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Abstract

Objective—Irritability is common during major depressive episodes, but its clinical significance
and overlap with symptoms of anxiety or bipolar disorder remains unclear. We examined clinical

correlates of irritability in a confirmatory cohort of Sequenced Treatment Alternatives to Relieve

Depression (STAR*D) study participants with major depressive disorder (MDD).

Method—Logistic regression was used to identify features associated with presence of irritability
on the clinician-rated Inventory of Depressive Symptomatology.

Results—Of 2,307 study participants, 1067(46%) reported irritability at least half the time
during the preceding week; they were more likely to be female, to be younger, to experience
greater depression severity and anxiety, and to report poorer quality of life, prior suicide attempts,
and suicidal ideation. Bipolar spectrum features were not more common among those with
irritability.

Conclusion—Irritable depression is not a distinct subtype of MDD, but irritability is associated
with greater overall severity, anxiety comorbidity, and suicidality.
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INTRODUCTION

Irritability and anger during major depressive episodes are absent from standard DSM-1V
diagnostic criteria for adults [1,2]. In a previous report on the first 1,500 outpatients to enter
the Sequenced Treatment Alternatives to Relieve Depression (STAR*D) trial, an outpatient
study of nonpsychotic major depressive disorder (MDD), we found significant irritability in
40% of participants [3]. This was consistent with previous reports describing these
symptoms in outpatient populations[4—6]. Such symptoms appear to be associated with
greater disease morbidity, reflected in greater overall depression severity and level of
anxiety, as well as risk for vascular disease[3,7,8]. Elevated levels of anger, irritability, or
hostility have also been repeatedly associated with risk for suicide attempts [3,9-14].
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Recently, irritability during depressive episodes has also been suggested to be a marker for
undiagnosed or subthreshold bipolar disorder, or so-called bipolar spectrum illness. [15-18].
Under this theory, putative markers of a bipolar diathesis would be expected to co-occur
more often than would be expected by chance...

The STAR*D study offers a unique opportunity to examine the clinical significance of
irritability. First, it utilized broad inclusion criteria which allowed psychiatric and medical
comorbidity, and did not allow advertisements, so it should be more representative of
clinical populations of patients with major depressive disorder than standard randomized,
controlled trials[19]. As such, results should be broadly generalizable to clinical practice.
Second, it was large enough to allow for examination of two independent cohorts,
minimizing the risk of spurious association. The present study was therefore intended to
replicate and extend findings from the initial STAR*D cohort [3].

Specifically, we attempted to clarify two clinically important questions using the larger
STAR*D confirmatory cohort. First, does irritability represent a meaningful subtype of
MDD which can be distinguished from other clinical variants of depression, particularly
anxious depression [20] and depression of greater severity [3]? Second, are other illness
features suggestive of a bipolar diathesis - earlier onset of illness, greater recurrence, family
history of bipolar disorder or substance abuse, and atypical depressive
symptoms[3,15,16,21-23] — more common among those individuals with irritability, as
might be expected if irritability is a marker of bipolar spectrum illness?

Aims of the study

We sought to confirm and extend associations between depression with irritability and other
clinical variants of depression, such as atypical or anxious depression, as well as other
markers of morbidity. We also examined whether so-called “bipolar spectrum’ features were
overrepresented among individuals with depression and irritability.

Material and methods

The STAR*D multicenter trial determined prospectively which of several treatments are
most effective in treating participants with nonpsychotic MDD who do not remit with or
tolerate first-line treatment with the selective serotonin reuptake inhibitor citalopram. The
methods of the STAR*D study are detailed elsewhere [24] and are summarized below.

Study Organization

The STAR*D study was carried out by 14 Regional Centers (RC’s) across the United States,
each of which oversaw implementation of the protocol at two to four clinical sites. Of the 41
clinical sites, 18 were primary care settings and 23 were psychiatric care settings.

Research outcomes were collected by telephone interviews conducted by a small team of
trained Research Outcome Assessors (ROAS) masked to treatment, and by telephone-based
Interactive Voice Response (IVR). ROAs received extensive training in the administration
of efficacy measures, with inter-rater reliability assessed periodically.

Study Population

This report presents data from the final 2,307 participants who entered Level 1 (citalopram)
treatment in STAR*D for whom the 30-item Inventory of Depressive Symptomatology —
Clinician-Rated (IDS-C30)[25,26], which included an assessment of irritability, was
completed by the ROAs. The study recruited only individuals who sought treatment at the
clinical sites; advertising to recruit participants was not permitted. Participants were
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informed of all risks, benefits, and adverse events associated with each study treatment and
they provided written informed consent prior to study entry. The study protocol was
approved by institutional review boards at all participating sites and monitored by the Data
Safety Monitoring Board at NIMH.

STAR*D used broad inclusion and minimal exclusion criteria to ensure a representative
sample. The study enrolled male and female outpatients, age 18-75, with a DSM-IV
diagnosis of non-psychotic MDD and a baseline score >14 on the 17-item Hamilton Rating
Scale for Depression (HRSD17)[27], not currently treated with an antidepressant, for whom
the treating clinician had determined that outpatient antidepressant treatment was safe and
appropriate. Full exclusion criteria have been reported elsewhere [3]. These include a well-
documented history of nonresponse or intolerability in the current major depressive episode
to adequate doses[28] of one or more medications utilized in the first two protocol treatment
steps; lifetime diagnosis of MDD with psychotic features, schizophrenia, schizoaffective
disorder, or bipolar disorder; a current primary diagnosis of eating disorder or obsessive-
compulsive disorder; presence of severe, unstable concurrent psychiatric conditions likely to
require hospitalization within six months (e.g., severe alcohol dependence with recent
detoxification admissions); presence of concurrent medical or psychiatric conditions or
concomitant medications that contraindicated a protocol treatment; and pregnancy or intent
to conceive within the nine months subsequent to study entry. Individuals with suicidal
thoughts or intent at study entry were not specifically excluded, provided outpatient
treatment was determined to be safe and appropriate by study clinicians.

Information collected at the initial visit included clinical and demographic data, prior course
of illness, current and past substance abuse, prior suicide attempts, family history of MDD
or bipolar disorder, current general medical illnesses, and prior history of treatment (both
medication and psychotherapy) in the current major depressive episode. Participants
completed a modified version of the Psychiatric Diagnosis Screening Questionnaire (PDSQ)
[29,30] for assessment of types and degree of concurrent psychiatric symptoms.

The Clinical Research Coordinator (CRC) at the study site completed the HRSD17 at
baseline, reviewed inclusion/exclusion criteria, and completed the 16-item Quick Inventory
of Depressive Symptomatology (QIDS-C1¢)[26], which is a clinician-rated scale that
assesses nine diagnostic symptom domains of MDD. Current general medical conditions
(GMCs) were assessed using the 14-item Cumulative Illness Rating Scale (CIRS)[31,32]
using a scoring manual to evaluate the severity/morbidity of GMCs relevant to different
organ systems.

The Research Outcomes Assessors (ROAs) conducted a telephone interview with study
participants within 72 hours of the baseline visit to complete the baseline HRSD17 and the
IDS-C3q[25,26]. Other research outcomes were collected by IVR within 72 hours of the
initial visit, including quality of life as measured by the Quality of Life Enjoyment and
Satisfaction Questionnaire (Q-LES-Q) [33].

Statistical Analyses

Participants were grouped according to baseline score on item #6 of the IDS-Cz, which
captured irritability at the baseline visit. Groups included the *high’ (irritability 50% of the
time or greater; item #6 >1) and the ‘low’ (item #6 <1) irritability groups. A baseline
Hamilton Rating Scale for Depression (HAM-D) Anxiety/ Somatization factor score of >7
was considered indicative of anxious depression, as in prior reports[20], and atypical
depression was similarly defined according to IDS-C30 items[34]. Descriptive statistics
were used to characterize the population. Bivariate logistic regression models were used to
assess associations between the independent variable of interest (e.g., race, sex, episode
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duration) and the presence of irritability. Logistic regression models were also used to assess
the association of the independent variables of interest and the presence of irritability
independent of the effect of total depression severity, as measured by the IDS-Csq (not
including the item used to determine irritability). Statistical significance was defined as a
two-sided p-value of less than 0.05.

A total of 4,041 participants were enrolled in STAR*D; 1,500 were considered in the initial
report[3] and 2,541 in this report. Of these 2,541 participants, 2,307 had the necessary data
available to assess irritability. Of the 2,307 participants in this cohort, 63% were female;
76% were Caucasian, 17% were African-American, and 7% were of other ethnicity; 56%
were employed, 38% were unemployed, and 6% were retired; 41% were married, 25% were
divorced, 31% never married, and the remaining 3% widowed. Mean age at study entry was
40.5+£13.35. Mean age at first episode was 25.7+14.63, and mean duration of current episode
was 24.0+50.15 months.

This cohort was generally similar to those reported earlier [3,35], except that the current
cohort had more participants recruited from primary care settings (44% vs. 35%, p<0.001)
and fewer with private insurance (49% vs. 57%, p<0.001).

Of the 2,307 individuals who completed the IDS-C3q, 1,067 (46%) reported the presence of
significant irritability on at least 50% of days in the prior week. Comparisons of subjects
with or without significant irritability are displayed in Table 1. Irritability was more
common among women, individuals with younger age at study entry, those with fewer years
of education, those who were unemployed, and those who were married. Irritability was also
associated with significantly greater depression severity at study entry.

To determine whether irritability could be distinguished from anxious depression, we
examined the association between individual anxiety symptoms and irritability. The
presence of symptoms of anxious mood (crude OR: 2.35), psychomotor agitation (crude OR:
1.87), sympathetic arousal (crude OR: 1.55), and panic/phobic symptoms (crude OR: 2.07)
were all significantly associated (p<.0001) with irritability. After adjusting for differences in
sex, age, and baseline depression severity, none of these odds ratios differed significantly
from 1. Irritability in the absence of anxiety symptoms was uncommon: among 1067
subjects reporting irritability, 112 (10.5%) denied having anxious mood, 314 (29.4%) denied
having psychomaotor agitation, 278 (26.1%) denied experiencing sympathetic arousal, and
184 (17.2%) denied any somatic complaints. Only 11/1067 (1%) denied having all three of
these symptoms.

Irritability was also significantly more common among certain anxiety disorder comorbid
conditions (Table 1), including generalized anxiety, obsessive-compulsive disorder, panic
disorder, post-traumatic stress disorder, and social phobia. After adjusting for differences in
age, sex, and depression severity, significant differences persisted for generalized anxiety
and obsessive-compulsive disorder. Significantly more anxious depressed participants met
criteria for irritable depression than did non-anxious depressed participants.

We next examined previously suggested clinical correlates of irritability. Current suicidality
was associated with irritability (Table 1), though this was attributable to underlying
differences in age, sex, and severity. Likewise, among those with a history of lifetime
suicide attempts, irritability was more common, and again this difference did not persist
after adjustment for age, sex, and severity. Poorer quality of life, as measured by lower score
on the Q-LES-Q, was also associated with increased likelihood of irritability.
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Finally, we examined those clinical features suggested to be associated with bipolar disorder
or bipolar spectrum illness, including family history of bipolarity, early onset of illness,
greater episode recurrence, and atypical depression, as well as lifetime suicide attempts.
After adjustment for differences in age, sex, and baseline depression severity, none of these
features differed significantly between groups (Table 2). In a post-hoc analysis limited to
subjects without any axis | comorbidity (n=862), including 323 subjects (37.5%) with
irritability, no significant association with any of these putative bipolar spectrum features
features was identified (p>0.25 for all comparisons).

DISCUSSION

Our results confirm the substantial prevalence of irritability among outpatients with MDD,
as previous work by our group and others had suggested [3,6,36,37]. In this cohort, female
sex, younger age at study entry, total depression severity as well as symptoms of anxiety
were strongly associated with irritability, which is also consistent with previous work][3],
though the overlap is far from complete.

To be clinically meaningful, an illness feature or subtype should influence the clinician’s
understanding of the illness and its likely course. In the case of irritability, its presence
appears to be a marker for a more severe form of depression in several respects. Participants
who reported irritability described a significantly poorer quality of life and were more likely
to report prior suicide attempts and suicidal ideation at study entry, both attributable to
greater overall severity. In two cohorts, each of more than 1,500 subjects drawn from a
study specifically designed to be representative of clinical populations, we thus find that
irritability indicates greater potential morbidity[3]. Assessment of irritability therefore
merits consideration in clinical management of depression: irritable patients might be
candidates for more aggressive intervention or closer follow-up. Of course, the predictive
validity of irritability in other depressed populations, such as those who require
hospitalization or exhibit psychotic symptoms, or those with bipolar disorder, remains to be
determined.

On the other hand, the presence of irritability during major depressive episodes does not
appear to identify a distinct depressive subtype — that is, it does not uniquely capture
features of the disorder in the manner suggested for atypical depression, for example.[38] In
particular, presence of irritability is associated with greater prevalence of anxiety disorders,
and greater depression severity, which may mediate the observed associations with
suicidality.

We were unable to confirm a prior finding of an association between irritability and vascular
disease [3]. A substantial literature describes anger or its manifestations as risk factors for
cardiovascular disease [39-45]. Our failure to replicate the previous finding of an
association may be a reflection of the relatively limited cardiovascular morbidity of our
cohort as a whole, or the lack of sensitivity of our measures of vascular disease and
irritability.

The notion of bipolar spectrum illness — i.e., that some patients who do not meet full
diagnostic criteria for bipolar disorder may nonetheless exhibit characteristics of bipolarity —
has received increased attention recently [16,22,37,46]. However, we were unable to
confirm a recent report [37] that irritability was associated with other bipolar spectrum
features. This may be attributable to the fact that the previous report did not consider other
possible confounders (age, sex, severity), or other differences between the two cohorts (e.g.,
a single large outpatient practice vs. a multicenter study using both primary and specialty
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care sites). Our finding underscores the limited value of any single clinical feature in
labeling a depressive episode as ‘bipolar’.[23]

The reliance upon a single 4-point rating scale item for irritability represents a primary
limitation of this analysis. Notably, that item distinguishes frequency, but not severity, of
irritability; no assessment of the related symptom of impulsivity was included. The inclusion
of broader anger measures in future treatment studies would be extremely helpful in
characterizing which particular aspects of anger and irritability confer risk for a poorer
outcome. The study also lacked a standardized assessment of personality disorders, some of
which may be associated with mood lability, anger outbursts, and poorer outcomes. On the
other hand, personality disorder diagnoses may not remain stable from acute depressive
episodes to remission [47]. Finally, while participants were excluded if they met DSM-IV
criteria for bipolar disorder using a clinical evaluation and symptom checklist, the sensitivity
of these measures for bipolar Il disorder may be limited [48].

Despite these limitations, our results highlight the relatively high prevalence of irritability
among outpatients with MDD. While irritable MDD per se may not be a distinct subtype, it
is also not simply a proxy for more severe or more anxious depression. At the same time,
our results confirm the clinical implications of irritability during depressive episodes, again
demonstrating an association with poorer quality of life and suicidality. These findings
suggest that future studies should place a greater emphasis on the assessment and treatment
of irritability as a feature of major depressive episodes.

Significant outcomes
e lrritability is associated with greater depression severity and anxiety
e poorer quality of life
e greater likelihood of prior suicide attempts, and current suicidality.
Limitations

e Findings are based on a single-item ordinal measure of frequency of irritability.

Acknowledgments

The Sequenced Treatment Alternatives to Relieve Depression (STAR*D) study is supported by federal funds from
NIMH under contract NO1 MH-90003 to the University of Texas — Southwestern Medical Center at Dallas (A.J.
Rush, principal investigator). Dr. Perlis is supported by NIMH K23MH67060, a Bowman Family Foundation
award, and a NARSAD Young Investigator/Sidney R. Baer, Jr. Foundation award.

The content of this publication does not necessarily reflect the views or policies of the Department of Health and
Human Services, nor does mention of trade names, commercial products, or organizations imply endorsement by
the U.S. Government. We would like to thank all the STAR*D investigators for all the help in making this large
and complex multicenter study possible and for generating the data for this report, and acknowledge the editorial
support of Jon Kilner, MS, MA, and the secretarial support of Fast Word Information Processing Inc. (Dallas,
Texas).

Declaration of Interests

Roy Perlis, MD

Research Support: Eli Lilly & Company, Elan/Eisai

Advisory/Consulting: AstraZeneca, Bristol-Myers Squibb, Eli Lilly & Company, Pfizer Inc

Speaking Fees or Honoraria: AstraZeneca, Bristol-Myers Squibb Company, Eli Lilly & Company,

GlaxoSmithkline, Pfizer Inc

Acta Psychiatr Scand. Author manuscript; available in PMC 2012 March 25.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Perlis et al.

Page 7

Equity Holdings and Patents: Concordant Rater Systems, LLC
Royalty/patent, other income: none
Maurizio Fava, MD

Research Support: Abbott Laboratories, Alkermes, Aspect Medical Systems, Astra-Zeneca, Bristol-Myers Squibb
Company, Cephalon, Eli Lilly & Company, Forest Pharmaceuticals Inc., GlaxoSmithkline, J & J Pharmaceuticals,
Lichtwer Pharma GmbH, Lorex Pharmaceuticals, Novartis, Organon Inc., PamLab, LLC, Pfizer Inc, Pharmavite,
Roche, Sanofi/Synthelabo, Solvay Pharmaceuticals, Inc., Wyeth-Ayerst Laboratories

Advisory/Consulting: Aspect Medical Systems, Astra-Zeneca, Bayer AG, Biovail Pharmaceuticals, Inc.,
BrainCells, Inc. Bristol-Myers Squibb Company, Cephalon, Compellis, Cypress Pharmaceuticals, Dov
Pharmaceuticals, Eli Lilly & Company, EPIX Pharmaceuticals, Fabre-Kramer Pharmaceuticals, Inc., Forest
Pharmaceuticals Inc., GlaxoSmithkline, Grunenthal GmBH, Janssen Pharmaceutica, Jazz Pharmaceuticals, J & J
Pharmaceuticals, Knoll Pharmaceutical Company, Lundbeck, MedAvante, Inc., Neuronetics, Novartis, Nutrition
21, Organon Inc., PamLab, LLC, Pfizer Inc, PharmaStar, Pharmavite, Roche, Sanofi/Synthelabo, Sepracor, Solvay
Pharmaceuticals, Inc., Somaxon, Somerset Pharmaceuticals, Wyeth-Ayerst Laboratories

Speaking: Astra-Zeneca, Boehringer-Ingelheim, Bristol-Myers Squibb Company, Cephalon, Eli Lilly & Company,
Forest Pharmaceuticals Inc., GlaxoSmithkline, Novartis, Organon Inc., Pfizer Inc, PharmaStar, Wyeth-Ayerst
Laboratories

Equity Holdings: Compellis, MedAvante

Royalty/patent, other income: none

Madhukar Trivedi, MD

Research Support: Bristol-Myers Squibb Company; Cephalon, Inc.; Corcept Therapeutics, Inc.; Cyberonics, Inc.;
Eli Lilly & Company; Forest Pharmaceuticals; GlaxoSmithKline; Janssen Pharmaceutica; Merck; National Institute
of Mental Health; National Alliance for Research in Schizophrenia and Depression; Novartis; Pfizer Inc.; Predix
Pharmaceuticals; Wyeth-Ayerst Laboratories

Advisory/Consulting: Abbott Laboratories, Inc.; Akzo (Organon Pharmaceuticals Inc.); Bayer; Bristol-Myers
Squibb Company; Cyberonics, Inc.; Forest Pharmaceuticals; GlaxoSmithKline; Janssen Pharmaceutica Products,
LP; Johnson & Johnson PRD; Eli Lilly & Company; Meade Johnson; Parke-Davis Pharmaceuticals, Inc.; Pfizer,
Inc.; Pharmacia & Upjohn; Sepracor; Solvay Pharmaceuticals, Inc.; Wyeth-Ayerst Laboratories

Speaking: Akzo (Organon Pharmaceuticals Inc.); Bristol-Myers Squibb Company; Cyberonics, Inc.; Forest
Pharmaceuticals; Janssen Pharmaceutica Products, LP; Eli Lilly & Company; Pharmacia & Upjohn; Solvay
Pharmaceuticals, Inc.; Wyeth-Ayerst Laboratories

Equity Holdings: None (exclude mutual funds/blinded trusts)

Royalty/patent, other income: None

A. John Rush, MD

Speaker’s Bureau: Cyberonics, Inc.; Forest Pharmaceuticals, Inc.; GlaxoSmithKline.

Advisory Boards/Consultant: Advanced Neurmodulation Systems, Inc.; Best Practice Project Management, Inc.;
Bristol-Myers Squibb Company; Cyberonics, Inc.; Eli Lilly & Company; Forest Pharmaceuticals, Inc.; Gerson
Lehman Group; GlaxoSmithKline; Healthcare Technology Systems; Jazz Pharmaceuticals; Merck & Company;
Neuronetics; Ono Pharmaceuticals; Organon Pharmaceuticals, Inc.; Personality Disorder Research Corp.; Urban

Institute; Wyeth-Ayerst Laboratories, Inc.

Research Support: Robert Wood Johnson Foundation, National Institute of Mental Health, Stanley Medical
Research Institute.

Royalties: Guilford Publications, Healthcare Technology Systems.

Stock: Pfizer, Inc.

Acta Psychiatr Scand. Author manuscript; available in PMC 2012 March 25.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Perlis et al.

References
1.

10

11

12.

13

14.

15.

16.

17.

18.

19.

20.

Page 8

Overall J, Hollister C, Johnson J, Pennington J. Nosology of depression and differential response to
drugs. JAMA. 1967; 195:946-948. [PubMed: 5951969]

. First, MB.; Spitzer, R.; Gibbon, M. Structured Clinical Interview for DSM-1V Axis | Disorders.

New York: Biometrics Research Department, New York State Psychiatric Institute; 1996.

. Perlis RH, Fraguas R, Fava M, Trivedi MH, Luther JF, Wisniewski SR, et al. Prevalence and

clinical correlates of irritability in major depressive disorder: a preliminary report from the
Sequenced Treatment Alternatives to Relieve Depression study. J Clin Psychiatry. 2005 Feb; 66(2):
159-166. quiz 47, 273-4. [PubMed: 15705000]

. Fava M, Anderson K, Rosenbaum JF. “Anger attacks”: possible variants of panic and major

depressive disorders. Am J Psychiatry. 1990 Jul; 147(7):867-870. [PubMed: 2356872]

. Fava M, Rosenbaum JF. Anger attacks in patients with depression. J Clin Psychiatry. 1999; 60

Suppl 15:21-24. [PubMed: 10418810]

. Posternak MA, Zimmerman M. Anger and aggression in psychiatric outpatients. J Clin Psychiatry.

2002 Aug; 63(8):665-672. [PubMed: 12197446]

. losifescu DV, Renshaw PF, Dougherty DD, Lyoo IK, Lee HK, Fraguas R, et al. Major depressive

disorder with anger attacks and subcortical MRI white matter hyperintensities. J Nerv Ment Dis.
2007 Feb; 195(2):175-178. [PubMed: 17299307]

. Wattanakit K, Williams JE, Schreiner PJ, Hirsch AT, Folsom AR. Association of anger proneness,

depression and low social support with peripheral arterial disease: the Atherosclerosis Risk in
Communities Study. Vascular medicine (London, England). 2005 Aug; 10(3):199-206.

. Crook T, Raskin A, Davis D. Factors associated with attempted suicide among hospitalized

depressed patients. Psychol Med. 1975 Nov; 5(4):381-388. [PubMed: 1197540]

. Seidlitz L, Conwell Y, Duberstein P, Cox C, Denning D. Emotion traits in older suicide attempters
and non-attempters. J Affect Disord. 2001 Oct; 66(2—3):123-131. [PubMed: 11578664]

. Burch EA Jr. Suicide attempt histories in alcohol-dependent men: differences in psychological
profiles. Int J Addict. 1994 Sep; 29(11):1477-1486. [PubMed: 7829281]

Pendse B, Westrin A, Engstrom G. Temperament traits in seasonal affective disorder, suicide
attempters with non-seasonal major depression and healthy controls. J Affect Disord. 1999 Jul;
54(1-2):55-65. [PubMed: 10403147]

. Romanov K, Hatakka M, Keskinen E, Laaksonen H, Kaprio J, Rose RJ, et al. Self-reported
hostility and suicidal acts, accidents, and accidental deaths: a prospective study of 21,443 adults
aged 25 to 59. Psychosom Med. 1994 Jul-Aug; 56(4):328-336. [PubMed: 7972615]

Horesh N, Rolnick T, lancu I, Dannon P, Lepkifker E, Apter A, et al. Anger, impulsivity and
suicide risk. Psychother Psychosom. 1997; 66(2):92-96. [PubMed: 9097337]

Benazzi F. Anger in bipolar depression. J Clin Psychiatry. 2003 Apr; 64(4):480-481. author reply
1. [PubMed: 12716253]

Benazzi F, Akiskal H. Irritable-hostile depression: further validation as a bipolar depressive mixed
state. J Affect Disord. 2005 Feb; 84(2-3):197-207. [PubMed: 15708417]

Perlis RH, Smoller JW, Fava M, Rosenbaum JF, Nierenberg AA, Sachs GS. The prevalence and
clinical correlates of anger attacks during depressive episodes in bipolar disorder. J Affect Disord.
2004 Apr; 79(1-3):291-295. [PubMed: 15023510]

Deckersbach T, Perlis RH, Frankle WG, Gray SM, Grandin L, Dougherty DD, et al. Presence of
irritability during depressive episodes in bipolar disorder. CNS Spectr. 2004 Mar; 9(3):227-231.
[PubMed: 14999163]

Rush AJ, Fava M, Wisniewski SR, Lavori PW, Trivedi MH, Sackeim HA, et al. Sequenced
treatment alternatives to relieve depression (STAR*D): rationale and design. Controlled clinical
trials. 2004 Feb; 25(1):119-142. [PubMed: 15061154]

Fava M, Alpert JE, Carmin CN, Wisniewski SR, Trivedi MH, Biggs MM, et al. Clinical correlates
and symptom patterns of anxious depression among patients with major depressive disorder in
STAR*D. Psychol Med. 2004 Oct; 34(7):1299-1308. [PubMed: 15697056]

Acta Psychiatr Scand. Author manuscript; available in PMC 2012 March 25.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Perlis et al.

21

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Page 9

. Akiskal HS, Maser JD, Zeller PJ, Endicott J, Coryell W, Keller M, et al. Switching from ‘unipolar’

to bipolar Il. An 11-year prospective study of clinical and temperamental predictors in 559
patients. Arch Gen Psychiatry. 1995 Feb; 52(2):114-123. [PubMed: 7848047]

Akiskal HS, Pinto O. The evolving bipolar spectrum. Prototypes I, 11, Ill, and IV. Psychiatr Clin
North Am. 1999 Sep; 22(3):517-534. vii. [PubMed: 10550853]

Perlis RH, Brown E, Baker RW, Nierenberg AA. Clinical features of bipolar depression versus
major depressive disorder in large multicenter trials. Am J Psychiatry. 2006 Feb; 163(2):225-231.
[PubMed: 16449475]

Fava M, Rush AJ, Trivedi MH, Nierenberg AA, Thase ME, Sackeim HA, et al. Background and
rationale for the sequenced treatment alternatives to relieve depression (STAR*D) study. Psychiatr
Clin North Am. 2003 Jun; 26(2):457-494. x. [PubMed: 12778843]

Rush AJ, Gullion CM, Basco MR, Jarrett RB, Trivedi MH. The Inventory of Depressive
Symptomatology (IDS): psychometric properties. Psychol Med. 1996 May; 26(3):477-486.
[PubMed: 8733206]

Rush AJ, Trivedi MH, Ibrahim HM, Carmody TJ, Arnow B, Klein DN, et al. The 16-Item Quick
Inventory of Depressive Symptomatology (QIDS), clinician rating (QIDS-C), and self-report
(QIDS-SR): a psychometric evaluation in patients with chronic major depression. Biol Psychiatry.
2003 Sep 01; 54(5):573-583. [PubMed: 12946886]

Hamilton M. A rating scale for depression. J Neurol Neurosurg Psychiatry. 1960; 23:56—62.
[PubMed: 14399272]

Fava M. Diagnosis and definition of treatment-resistant depression. Biol Psychiatry. 2003 Apr 15;
53(8):649-659. [PubMed: 12706951]

Zimmerman M, Mattia JI. The reliability and validity of a screening Questionnaire for 13 DSM-IV
Axis | disorders (the Psychiatric Diagnostic Screening Questionnaire) in psychiatric outpatients. J
Clin Psychiatry. 1999 Oct; 60(10):677-683. [PubMed: 10549684]

Rush AJ, Zimmerman M, Wisniewski SR, Fava M, Hollon SD, Warden D, et al. Comorbid
psychiatric disorders in depressed outpatients: demographic and clinical features. J Affect Disord.
2005 Jul; 87(1):43-55. [PubMed: 15894381]

Linn BS, Linn MW, Gurel L. Cumulative illness rating scale. J Am Geriatr Soc. 1968 May; 16(5):
622-626. [PubMed: 5646906]

Miller MD, Paradis CF, Houck PR, Mazumdar S, Stack JA, Rifai AH, et al. Rating chronic
medical illness burden in geropsychiatric practice and research: application of the Cumulative
Iliness Rating Scale. Psychiatry Res. 1992 Mar; 41(3):237-248. [PubMed: 1594710]

Endicott J, Nee J, Harrison W, Blumenthal R. Quality of Life Enjoyment and Satisfaction
Questionnaire: a new measure. Psychopharmacol Bull. 1993; 29(2):321-326. [PubMed: 8290681]
Novick JS, Stewart JW, Wisniewski SR, Cook IA, Manev R, Nierenberg AA, et al. Clinical and
demographic features of atypical depression in outpatients with major depressive disorder:
preliminary findings from STAR*D. J Clin Psychiatry. 2005 Aug; 66(8):1002-1011. [PubMed:
16086615]

Fava M, Alpert JE, Carmin CN, Wisniewski SR, Trivedi MH, Biggs MM, et al. Clinical correlates
and symptom patterns of anxious depression among patients with major depressive disorder in
STAR*D. Psychol Med. 2004 in press.

Fava M, Uebelacker LA, Alpert JE, Nierenberg AA, Pava JA, Rosenbaum JF. Major depressive
subtypes and treatment response. Biol Psychiatry. 1997 Oct 1; 42(7):568-576. [PubMed: 9376453]

Benazzi F. Possible Bipolar Nature of Irritability in Major Depressive Disorder. J Clin Psychiatry.
2005 Aug.66(8):1072. [PubMed: 16086626]

Fava M, Rush AJ, Alpert JE, Carmin CN, Balasubramani GK, Wisniewski SR, et al. What clinical
and symptom features and comorbid disorders characterize outpatients with anxious major
depressive disorder: a replication and extension. Can J Psychiatry. 2006 Nov; 51(13):823-835.
[PubMed: 17195602]

Chang PP, Ford DE, Meoni LA, Wang NY, Klag MJ. Anger in young men and subsequent
premature cardiovascular disease: the precursors study. Arch Intern Med. 2002 Apr 22; 162(8):
901-906. [PubMed: 11966341]

Acta Psychiatr Scand. Author manuscript; available in PMC 2012 March 25.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Perlis et al.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Page 10

Eaker ED, Sullivan LM, Kelly-Hayes M, D'Agostino RB Sr, Benjamin EJ. Anger and Hostility
Predict the Development of Atrial Fibrillation in Men in the Framingham Offspring Study.
Circulation. 2004 Mar 01.

Williams JE, Nieto FJ, Sanford CP, Tyroler HA. Effects of an angry temperament on coronary
heart disease risk: The Atherosclerosis Risk in Communities Study. Am J Epidemiol. 2001 Aug
01; 154(3):230-235. [PubMed: 11479187]

Eng PM, Fitzmaurice G, Kubzansky LD, Rimm EB, Kawachi I. Anger expression and risk of
stroke and coronary heart disease among male health professionals. Psychosom Med. 2003 Jan—
Feb; 65(1):100-110. [PubMed: 12554821]

Denollet J, Brutsaert DL. Personality, disease severity, and the risk of long-term cardiac events in
patients with a decreased ejection fraction after myocardial infarction. Circulation. 1998 Jan 20;
97(2):167-173. [PubMed: 9445169]

Prescott E, Holst C, Gronbaek M, Schnohr P, Jensen G, Barefoot J. Vital exhaustion as a risk
factor for ischaemic heart disease and all-cause mortality in a community sample. A prospective
study of 4084 men and 5479 women in the Copenhagen City Heart Study. Int J Epidemiol. 2003
Dec; 32(6):990-997. [PubMed: 14681262]

Yan LL, Liu K, Matthews KA, Daviglus ML, Ferguson TF, Kiefe Cl. Psychosocial factors and risk
of hypertension: the Coronary Artery Risk Development in Young Adults (CARDIA) study. Jama.
2003 Oct 22; 290(16):2138-2148. [PubMed: 14570949]

Benazzi F. Major depressive disorder with anger: a bipolar spectrum disorder? Psychother
Psychosom. 2003 Nov-Dec; 72(6):300-306. [PubMed: 14526132]

Fava M, Farabaugh AH, Sickinger AH, Wright E, Alpert JE, Sonawalla S, et al. Personality
disorders and depression. Psychol Med. 2002 Aug; 32(6):1049-1057. [PubMed: 12214786]
Akiskal HS, Benazzi F. Optimizing the Detection of Bipolar Il Disorder in Outpatient Private
Practice: Toward a Systematization of Clinical Diagnostic Wisdom. J Clin Psychiatry. 2005 Jul;
66(7):914-921. [PubMed: 16013908]

Acta Psychiatr Scand. Author manuscript; available in PMC 2012 March 25.



Page 11

Perlis et al.

G0 G0'T 100 er'T (z'9v) ceT (8€9) vST (921) 982 elwing
50 60'T 190 10T (#29) ort (92v) 17T (8'11) L9z asnge Joyod|v
0€'0 LTT 1000"> 602 (6'L¢) 00T (1T29) 1)) (9'11) v92 elgoydeloby
9SBasIp JBJNISBA 10 SI9PJO0SIP | SIXe JUs1Induo)
1000"> LST 1000"> ST'e (98¢) SO (¥'19) 142 (5'sp) 6v0T uolssaldap snoIxuy
650 G6'0 1000"> 89'T (0Ly) 915 (0€9) 185 (9v) L60T juasald uonespl [eproIng
800 660 000> 160 6'VTF0'SY 0'GTFL'LE 7'SIF9'TY 0s310
v1000"> 80'T T000"> 80'T 7' 0T¥¢'0€ Z0TF7'8E TTIFOVE (Anngenn ssa)) 0€0-sAl
20000 90T 1000"> eTT 1'979'LT 0'9F1°2C §'9FL 6T LT-aSdH
500 80T 220 70T 9EVFETT TSSFT9T €'6vF0'7C (sypuow) uoneing
aposida 1ualind Jo sauanyesq

290 150 (T29) 6v (62¢) A (ce) €L PAMOPIM

8.0 a8'0 (2'v9) A% (e'sp) 852 (8'72) 0.5 paesedas/pasionlq

0.0 €80 (#'59) €6¢ (9'vv) 9T (8'0¢) 60 paLLiew JansN

- - (8°09) €8y (z6v) 89y (e'Tp) 156 Bunigqeyos/paritein
9000 00 SNJess [eltein

GTT 89°0 (z'v9) 6. (8'¢) 44 (e9) eetT painay

€6°0 0zT (509) 144 (s'6¥) ey (e8¢) 288 pakojdwaun

- - (6'v9) €TL (T'sp) G8S (¥'99) 8621 pafojdw3
S50 T00 snyes JuswAojdwy
100 160 000> €60 eEFLET TEF0ET TEFET (s14) uoireonp3
vIO0 6.0 1000"> 99°0 (T'09) 0zs (6'6¢€) 173 (52¢€) 598 9ew :xas
v1000"> 86'0 7000"> 86'0 LETF8TY L'2T¥6'8E €ETFS0r (s1A) aunjaseq je aby
saanyesy o1ydeafowsp-0190S

d 40 d do % (ovet=N) % (290T=N) %  (L0€2=N)
paisnipy paisnipeun uoissaadap uoissaadap syuaned
3|ge}JIIUON 3|qeNM| 1\%

Acta Psychiatr Scand. Author manuscript; available in PMC 2012 March 25.

*Anua Apnms 1e AljigelLil INoYIM 10 Ylim saposids aalssaldap Jolew yim sjenpiAlpul Jo sainjes) [edluljd
TalqeL
NIH-PA Author Manuscript

NIH-PA Author Manuscript NIH-PA Author Manuscript



Page 12

Perlis et al.

T¢0
T€0
LT'0
9v'0
¢80
T000™>
9.0
L0000
0.0

9T'T
or'T
ST'T
0T'T
€0°T
16T
0T
67T
10T
»d0
pasnipy

960
000
1000>
1000>
1000>
1000>
c00
1000>
[440]

00T
14
L1
€81
10°C
69°C
197
¥5'¢
1
40
paisnlpeun

(8€9)
(22¢)
(T'vv)
(9Tv)
(88¢)
(zee)
(21v)
(8'g¢)
('6v)
%

¢0€
9T

¥6¢
qoT
L0T
S0T
or
69T
98

(ove1=N)
uolssaadap

3|qELIUON

(cor)
(€29)
(6'59)
(7°89)
(z'19)
(8'99)
(€'89)
(z'v9)
(9:09)
%

65¢

€€

¢LE

(444

697

T1e

99

€0€

88
(2901=N)
uoissaidap

a|qenia|

(ev2)
(¢2)
(¥'62)
(5217)
(zzm)
(6€T)
(@)
(8'02)
(22
%

T9S
67
999
L6€
9/¢
9T€
96
(744
VLT
(20€2=N)
sjuaied

1\4

(SYI1D) aseasip JejnaseA
13pJoSIp WI0j01ewos

eiqoyd Je100s

as.id

JapJosiq dlued

Japiosig anIsindwo)-aAISsasqO
siselipuoyd0dAH

AiaIxue pazijelausn

asnqe Bniq

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Acta Psychiatr Scand. Author manuscript; available in PMC 2012 March 25.



Page 13

Perlis et al.

"S|1e1ap J0j 1Xa) 89S "9[eds Buley sseu||] 8AIRINWND ‘SHID "direuuonsand

uonoeysires pue 8417 40 Aujend ‘05310 (waN-0g) parey uerotuld ‘ABojorewoldwAs aaissaidaq Jo A1ojusaul ‘0£D-Sal ‘(wal LT) uoissaidaq 404 8[eds Bulyey uoyiweH ‘L T-ASYHH :SUONBIARIGOY

Alanss uoissaidap ‘xas ‘abe Buowe Woly SISpUNoJu0d [enusiod OM) JaY10 8} Ul S30USIBIIP Buljaseq Joy wusunsnipe Jaye
v

Aiianas uoissaidap pue ‘xas ‘afie Ul saouaiayyIp auljaseq Joy Juswisnipe ssye
x

€20 980 100 eeT (0'8v) 6.T (029) v6T (zom) €Le awey| dwane apraIng
€€'0 880 1000"> 29T (8'ev) GoT (2'99) A (e'91) LI sainyeay [edldAy
v0'T ITT (z09) Lz (8'6%) Gee (512) sy +0T
¥8'0 ¥6'0 (2'59) 144 (€'vv) 9.1 (6'81) L6 6—
2L 280 (z'69) €81 (s'ov) 9T (2v1) 60€ €
660 60'T (Tz9) G6T (6'LY) 6.1 (821) vL€ 14
(z'va) 80¢ (8'sp) 092 (022) 895 T
¥T°0 ¥T°0 (saposida J0 Jaquinu) a2uUa1Inday
080 86'0 600 9T'T (¥'19) oy (9°8v) T2y (0°8e) 198 8T>8posIda is1y Je by
(T59) 6LL (6'vv) 9€9 (029) GTYT 8T=<dp0s1da Is11} e 3By
¥8'0 90'T (T€9) ¥0T (6'97) 26 (98) 96T Jejodig
960 €01 (2€9) 265 (c'9v) 1S (rey) €011 tejodiun
(7'vS) €S (9'sv) Ly (0ev) 186 3UON
850 160 J3pJosIp poow ‘A10isiy AjiweH
S6°0 660 620 60T (829) 955 (¢1v) 867 (Tov)  vSOT asnge aouelsgns ‘Aloxsty Ajiued
d »d0 d do % (ov21=N) %  (1901=N) %  (L0€2=N)
paisnipy paisnipeun uoissaidap uoissaadap syuaned
3|qe}IIUON 31geNI| v

Anua Apns 1e A1jIgeILIL INOYNM JO YUIA S[enpIAIpul Buowe saineay winidads Jejodiq aaneingd
¢ 9lgqel

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Acta Psychiatr Scand. Author manuscript; available in PMC 2012 March 25.



