorsed by less
than 25% of the participant sample and could have
obscured factor construction. Other studies have also
suggested that item 17 does not contribute to the HRSD17

(Bech, 1981; Bech et al., 1981). The present study further
suggests that item 17 was poor in discriminating between
the presence and absence of anxious features. Thus, the
HRSDANX may have poor face validity, as only two of
the six items are related to anxiety. The IDS-CANX items,
however, are representative of symptoms included in
DSM-IV-TR anxiety spectrum disorders. These items are
germane to anxiety, somatic and phobic symptoms, and
demonstrate good discriminatory ability (e.g. the removal
of any one item from the subscale did not result in a
significant change in the Cronbach’s alpha, which
indicates its relative importance in the IDS-CANX).

The HRSD17 and the HRSDANX weigh items dispropor-
tionately by assigning greater weight to psychic anxiety,
somatic anxiety and hypochondriacal symptoms. This could
be problematic as there is no theoretical or empirical basis
for the HRSDANX item metric-rating assignments. In
contrast, the IDS-CANX assigns equal weight to all items with
the rationale that all contribute equally to the total score.
Utility of the HRSDANX and IDS-CANX

Both the HRSDANX and the IDS-CANX would be useful for
systematically monitoring anxious features in clinical
practice and research studies. Depressed patients with
comorbid anxiety may have increased levels of clinical
impairment and functional impairment (Fava et al., 2004),
and may be less likely to achieve remission with antidepres-
sant medications than depressed patients without anxiety
(Fava et al., 1997, 2008). Thus, the monitoring and
treatment of anxiety symptoms can enhance clinical practice
by optimizing antidepressant therapy and overall clinical
outcome (Zimmerman and McGlinchey, 2008). Further,
the monitoring of anxiety symptoms is warranted for
research studies to address their effects on therapeutic
outcome. Use of the HRSDANX and IDS-CANX by clinicians
or trained interviewers is feasible (Duffy et al., 2008) and
may enhance time management and office-visit efficiency
because they are subscales of the HRSD17 and the IDS-C30,
respectively, and thus enable depression and anxiety symp-
toms to be monitored with a single instrument. Both of
these psychometrically sound instruments can play a vital
role for psychiatric practitioners and researchers with the
advent of measurement-based care (Trivedi and Daly,
2007; Rush et al., 2009). Indeed, recommendations from in-
ternational studies suggest that many clinicians and clinical
practices could maximize efficiency and increase quality of
Int. J. Met
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care through the use of depression and anxiety rating instru-
ments (Gibody et al., 2002; Pancheri et al., 2002; Laugharne
2009; Zimmerman et al., 2010).
Limitations

The study sample comprised patients who did and did not
remit with citalopram, which could introduce a treatment
bias as alternative therapeutic interventions (e.g. psycho-
therapy) may have resulted in different change scores on
the HRSDANX and the IDS-CANX. However, these measures
will be useful in assessing anxious features in depressed
patients regardless of treatment intervention. This study
used the self-report PDSQ to diagnose anxiety disorders,
an instrument designed to compliment, not replace, clinical
interview strategies (e.g. SCID-I [First et al., 1997]) for
diagnoses (Zimmerman and Chelminski, 2006). It may be
possible that the sensitivity and specificity of the HRSD17

and IDS-C30 anxiety subscales could be different if they were
validated by the SCID-I. However, the STAR*D trial
benefited from the moderate to strong sensitivity and
negative predictive value of the PDSQ anxiety disorder
subscales (Rush et al., 2005; Zimmerman and Chelminski,
2006). Further, the PDSQ has been shown to be a valid in-
strument for assessing DSM diagnostic categories (Gibbons
et al., 2009). Nonetheless, a structured clinical interview
such as the SCID-I would be helpful in future validation
studies. A second limitation was not comparing either
subscale to pure anxiety rating measures such as the State
Trait Anxiety Inventory (Spielberger, 2005) or the Hamilton
Rating Scale for Anxiety (HRSA) (Hamilton, 1959), which
would have improved the reliability and validity of the psy-
chometric analyses. However, we did compare the
HRSDANX and IDS-CANX to the PDSQ anxiety dimensions
and found convergent validity for both subscales. Although
not a limitation of the present study, both subscales had
modest alpha levels, which were likely related to the small
number of items (Nunnally and Bernstein, 1994) that
constitute the respective scales. In future investigations,
these subscales may benefit from the addition of newer
items that measure anxiety spectrum symptoms. One
approach to optimize the item content would be to combine
these psychometric data with the clinimetric method (Bech,
2004; Emmelkamp, 2004). Clinimetrics principally focuses
on the sensitivity of the rating scale to discriminate between
cohorts and has been used to evaluate and develop other
depression and anxiety rating scales (Sirri et al., 2008; Bech,
2009). Lastly, the high correlation between the HRSDANX

and the IDS-CANX could have been due to their administra-
tion by the same trained ROA.
hods Psychiatr. Res. 20(4): e69–e82 (2011). DOI: 10.1002/mpr
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Conclusion

Both the HRSDANX and the IDS-CANX have adequate
psychometric properties and reliably identify anxious fea-
tures in depressed patients. Thus, both may be useful for
clinical and research work by systematically monitoring
both depressive symptoms and anxious features in order
to optimize therapeutic outcome. Given the validity and
utility of self-report measures of depression and anxiety
(Prusoff et al., 1972; Fava et al., 1986), future research to
evaluate the anxiety subscale of the patient self-report
version of the IDS is warranted. Further, future studies
should examine the HRSDANX and the IDS-CANX for
sensitivity to change with antidepressant therapies as well
as their predictive validity. In future studies, the utility of
the HRSDANX to identify anxious features may benefit
from the removal of item 17 (loss of insight).
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