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Abstract

Background: The aim was to investigate the personality profile of bipolar disorder | and I, and healthy controls,
and to study whether personality influences the course of bipolar disorder.

Methods: One hundred ten patients with bipolar disorder |, 85 patients with bipolar disorder Il, and 86 healthy
individuals had their personality profile assessed using the Swedish universities Scales of Personality (SSP), an
instrument developed to explore personality-related vulnerabilities and correlates of psychiatric disorders. Patients
were followed prospectively for 2 years. To assess the impact of Neuroticism, Aggressiveness, and Disinhibition on
illness course, we performed logistic regressions with the outcome variables mood episodes (depressive, hypo/
manic, mixed), suicide attempts, violence, and the number of sick leave days.

Results: Bipolar disorder | and Il demonstrated higher global measures of Neuroticism, Aggressiveness, and
Disinhibition as compared with healthy controls. A third of the patients scored 21 SD above the population-
based normative mean on the global neuroticism measure. The two subtypes of bipolar disorder were, however,
undistinguishable on all of the personality traits. In the unadjusted model, higher neuroticism at baseline predicted
future depressive episodes and suicide attempts/violent behavior, but this association disappeared when adjusting for

baseline depressive symptoms as assessed with MADRS.

Conclusions: A significant minority of the patients scored 21 SD above the population mean on the global measures
of Neuroticism, Aggressiveness and Disinhibition; scores this high are usually evident clinically. Yet, the personality
profile does not seem to have prognostic value over a 2-year period.
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Background

Bipolar disorder is distinguished by episodic and ex-
treme shifts in mood and behavior [1]. Kraepelin (1921)
proposed based on observations of almost a thousand
patients that ‘there are certain temperaments which may
be regarded as rudiments of manic-depressive insanity’
and which form “[...] the point of departure for a morbid
process” (p. 278) [2]. The most common temperaments
in manic-depressive illness were according to Kraepelin
the moody ‘depressive’ temperament, the impulsive
‘manic’ temperament, and the hot-tempered ‘irritable’
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temperament. Since this early observation, a number of
studies have investigated personality in bipolar disorder
but with inconsistent findings (e.g., [3-6]).

A large study by Barnett and colleagues comprising
two independent samples of patients with bipolar dis-
order surveyed personality during euthymia in terms of
the NEO Five-Factor model [7]. Results showed that the
average bipolar disorder patient scored about one stand-
ard deviation above the adult US population mean
(norm data) on Neuroticism, thus replicating some of the
results from two smaller studies [6, 8]. Bipolar disorder
patients also scored close to one standard deviation below
the population mean on the Conscientiousness scale,
which is indicative of increased impulsiveness. This paral-
leled a study by Muthadie et al., which found that patients
with bipolar disorder type I scored substantially higher
than controls on more specific measures of impulsivity
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[9]. Finally, Barnett et al. reported markedly lower scores
on Agreeableness-and Extraversion scales, which suggests
an increased tendency towards social aggression and irrit-
ability. Jylhd et al. also reported lower-than-normal levels
of extraversion in patients with bipolar disorder [6].

Assessing personality could be clinically important be-
cause, according to Kraepelin [2], the temperament type
might forecast the nature and course of the illness. He
noted for example that depressive episodes outnumbered
manic episodes in patients of the ‘depressive’ disposition,
whereas the opposite was true in patients of the ‘manic’
disposition. This view has to our knowledge, however,
been tested in one study only: Barnett et al. [7] investi-
gated the associations between personality scores ob-
tained during euthymia and prospective illness course.
They found that elevated Neuroticism along with
decreased Extraversion predicted a depression-prone
course of the illness, whereas no stable predictor of a
manic-prone course was detected.

There are currently two established subtypes of bipolar
disorder, type I and type II. Whereas the subtypes are
similar with respect to illness severity and share a num-
ber of clinical features [10], type II is distinguished from
type I by the absence of full-blown manic episodes [1].
Studies comparing personality between these subtypes
are scarce. Patients with type II have been reported to
score considerably higher on neuroticism-related scales
than patients with type I [11, 12]. Another study using
Temperament and Character Inventory (TCI) [13]
showed that type I and II were similar with respect to
the higher dimensions of temperament and character
(e.g., novelty seeking, self-transcendence), whereas sub-
jects with type II differed on lower dimensions and were
somewhat more impulsive, fatigable, and less resourceful
[4]. The latter contrasts, however, with findings from a
study in which patients were assessed during a major de-
pressive episode, where type I featured higher scores on
impulsivity and aggression-but lower hostility scores-
than type II [14]. Finally, three studies found no differ-
ences in personality between the two subtypes [6, 15,
16]. Hence, it is as yet uncertain whether personality
traits differ between the type I and II subtypes of bipolar
disorder.

This study aimed to characterize personality in pa-
tients with bipolar disorder, and to assess whether the
two subtypes of bipolar disorder differ. We also investi-
gated the association between personality traits and ill-
ness course. To these ends, we administered the
Swedish universities Scales of Personality (SSP) to mood
stabilized bipolar disorder patients and healthy controls.
SSP is an instrument explicitly developed to explore
personality-related vulnerabilities and correlates of psy-
chiatric disorders [17, 18]. The three personality factors
tapped by the SSP - Neuroticism, Disinhibition, and
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Aggressiveness - correspond broadly to the predisposing
temperaments hypothesized by Kraepelin. We used out-
come data from the 2-year follow-up.

Methods

Participants

Data were collected within the framework of St. Goran
Bipolar Project, a longitudinal prospective study that has
been described in detail previously [19, 20]. In brief, pa-
tients were examined at the outpatient clinic Affective
Center at Northern Stockholm Psychiatry in Sweden,
which at the time served an urban catchment area with
a total population of 316,400 persons over 18 years of
age. Virtually all new bipolar patients within the speci-
fied catchment area were referred for evaluation to this
outpatient unit during the recruitment period. Consecu-
tive new outpatients and continuing patients at the unit
were invited to participate provided that they were diag-
nosed with bipolar disorder. The inclusion criteria for
the St. Goran Bipolar Project were >17 years of age, ful-
filling the DSM-IV criteria for bipolar disorder type I,
type II, NOS, or schizoaffective disorder, bipolar type.
Exclusion criteria were inability to complete the stand-
ard clinical assessment or incapability of providing in-
formed consent. In the present study, patients with a
diagnosis of bipolar disorder type I (n=110) or bipolar
disorder type II (n=85) who had completed the SSP
were selected for inclusion.

Diagnoses were established using a Swedish version of
the Affective Disorder Evaluation (ADE), which is a
semi-structured interview developed by the Systematic
Treatment Enhancement Program of Bipolar Disorder
[21]. The ADE guides the interviewer through a system-
atic assessment of the patient’s current mental state, psy-
chiatric history, and affective diagnosis according to
DSM-1V criteria as per the Structured Clinical Interview
for DSM-IV (SCID). In addition, The Mini International
Neuropsychiatric Interview (M.I.N.I.) was used to screen
for co-morbid psychiatric diagnoses [22]. The ADE and
M.LN.L interviews were conducted by board-certified
psychiatrists working at the Affective Center, or resi-
dents in psychiatry completing their training at this unit.
To minimize risk of inter-rater bias, a best-estimate
diagnostic decision was made based on all information
available at admission by a consensus panel of experi-
enced board certified psychiatrists specialized in bipolar
disorder. All available sources of information, encom-
passing patient interview, case records, and-if available-
interview with next of kin were utilized in the diagnostic
assessment. The ADE also captures age at first symptom,
the number of affective episodes, marital-and job status.
Overall psychological, social, and occupational function-
ing was assessed with Global Assessment of Functioning
(GAF) [23]. To evaluate depressive and manic symptom
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severity at the time of the assessment of personality, the
Montgomery Asberg Depression Rating Scale (MADRS)
[24] and the Young Ziegler Mania Rating Scale (YMRS)
[25] were used. For ethical reasons, patients continued
to take their prescribed medications at the time of
assessment.

After enrollment, patients underwent annual clinical
assessments. The current study employed data from the
2-year follow-up. We used cumulative rates of the num-
ber of depressive episodes, of hypomanic/manic epi-
sodes, or of a suicide attempt/use of violence to create
three binary variables (presence/absence). We also used
the total number of sick leave days for the same 2-year
period as a measure of absence from work because of
the illness.

Details about the recruitment of healthy controls have
been described previously [26]. In brief, Statistics
Sweden matched each patient on sex and age (+/-
1 month) with seven population-based controls who
were living in the same geographical area as patients.
These controls were contacted by regular mail and in-
vited to participate; 14% responded and agreed to par-
ticipate. They were first subjected to a preliminary
telephone screening to exclude severe mental health is-
sues, neurological problems, and substance abuse. All
eligible controls were then thoroughly examined in per-
son by a psychiatrist using the M.LN.I. [22] and selected
parts of the ADE to exclude psychiatric disorders.

The project was approved by Stockholm Regional Eth-
ical Review Board and a written informed consent was
obtained from all participants.

Swedish universities Scales of Personality, SSP

Personality was assessed using the Swedish universities
Scales of Personality (SSP), which is a revised version of
Karolinska Scales of Personality [17]. It was initially con-
structed as a tool to find biological correlates of person-
ality traits predisposing for psychiatric disorder. SSP has
been evaluated in several large samples comprising both
healthy volunteers and psychiatric patients in Sweden.
The correlation of the SSP factors with basic personality
dimensions has been confirmed by the correlations with
the NEO-PI-R scales in an Estonian study [18].

The SSP is a self-report questionnaire consisting of 91
items, grouped into 13 scales, each based on the response
to seven items. The response format is 1 (does not apply
at all) to 4 (applies completely). Factor analytic work have
shown that the scales are conveniently summarized by
three overarching factors: Neuroticism (Lack of assertive-
ness, Mistrust, Somatic trait anxiety, Psychic trait anxiety,
Stress susceptibility and Embitterment), Aggressiveness
(Social desirability, Physical trait aggression, Verbal trait
aggression and Trait irritability), and Disinhibition (De-
tachment, Adventure seeking and Impulsiveness) [17].
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Statistical analyses

To investigate differences in personality profiles between
patients with bipolar disorder I and II, and healthy con-
trols, we used age-adjusted T-scores-scaled to have a mean
of 50 and a standard deviation (SD) of 10 - derived from a
large Swedish sample [17]. To investigate overall group
differences (independent variable) in Neuroticism-, Ag-
gressiveness- and Disinhibition-related scales (dependent
variables), we performed multivariate one-way between-
groups analyses of variance (MANCOVA). Statistical
diagnostics indicated that Pillai's Trace was the most ap-
propriate test statistic for evaluating the analysis of
Neuroticism-related scales; for the remaining scales,
Wilks” lambda is presented. Initial regression analyses in-
dicated that MADRS (but not YMRS) scores influenced
SSP scores significantly (Neuroticism: 8 = 0.52; Aggressive-
ness: {3 =0.24; Disinhibition: {3 =0.22). Therefore, partici-
pants’ MADRS scores were entered as covariates in the
MANCOVAs. When significant results are obtained
with this multivariate test of significance, further infor-
mation on the relation of each dependent variable can
be investigated. Follow up analyses give information
on whether there is a statistically significant difference
between the adjusted means, in order to decide where
the differences lie. The importance of the impact of
groups (BP I, BP II, and HC) on personality measured
with SSP can be evaluated using effect size. We used
Partial Eta Squared (Partial 1), which represents the
proportion of explained variance in the dependent
variable. Values can range between 0 and 1 and ac-
cording to guidelines proposed by Cohen (1988), 0.01
is regarded as a small, 0.06 as a medium, and 0.14 as a
large effect size.

The impact of Neuroticism, Aggressiveness, and
Disinhibition on illness course was assessed with lo-
gistic regression analysis. The patients were followed
up annually from baseline assessment of personality,
at which mood symptoms were measured with
MADRS and YMRS. We used data from the 2-year
follow-up as dependent variables (presence/absence
of a depressive episode, of a hypomanic/manic epi-
sode, or of a suicide attempt/use of violence, as well
as the number of sick leave days). We used cumula-
tive rates of the total number of sick leave days at the
2-year follow-up as a measure for work ability. The
number of sick leave days was not normally distrib-
uted. We therefore formed two groups in accordance
with Swedish Statistics practice to identify long-term
sickness absence: (1) <120 sick leave days (n=62),
and (2) 2120 sick leave days (7 = 79) during the 2-year
follow-up.

We repeated the logistic regressions with MADRS
scores added. The unadjusted odds ratio (OR) was com-
pared with the MADRS-adjusted OR.
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Results
The patient groups differed from healthy controls with
regard to MADRS scores at baseline. Patients with bipo-
lar disorder I and II were similar in all aspects of illness
course at the follow-up assessment after 2 years (see
Table 1).

Group differences in SSP personality scores

Bipolar disorder patients scored higher than healthy
controls on most of the SSP scales (Fig. 1). As to the
Neuroticism-related scales, MANCOVA (with MADRS
scores as covariate) signaled a significant omnibus group
difference (F(2, 246) = 7.25, p <0.001, Pillai’s trace = 0.31,
7 =0.15).

Subsequent one-way follow-up ANCOVAs and post
hoc Scheffé tests of the constituent scales revealed that
patients with bipolar I and II disorder scored signifi-
cantly higher than healthy controls on all of the
Neuroticism-related scales except Lack of assertiveness
(Table 2). A third of the patients scored >1 SD above the
population-based normative mean on the global neuroti-
cism measure. The between-groups effect sizes were par-
ticularly large with respect to Psychic trait anxiety,
Stress susceptibility, and Embitterment (1° ~ 0.2). No dif-
ferences were found between the two bipolar types.

A MANCOVA (with MADRS scores as covariate) of
the Aggressiveness-related scales similarly revealed an
overall group difference (F(2, 245)=4.08, p<0.001,
Wilks' lambda = 0.89, #°=0.06; Fig. 1 and Table 2).

Table 1 Means (SD) for background- and patient variables for
patients with bipolar disorder | (BD 1), patients with bipolar
disorder Il (BD 1I), and healthy controls (HC)

BDI(n=1100 BDII (=85 HC(n=286)
Sex (male/female) 40/70 28/57 38/48
Age® 38(13) 39(13) 38(14)
MADRS** 5(5) 9(8) 1(2)
YMRS? 12) 102) 045(1)
GAF function? 68(10) 67(10)
GAF symptom? 68(11) 66(10)
Age at disorder onset® 20(10) 19(12)
Presgnce of hygomania/ 41/38 39/27
mania (no/yes)
Presence of depression 32/47 19/47
(no/yes)®
Presence of violence/ 71/7 59/6
suicide attempt (no/yes)b
No of sick leave days® 282 298

2Baseline, PFollow-up assessment 2 years after the assessment with SSP at
baseline. Data were not available for all participants. *Univariate ANOVA
conducted on MADRS scores revealed significant group differences; (F (2, 242)
=36.63, p < 0.001, partial n? = 0.229. Post hoc analyses (Games Howell) showed
that the three groups differed with regard to depressive symptoms, BD

II>BD | >HC
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Fig. 1 Mean T-scores with 95% Cl's on SSP-derived Neuroticism-,
Aggressiveness- and Disinhibition-related subscales in patients with
bipolar disorder (BD) I and II, and in healthy controls (HC). The ticked
line shows the normative mean for a large Swedish sample (T-score = 50)

Follow-up analyses on constituent scales showed that
patients with bipolar I and II disorder scored higher than
healthy controls on Trait irritability-, Physical trait ag-
gression-, and Verbal trait aggression scales, with the lar-
gest difference in Trait irritability (°=0.10). With
regard to Social desirability, only the bipolar I patients
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Table 2 Results of ANCOVAs on the SSP scales in patients diagnosed with bipolar disorder | (BD 1), patients with bipolar disorder Il

(BD 1), and healthy controls (HC)
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F2,(df)) p Partial Pairwise Comparisons’
Neuroticism
Embitterment 30.35 (247) 0.000 0.20 HC<BD I, BD Il
Stress susceptibility 26.7 (247) 0.000 0.18 HC<BD I, BD I
Somatic trait anxiety 17.54 (247) 0.000 0.13 HC<BDI,BD Il
Psychic trait anxiety 25.19 (247) 0.000 0.20 HC<BD I, BD Il
Mistrust 794 (247) 0.000 0.06 HC<BD I, BD Il
Lack of assertiveness 0.90 (247) 0410 0.01 -
Aggressiveness
Trait irritability 14.18 (248) 0.000 0.10 HC<BD I, BD Il
Verbal trait aggression 6.65 (248) 0.002 0.05 HC<BDI,BD Il
Physical trait aggression 345 (248) 0.033 0.03 HC<BD I, BD Il
Social desirability 249 (248) 0.085 0.02 HC>BD |
Disinhibition
Impulsiveness 19.66 (248) 0.000 0.14 HC<BD I, BD Il
Adventure seeking 5.12 (248) 0.007 0.04 HC<BD I, BD Il
Detachment 1.56 (248) 0211 0.01 -

@ No adjustment of alpha levels. The mean difference is significant at the .05 level

differed significantly from controls. Approximately 20%
of the patients scored >1 SD above the population mean
on the global Aggressiveness measure.

The MANCOVA (with MADRS scores as covariate) of
the scales measuring aspects of Disinhibition was signifi-
cant (F(2, 247) = 6.68, p < 0.001, Wilks’ lambda = 0.85, 112
=0.08; Fig. 1 and Table 2). Patients with bipolar I and II
disorder scored higher than healthy controls on all of
the scales except Detachment. The Impulsiveness scale
had the largest effect size (172 =0.14) in this trait. About
25% of the patients scored =1 SD above the population
mean on the global Disinhibition measure.

SSP configurations

Figures 2, 3 and 4 show that many patients combined
high scores on one of the scales with high scores on the
others. For instance, 19.5% scored =55 (i.e., >0.5 SD
above the population mean) on Neuroticism and Ag-
gressiveness, 22.1% on Neuroticism and Disinhibition,
and 14.9% on Aggressiveness and Disinhibition. The cor-
responding numbers in the control groups were 1.1, 2.3
and 1.1%, respectively. Group differences were signifi-
cant (all p-values <0.01) by the Fisher exact test (data
not shown).

Association between personality and illness course

To assess the impact of Neuroticism, Aggressiveness,
and Disinhibition on illness course, we first performed
four direct logistic regressions with the dependent vari-
ables collected over the 2-year follow-up: presence/

absence of any depressive episode, manic/hypomanic
episode, or suicide attempt/use of violence and more or
less than 120 sick leave days. We repeated the regres-
sions with the addition of MADRS scores. None of the
three personality factors was significantly associated with
illness course after adjustment for baseline MADRS
score (see Table 3).

Discussion
We examined personality in persons with bipolar dis-
order type I and II as well as controls, whereafter we
followed the patients for 2 years. The main findings were
that whilst bipolar disorder patients scored significantly
higher than controls on Neuroticism, Extraversion, and
Disinhibition, there were no discernible differences be-
tween bipolar I and II disorder. In the unadjusted model,
higher neuroticism at baseline predicted future depres-
sive episodes and suicide attempts/violent behavior, but
this association disappeared when adjusting for baseline
depressive symptoms as assessed with MADRS. Person-
ality scores did not differ between patients with high
rates of sick leave and those that were able to work.
Patients with bipolar disorder scored higher than con-
trols on most of the neuroticism-related scales. The ef-
fect sizes were large with respect to Psychic trait anxiety,
Stress susceptibility, and Embitterment. Notably, about
one third of patients scored >1 SD above the population
mean on the global Neuroticism measure; scores this
high are evident clinically [27]. The finding that bipolar
disorder patients score high on neuroticism concurs
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with earlier studies [3, 7, 8]. High neuroticism is, how-
ever, not specific to bipolar disorder but has been associ-
ated with many mental and somatic illnesses [28].

Aggressiveness and Disinhibition were also signifi-
cantly higher in bipolar disorder patients than controls.
Approximately 20% of bipolar patients scored =1 SD
above the population mean on the global Aggressiveness
measure. The high scores on Aggression may corres-
pond to lower scores on Agreeableness and Extraversion
that has been found previously in bipolar disorder [7].

Around 25% scored =1 SD above the population mean
on the global Disinhibition measure. The largest effect
sizes were seen for Trait irritability and Impulsiveness.
The impulsiveness construct is, however, multi-faceted.
Drilling deeper into this construct, Muthadie et al., [9]
found that euthymic bipolar I patients were more likely
to act on the spur of the moment when experiencing
strong emotion. This is in line with a study by Dervic
and collegues who found high trait-impulsivity in de-
pressed bipolar patients [14].

Many patients in this study combined high neuroti-
cism scores with high scores on aggressiveness or disin-
hibition. For example, a fifth of the patients scored >0.5
SD above the population mean on both neuroticism and
aggressiveness. This configuration corresponds to a per-
sonality characterized by defensive aggression and

explosive hostility in response to imagined or real
threats, as reviewed by Albert and colleagues [29]. In the
same vein, more than a fifth of bipolar disorder patiens
combined high scores (>0.5 SD above the population
mean) on Neuroticism and Impulsiveness. This pattern
of enhanced sensitivities to both punishment and reward
[30] would suggest a personality characterized by contin-
ual and pervasive approach-avoidance conflicts.

Mood swings and impulsivity are essential features of
borderline personality disorder [31]. Borderline person-
ality disorder and bipolar disorder might co-occur and it
has been argued that the both illnesses exist on a
spectrum, even though this is matter of debate [31].
Considering the significant overlap that several personal-
ity system models (e.g., the five factor model) show with
personality disorder [32], one would thus expect some
differences related to bipolar subtype in the SSP sub-
scales. However, we found no significant differences
between the two subtypes of bipolar disorder on any
of the 13 SSP subscales. These results are consistent
with those of Parker et al. [33] and Fletcher et al.
[15] who measured lower-order temperament and
personality constructs with Temperament and Person-
ality Questionnaire. By contrast, Akiskal et al. re-
ported that the bipolar subtypes differed on measures
capturing “mood lability, assertiveness and brooding”,
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where the bipolar I subtype scored closer to the com-
parison group [11].

The interaction between personality and affective dis-
order is complex with many unresolved issues. As hy-
pothesized by Kraepelin [2] and other pioneers in
psychiatry, the deviant personality profile of the average
bipolar patient may constitute a premorbid vulnerability
for the illness. But there are several other possibilities.
First, personality and affective disorder may be inde-
pendent of each other. Some studies report in fact sur-
prisingly small, albeit statistically significant, differences
in personality between euthymic bipolar patients and
healthy controls (e.g., [4]). In the present study, ~ 60%
of the bipolar patients had unremarkable SSP profiles,
with SSP scores falling within +1SD of the mean (i.e., T-
scores between 40 and 60).

Second, personality may modify/complicate the illness
[34]. Barnett et al. [7] found for example Neuroticism to
be a predictor of lifetime depression. In the present
study, we addressed this issue by analysing whether
baseline SSP global traits were associated with illness
course in terms of depressive and manic/hypomanic epi-
sodes, as well as suicide attempts/use of violence and
number of sick leave days during a 2-year follow-up
period. Controlling for baseline MADRS score, however,
we found no associations between the SSP global traits

and illness course. Nor did we find any significant differ-
ences in personality between the two sick leave groups.

Third, a specific personality profile during euthymia
might be a milder, subclinical manifestation of bipolar dis-
order, as it is assumed that personality and affective epi-
sodes express the same genetic endowment [34]. Our
study lends some support for this notion by suggesting
that bipolar disorder has a unique personality profile being
associated with palpable and significant increases in all
three of Neuroticism, Aggressiveness, and Disinhibition.
Even though high Neuroticism is broadly related to psy-
chopathology [35], this triad is not shared with premen-
strual dysphoric disorder [36], obese eating behavior [37],
irritable bowel syndrome and social anxiety [27], major
depression [38], panic disorder [39], or schizophrenia [40].

Fourth, the illness may alter personality [34]. Longitu-
dinal repeated measures are necessary to address this.
We note, however, that SSP profiles seem resistant to
life-changing aversive/traumatic events. For example, the
SSP scores of people having suffered severe burn trauma
fall within normal limits in the long term [41].

Finally we note that the recently identified General
Psychopathology Factor [42] is associated with high
neuroticism, poorer impulse control, and heightened ag-
gressiveness, i.e., the very personality profile of bipolar
disorder identified in the current study. Thus, this
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profile may express a general tendency to experience
persistent and common psychopathologies.

Kraepelin [2] suggested that temperament type might
predict the course of the illness.

Reliable predictors, distinguishing between malignant
and benign forms of bipolar disorder, would be of great

value in mental health care. We found that neuroticism
predicted depressive episodes as well as suicidal/violent
behavior. This finding accords Kreapelin’s hypothesis
and is in line with recent findings by Barnett and co-
workers [7]. Importantly though, the association be-
tween neuroticism and outcome disappeared when we

Table 3 Association between SSP personality factors and illness course in participants with bipolar disorder. Odds ratios (OR) with

95% Cl intervals are presented

Personality factors

OR (95% Cl)

OR (95% Cl) adjusted for MADRS

any depressive episode Neuroticism
Aggressiveness
Disinhibition
anymanic/hypomanic episode Neuroticism
Aggressiveness
Disinhibition
any attempt/use of violence Neuroticism
Aggressiveness
Disinhibition
sick leave days-more or less than 120 days Neuroticism
Aggressiveness

Disinhibition

1.052(1.007-1.099)*

066(0.95-1.14)
0.985(0.929-1.044)
033(0.993-1.074)
026(0.966-1.089)
0.980(0.929-1.034)
088(1.016-1.166)°
0.977(0.879-1.087)
0.928(0.844-1.020)
072(1.031-1.116)
1.019(0.966-1.075)
( )

1.052(1.002-1.104)°

1.036(0.984-1.091)
1.058(0.981-1.141)
0.986(0.927-1.048)
1.012(0.967-1.060)
1.019(0.955-1.088)
0.987(0.934-1.087)
039(0.960-1.125)
0.974(0.869-1.092)
0.924(0.833-1.026)
040(0.994-1.088)
0.974(0.915-1.037)
1.037(0.986-1.091)

@ significant at the .05 level
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adjusted for baseline ratings of depressive symptoms
using MADRS. It could, however, be argued that subsyn-
dromal depressive symptoms tap in to the neuroticism
construct or are an intermediary step in the causal path-
way from neuroticism to the outcome of depressive
mood episodes. In that case, baseline depressive symp-
toms would not meet the necessary condition for con-
founding and the association between neuroticism and
outcome should not be adjusted for baseline depressive
symptoms. At any rate, our findings suggest that person-
ality assessment at baseline does not seem to have an
added value beyond initial depressive symptoms in the
prediction of illness course.

Strengths and limitations

The strengths of this study include a meticulous clinical
assessment of patients and healthy controls. We con-
trolled for the confounding effects of baseline depressive
symptomatology, which several studies in the field failed
to do. This is important because the response to self-
report questionnaires may be mood sensitive. Finally, we
used a prospective design to study if personality traits
could predict the progress of the illness. There are also
some limitations to consider. Given that “[tlhe human
mind operates largely out of view” [43] and that people’s
self-knowledge is limited to conscious construals and self-
theories [44], our use of a self-report inventory resting on
introspection may be questioned. The SSP is also only one
of several personality scales and may not capture all traits
relevant to bipolar disorder and illness course. Moreover,
whereas personality traits are stable over time, symtoms
change markedly within the same individual. Personality
may thus be associated with vulnerability for the disorder
and affecting coping skills, rather than causing symtoms
associated with the disorder. Finally, the association be-
tween personality and rare events, e.g., suicide attempts
might not be captured in this study due to limited power.

Conclusions

As a group, bipolar disorder patients scored higher than
controls on the personality traits Neuroticism, Extraver-
sion, and Disinhibition. Importantly, however, there were
no discernible differences between bipolar I and II dis-
order. The personality scores neither predict occupational
functioning, nor other important clinical outcomes in a 2-
year follow-up.

Abbreviations

ADE: Affective Disorder Evaluation; BP I: Bipolar | disorder; BP II: Bipolar I
disorder; GAF: Global Assessment of Functioning; HC: healthy controls;
M.IN.: The Mini International Neuropsychiatric Interview; MADRS: Montgomery
Asberg Depression Rating Scale; MANCOVA: Multivariate analysis of covariance;
OR: odds ratio; Partial 2 Partial Eta Squared; SCID: Structured Clinical Interview
for DSM-IV; SD: standard deviation; SSP: Swedish universities Scales of
Personality; TCl: Temperament and Character Inventory; YMRS: Young Ziegler
Mania Rating Scale

Page 9 of 10

Acknowledgements

We wish to thank the staff at the St. Géran bipolar affective disorder unit,
including coordinator Haydeh Olofsson, study nurses Lena Lundberg and
Benita Gezelius. Mathias Kardell is acknowledged for statistical and database
support. We also thank the patients and controls participating in this study.

Funding

This research was supported by grants from the Swedish Medical Research
Council (K2014-62X-14647-12-51 and K2010-61P-21568-01-4), the Swedish
foundation for Strategic Research (KF10-0039), the Brain foundation, and the
Swedish Federal Government under the LUA/ALF agreement (ALF 20130032,
ALFGBG-142041).

Availability of data and materials
Shared upon request.

Authors’ contributions

TS, ML, SH contributed to the design of the work. TS, SH drafted the work.
TS, SH, EJ contributed to the analysis of the work. TS, EJ, EP, ML, SH contributed
to the interpretation of data for the work. All authors revised the work critically
for important intellectual content. All authors read and approved the final
manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable.

Ethics approval and consent to participate
The project was approved by Stockholm Regional Ethical Review Board and
a written informed consent was obtained from all participants.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Institute of Neuroscience and Physiology, Department of Psychiatry and
Neurochemistry, the Sahlgrenska Academy, University of Gothenburg,
Gothenburg, Sweden. ?Department of Medical Epidemiology and
Biostatistics, Karolinska Institutet, Stockholm, Sweden. 3Department of
Psychology, University of Gothenburg, Bla Straket 15, floor 3, SE-413 45
Gothenburg, Sweden. 4Sah\grenska University Hospital, Bla Straket 15, floor 3,
SE-413 45 Gothenburg, Sweden.

Received: 18 June 2016 Accepted: 24 April 2017
Published online: 03 May 2017

References

1. Belmaker R. Bipolar disorder. N Engl J Med. 2004;351(5):476-86.

2. Kraepelin E. Manic depressive insanity and paranoia. J Nerv Ment Dis. 1921;
53(4):350.

3. Smillie LD, Bhairo Y, Gray J, Gunasinghe C, Elkin A, McGuffin P, Farmer A.
Personality and the bipolar spectrum: normative and classification data for
the Eysenck Personality Questionnaire-Revised. Compr Psychiatry. 2009;50(1):
48-53.

4. Engstrom C, Brandstrom S, Sigvardsson S, Cloninger R, Nylander P-O. Bipolar
disorder: |. Temperament and character. J Affect Disord. 2004;82(1):131-4.

5. Solomon DA, Shea MT, Leon AC, Mueller TI, Coryell W, Maser JD, Endicott J,
Keller MB. Personality traits in subjects with bipolar | disorder in remission. J
Affect Disord. 1996;40(1):41-8.

6. Jylhd P, Mantere O, Melartin T, Suominen K, Vuorilehto M, Arvilommi P,
Leppamaki S, Valtonen H, Rytsald H, Isometsa E. Differences in neuroticism
and extraversion between patients with bipolar I or Il and general
population subjects or major depressive disorder patients. J Affect Disord.
2010;125(1):42-52.

7. Barnett J, Huang J, Perlis R, Young M, Rosenbaum J, Nierenberg A, Sachs G,
Nimgaonkar V, Miklowitz D, Smoller J. Personality and bipolar disorder:
dissecting state and trait associations between mood and personality.
Psychol Med. 2011;41(08):1593-604.



Sparding et al. BVIC Psychiatry (2017) 17:159

20.

21.

22.

23.

24

25.

26.

27.

28.

29.

Nowakowska C, Strong CM, Santosa CM, Wang PW, Ketter TA.
Temperamental commonalities and differences in euthymic mood disorder
patients, creative controls, and healthy controls. J Affect Disord. 2005;85(1):
207-15.

Muhtadie L, Johnson SL, Carver CS, Gotlib IH, Ketter TA. A profile approach
to impulsivity in bipolar disorder: the key role of strong emotions. Acta
Psychiatr Scand. 2014;129(2):100-8.

Judd LL, Akiskal HS, Schettler PJ, Coryell W, Maser J, Rice JA, Solomon DA,
Keller MB. The comparative clinical phenotype and long term longitudinal
episode course of bipolar I and II: a clinical spectrum or distinct disorders? J
Affect Disord. 2003;73(1):19-32.

Akiskal HS, Kilzieh N, Maser JD, Clayton PJ, Schettler PJ, Shea MT, Endicott J,
Scheftner W, Hirschfeld RM, Keller MB. The distinct temperament profiles of
bipolar |, bipolar Il and unipolar patients. J Affect Disord. 2006,92(1):19-33.
Wu P-J, Chang S-M, Lu M-K, Chen WJ, Yang Y-K, Liao S-C, Lu R-B, Kuo P-H.
The profile and familiality of personality traits in mood disorder families. J
Affect Disord. 2012;138(3):367-74.

Cloninger CR, Przybeck TR, Svrakic DM. The Temperament and Character
Inventory (TCl): A guide to its development and use: . Louis: Center for
Psychobiology of Personality, Washington University St; 1994,

Dervic K, Garcia-Amador M, Sudol K, Freed P, Brent D, Mann J, Harkavy-
Friedman J, Oquendo M. Bipolar | and Il versus unipolar depression: clinical
differences and impulsivity/aggression traits. Eur Psychiatry. 2015;30(1):
106-13.

Fletcher K, Parker G, Barrett M, Synnott H, McCraw S. Temperament and
personality in bipolar Il disorder. J Affect Disord. 2012;136(3):304-9.

Hecht H, van Calker D, Berger M, von Zerssen D. Personality in patients with
affective disorders and their relatives. J Affect Disord. 1998;51(1):33-43.
Gustavsson JP, Bergman H, Edman G, Ekselius L, Von Knorring L, Linder J.
Swedish universities Scales of Personality (SSP): construction, internal
consistency and normative data. Acta Psychiatr Scand. 2000;102(3):217-25.
Aluoja A, Voogne H, Maron E, Gustavsson JP, Véhma U, Shlik J. Personality
traits measured by the Swedish universities Scales of Personality: Factor
structure and position within the five-factor model in an Estonian sample.
Nord J Psychiatry. 2009,63(3):231-6.

Ekman C, Lind J, Ryden E, Ingvar M, Landen M. Manic episodes are
associated with grey matter volume reduction-a voxel-based morphometry
brain analysis. Acta Psychiatr Scand. 2010;122(6):507-15.

Ryden E, Thase M, Straht D, Aberg-Wistedt A, Bejerot S, Landén M. A history
of childhood attention-deficit hyperactivity disorder (ADHD) impacts clinical
outcome in adult bipolar patients regardless of current ADHD. Acta
Psychiatr Scand. 2009;120(3):239-46.

Sachs GS, Thase ME, Otto MW, Bauer M, Miklowitz D, Wisniewski SR, Lavori
P, Lebowitz B, Rudorfer M, Frank E. Rationale, design, and methods of the
systematic treatment enhancement program for bipolar disorder (STEP-BD).
Biol Psychiatry. 2003;53(11):1028-42.

Sheehan DV, Lecrubier Y, Sheehan KH, Amorim P, Janavs J, Weiller E,
Hergueta T, Baker R, Dunbar GC. The Mini-International Neuropsychiatric
Interview (MINI): the development and validation of a structured diagnostic

psychiatric interview for DSM-IV and ICD-10. J Clin Psychiatry. 1998,59:22-33.

Jones SH, Thornicroft G, Coffey M, Dunn G. A brief mental health outcome
scale-reliability and validity of the Global Assessment of Functioning (GAF).
Br J Psychiatry J Ment Sci. 1995;166(5):654-9.

Asberg M, Schalling D. Construction of a new psychiatric rating instrument,
the Comprehensive Psychopathological Rating Scale (CPRS). Prog
Neuropsychopharmacol. 1979;3(4):405-12.

Young R, Biggs J, Ziegler V, Meyer D. A rating scale for mania: reliability,
validity and sensitivity. Br J Psychiatry. 1978;133(5):429-35.

Jakobsson J, Zetterberg H, Blennow K, Ekman CJ, Johansson AG, Landén M.
Altered concentrations of amyloid precursor protein metabolites in the
cerebrospinal fluid of patients with bipolar disorder.
Neuropsychopharmacology. 2013;38(4):664-72.

Hood SD, Shufflebotham JQ, Hendry J, Hince DA, Rich AS, Probert CS,
Potokar J. Irritable Bowel Syndrome patients exhibit depressive and anxiety
scores in the subsyndromal range. Open Psychiatry J. 2008;2008:2.

Deary 1), Weiss A, Batty GD. Intelligence and personality as predictors of
illness and death how researchers in differential psychology and chronic
disease epidemiology are collaborating to understand and address health
inequalities. Psychol Sci Public Interest. 2010;11(2):53-79.

Albert D, Walsh M, Jonik R. Aggression in humans: what is its biological
foundation? Neurosci Biobehav Rev. 1994;17(4):405-25.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

42.

43.

Page 10 of 10

Gray LN, Tallman |. Theories of choice: Contingent reward and punishment
applications. Soc Psychol Q. 1987;1987:16-23.

Paris J, Gunderson J, Weinberg |. The interface between borderline
personality disorder and bipolar spectrum disorders. Compr Psychiatry.
2007;48(2):145-54.

Matthews G, Deary 1J, Whiteman MC. Personality Traits: Cambridge
University Press. 2009.

Parker G, Manicavasagar V, Crawford J, Tully L, Gladstone G. Assessing
personality traits associated with depression: the utility of a tiered model.
Psychol Med. 2006;36(08):1131-9.

Akiskal HS, Hirschfeld R, Yerevanian BI. The relationship of personality to
affective disorders: a critical review. Arch Gen Psychiatry. 1983;40(7):801.
Clark LA, Watson D, Mineka S. Temperament, personality, and the mood
and anxiety disorders. J Abnorm Psychol. 1994;103(1):103.

Gingnell M, Comasco E, Oreland L, Fredrikson M, Sundstrém-Poromaa I.
Neuroticism-related personality traits are related to symptom severity in
patients with premenstrual dysphoric disorder and to the serotonin
transporter gene-linked polymorphism 5-HTTPLPR. Arch Womens Ment
Health. 2010;13(5):417-23.

Elfhag K. Personality correlates of obese eating behaviour: Swedish
universities Scales of Personality and the Three Factor Eating Questionnaire.
Eat Weight Disorders-Studies Anorexia Bulimia Obes. 2005;10(4):210-5.
Ramklint M, Ekselius L. Personality traits and personality disorders in early
onset versus late onset major depression. J Affect Disord. 2003;75(1):35-42.
Vohma U, Aluoja A, Vasar V, Shlik J, Maron E. Evaluation of personality traits
in panic disorder using Swedish universities Scales of Personality. J Anxiety
Disord. 2010;24(1):141-6.

Fagerberg T, Séderman E, Gustavsson JP, Agartz |, Jénsson EG. Personality
traits in established schizophrenia: aspects of usability and differences
between patients and controls using the Swedish universities Scales of
Personality. Nord J Psychiatry. 2016;70(6):462-9.

Willebrand M, Kildal M, Andersson G, Ekselius L. Long-term assessment of
personality after burn trauma in adults. J Nerv Ment Dis. 2002;190(1):53-6.
Caspi A, Houts RM, Belsky DW, Goldman-Mellor SJ, Harrington H, Israel S,
Meier MH, Ramrakha S, Shalev |, Poulton R. The p factor one general
psychopathology factor in the structure of psychiatric disorders? Clin
Psychol Sci. 2014;2(2):119-37.

Wilson TD, Bar-Anan Y. The unseen mind. Science. 2008;321(5892):1046-7.
Wilson TD. Strangers to ourselves: Harvard University Press. 2004.

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

e Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolMed Central




	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Participants
	Swedish universities Scales of Personality, SSP
	Statistical analyses

	Results
	Group differences in SSP personality scores
	SSP configurations
	Association between personality and illness course

	Discussion
	Strengths and limitations

	Conclusions
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Publisher’s Note
	Author details
	References

