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Stressful life events, although less serious than traumatic experiences, affect the

clinical course of patients with bipolar disorder. We previously found that bipolarity

in patients with major depression is related to the severity of psychological distress

symptoms associated with onset-related events. Here, we investigated whether, and

to what extent, bipolar patients perceive stressful events as psychological distress

symptoms, specifically, intrusion, avoidance, and hyperarousal. Further, we investigated

the relationship between the clinical features and the severity of psychological distress

symptoms associated with stressful life events, according to mood states. We recruited

79 bipolar patients (depression group, n = 32; mania, n = 22; euthymia, n = 25) in this

cross-sectional study. We adopted the Impact of Event Scale-Revised (IES-R) to assess

the severity of psychological distress symptoms associated with past stressful events.

We also evaluated the Hamilton Depression Rating Scale (HDRS) and the Young Mania

Rating Scale (YMRS). The mean (standard deviation) IES-R scores of bipolar patients with

a depressive episode (38.06 [16.56], p = 0.0005) and of those with a manic/hypomanic

episode (44.56 [24.14], p = 0.004) were significantly higher than of those with euthymia

(19.81 [12.86]). The HDRS, but not the YMRS, scores showed significant correlations

with the IES-R scores, regardless of mood episodes (depression group, r = 0.42; mania,

r = 0.64; euthymia, r = 0.70). This study demonstrates that bipolar patients with a

manic/hypomanic or depressive episode perceive stressful life events as more severe

psychological distress symptoms than do euthymic patients. Moreover, in patients with

bipolar disorder, the severity of depressive symptoms, but not of manic symptoms, is

positively correlated with that of the psychological distress symptoms, regardless of

their mood episodes or euthymic state. Therefore, depressive symptoms may be closely

related to the psychological distress symptoms associated with stressful past events in

patients with bipolar disorder.

Keywords: bipolar disorder, depression, life events, mania, psychological distress

Abbreviations:DSM, Diagnostic and Statistical Manual of Mental Disorders; HDRS, Hamilton Depression Rating Scale; IES-
R, Impact of Event Scale-Revised; PDSs, psychological distress symptoms; PTSD, posttraumatic stress disorder; YMRS, Young
Mania Rating Scale.
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INTRODUCTION

It is well-recognized that stressful life events affect vulnerability,
onset, and relapse or recurrence of bipolar disorder (1–4). A
previous study has reported that the prevalence of stressful life
events in patients with bipolar disorder is higher than that in
healthy people (5). Further, social problems, such as a protracted
stressful life events, disturb symptomatic remission or recovery
of patients with bipolar disorder (3). Although the stressful
life events severely affect onset; clinical exacerbation, including
relapse; and prognosis of bipolar disorder, only a few studies
have investigated how the patients are distressed by them, and
to what extent they experience psychological symptoms with
intrusive or unpleasant memories of such events. Therefore, it is
necessary to investigate clinical features associated with stressful
life events in patients with bipolar disorder in the context of
psychiatric symptomatology, to develop a better understanding
and management strategy against bipolar disorder.

Stressful life events, which occur more frequently, and
are less serious than traumatic experiences meeting the
diagnostic criteria for posttraumatic stress disorder (PTSD),
cause symptoms of intrusion, avoidance, and hyperarousal,
which are similar to those observed in PTSD, in adults and
adolescents (6, 7). Our previous study reported that patients
with treatment-refractory or non-remitting depression suffered
from psychological distress symptoms (PDSs), such as intrusion
and avoidance, associated with onset-related life events, which
alone did not lead to fatal outcomes, compared to PDS combined
with remitted depression (8). This study also examined the
association between the severity of PDSs that were associated
with onset-related life events and depressed patients’ bipolarity;
bipolarity was defined as patients satisfying the criteria of either
“bipolar spectrum disorder” (9) or “bipolar specifier” (10, 11),
as described previously (8). Our previous findings indicated that
patients with depression and bipolarity are more likely to suffer
from PDSs associated with onset-related life events than those
without bipolarity (8). Based on this knowledge, we hypothesized
that patients with bipolar disorder experience PDSs associated
with stressful life events as much as patients with treatment-
resistant or non-remitted unipolar depression. Given that many
patients with bipolar disorder, without comorbidity of PTSD or
experience of traumatic events meeting the diagnostic criteria of
PTSD, experience more stressful life events than healthy people
(5); recognition of PDSs associated with such cases is important
for understanding the pathophysiology of the clinical features of
bipolar disorder.

The purpose of this study was to identify PDSs in patients
with bipolar disorder. In the present study, we defined PDSs as
consisting of intrusions, avoidance, and hyperarousal, associated
with the past stressful events experienced by the patients that are
more mundane and less serious than those satisfying the PTSD
diagnostic criteria A in the fifth edition of the Diagnostic and
Statistical Manual of Mental Disorders (DSM-5) (12), objectively.
We also investigated the relationships between the clinical
features of bipolar disorder and the severity of PDSs associated
with stressful life events according to mood states (depression,
mania or hypomania, and euthymia).

MATERIALS AND METHODS

Study Design
This study employed a cross-sectional design.

Ethics Statement
This study was approved by the ethics committees of Chiba
University Graduate School of Medicine, Kisarazu Hospital, and
Sodegaura Satsukidai Hospital. All subjects provided written
informed consent for their participation in this study after the
protocol had been fully explained to them. All experiments were
performed in accordance with the Helsinki Declaration.

Participants and Procedures
This study was conducted between July 2016 and July 2017.
Participants were recruited from among patients commuting to
or hospitalized in Chiba University Hospital, Kisarazu Hospital,
or Sodegaura Satsukidai Hospital. The patients’ ages ranged from
20 to 65 years, and they were diagnosed with bipolar disorder
according to the DSM-5 criteria (12) using the Japanese version
of the Mini International Neuropsychiatric Interview (13, 14).
We excluded patients under 20 or over 65 years of age, patients
with PTSD, schizophrenia, major depressive disorder, comorbid
dementia, organic mental disorder, neurodevelopmental
disorders, or impending suicide attempt.

We selected the target sample size of the present study
based on our previous study (8). Consequently, a total of 210
outpatients and 17 inpatients underwent eligibility screening
for this study. Of these, 118 patients did not meet the criteria
for eligibility, and 109 patients were eligible to participate. Of
these, 30 patients declined an interview. Finally, 79 patients were
included in this study. We classified these patients into 3 groups,
according to mood state: depression, mania or hypomania, and
euthymia.

Assessment of Depression and Mania
We assessed the severity of depression using the Structured
Interview Guide for the 17-item Hamilton Depression Rating
Scale (HDRS) (15, 16), and evaluated the severity of mania
using the Young Mania Rating Scale (YMRS) (17). Euthymia
was defined by an HDRS score ≤7 and a YMRS score ≤7. We
categorized mixed state patients with HDRS and YMRS scores
>7 into a depressive or manic state, according to the DSM-5.

Assessment of Clinical Characteristics
We assessed demographic data, such as age, sex, comorbidity,
physical disease, family history of psychiatric disorders in first-
degree relatives, years of education, employment history, current
employment, marital history, history of smoking, history of
alcohol drinking, history of substance use, present medication,
disease and therapy duration, type of bipolar disorder (bipolar
I disorder or bipolar II disorder), and clinical features of
the current or past episodes (with anxious distress, mixed
features, rapid cycling, melancholic features, atypical features,
psychotic features, catatonia, peripartum onset, and seasonal
pattern), according to the DSM-5 definition. In the current
study, physical diseases included patients under treatment for
hypertension, diabetes, hyperlipidemia, reflux esophagitis, gastric
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ulcer, hypoferric anemia, asthma, gout, lumbar disc hernia,
premenstrual syndrome, and sleep apnea syndrome.

Assessment of Stressful Life Events
Interview Procedure for Assessing Stressful Life

Events
We had already excluded patients with PTSD, as this was one of
the study exclusion criteria. Moreover, we directly asked patients
whether they suffered from PTSD according to the Japanese
version of the Mini International Neuropsychiatric Interview
and the Japanese version of the Structured Clinical Interview for
DSM-IV (18).

After excluding patients with PTSD, as described above, we
assessed whether patients experienced “life events related to
PDSs” (here, referred to as “stressful life events”) by asking the
following question, “Did you experience life events resulting
in nightmares, flashbacks, involuntary and intrusive memories,
or persistent effortful avoidance, excluding life events matching
PTSD criteria?” We also asked whether patients experienced
onset-related events; these events were regarded as general events
that the patients themselves recognized as events that could
trigger the onset, irrespective of the presence or absence of
current PDSs.

Categorizing Life Events
We classified the patients’ life events into 10 groups by
referring to the list of threatening experiences in a questionnaire
that is frequently used to assess stressful events (19) as
follows: family problems without abuse, separation from a
close person, interpersonal-related events, health-related events,
money-related events, sex-related events, change of living
conditions, job-related events, bullying or neglect, and other
events.

Measure of the Severity of PDSs Associated With

Stressful Life Events
The impact of event scale-revised (IES-R) is a self-reported
questionnaire for assessing the severity of psychological
symptoms related to stressful life events (20). The IES-R has
been developed to assess trauma-related symptoms in patients
with PTSD. It consists of 22 items, including 8 for intrusion
symptoms, 8 for avoidance, and 6 for hyperarousal, which are
the 3 major sub-categories of PTSD symptoms. Each of the items
is scored from a scale of 0–4, with the higher scores implying
greater severity of traumatic symptoms. Therefore, the total
score for the IES-R ranges from 0 to 88. The IES-R has been
validated, with ensuring internal consistency worldwide (21),
and the Japanese version has also been developed and is available
(22).

As noted above, we hypothesized that patients with bipolar
disorder could perceive PDSs associated with their life events in a
manner similar to patients with PTSD and patients with unipolar
depression, as reported in our previous study (8). Therefore, we
adopted the IES-R to evaluate PDSs in this study. We instructed
the patients to write their stressful life events into the blank space
of the introductory document of the IES-R, and to answer each
item of the IES-R regarding their life event, as described above.

In addition, we also instructed the patients to write down their
onset-related event, and to answer each item in terms of their
onset-related event.

Primary and Secondary Endpoints
The primary endpoint was the prevalence of subjects with PDSs
associated with life events among the patients with bipolar
disorder. The secondary endpoints were the comparison of the
IES-R scores in each group, as classified by mood states, and the
relationships between the IES-R scores and clinical features.

Statistical Analysis
We analyzed the data separately for the 3 groups (depression,
mania or hypomania, and euthymia groups). We performed
all analyses using SPSS for Windows, Version 19 (IBM Corp.,
Armonk, NY, USA). The chi-square or Fisher’s exact test was used
for categorical variables, and Student’s t-test or one-way analysis
of variance (one-way ANOVA) for the other variables. We
performed one-way ANOVA for total and sub-category scores
of the IES-R, HDRS, and YMRS, followed by Games Howell test
for multiple comparisons. We also tested the correlation between
IES-R and HDRS scores, and between IES-R and YMRS scores
using Pearson’s product moment correlation analysis. The level
of significance was set at p < 0.05, and the power was set at 0.80.

RESULTS

Patients’ Characteristics
Table 1 shows the characteristics of the participants included
in the analysis. The 79 patients with bipolar disorder were
categorized into 3 groups: the depression group (n = 32),
mania or hypomania group (n = 22), and euthymia group
(n = 25). There were no significant differences in age,
sex, and years of education among the 3 groups. Further,
there were no significant differences in employment history,
current employment, marital history, physical diseases, and first-
degree relatives with psychiatric disorders among the 3 groups.
However, there were significant differences in the proportion of
inpatients and outpatients, and psychiatric comorbidity. Table 2
shows the categorization of psychiatric comorbidities. In all
groups, the most common comorbidity was panic disorder.
Three patients in the depression and mania group exhibited
2 psychiatric comorbidities, and 1 patient in the depression
group exhibited 3 psychiatric comorbidities. In the euthymia
group, no patient exhibited more than 1 comorbidity. There were
significant differences in the mixed and the melancholic features,
and no significant differences in other clinical features (Table 1).

Table 3 shows the prevalence of subjects experiencing life
events. Fifty-six subjects (70.9% of all subjects) experienced both
a stressful life event and an onset-related event. Eleven out of
the 56 subjects answered that their stressful life event and onset-
related event was the same event. A further 23 subjects (29.1%)
experienced either a stressful life event or an onset-related event.
All subjects experienced at least one of these events (Table 3).

Table 4 shows the classification of life events for all patients.
In terms of stressful life events, there were differences in the
events most commonly experienced by patients among the 3
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TABLE 1 | Patient characteristics, based on patient groups (depression group,

mania or hypomania group, and euthymia group).

Depression

(n = 32)

Maniaa

(n = 22)

Euthymia

(n = 25)

p-value

Age, years (SD) 45.0 (10.0) 43.4 (12.2) 47.8 (11.1) NS

[Age range] (years) [24-63] [20-64] [26-64]

Sex, male/female 16/16 13/9 11/14 NS

Outpatient/In-

patient

27/5 14/8 24/1 0.01d

Education, years

(SD)

13.8 (2.2) 13.2 (2.6) 13.6 (2.0) NS

Employment

history (%)

29 (90.4) 21 (95.5) 24 (96.0) NS

Current

employment (%)

15 (46.9) 7 (31.8) 13 (52.0) NS

Marital history (%) 16 (50.0) 8 (36.4) 14 (56.0) NS

Smoking (%) 8 (25.0) 9 (40.9) 8 (32.0) NS

Alcohol intake (%) 8 (25.0) 6 (27.3) 5 (20.0) NS

Substance use (%) 0 (0.0) 1 (4.5) 2 (8.0) NS

Physical disease

(%)

14 (43.8) 13 (59.1) 11 (44.0) NS

Psychiatric

comorbidity (%)

21 (65.6) 13 (59.1) 5 (20.0) 0.001d

Family psychiatric

historyb (%)

9 (28.1) 9 (40.9) 9 (36.0) NS

Type, Bipolar I/II 11/21 13/9 10/15 NS

Clinical featuresc

With anxious

distress (%)

0 (0.0) 0 (0.0) 1 (4.0) NS

With mixed

features (%)

2 (6.3) 9 (40.9) 3 (12.0) 0.003d

With rapid cycling

(%)

0 (0.0) 0 (0.0) 0 (0.0) NS

With melancholic

features (%)

14 (43.8) 3 (13.6) 5 (20.0) 0.03d

With atypical

features (%)

2 (6.3) 0 (0.0) 0 (0.0) NS

With psychotic

features (%)

8 (25.0) 7 (31.8) 9 (36.0) NS

With catatonia (%) 0 (0.0) 0 (0.0) 0 (0.0) NS

With peripartum

onset (%)

0 (0.0) 0 (0.0) 1 (4.0) NS

With seasonal

pattern (%)

2 (6.3) 0 (0.0) 0 (0.0) NS

Disease duration,

years (SD)

16.0 (7.9) 18.9 (10.5) 16.2 (10.9) NS

Therapy duration,

years (SD)

12.8 (7.7) 12.7 (8.6) 13.1 (10.3) NS

HDRS, points (SD) 14.6 (4.9) 7.9 (4.9) 3.2 (2.0) 4.0 × 10−15d

YMRS, points (SD) 1.9 (1.9) 13.7 (5.0) 1.2 (1.7) 1.0 × 10−14d

Variables represent mean (standard deviation: SD).

HDRS, Hamilton Depression Rating Scale; YMRS, Young Mania Rating Scale; NS, not

significant.
a Including mania and hypomania patients.
bFamily history of psychiatric disorder in a first-degree relative.
cClinical features include current or past episode and may overlap.
dThe data for the three groups were analyzed using one-way ANOVA, followed by the

Games–Howell test for multiple comparisons.

TABLE 2 | Psychiatric comorbidities, based on patient groups.

Depression

(n = 32)

Maniaa

(n = 22)

Euthymia

(n = 25)

All (n = 79)

Psychiatric

comorbidity (%)

21 (65.6) 13 (59.1) 5 (20.0) 39 (49.4)

Panic disorder

(%)

9 (28.1) 5 (22.7) 2 (8.0) 16 (20.3)

Social anxiety

disorder (%)

7 (21.9) 3 (13.6) 1 (4.0) 11 (14.0)

Obsessive-

compulsive

disorder (%)

4 (12.5) 2 (9.1) 0 (0) 6 (7.6)

Alcohol

dependence (%)

2 (6.3) 3 (13.6) 1 (4.0) 6 (7.6)

Bulimia nervosa

(%)

2 (6.3) 1 (4.5) 0 (0) 3 (3.8)

Anorexia

nervosa (%)

0 (0) 1 (4.5) 0 (0) 1 (1.3)

2 psychiatric

comorbidities (%)

3 (9.4) 3 (13.6) 0 (0) 6 (7.6)

3 psychiatric

comorbidities (%)

1 (3.1) 0 (0) 0 (0) 1 (1.3)

a Including mania and hypomania patients.

TABLE 3 | The prevalence of subjects with life events.

Stressful

life

events

Onset-

related

events

Depression

(n = 32)

Maniaa

(n = 22)

Euthymia

(n = 25)

All

(n = 79)

Yes Yes 28 14 14 56

[87.5%] [63.6%] [56.0%] [70.9%]

Yes No 3 2 2 7

[9.4%] [9.1%] [8.0%] [8.9%]

No Yes 1 6 9 16

[3.1%] [27.3%] [36.0%] [20.3%]

No No 0 0 0 0

[0.0%] [0.0%] [0.0%] [0.0%]

a Including mania and hypomania patients.

groups. Conversely, for onset-related events, the events most
commonly experienced by patients were job-related events in the
depression and euthymia group, whilemany patients experienced
interpersonal-related events, changes in living conditions, or job-
related events. For onset-related events, 30.6% of all patients
reported experiencing overlapping events.

Table 5 shows the medication profiles for all participants. The
predominant profile for all groups (34.4% in depression, 59.1%
in mania or hypomania, and 48.0% in euthymia group) was a
combination of mood stabilizers and antipsychotics. The highest
proportion of patients treated with a combination of mood
stabilizers, antipsychotics, and antidepressants was observed in
the depression group (21.9%). Only 1 patient in the euthymia
group was drug-free.
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TABLE 4 | Classification of life events.

Stressful life events Onset-related events

Depression

(n = 31)

Maniaa

(n = 16)

Euthymia

(n = 16)

Depression

(n = 29)

Maniaa

(n = 20)

Euthymia

(n = 23)

Family problems with no abuse 1 4 1 1 1 0

Separation from close person 3 4 5 3 2 1

Interpersonal-related events 7 3 3 8 4 8

Health-related events 8 0 4 4 2 5

Money-related events 1 0 0 2 0 0

Sex-related events 2 1 0 0 0 0

Change of living conditions 0 0 0 2 7 7

Job-related events 2 0 2 9 5 11

Bullying, neglect 6 3 0 4 4 0

Other events 2 1 1 1 2 1

Overlapping events 1 1 0 4 8 10

a Including mania and hypomania patients.

IES-R Scores for Life Events Among the 3
Groups
IES-R Scores for Stressful Life Events
Figure 1A shows the IES-R results for stressful life events among
the 3 groups. There were significant differences in the total IES-
R scores (α = 0.92) observed among the 3 groups (F = 8.40,
p = 0.001, power = 0.96). Post-hoc analysis showed significant
differences between the groups; the IES-R total scores for the
depression group (mean = 38.06, standard deviation [SD] =

16.56) and those for the mania group (mean 44.56, SD = 24.14)
were significantly higher than those in the euthymia group (mean
= 19.81, SD = 12.86; 95% confidence interval [CI] 7.57–28.94,
p = 0.0005; 95% CI 7.62–41.88, p = 0.004, respectively). There
were no significant differences in the total IES-R scores between
the depression and the mania groups.

As shown in Figure 1A, in terms of the IES-R score sub-
categories (intrusion, α = 0.89; avoidance, α = 0.84; and
hyperarousal, α= 0.82), there were significant differences among
the 3 groups for intrusion (F= 6.01, p= 0.004, power= 0.88) and
hyperarousal (F = 9.42, p= 0.004, power= 0.98). For avoidance,
the IES-R scores were significantly different among the 3 groups;
however, the power did not reach 0.80 (F = 4.54, p = 0.015,
power = 0.77). Each sub-category score, except for avoidance,
was significantly higher in the depression and mania groups than
in the euthymia group. For intrusion, the mean scores were
as follows: depression group, 14.10 (SD = 7.37); mania group,
16.94 (SD = 9.89); and euthymia group, 7.56 (SD = 6.73). For
avoidance, the mean scores were as follows: depression group,
14.74 (SD = 7.07); euthymia group, 8.25 (SD = 6.11); and mania
group, 15.25 (SD = 9.88). For hyperarousal, the mean score of
the depression group was 9.35 (SD= 4.99), and that of the mania
group was 12.38 (SD= 7.99), while it was lower for the euthymia
group (mean= 4.00, SD= 3.16).

IES-R Scores for Onset-Related Events
Figure 1B shows the IES-R scores for onset-related events among
the 3 groups. There was a significant difference among the 3

groups in terms of the total IES-R scores (α = 0.94) as well
as stressful life events scores (F = 10.59, p = 0.0001, power =
0.99). Post-hoc analysis showed significant differences between
the groups: the total IES-R scores in the depression group (mean
= 32.07, SD = 18.03) and those in the mania group (mean
= 35.85, SD = 24.67) were significantly higher than those in
the euthymia group (mean = 12.17, SD = 12.30; 95% CI 9.70–
30.09, p = 0.0001; 95% CI 8.60–38.76, p = 0.002, respectively).
There was no significant difference in the total scores between
the depression and mania groups.

As shown in Figure 1B, for each sub-category of the IES-R
score (intrusion, α= 0.90; avoidance, α= 0.88; and hyperarousal,
α = 0.87), there were significant differences among the 3 groups:
intrusion (F = 6.97, p = 0.002, power = 0.93), avoidance (F =

8.01, p = 0.001, power = 0.96), and hyperarousal (F = 9.53,
p = 0.0002, power = 0.98). Each sub-category score of the
depression andmania groups was significantly higher than that of
the euthymia group. For intrusion, the mean score was as follows:
depression group, 10.24 (SD = 7.38); mania group, 12.85 (SD =

9.86); euthymia group, 4.48 (SD= 5.38). For avoidance, the mean
score of the depression group was 13.14 (SD = 7.53) and that
of the mania group was 13.50 (SD = 10.25), while it was lower
for euthymia (mean = 5.13, SD = 6.43). For hyperarousal, the
mean score was as follows: depression group, 8.69 (SD = 5.39)
and mania group, 9.50 (SD = 8.59), while it was lower for the
euthymia group (mean= 2.57, SD= 2.79).

Correlations of the IES-R Score With the
HDRS and YMRS Scores
Figures 2A–C show the correlations between the total IES-
R scores for stressful life events or onset-related events and
the HDRS scores for the 3 groups. Although some patients
experienced both stressful life events and onset-related events,
we adopted the higher IES-R score for each patient. There were
significant positive correlations between the total IES-R score and
the HDRS score for each group (depression group: r = 0.42, p
= 0.018; mania group: r = 0.64, p = 0.001; euthymia group: r=
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TABLE 5 | Medication profiles of the three patient groups.

Class of medication Depression

(n = 32)

Maniaa

(n = 22)

Euthymia

(n = 25)

All

(n = 79)

MOOD STABILIZERS (MS)

Lithium 11 12 12 35

Sodium valproate 6 11 5 22

Lamotrigine 18 7 7 32

Topiramate 1 0 0 1

Gabapentin 0 1 0 1

Total (MS) 36 31 24 91

ANTIPSYCHOTICS (AP)

Olanzapine 3 3 2 8

Quetiapine 8 6 5 19

Aripiprazole 10 6 8 24

Other 4 6 2 12

Total (AP) 25 21 17 63

ANTIDEPRESSANTS (AD)

SSRI 8 3 1 12

SNRI 5 0 2 7

NaSSA 1 0 1 2

Trazodone 1 0 1 2

Other 1 0 0 1

Total (AD) 16 3 5 24

Benzodiazepine (BZ) 27 24 15 66

MEDICATION COMBINATION

MS 6 4 5 15

AP 2 1 2 5

AD 0 0 0 0

MS + AP 11 13 12 36

MS + AD 3 1 2 6

AP + AD 3 1 1 5

MS + AP + AD 7 2 2 11

Drug-free 0 0 1 1

MS, Mood stabilizers; AP, Antipsychotics; AD, Antidepressants; SSRI, Selective Serotonin

Reuptake Inhibitor; SNRI, Serotonin and Noradrenaline Reuptake Inhibitor; NaSSA,

Noradrenergic and Specific Serotonergic Antidepressant; BZ, Benzodiazepine.
a Including mania and hypomania patients.

0.70, p = 0.0001). In terms of the intrusion score of the IES-
R, there were significant positive correlations between the IES-R
scores and the HDRS scores for each group (depression group: r
= 0.43, p = 0.013; mania group: r = 0.63, p = 0.002; euthymia
group: r = 0.55, p= 0.005). For avoidance, there were significant
positive correlations between the IES-R scores and the HDRS
scores in the mania and euthymia groups (mania group: r =

0.43, p = 0.044; euthymia group: r = 0.62, p = 0.001), while
there was no significant correlation for the depression group. For
hyperarousal, there were significant positive correlations between
the IES-R scores and the HDRS scores for each group (depression
group: r = 0.47, p = 0.006; mania group: r = 0.69, p = 0.0004;
euthymia group: r = 0.61, p= 0.001).

There were significant positive correlations between the total
IES-R scores and YMRS scores (r = 0.40, p = 0.05), and the
hyperarousal score of the IES-R and YMRS (r= 0.41, p= 0.04) in

the euthymia group, while no other significant correlations were
observed in the other groups.

DISCUSSION

This study yielded two important findings. Firstly, even though
stressful life events occur more frequently, and are less serious
than traumatic experiences that meet the diagnostic criteria for
PTSD, bipolar patients with a manic/hypomanic episode or a
depressive episode perceived their experience of such stressful
life events, including their onset-related events, as more severe
PDSs than those in a euthymic state. Secondly, the severity
of depressive symptoms, but not of manic symptoms, was
positively correlated with the severity of the PDSs in patients with
bipolar disorder, regardless of their mood episodes or euthymic
state.

The first finding supports our hypothesis that patients with
bipolar disorder experience PDSs associated with stressful life
events similar to patients with unipolar major depression (8).
Interestingly, this study shows that bipolar patients with a
current manic or hypomanic episode also perceive their past
stressful events as severe PDSs, similar to patients undergoing
a current depressive episode. This study also demonstrates that
patients with bipolar disorder in a euthymic state suffer less
than those with any mood episode. In terms of depressive
episodes, this finding supports those of our previous study,
indicating that patients with treatment-refractory or unremitted
unipolar major depression perceive their onset-related life events
as serious PDSs (8). The finding that manic or hypomanic
patients with bipolar disorder also experience PDSs associated
with stressful past events was unexpected, as mood in a manic
episode is often described as euphoric, cheerful, and high (23).
However, considering that labile mood, which includes elevation,
expansiveness, or irritability, is a clinical feature of bipolar
mania (23), any mood episode may cause PDSs associated
with stressful past events in patients with bipolar disorder.
In addition, in terms of the psychoanalytic perspective, the
hypothesis of manic defense that has been described by Klein
(24), may help understand severe PDSs in bipolar patients
with manic or hypomanic episode. When patients with bipolar
disorder encounter stressful life events, they might exhibit manic
symptoms as a defense against depression.

Our results demonstrated that the severity of depressive
symptoms, but not that of manic symptoms, correlated positively
with the severity of the PDSs in bipolar patients with any mood
episodes and a euthymic state. According to the findings of
this and our previous study (8), these results indicate that the
PDSs associated with stressful past events may be related to
depression in mood disorders, such as bipolar disorder and
major depression. Experimental studies on human psychology,
regarding the relationship between emotion and memory,
provide clues to understand the association between depression
and PDSs. Bower has advocated his network theory of affect
which states that memories of emotional events are stored,
connecting the places or situations related to them (25, 26).
Therefore, people who feel certain emotions, such as happy
or sad ones, are likely to recall the past events during which
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FIGURE 1 | (A) IES-R scores for life events related to PDSs (total and sub-categories: intrusion, avoidance, and hyperarousal) for the depression, mania, and

euthymia groups. *Comparison between the depression and euthymia groups (p < 0.001);
†
comparison between the depression and euthymia groups (p < 0.01);

‡comparison between the depression and euthymia groups (p < 0.05); §comparison between the mania and euthymia groups (p < 0.01); #comparison between the

mania and euthymia groups (p < 0.05). (B) IES-R scores for onset-related events (total and sub-categories: intrusion, avoidance, and hyperarousal) for the

depression, mania, and euthymia groups. *Comparison between the depression and euthymia groups (p < 0.001);
†
comparison between the depression and

euthymia groups (p < 0.01); §comparison between the mania and euthymia groups (p < 0.01); #comparison between the mania and euthymia groups (p < 0.05).

they had experienced the same emotions. This phenomenon
is called mood-state-dependent memory (25, 26). Further, in
terms of neural mechanisms of retrieval of memories, Anderson
and colleagues, using functional magnetic resonance imaging
(fMRI) studies, have reported that the suppression of intrusive
or unwanted memories is regulated by inhibitory control
through the connectivity between frontal cortices, involved in
the prefrontal cortex and both the hippocampus and amygdala
(27, 28). Considering these neural network theories, bipolar and
unipolar depression patients with depressive symptoms might
be predisposed to recall and ruminate past stressful events
associated with a negative or sad emotion, and to perceive them
as the PDSs.

To further investigate the association between depression
and PDSs in patients with bipolar and unipolar disorders,
experimental studies on biased autobiographical memory may
contribute to understanding of the present findings. Such studies
show an association of stressful past events with mood disorders,
and accumulating evidence points toward negative recall bias in
autobiographical memory. Autobiographical memory is thought
to be the memory concerned with the recollection of personally
experienced past events (29). It is thought that patients with
depression recall and ruminate their past life events as negatively
biased memories, based on impaired cognitive processing, and
that these cognitive distortions and dysfunctions maintain the
depressive mood (30, 31). Young et al. have reported abnormal
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FIGURE 2 | The correlation between the total score of the IES-R for life events related to PDSs or onset-related events and the HDRS for the 3 groups (A, depression

group; B, mania group; and C, euthymia group).

activity of the amygdala and its related network, based on fMRI
(32), and have demonstrated the effectiveness of real-time fMRI
amygdala neurofeedback against major depression, based on
the theory of biased autobiographical memory in patients with
depression (33). As bipolar patients with any mood episodes also
perceive stressful life events as PDSs, such as intrusive memories,
future studies should investigate the association between bipolar
disorder and biased autobiographical memory, in order to
understand the pathophysiology of bipolar disorder.

Further, the severity of manic symptoms positively correlated
with the severity of the PDSs associated with stressful life events
in bipolar patients with euthymia, but not in those with manic
or hypomanic or depressive episodes. It is difficult to interpret
this finding, because the severities of manic symptoms and
of PDSs associated with stressful events in euthymic patients
with bipolar disorder are markedly less severe than those of
patients with a manic or hypomanic episode. To address this
issue, further detailed questionnaires or structural interviews
regarding subthreshold manic symptoms should be conducted
for euthymic patients with bipolar disorder.

This study has some limitations. Firstly, this study could
not assess whether PDSs become more intense because of
severe mood states or whether mood states were more severe
because of more intense PDSs, due to its cross-sectional design.
Prospective cohort studies are required to investigate this issue.
In addition, this study could not exclude confounding factors.
Secondly, the application of IES-R to assess PDSs in patients with
bipolar disorder remains methodologically limited. Although
PDSs associated with stressful life events were sufficiently covered
by the items of the IES-R, the IES-R was originally developed as
a tool for rating severity of PTSD. Further studies are required
to develop and validate a reliable original tool for the assessment
of PDSs. Thirdly, this study has been influenced by recall bias,
because each participant was requested to recall past stressful
events.

In conclusion, this study demonstrates that bipolar patients
with a manic or hypomanic episode or a depressive episode

perceive their experiences of stressful life events as more severe
PDSs than do euthymic patients. Moreover, the severity of
depressive symptoms, but not that of manic symptoms, positively
correlates with the severity of the PDSs in bipolar patients
with any mood episode and those in a euthymic state. These
findings indicate that depression may closely correlate with PDSs
associated with stressful past events in bipolar disorder.
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