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Abstract

Objectives—Bipolar disorder (BP) has been associated with increased aggressive behaviors.
However, all existing studies are cross-sectional and include forensic or inpatient populations and
many do not take into account the effects of comorbid conditions. The goal of this study was to
evaluate the longitudinal course of aggression among adult outpatients with BP compared with
non-BP patients and healthy controls.

Methods—Subjects with bipolar | disorder (BP-I)/bipolar 11 disorder (BP-I1) (n = 255), non-BP
psychopathology (n = 85), and healthy controls (n = 84) (average 38.9 years, 78.7% female, and
84.9% Caucasian) were evaluated at intake and after two- and four-years of follow-up. Aggression
was self-rated using the Aggression Questionnaire (AQ). Comparisons were adjusted for any
significant demographic and clinical differences and for multiple comparisons. For subjects with
BP, associations of AQ with subtype of BP, current versus past mood episodes, polarity and
severity of the current episode, psychosis, and current pharmacological treatment were evaluated.

Results—In comparison with subjects with non-BP psychiatric disorders and healthy controls,
subjects with BP showed persistently higher total and subscale AQ scores (raw and T-scores)
during the four-year follow-up. There were no effects of BP subtype, severity or polarity of the
current episode, psychosis, and current pharmacological treatments. Subjects in an acute mood
episode showed significantly higher AQ scores than euthymic subjects.
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Conclusions—BP, particularly during acute episodes, is associated with increased self-reported
verbal and physical aggression, anger, and hostility. These results provide further evidence for the
need of treatments to prevent mood recurrences and prompt treatment of acute mood episodes in
subjects with BP.
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Bipolar disorder (BP) is a severe psychiatric disorder associated with serious psychosocial
consequences and increased risk for suicidality, cardiovascular illnesses, substance abuse,
and legal problems (1-3). The World Health Organization ranked BP among the top 10 most
disabling disorders in the world (4).

BP has also been associated with increased risk for aggressive behaviors (5). However, all
current studies are cross-sectional and the results have been confounded by the presence of
other psychiatric conditions. Also, most of the studies have included forensic or inpatient
populations limiting the generalizability of their findings. For example, Barlow and
colleagues (6) found that inpatients with BP had significantly more aggressive behaviors
than inpatients with other Axis-I disorders. In contrast, Biancosino and colleagues (7)
reported that physical assault was equally prevalent in inpatients with BP, schizophrenia,
substance/alcohol abuse, and “organic’ disorders. Fazel and colleagues (8, 9) reported
significantly more violent behaviors in a large sample of adults with BP after discharge from
the hospital compared with their siblings with non-BP psychopathology and the general
population. However, these results were, in large part, accounted for by the presence of
comorbid substance abuse. In a previous cross-sectional study, we compared aggression in
adult outpatients with BP-1 and BP-11 with subjects with non-BP disorders and healthy
controls, using the self-report Aggression Questionnaire (AQ) (10). After adjusting for
confounding factors (e.g., demographic factors, treatment, and presence of non-BP
psychopathology), subjects with BP reported significantly higher levels of anger and
aggressive behaviors, especially during acute and psychotic episodes, compared to subjects
with non-BP psychopathology and healthy controls (10). These results suggested that
aggression, measured with the AQ, was specifically higher in adults with BP.

Since there are no longitudinal studies prospectively assessing aggressive behaviors of
adults with BP, we sought to extend our prior findings (10) by evaluating whether the
increased aggression found at intake in subjects with BP was stable over time. To do this,
subjects with BP, non-BP subjects, and healthy controls were followed at least one time over
a period of approximately four years. We hypothesized that after adjusting for confounding
factors, subjects with BP would continue to report higher levels of aggression compared to
the other two control groups.
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Subjects were recruited as part of the National Institute of Mental Health (NIMH) Pittsburgh
Bipolar Offspring Study (BIOS) (11). Details of the methods of this study are described
elsewhere (11). Briefly, adults with BP (n = 255) were recruited through advertisement
(53%), adult BP studies (31%), and outpatient clinics (16%). Subjects were required to
fulfill DSM-1V criteria for BP-I or BP-II (12) and were excluded if they were diagnosed
with schizophrenia, mental retardation, mood disorders secondary to substance abuse,
medical conditions that impeded the participation in the study, or lived more than 200 miles
away from Pittsburgh (PA, USA). Community control subjects (n = 169; 84 healthy and 85
with non-BP disorders) were recruited through the University of Pittsburgh Center for Social
and Urban Research at a ratio of one control adult to two subjects with BP. Control subjects
were group matched by age, sex, and neighborhood using the area code and the first three
digits of the telephone number of the subjects with BP. The exclusion criteria were the same
as for subjects with BP, with an additional exclusion criterion of BP and/or history of BP in
first-degree relatives.

Only subjects with at least one follow-up assessment were included in this study (BP = 227,
non-BP = 75, healthy controls = 81). No differences in clinical or demographic differences
were found between subjects with and without follow-up assessments.

After Institutional Review Board approval and informed consent were obtained, subjects
were assessed at intake and every other year for psychopathology, family history of
psychiatric disorders, and other variables such as psychosocial functioning, family
environment and exposure to negative life events. Only instruments relevant to this article
are included.

Axis-I disorders and severity of current mood episode were evaluated using the DSM-1V
Structured Clinical Interview (SCID) (13) as well as the attention-deficit hyperactivity
disorder (ADHD), disruptive behavior disorder (DBD), and separation anxiety disorder
sections from the Kiddie Schedule for Affective Disorders and Schizophrenia for School-
Age Children, Present and Lifetime Version (K-SADS-PL) (14). Overall functioning was
evaluated using the DSM-1V Global Assessment of Functioning (GAF) (12). Current
pharmacological treatments (mood stabilizers, antipsychotics, stimulants, and
antidepressants) were ascertained using the Adult Health Medical Screening Interview
developed for BIOS. Socioeconomic status (SES) was evaluated using the Four-factor
Hollingshead Scale (15). The Family History-Research Diagnostic Criteria method plus
ADHD and DBD items from the K-SADS-PL were used to ascertain the psychiatric history
of second-degree relatives and biological co-parents not seen for direct interview. All
assessments were completed by bachelors- or masters-level interviewers with at least two
years of experience and were carried out in the subjects’ homes. All assessments were
presented to a psychiatrist who was blind to the psychiatric status of the subjects. Inter-rater
reliability for the SCID and KSADS was acceptable (kappa = 0.8).
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Lifetime aggression was evaluated through the AQ (16). During the follow-up, subjects
were instructed to report only those changes noted since the last evaluation. The AQ is an
updated version of the classic Buss—Durkee Hostility Inventory (17), a widely known
instrument for assessing lifetime anger and aggression. The internal consistency estimate of
the AQ is 0.94 and the AQ has strong construct and discriminant validity (17). The AQ
includes 34 items scored on five subscales: Physical Aggression (PHY), Verbal Aggression
(VER), Anger (ANG), Hostility (HOS), and Indirect Aggression (IND). The PHY subscale
includes items focused on the use of physical force when expressing anger: ‘I may hit
someone if he or she provokes me.” The VER subscale is formed by items that make
reference to hostile speech: “‘When people annoy me, | may tell them what | think of them.’
The items of the ANG subscale describe aspects of anger related to arousal and sense of
control: ‘At times | feel like a bomb ready to explode.” The HOS subscale refers to attitudes
of social alienation and paranoia: ‘I wonder what people want when they are nice to me.’
Finally, the IND subscale measures the tendency to express anger in actions that avoid direct
confrontation: ‘When someone really irritates me, | might give him/her the silent treatment.’

Each of the items describes a characteristic related to aggression, and the individual rates the
description on a Likert scale from 1 (Not at all like me) to 5 (Completely like me) to form an
AQ Total score along with an Inconsistent Responding (INC) index score as a validity
indicator. The INC is based on several pairs of items for which responses tend to be similar
among individuals, for example: ‘If somebody hits me, | hit back,” and “If I have to resort to
violence to protect my rights, I will.” If the difference score between these pairs is bigger
than one point, then the INC score increases one point. The developers of the AQ suggest
questioning the accuracy of the individual's response when the INC is > 5.

Total and subscale AQ scores can be reported as raw or T-scores. The T-norms were
standardized in a sample of more than 2,000 individuals, aged 9-88 years, considered as
representative of the US population (18).

Between-group demographic and clinical comparisons were done using standard parametric
and non-parametric statistics as appropriate. Longitudinal total and subscale AQ scores
among BP, non-BP, and healthy control groups were compared using mixed models, both
with and without adjustment for significant covariates.

Within the BP group, the BP type (BP-1/BP-11), the presence of a current mood episode
(defined as within the month preceding the assessment), polarity of current episode (manic/
mixed, hypomanic, depressed, and not otherwise specified), the severity of current episode
(mild, moderate and severe), and current exposure to pharmacological treatments were
evaluated using mixed models.

Log transformation was performed to total and subscale raw AQ scores to achieve normal

distributions. T-scores were also evaluated; with very few exceptions, both analyses yielded
similar results. Therefore, for simplicity, only results using raw AQ scores are presented. All
pair-wise comparisons were conducted with Bonferroni corrections. All p-values were based
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on two-tailed tests with a = 0.05. All statistical analyses were conducted using SAS 9.2 or
SPSS 19.

As shown in Table 1, 227 subjects with BP, 75 subjects with non-BP psychopathology, and
81 healthy controls were included in the analyses. Subjects were followed an average of 3.9
years (median = 4.04 years, standard deviation = 1.04) and were assessed approximately at
two years (Time 2) (BP = 220, non-BP = 74, healthy controls = 80) and at four years (Time
3) (BP = 186, non-BP = 66, healthy controls = 79).

At intake (Time 1), subjects with BP and non-BP psychopathology were less likely to be
married than the healthy controls. Also, subjects with BP and non-BP had lower SES than
the healthy controls (for all above noted comparisons, p-values < 0.05). Subjects with BP
had significantly higher lifetime prevalence of ADHD, DBD, panic disorder, generalized
anxiety disorder, posttraumatic stress disorder, obsessive compulsive disorder, social phobia,
and eating disorder when compared to the non-BP group (all p-values < 0.05). There were
no differences in demographics and clinical characteristics between subjects with or without
follow-up assessments.

At Time 2, nine subjects (BP = 7, non-BP = 1, healthy controls = 1) and at Time 3, 12
subjects (BP =9, non BP = 2, healthy controls = 1) dropped from the study. In addition, 31
subjects had not been followed-up (BP = 25, non-BP = 6). There were no differences in
demographics and clinical characteristics between subjects included in this analysis and
those who dropped out or had not been interviewed.

AQ raw scores

As depicted in Table 2, after adjusting for between-group significant demographic and
clinical differences, there were significant time, group, and time x group interactions for the
three groups in total scores and every AQ subscale (all p-values < 0.05) with the exception
of the time x group interaction for the physical and the indirect subscales.

Pair-wise comparisons adjusting for between-group clinical and demographic differences
and multiple comparisons showed that subjects with BP had significantly higher overall total
and individual subscale AQ scores than subjects with non-BP psychopathology (all p-values
< 0.05). Also, BP subjects showed significantly higher total AQ scores and in each one of
the subscales than the healthy controls. There were no differences in the overall total AQ
and each of the subscales between the non-BP and healthy controls.

After adjusting for between-group demographic and clinical differences and multiple
comparisons, pair-wise comparisons of the time by group interactions showed a significant
decrease in the AQ total and anger in the subjects with BP when compared to non-BP
subjects. Subjects with BP also had lower PHY and VER scores when compared to healthy
controls (all p-values < 0.05, results available upon request). Also, non-BP subjects showed
a significant decrease in anger when compared to the healthy controls (p < 0.05).
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After excluding from the above-noted analyses subjects with an AQ ‘inconsistency index’ =
5 (BP = 127, non-BP = 24, healthy controls = 13), similar results were obtained. It is also
important to highlight that subjects who participated in this study had worse punctuation in
the AQ scores than those subjects who did not, although results were not statistically
significant (results available upon request).

Within the BP group, subjects experiencing a mood episode at intake and during the follow-
up (Time 1 = 149, Time 2 = 105, Time 3 = 77) showed significantly higher scores on the
total and all the subscales of the AQ, in comparison with subjects who were not in a current
mood episode (all p-values < 0.05). Adjusting for between-group demographic, clinical
differences, and current use of psychotropic medications (any medication, antipsychotics,
antidepressants, stimulants, and mood stabilizers) yielded similar results. In addition, there
were no effects of BP subtype (BP-I or BP-II), polarity of the episodes (e.g., hypomanic,
manic/mixed, depressed, not otherwise specified), severity (mild, moderate, severe),
presence of psychosis (delusions and/or hallucinations), and familial history of BP.

To evaluate whether the high AQ scores in the subjects with BP were accounted by the
recruitment of patients attending clinical settings, and as a consequence having more severe
disorders that those recruited by other means, an analyses comparing the intake AQ scores
between those subjects with BP who were recruited thorough advertisement versus clinics
was done. Subjects recruited through advertisement showed higher scores on the physical,
anger, and total AQ scores (all p-values < 0.02). There were no differences on the verbal,
hostility, and indirect subscales.

Overall functioning

After adjusting for between-group demographic and clinical differences at intake and during
the follow-up, there were significant group (F = 53.4, p < 0.001), and time x group (F = 9.1,
p < 0.001) differences in the overall functioning of all the subjects. Pair-wise comparisons
adjusting for multiple comparisons and confounding variables showed that subjects with BP
had lower functioning when compared to subjects with non-BP (p-values < 0.001) and the
healthy controls (p-value < 0.001). Finally, subjects with non-BP showed lower functioning
when compared to healthy controls (p-value < 0.05). For the overall sample, there was a
significant negative correlation between AQ total score and overall functioning (Pearson's
correlation coefficient = —-0.55, p < 0.001).

Discussion

To our knowledge, this is the first longitudinal study of adult BP in the literature that has
evaluated aggression in subjects with BP in comparison to subjects with non-BP
psychopathology and healthy controls. After adjusting for between-group demographic and
clinical differences, during the four-year follow-up, subjects with BP showed persistently
higher scores in the total and on each of the AQ subscales than the other two groups (Fig. 1).
As expected, subjects with non-BP psychopathology also showed higher AQ scores than the
healthy controls. In contrast to the subjects with BP, subjects with non-BP psychopathology
did not show any difference in AQ total or any subscale when compared to healthy controls
after adjusting for confounding clinical factors. Within the BP group, the total and subscale
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AQ scores were significantly higher during an acute mood episode. The severity, polarity or
the presence of psychosis, or current pharmacological treatments did not affect the AQ
scores. The higher AQ scores in the subjects with BP was not due to the recruitment from
clinical settings, since subjects recruited through advertisement showed higher AQ scores.
Finally, for all groups there was a significant correlation between the aggression scores and
overall functioning. After adjusting for confounding factors, subjects with BP had
significantly lower functioning when compared to subjects with non-BP psychopathology
and healthy controls. Also, subjects with non-BP showed lower overall functioning than
healthy controls.

Before discussing the above-noted results in more detail, the limitations of this study need to
be highlighted. First, the results may not be generalizable to other populations because the
sample was recruited through a high-risk study (BIOS) (11). However, the lifetime
prevalence of psychiatric disorders in the sample was similar to that reported in the National
Comorbidity Survey Replication study (19). Also, the rates of comorbid psychiatric
disorders in subjects with BP in our sample were similar to those reported in the adult BP
literature (19, 20). Second, although we excluded subjects with mental retardation, cognitive
function was not formally evaluated. In addition, we did not evaluate the effects of
personality disorders. Third, the prevalence of psychosis in our sample was low (2%).
Fourth, the information collected in this study was obtained only from subjects’ self-
evaluations and not from their relatives or criminal reports. Consequently, subjects could
have under- or over-reported their aggressive behaviors. However, this potential bias might
affect not only subjects with psychiatric disorders, but also healthy controls. In fact, in a
large community study of adults with psychiatric disorders and healthy controls, the
tendency to over-report aggression was not only present in adults with psychopathology, but
also in the controls (21). Finally, only the effects of psychopharmacological, and not the
psychosocial treatments during the current episode were analyzed. However, given that this
study is naturalistic, these results need to be taken with caution.

The results of this study corroborate our prior cross-sectional findings (10) and suggest that
BP is associated with high levels of self-reported aggression over time, especially during an
acute mood episode. The fact that the aggression scores continued to be significantly higher
after taking into account the presence of non-BP illnesses, suggest that BP specifically is
associated with aggression. Existing studies have also reported increased aggression and
anger associated with BP in comparison with patients with non-BP psychopathology [(22);
see review by Lavatolav (5)]. For example, Perlis et al. (23) found that the presence of anger
attacks during pure depressive episodes was twice as common among BP (62%) when
compared to unipolar depressed patients (26%). However, most of these studies have only
focused on the presence of aggression in patients with BP who were in an acute episode and
all of them were cross sectional.

Comparable with our prior study (10) and Fazel and colleagues (8), there were no effects of
the subtype of BP or the polarity of the current episode on the aggression scores. In contrast,
perhaps due to methodological differences (e.g., definition of aggression and inpatient
status), Graz and colleagues (24) reported significantly higher rate of criminal behaviors in
patients while in mania when compared with patients with bipolar or unipolar depression.
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Finally, in agreement with our last study (10), we also found that there were no effects of the
severity of the current episode of BP in aggression. The reason of these counterintuitive
findings is not entirely clear, but it is possible that aggression as measured through the AQ is
specifically related to BP independently of the severity of the episode.

In general, psychosis has been found to be associated with increased risk for aggression. In
contrast with the general literature (25) and our prior report (10), perhaps due to a lack of
statistical power, in this analysis the presence of psychosis in subjects with BP was not
specifically associated with aggression.

The finding that subjects with BP reported more aggressiveness may be a potential source of
stigma and discrimination against people suffering from BP (26). However, it is important to
emphasize that the above results do not mean that subjects with BP are more prone to severe
violent behaviors such as homicide, rape, or the use of weapons. In fact, the AQ does not
measure severe violent behaviors; it measures hostility, verbal and physical aggression,
irritability, and indirect aggression. Moreover, a recent large study by Fazel et al. (8, 9)
showed that patients with BP had more violent behaviors (e.g., homicide, assault, robbery,
sexual offenses), but the results were in large part accounted for by the use of substances and
not BP per se.

In conclusion, independent of the BP subtype, polarity, comorbidity, severity of mood
episodes, and the use of medications, subjects with BP, particularly when acutely ill,
reported more verbal and physical aggression, anger, and hostility than subjects with non-BP
psychopathology and healthy controls, and these differences are stable over time. The results
of this study provide further evidence for the importance of prevent mood recurrences and
implement psychosocial and pharmacological treatments to help subjects with BP manage
their aggressiveness. Successful acute treatment and prevention of recurrences will improve
the well being, minimize interpersonal and family conflicts, and hopefully prevent the
development of more severe violent behaviors in subjects with BP.
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Fig. 1.

Group F =67.75, p <0.001; Time F = 25.1, p < 0.001; Interaction Time x Group F = 4.88, p < 0.05.
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Table 2

Page 13

Comparison of the Aggression Questionnaire (AQ) raw total and each subscale score among subjects with
bipolar disorder (BP), non-BP psychopathology, and healthy controls (HC)

Time 1 Time 2 Time 3 Statistics®
Group Time Time x Group
F p-value F p-value F p-value

AQ total 67.75 | <0.0001 | 25.10 0.0001 4.88 0.009
BP 87.06 +27.56 | 78.61 +26.69 | 77.52 + 28.69

Non-BP 64.12 +20.39 | 63.28 £23.54 | 59.76 £ 16.81

HC 53.80 + 12.55 | 50.66 + 11.20 | 49.59 +10.10

Physical total 31.50 | <0.0001 | 18.12 | <0.0001 | 2.89 0.06
BP 16.74 +8.12 14.90 +7.17 15.05 + 8.09

Non-BP 13.01 +5.30 12.57 £5.58 11.83+3.69

HC 10.43 +3.15 10.16 + 3.03 10.17 +3.13

Verbal total 33.18 0.0001 4.83 0.03 4.98 0.007
BP 13.76 +5.20 12.46 +4.96 12.33+5.23

Non-BP 10.63 +3.34 10.39 +4.19 10.03 +3.39

HC 8.96 + 2.57 8.76 +2.44 8.99 + 2.62

Anger total 60.24 | <0.0001 | 15.65 0.0001 5.62 0.005
BP 19.99 +6.98 17.72 £ 6.97 17.65 +6.80

Non-BP 13.75+5.19 1412 £5.75 13.53 +5.60

HC 11.78 +3.43 10.58 +2.89 10.49 +2.74

Hostility total 62.38 | <0.0001 | 15.29 0.0002 3.63 0.03
BP 22.18 +8.32 20.17 £ 8.26 19.42 + 8.36

Non-BP 14.69 +5.96 14.86 £ 7.10 13.62 +5.25

HC 12.57 +4.53 11.83 +4.67 11.01+3.74

Indirect total 27.13 | <0.0001 | 24.98 | <0.0001 | 0.38 0.70
BP 14.44 + 470 13.36 + 4.68 13.10 +4.97

Non-BP 12.03 +4.33 11.32 £4.19 10.78 +3.31

HC 10.04 +2.90 9.36 + 2.52 8.93 +2.05

For all group comparisons: BP > non-BP; BP > healthy controls and non-BP > healthy controls with p-values < 0.05 after Bonferroni's correction.

a, . . . .
Adjusted for race, marital status, and socioeconomic status.
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