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ABSTRACT

Objective: Irritability is a significant component in the

clinical manifestation of major depressive disorder (MDD).
The Sheehan Irritability Scale (SIS) was developed to assess
irritability-related symptoms in patients with psychiatric
disorders. Data from a phase 2 clinical trial (June 2008-July
2009) was utilized to evaluate the psychometric properties

of the SIS. The trial population included patients diagnosed
with MDD, according to DSM-IV and confirmed via the MINI
diagnostic scale, who had inadequate response to citalopram.

Method: The secondary analyses included 586 patients from
the United States and India. Data from the SIS, depression
severity measures (17-item Hamilton Depression Rating Scale
[HDRS-17], Montgomery-Asberg Depression Rating Scale
[MADRS], Quick Inventory of Depressive Symptomatology-
Self-Report [QIDS-SR]), and other measures (Sheehan Disability
Scale [SDS], Clinical Global Impressions-Severity of lliness scale
[CGI-S]) were used in the psychometric evaluation. All statistical
tests used a significance level of .05 unless otherwise noted.

Results: Internal consistency (0.92-0.99) and test-retest
reliability (0.83 to 0.98) were excellent. Concurrent validity
was demonstrated through strong correlations between

the SIS total score and HDRS-17, QIDS-SR, SDS, CGI-S, and
MADRS scores. SIS total scores were significantly different by
clinical severity level (P <.001). Minimally important difference
estimates suggest that a 7- to 8-point change in the SIS total
score may be clinically meaningful.

Conclusions: The SIS has excellent reliability, acceptable
validity, and good responsiveness, making the SIS appropriate
for use in clinical research and practice.
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Irritability has been identified as a key component in many
neuropsychiatric conditions that adversely impacts activities
of daily living, mood regulation, interpersonal relationships,
functional outcomes, and treatment outcomes.!”® Irritability
has been described as the temporary subjective experience of
impatience, intolerance, and poorly controlled anger.” Irritability
is known to be a clinical component of bipolar disorder,!%!!
personality disorders,'>!3 anxiety disorders,” panic disorder,'*
posttraumatic stress disorder,*!> and major depressive
disorder (MDD).®!6-18 Trritability may also be an indicator
of suboptimal treatment response and may be an indicator
of persistent symptomatology that may require adjunctive
pharmacotherapy.51-20

A key symptom associated with depression is the subjective
feeling of irritability,'® which has been estimated to occur in
up to 60% of MDD patients.® Irritability has been associated
with treatment nonadherence, violence, accidents, and suicidal
ideation.® In acutely symptomatic untreated MDD patients,
irritability was a clinically relevant symptom, along with feelings
of anger, anxiety, and depression.!” While most depression rating
scales do not distinguish irritability symptoms from the core
MDD criteria, irritability has been studied as an important
concept in MDD. In a study of 1,500 MDD participants,
irritability was shown to persist 50% of the time in 40% of the
sample and was deemed a “broad indicator” of severe depression,
thus underscoring the clinical importance of measuring
irritability.®

The 7-item Sheehan Irritability Scale (SIS)* was developed
to measure the frequency, severity, and impairment associated
with irritability in psychiatric patients. The SIS includes items
on irritability, frustration, edginess/impatience/overreaction,
moodiness, anger with self, anger with others, and temper. Items
are answered on an 11-point numeric rating scale where higher
scores indicate greater severity (0=not at all, 10 =extremely).
A qualitative study has been conducted to assess the content
validity of the SIS in 24 patients diagnosed with MDD (S.
Mannix, BA, manuscript submitted). The results of the content
validity study provided evidence supporting the content validity
of the SIS in patients diagnosed with MDD, supporting the use
of the SIS as a measure of irritability in patients with depression.
Specifically, the majority of participants in the content validity
study reported that the concepts asked about on the SIS were

*Readers can contact the developer (Dr Sheehan) for more information on the
scale (dsheehan@health.usf.edu).
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B [rritability is a significant component in the clinical
manifestation of major depressive disorder (MDD). The
Sheehan Irritability Scale (SIS) was developed to assess
irritability-related symptoms in patients with psychiatric
disorders. The SIS has not previously undergone extensive
psychometric evaluation in MDD populations. This study
examined the psychometric properties of the SIS in
patients with MDD.

B The SIS complements existing measures of depression
symptom severity and extends assessment to irritability
symptoms. The SIS was demonstrated to be reliable and
valid in an MDD clinical trial sample. Most important
for clinical trials comparing different antidepressant
treatments, the SIS total scores demonstrated good
responsiveness to changes in depression severity and
discriminated between responders and nonresponders.

part of their experience and that they understood the
SIS instructions, item contents, and response scales. The
content validity study also further confirmed the utility of
the 0-10 Discan design rating scale?! that has been used in
assessing other measures, such as the Sheehan Disability
Scale 2122

The SIS has not previously undergone extensive
psychometric evaluation in MDD populations. The objective
of the current study was to examine the psychometric
properties of the SIS in patients with MDD.

METHOD

Data Source

This study involved secondary analyses of phase 2
clinical trial data (June 2008-July 2009) from MDD in
subjects who were inadequate responders to citalopram
therapy.?® The study consisted of an open-label phase to
identify the patient population of inadequate responders
to citalopram (8 weeks) and a double-blind phase in which
the inadequate responders were randomized to either
TC-5214 (2-8 mg) or placebo plus citalopram for 8 weeks.
Inadequate responders were subjects who had total score
reduction of <50% on the Montgomery-Asberg Depression
Rating Scale (MADRS) but no lower than 17. Week 8 was
the start of double-blinded randomization treatment, which
lasted 8 weeks (weeks 8-16). The clinical trial included
subjects from the United States and India. Subjects were
required to be between 18 and 70 years of age, have a
diagnosis of MDD according to DSM-IV and confirmed
via the MINI diagnostic scale,* have had no more than 1
prior antidepressant course of treatment before trial entry
for the current episode of depression, have a MADRS score
greater than 27, have a Clinical Global Impressions-Severity
of Illness scale (CGI-S)?® score greater than or equal to 4,
and provide written informed consent to participate. The
scales administered during the trial were administered
in English. The clinical trial received institutional review
board approval. The study was registered on ClinicalTrials.
gov (identifier: NCT00692445).

Measures

Clinician-reported measures. Hamilton Depression
Rating Scale. This study used the 17-item version of the
Hamilton Depression Rating Scale (HDRS-17).2® The
HDRS scores range from 0 to 52, with higher scores
indicating greater depressive symptom severity. The HDRS
was administered at screening, baseline, and weeks 8, 9, 10,
12, 14, 16, and 18/19.

MADRS. The MADRS was developed to be sensitive
to change.”” MADRS total scores range from 0 to 60, with
higher scores indicating greater depression severity. The
MADRS was administered at screening, baseline, and
weeks 8, 16, and 18/19.

CGL. The CGI-S and CGI-Improvement (CGI-I) (global
improvement) were included in this study to assess severity
of mental illness.”® The CGI-S scores range from 0 (not
assessed) to 7 (among the most extremely ill), and CGI-I
scores range from 0 (not assessed) to 7 (very much worse).
The CGI-S was administered at screening, baseline, and
weeks 2, 8, 16, and 18/19, and the CGI-I was administered
at weeks 2, 4, 8,9, 10, 12, 14, 16, and 18/19.

Patient-reported measures. SIS. The 7-item SIS assesses
symptoms of irritability, frustration, edginess/impatience,
moodiness, anger with self, anger with others, and temper
during the previous week. Each item is assessed on an
11-point numeric rating scale ranging from 0 (not at all)
to 10 (extremely). The SIS total score ranges from 0 to 70,
with higher scores indicating greater symptomatology. The
SIS was administered at screening, baseline, and weeks 8,
10, 12, 14, 16, and 18/19.

Sheehan Disability Scale (SDS). The 3-domain SDS
assesses patient disability (work/school, social, family
life)*"** using a 0- to 10-point numeric rating scale. SDS
scores range from 0 to 30 and higher scores indicate greater
disability. The SDS was administered at baseline and weeks
8,16, and 18/19.

Quick Inventory of Depressive Symptomatology—
Self-Report (QIDS-SR). The 16-item QIDS-SR is a
self-administered scale that assesses the 9 DSM-IV domains
of depression.?® QIDS-SR scores range from 0 to 27, with
higher scores indicating greater depression severity. The
QIDS-SR was administered at baseline and weeks 8, 10,
12, 14, 16, and 18/19.

Statistical Analysis

The psychometric analyses evaluated the internal
consistency, test-retest reliability, concurrent validity,
longitudinal validity, known-groups validity, and
minimally important difference of the SIS. The analyses
were conducted while investigators were blinded to
treatment group and used all available observed data at
selected study visits (baseline and weeks 8 and 16). All
analyses were conducted using SAS (version 9.1.3; SAS
Institute; Research Triangle Park, North Carolina,) or
MPlus (version 5.21; Muthen & Muthen; Los Angeles,
California). All statistical tests used a significance level of
.05 unless otherwise noted.
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Confirmatory Factor Analysis

The unidimensionality of the SIS
items was evaluated using confirmatory
factor analysis (CFA)?’ at baseline and at
week 8. Fit of the data to a single factor
model was based on the comparative
fit index (CFI; >0.9), standardized root
mean residual (SRMR; <0.10), and root
mean square error of approximation
(RMSEA; <0.08).3%3! Factor loadings of
0.40 or greater are considered acceptable.

Reliability

Internal consistency reliability was
evaluated using Cronbach coefficient a
(baseline and weeks 8 and 16).32 Cronbach
a estimates >0.70 are considered
acceptable for aggregate data.®

Test-retest reliability was assessed by
evaluating the reproducibility of mean
SIS scores at baseline to week 8, weeks
8-10, weeks 12-14, and weeks 16-18/19.

Reliability and Validity of the SIS in Major Depression

Table 1. Patient Demographic Characteristics at Baseline

United
Total India States
Variable (N=586) (n=525) (n=61)
Age,y
Mean (SD) 36.4(11.1) 352(10.5) 46.4(11.0)
Range 18.1-68.8 18.1-63.0 22.2-68.8
Gender, n (%)
Male 301(51.4) 285(54.3) 16 (26.2)
Female 285 (48.6) 240 (45.7) 45 (73.8)
Race, n (%)
Asian 525(89.6) 525(100.0)
Black or African American 7(1.2) 7(11.5)
Hispanic or Latino 29 (4.9) 29 (47.5)
White or Caucasian 25(4.3) 25 (41.0)
Highest level of regular school education completed, n (%)
Did not complete high school/secondary school 225(38.4) 223(42.5) 2(3.3)
Completed high school/secondary school 242 (41.3) 204 (38.9) 38(62.3)
Completed college 97 (16.6) 79 (15.0) 18(29.5)
Completed postgraduate education 22(3.8) 19(3.6) 3(4.9)
HDRS-17 total score, mean (SD) 27.9(5.3) 28.5(5.1) 22.8(4.5)
MADRS total score, mean (SD) 35.2(4.5) 35.5(4.5) 32.8(4.4)
QIDS-SR total score, mean (SD) 17.1(3.9) 17.4(3.9) 15.4(4.2)
SDS total score, mean (SD) 16.7 (5.2) 16.6 (5.1) 17.8 (5.6)
CGI-S total score, mean (SD) 4.6 (0.6) 4.6(0.6) 4.5(0.6)
SIS total score, mean (SD) 343(134) 33.6(13.2) 40.2(13.5)

Test-retest reliability was evaluated in
a subset of patients rated as having “no

change” based on the CGI-I. Intraclass Irritability Scale.

Abbreviations: CGI-S = Clinical Global Impressions-Severity of lliness scale, HDRS-17 = 17-item Hamilton
Depression Rating Scale, MADRS = Montgomery-Asberg Depression Rating Scale, QIDS-SR=Quick
Inventory of Depressive Symptomatology-Self-Report, SDS = Sheehan Disability Scale, SIS=Sheehan

correlation coefficients (ICC) and change
scores using paired ¢ tests were calculated
between the relevant mean and retest mean SIS scores. ICC
values >0.70 are considered acceptable for establishing test-
retest reliability.*?

Validity

The concurrent validity of the SIS was examined using
Spearman correlation coefficients with HDRS, MADRS, SDS,
CGI-S, and QIDS-SR scores at baseline and weeks 8 and 16.

Longitudinal validity was evaluated by comparing
correlations between changes from baseline to week 8 and
weeks 8-16 between SIS scores and changes in HDRS,
QIDS-SR, MADRS, SDS, and CGI-S scores.

Known-groups validity was evaluated by comparing mean
SIS scores by clinically relevant groups based on the CGI-S,
HDRS, and MADRS scores at baseline, week 8, and week
16. Analysis of covariance (ANCOVA) models, adjusting for
age, sex, and country, were used to compare mean SIS scores
by differing levels of clinical severity. CGI-S severity groups
were defined as normal, borderline mentally ill, mildly ill,
moderately ill, and markedly, severely, or extremely ill. Three
severity categories were defined for the HDRS (mild, 0-15;
moderate, 16-27; and severe, >28) and the MADRS (mild,
0-10; moderate, 11-30; and severe, >30). Scheffé test was
used to conduct post hoc between-category comparisons.

Responsiveness and Minimally Important Difference
Responsiveness was evaluated by comparing mean
changes in SIS scores for responders and nonresponders
based on HDRS, MADRS, and CGI-I scores between baseline
and week 8 and weeks 8-16. Responders were defined as

those subjects who achieved a 50% reduction in HDRS scores,
a 50% reduction in MADRS scores, or a CGI-I score <4.
Remission of depression symptoms was defined as an HDRS
score <7 ora MADRS score < 10.3*-3 ANCOVA models were
used to examine mean change in SIS scores by responder or
remission status.

An anchor-based approach based on the CGI-I was
implemented by examining baseline to week 8 mean changes
in SIS scores and weeks 8-16 mean changes in SIS scores by
CGI-I categories. The CGI-I was grouped into 3 categories:
very much improved/much improved, minimally improved,
and no change/worsened. ANCOVA, adjusting for age, sex,
and country, was used to compare mean changes in SIS scores
by these clinician-rated change groups. Scheffé test was used to
make post hoc comparisons between groups. The minimally
important difference was determined by examining the
mean SIS change scores for the small improvement group
(minimally improved), focusing on weeks 8-16 change.

RESULTS

The study recruited 61 US patients and 525 patients
from India. Mean age was 36.4 years (range, 18.1-68.8).
Most participants were male (51.4%) and Asian (89.6%);
approximately 62% had at least a high school education
(Table 1).

Measurement Descriptive Statistics
Mean (SD) SIS total scores were 34.3 (13.4) at baseline, 24.8
(15.3) at week 8, and 16.1 (15.1) at week 16. SIS total scores
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showed™> 50% reduction between baseline and
week 16.

Table 2. Concurfent and Longitudinal Validity: Correlations Between the
Sheehan Irritability Scale (SIS) Total Score and Depression Severity and

Disability Measures

Confirmatory Factor Analysis
Confirmatory factor analyses at both time
points indicated that the items of the SIS

Longitudinal Validity®

loaded to a single factor of “irritability” All
individual factor loadings were higher than
0.60, indicating acceptable factor loading. The
CFI at baseline was 0.96 and was 0.95 at week 8;
the SRMR at baseline was 0.032 and was 0.026
at week 8; and the RMSEA at baseline was 0.125

Concurrent Validity? Baseline  Week 8 to

Baseline Week 8 Week 16 toWeek 8 Week 16

SIS Total Score (n=586) (n=414) (n=241) (n=414) (n=241)
HDRS-17 total score 0.07 0.647++%* 0.817##%* 0.66"+* 0.66%+*
QIDS-SR total score 0.03 0.617++* 0.63%** 0.59%#* 0.577##*
SDS total score 0.547#%% 0.78%*#%* 0.97 %% 0.677#%%* 0.72%%%
CGI-S total score 0.16%%* 0.69%%*%* 0.75%%*%* 0.57%%* 0.67%%*
MADRS total score 0.09% 0.677%*%* 0.84%%*%* 0.69%** 0.68%**
CGl-I total score 0.61%%* 0.59%%*

and was 0.168 at week 8.

aSpearman rank correlation coefficient between measurements at the same visit.
bSpearman rank correlation coefficient between changes in scores.

*P<.05. P <.001.

Reliability
The internal consistency reliability of
the SIS was excellent, 0.92, 0.96, and 0.99 at

Impressions

Abbreviations: CGl-1=Clinical Global Impressions-Improvement scale, CGI-S=Clinical Global
-Severity of lliness scale, HDRS-17 = 17-item Hamilton Depression Rating Scale,
MADRS =Montgomery-Asberg Depression Rating Scale, QIDS-SR = Quick Inventory of
Depressive Symptomatology-Self-Report, SDS = Sheehan Disability Scale.

baseline, week 8, and week 18/19, respectively.
At baseline, item-to-total correlations ranged

from 0.72 to 0.88.

Figure 1. Known-Groups Validity of the Sheehan Irritability Scale (SIS):
Analysis of Covariance by CGI-S Score at Week 82

Test-retest reliability was assessed by
identifying clinical trial participants who were

45
rated as not changed and comparing SIS scores 20 2
between selected time intervals. ICC values 35
ranged from 0.83 to 0.98, indicating excellent 5 20
reproducibility. % )5
g

Concurrent Validity S

Atbaseline, SIS total scores were not strongly a1 1287
correlated (all r values <0.10) with HDRS, 10
MADRS, or QIDS-SR scores, although there 5 407
were moderate to strong correlations observed o L I _ ‘
at weeks 8 and 16 (Table 2). The nonsignificant Ngfﬁr;';w mﬁzz:;"m Mildity Moderately Il S'\e’l\fe”::s";r
correlations between HDRS, MADRS, and Extremely Ill
QIDS SR scores at baseline suggest. that Sos, s, s gms e
irritability represents a separate component of
MDD-related symptoms. Moderate to strong  *Overall F test=56.68; P<.0001.

correlations were seen between the SIS and SDS ~ Abbreviations

: CGI-S=Clinical Global Impression-Severity of lliness scale, LS =least squares.

and CGI-S scores, indicating that increased
irritability was associated with greater disability
and greater overall clinical severity.

Longitudinal Validity

Longitudinal validity of the SIS was examined by correlating
baseline to week 8 and weeks 8-16 SIS change scores and
changes in HDRS, QIDS-SR, MADRS, SDS, and CGI-S scores.
Changes in the SIS scores were statistically significantly and
moderately correlated with change scores on the depression
severity and disability measures (P<.001) (Table 2).

Known-Groups Validity

Mean SIS total scores varied significantly by CGI-S severity
groups at all visits (P<.0001), and a similar pattern of mean
SIS scores was seen at each visit. Figure 1 summarizes mean
SIS scores by CGI-S groups at week 8.

Mean SIS scores varied significantly by depression severity
groups based on the HDRS and MADRS. Mean SIS scores

differed significantly between the HDRS mild, moderate,
and severe groups at baseline, week 8, and week 16 (all
P values <.0001). Mean SIS scores differed significantly
between the MADRS mild, moderate, and severe groups at
baseline, week 8, and week 16 (all P values <.0001).

Responsiveness and
Minimally Important Difference

The responsiveness of the SIS was examined by evaluating
mean change in SIS scores by responder status based on
changes in HDRS, MADRS, and CGI-I from baseline to
week 8 and weeks 8-16 (Table 3). Between baseline and week
8, mean changes in the SIS total scores were significantly
different between responders and nonresponders defined
by the HDRS (P<.0001), MADRS (P<.0001), and CGI-I
(P<.0001). Comparable results were seen for weeks 8 and
16 (Table 3).
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Table 3. Mean Change?® in Shee

an Irritability Scale (SIS) Total Scores by HDRS-17, MADRS, and CGI-I Responder Groups

Responders, LS Nonresponders, LS~ Overall F
Responder Criteria Responders, n Mean (SE) Nonresponders, n Mean (SE) Test PValue
Baseline to week 8 (randomization)
HDRS-17 responderb 121 -24.8(1.1) 293 -4.2(0.9) 112.9 <.0001
HDRS-17 remission® 59 —-29.0(1.6) 355 -6.5(1.0) 67.6 <.0001
MADRS responderd 120 -24.3(.97) 294 -4.7 (0.62) 290.1 <.0001
MADRS remission® 64 —-28.2(1.5) 350 -6.0(1.0) 71.5 <.0001
caGl-f 311 -13.2(1.1) 103 1.7(1.4) 41.6 <.0001
Week 8 (randomization) to week 16
HDRS-17 responder® 128 —-26.5(1.5) 113 —-5.7(1.5) 78.2 <.0001
HDRS-17 remission® 76 -26.9(1.9) 165 -10.2(1.7) 37.3 <.0001
MADRS responderd 135 -21.8(1.1) 106 -5.5(1.2) 97.3 <.0001
MADRS remission® 96 -27.8(1.7) 145 -8.9(1.5) 57.8 <.0001
CGlHf 205 -18.2(1.5) 36 6.4 (2.4) 459 <.0001

Least square (LS) mean values and standard errors, adjusted by baseline total SIS score, age, sex, and country.

PResponder is defined as 50% reduction in HDRS-17 scores.
‘Remission defined as HDRS-17 score <7.

dResponder is defined as 50% reduction in MADRS scores.
eRemission defined as MADRS score < 10.

fCGI-l score at week 8 is < 4.

Abbreviations: CGI-I=Clinical Global Impressions-Improvement scale, HDRS-17 = 17-item Hamilton Depression Rating Scale, LS =least squares,

MADRS = Montgomery-Asberg Depression Rating Scale, SE=standard error.

Figure 2. Anchor-Based Analysis of Mean Change in Sheehan Irritability Scale (SIS) Total
Score by CGI-I Group From Baseline to Week 8 (A) and From Week 8 to Week 16 (B)

A. Baseline to Week 8

B. Week 8 to Week 16

CGl-I Score CGl-I Score
4,5,6,and 7 4,5,6,and 7
CGl-I Score 1and 2 (no change; CGl-I Score 1and 2 (no change;
(very much CGl-IScore3  minimally worse; (very much CGl-IScore3  minimally worse;
improved; much (minimally much worse; improved; much (minimally much worse;
improved) improved) very much worse) improved) improved) very much worse)
0
-0.1+75
[a)
) -5
+
c
3
= -10 -79+9.2
[}
=)
c
2
[w] -15
L
o
v
%]
o -20
%]
-21.1+£147
-22.7+139
-25 -25

Overall F test value = 99.96; P < .0001

Overall F test value = 73.22; P < .0001

Abbreviation: CGI-I=Clinical Global Impressions-Improvement scale.

Mean changes in SIS total scores were compared by
CGI-I categories from baseline to week 8 and weeks 8-16
for the minimally important difference anchor-based
approach (Figure 2). Reductions in SIS total scores were
statistically different (P<.0001), and the greatest reduction
was experienced by those patients who were rated as “very
much improved” or “much improved.” The reduction in total
SIS scores for the “minimally improved” group, estimating
the minimally important difference using an anchor-based
approach, was 7.9 for weeks 8-16.

DISCUSSION

The SIS was developed to assess the frequency, severity,
and impairment associated with self-reported irritability in
patients with psychiatric disorders. Irritability is an important

clinical feature in severely depressed patients and those with
suboptimal antidepressant treatment response.®!” Results
from this assessment of the psychometric properties of the
SIS in MDD clinical trial participants are supportive of the
reliability, validity, and responsiveness of the SIS.

Internal consistency and test-retest reliability results
indicated that the SIS total score has excellent reliability.
The SIS has excellent internal consistency reliability
(a values >0.90); test-retest reliability for the SIS total
scores ranged from 0.83 to 0.98. Generally, a values and
intraclass correlations coefficients >0.70 are considered
acceptable for internal consistency reliability and test-
retest reliability.*?

The CFA results indicated acceptable model fit, and item
factor loadings supported a single factor of “irritability” On
the basis of the CFA findings and the excellent internal
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consistency reliability, thereis evidence supporting ‘the
unidimensionality of the SIS.

The SIS total scores varied by differing levels of MDD
severity, supporting the known-groups validity of the SIS
total score. Mean SIS total scores were highest for patients
with clinician ratings of severe or moderate compared to
mild. These findings suggest that patients with more severe
depression are more likely to experience greater irritability-
related symptoms.

Estimates of concurrent and longitudinal validity indicated
that the SIS total scores correlated well with depression
severity measures and clinical assessment of depression
severity and change. At baseline, the SIS was not correlated
with the HDRS or MADRS, suggesting that irritability is a
somewhat different concept than depression symptoms. The
observed correlations were moderate to strong at 8 and 16
weeks, indicating that the concept of irritability, as measured
by the SIS, was related to measures of depression symptom
severity and disability. Irritability-related symptoms may
be more closely related to more severe or nonresponsive
symptoms since moderate to strong correlations were seen
at the follow-up assessments.

Longitudinal validity of the SIS was demonstrated with
statistically significant correlations between changes in SIS
total scores and changes in clinician-rated and self-reported
depression symptom severity. Changes in SIS total scores
were also significantly related to changes in SDS scores,
demonstrating that greater irritability was associated with
greater patient-reported disability.

The SIS total scores were responsive to changes in
MDD symptoms based on MADRS or HDRS ratings. SIS
total score changes discriminated between responders and
nonresponders. Responders demonstrated significantly
greater improvements in SIS total scores than nonresponders.
Patients who reached criteria for remission of depressive
symptoms also showed greater improvements in SIS total
scores.

The minimally important difference estimates indicate
that a 7- to 8-point change in the SIS total score may be
indicative of a clinically important change in irritability
symptoms. The estimated minimally important differences
can be used to power clinical trials and aid in interpreting
clinical studies findings where irritability, as assessed by the
SIS, is included as an end point.

Sample size was a study limitation. Sample sizes varied
over follow-up assessments due to the clinical trial design
and subject discontinuation. Analyses at later time points
were conducted on smaller samples. Additionally, while
equivalency testing between the US and Indian populations
was performed with no significant differences noted
(data not shown), given small numbers of US participants
(approximately 10%), equivalency estimates may not have
been robust or stable. Furthermore, 43% of the Indian
patients had less than a high school education, which
may affect the generalizability. To our knowledge, the
psychometric properties of the SIS have not been established
in other studies, making this study the first to examine

the psychometric properties of the/SIS in MDD patient
populations. Future research around the measurement
properties of the SIS in other clinical studies and populations
is needed.

In conclusion, the SIS was designed to assess irritability-
related symptoms for clinical studies in MDD. The SIS
complements the existing measures of depression symptom
severity and extends assessment to irritability symptoms. On
the basis of this study, the SIS has excellent reliability and
evidence supporting concurrent and longitudinal validity.
Most important for clinical trials comparing different
antidepressant treatments, the SIS total scores demonstrated
good responsiveness to changes in depression severity and
discriminated between responders and nonresponders.
Preliminary estimates of minimally important difference
suggest that changes in SIS total scores of 7-8 points
may represent a clinically significant effect. The SIS was
demonstrated to be reliable, valid in a MDD clinical trial
sample, and responsive to changes in depression severity.
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