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Abstract

Background: It is important to understand the factors associated with more severe mood symptoms in
bipolar disorder. The integrative cognitive model of bipolar disorder proposes that extreme appraisals
of changes to internal states maintain and exacerbate mood symptoms.

Aims: The current study aimed to investigate if post-traumatic stress disorder (PTSD) is related to current
depressive and manic bipolar symptoms, and whether this relationship is mediated by appraisals of
internal state.

Method: Participants with bipolar disorder (n=82) from a randomized controlled trial of cognitive
therapy for bipolar disorder (the TEAMS trial) completed self-reported questionnaires assessing
appraisals of internal state, generalized anxiety symptoms, and self-reported and observer-rated
depressive and manic symptoms. Clinical interviews assessed PTSD co-morbidity.

Results: Participants with bipolar and co-morbid PTSD (n = 27) had higher depressive symptoms and more
conflicting appraisals than those without PTSD. Regression analyses found PTSD to be associated with
depressive symptoms but not manic symptoms. Conflicting appraisals were found to be associated only
with manic symptoms meaning that the planned mediation analysis could not be completed.
Conclusions: Findings provide partial support for the integrative cognitive model of bipolar disorder and
highlight the need for transdiagnostic treatments in bipolar disorder due to the prevalence and impact of
trauma and co-morbidity. Working on trauma experiences in therapy may impact on depressive
symptoms for those with bipolar disorder and co-morbid PTSD.

Keywords: appraisals; bipolar disorder; integrative cognitive model; post-traumatic stress disorder (PTSD); trauma

Introduction

Bipolar disorder is often characterized as a severe and persisting disorder whereby people episodically
experience periods of mania or hypomania and depression (Grande et al., 2016). Definitions state that
more than 1% of the world population meet a diagnosis of bipolar disorder (Merikangas et al., 2011).
In order to inform both the prevention and treatment of bipolar disorder, it is important to
understand the factors that lead to more severe symptoms and clinical impact. One such
candidate is a history of psychological trauma (Etain et al, 2013; Neria et al, 2005). A recent
meta-analysis found that bipolar disorder was associated with a higher prevalence of potentially
traumatic experiences in childhood compared with non-psychiatric controls (Palmier-Claus et al.,
2016). There is growing evidence that exposure to trauma is associated with a range of adverse
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clinical outcomes in bipolar disorder (e.g. Agnew-Blais and Danese, 2016). However, is unclear
whether the relationship between trauma and bipolar disorder is explained by psychological
mechanisms, such as cognitive styles, implicated in the vulnerability and maintenance of
characteristic bipolar symptoms. The current study examined the prevalence of post-traumatic
stress disorder (PTSD) in a sample of people diagnosed with bipolar spectrum disorders enrolled
in a randomized controlled trial of cognitive therapy. The study specifically aimed to test whether
individuals with co-morbid PTSD, compared with those without, reported more extreme positive
and negative appraisals of internal states; and whether these appraisals mediated the relationship
between PTSD and bipolar disorder symptoms.

Many individuals with severe mental health difficulties, such as schizophrenia spectrum
disorders and mood disorders, have experienced traumatic events. Within samples of people
experiencing serious mental health difficulties, lifetime rates of reported trauma range from 49
to 100% (Grubaugh et al., 2011; Meade et al., 2009), with the rate of co-morbid PTSD being
estimated in the range of 19-53% (Cusack et al., 2006; Grubaugh et al., 2011; Mueser et al.,
2002). Between 4 and 40% of people diagnosed with bipolar disorder also meet diagnostic
criteria for PTSD (Cerimele et al., 2017; Hernandez et al., 2013; Merikangas et al., 2007; Otto
et al, 2004). This compares with estimates of 8% in the general US population (American
Psychiatric Association, 2000). PTSD is characterized by a constellation of symptoms
including intrusive memories, dissociative reactions, alterations in mood, cognitions, arousal
and reactivity (American Psychiatric Association, 2013). People diagnosed with bipolar
disorder and co-morbid PTSD, compared with those without co-morbid PTSD, have a higher
frequency of suicide attempts (Quarantini et al., 2010; Simon et al., 2004), a higher number of
manic/hypomanic episodes (Passos et al, 2016), poorer quality of life (Otto et al, 2006;
Passos et al., 2016; Quarantini et al, 2010), higher inter-episode depressive symptoms
(Maguire et al., 2008) and higher rates of functional impairment (Passos et al., 2016). One
study demonstrated that those with PTSD and bipolar disorder score higher for current
mania, but no significant differences were found regarding current depressive symptoms
(Quarantini et al., 2010). Little is currently known about the psychological mechanisms that
may mediate the relationship between bipolar disorder and PTSD.

Research has shown that for people diagnosed with bipolar disorder, co-morbid anxiety
disorders are highly prevalent with negative consequences and the negative impact increases
with multiple anxiety disorders (Otto et al., 2006). Therefore, it is important to disentangle
the impact of anxiety in bipolar disorders from the role of PTSD (Otto et al., 2006).

The integrative cognitive model of bipolar disorder and mood swings (Mansell et al., 2007)
provides some potential cognitive mechanisms for the associations between PTSD and the
symptoms of bipolar disorder. It proposes that central to the development of symptoms of
bipolar disorder are multiple conflicting and personalized appraisals of changes to internal
states. Appraisals are often goal related and can simultaneously be both positive (e.g. “‘When I
feel activated I will excel in whatever I'm doing’) and negative (e.g. ‘My activated mood
means I'm going to have a breakdown’) (Fisk et al., 2015). Behavioural responses to shifts in
internal states are dependent upon the nature of the current appraisal occupying awareness.
Individuals may attempt to suppress or enhance these internal states using counter-productive
strategies, such as ascent behaviours (actions that increase activation, e.g. risk taking) or
descent behaviours (actions that decrease activation, e.g. social withdrawal). The Hypomanic
Attitudes and Positive Predictions Inventory (HAPPI) was developed to assess the extreme,
conflicting appraisals of internal states at the heart of the model (Mansell, 2006). Research
demonstrated that high scores on the HAPPI can distinguish bipolar disorder from healthy
controls (Mansell, 2006), remitted unipolar depression (Alatiq et al, 2010; Mansell et al.,
2011) and non-clinical controls with and without previous hypomanic experiences (Mansell
et al., 2011). This provides evidence for the existence of appraisals that are unique to bipolar
disorder, as opposed to being a feature of all mood disorders. Further evidence demonstrates
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that these appraisals are not merely a consequence of bipolar disorder; negative appraisals of high
mood states can predict mood symptoms over the following month (Dodd et al., 2011b).

Vulnerability to bipolar disorder is proposed to be highest when internal states are appraised in
extreme and conflicting ways. Kelly et al. (2011) found that individuals were most likely to have
bipolar disorder when an activated state was endorsed both very positively and very negatively
at the same time. No studies have tested whether these appraisals are associated with more
severe current bipolar symptoms or the presence of PTSD. This might be expected given that
conflict concerning trauma has also been proposed to be responsible for maintaining distress
across severe mental health problems (Carey et al, 2014). Furthermore, it is important to
explore whether the extreme appraisals that can predict mood symptoms (Dodd et al., 2011b)
may be operating on the internal states involved in chronic traumatization (e.g. high arousal,
emotionally activating memories).

The current study aimed to build on existing evidence by comparing appraisals in those with
and without co-morbid PTSD in bipolar disorder. Specifically, we hypothesized that those with
PTSD would have higher levels of current depressive and manic symptoms, and report more
extreme positive and negative appraisals of internal states, compared with those without
PTSD. Further, we aimed to test whether appraisals mediated the relationship between PTSD
and bipolar disorder symptoms.

Overall aims/research question
The study examined the following hypotheses:

(1) Service users with bipolar and co-morbid PTSD have higher levels of manic and depressive
symptoms than those without co-morbid PTSD.

(2) Service users with bipolar and co-morbid PTSD have higher positive appraisals, negative
appraisals and conflicting appraisals than those without co-morbid PTSD.

(3) Across the whole sample, the interaction between positive and negative appraisals will be
related to more severe manic and depressive symptoms.

(4) Appraisals of mood states mediate the relationship between PTSD and bipolar disorder
symptoms.

Method
Participants

The current study is a secondary analysis of baseline data from the ‘Think Effectively About Mood
Swings’ (TEAMS; Mansell et al., 2014) randomized control trial. Participants with a DSM-IV
diagnosis of bipolar I or II disorder were recruited from NHS Trusts in the North West of
England. Participants were deemed eligible if they met the following inclusion criteria:
(i) having a DSM-IV diagnosis of bipolar I or II, characterized by a past DSM-IV hypomania
of 2 days or more and a major depressive episode, (ii) were aged 16 or over, and (iii) had a
score of at least 15 on the Beck Depression Inventory-II (BDI-II; Beck et al., 1996) for two
out of the six weeks prior to the study. Participants meeting the following criteria were
excluded: (i) DSM-IV diagnosis of non-affective psychotic disorder, (ii) current mania or
mixed episode according to DSM-IV, (iii) a primary DSM-IV substance use disorder,
(iv) moderate to severe learning disability, (v) organic impairment accounting for mental
health problem, or (vi) non-English speaking.

The sample characteristics are summarized in Table 1; chi-square tests demonstrated no
significant differences between those with and without PTSD for gender, diagnosis or
ethnicity. A t-test showed no significant difference in age between those with PTSD and those
without PTSD. Forty-three participants met the criteria for bipolar I disorder and 39 met the
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Table 1. Demographic and clinical characteristics of the sample

PTSD = 27 (33%) No-PTSD = 54 (67%) p
Age (years) 44.78 (SD = 9.10) 4428 (SD =13.13) 864
Gender .064
Male 5 (6%) 21 (26%)
Female 22 (27%) 33 (41%)
Diagnosis .064
Bipolar | 15 (19%) 27 (33%)
Bipolar Il 12 (15%) 27 (33%)
Ethnicity .361
White British 23 (28%) 48 (59%)
Other* 4 (5%) 6 (7%)
Number of anxiety co-morbidities
Total 66 71
0 1 (1%) 12 (15%)
1 8 (10%) 25 (31%)
2 8 (10%) 9 (11%)
3 2 (2%) 4 (5%)
4 4 (5%) 4 (5%)
5 4 (5%) 0 (0%)
Anti-depressants 15 (19%) 33 (42%)
Anti-psychotics 15 (19%) 34 (44%)
Benzodiazepines/hypnotics 4 (5%) 1 (1%)
Anti-convulsant 10 (13%) 23 (29%)
Lithium 3 (4%) 15 (19%)
No medication 2 (3%) 5 (6%)

Other ethnicities include Pakistani, other Asian, African, White Irish, other White, White and Asian, other mixed, other
ethnic group. Medication information is missing for four participants. PTSD information is missing for one participant.

criteria for bipolar II disorder. Twenty-seven participants met the diagnostic criteria for PTSD.
This equated to PTSD being present in 33% of the sample, 19% of men and 40% of women.

Measures

The Structured Clinical Interview for Axis | DSM-IV Disorders (SCID-I; First et al., 2002)

The SCID-I was used to establish participants’ psychiatric diagnoses. To verify that participants
met the study selection criteria, the screening module, Module A (Mood Episodes) and the
Psychosis screener of the SCID-I were administered. The PTSD module was used to identify
participants meeting diagnostic criteria for post-traumatic stress.

Demographic questionnaire
Participants were asked a series of questions regarding clinical and demographic characteristics.
Information was acquired regarding gender, age and current medications.

The Beck Depression Inventory-Il (BDI-Il; Beck et al., 1996)

The BDI-II was used to assess depression severity over the previous fortnight. Participants were
asked to respond to 21 items, each consisting of four statements describing increasing levels of
severity of specific depressive symptoms (rated from 0 to 3). Higher BDI-II total scores
indicate higher depression severity. The BDI-II has demonstrated good psychometric
properties, including high internal consistency and good test-retest reliability in clinical and
non-clinical samples (Beck et al., 1996). Cronbach’s alpha was .92 in the current sample.

The Hamilton Depression Rating Scale (HAM-D; Hamilton, 1960)

The HAM-D is a 17-item interview-based measure of depression that covers a range of
behavioural, affective and biological symptoms. Each item is scored on either a 3- or a 5-point
scale. These scores are then summed to provide a total depression severity score. Reportedly,
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the inter-rater reliability is between .70 and .96 and the test-retest reliability is between .65 and .96
(Kobak, 2003). Cronbach’s alpha was .82 in the current sample.

The Internal States Scale (ISS; Bauer et al., 1991)

The ISS is a 16-item scale assessing depressive and manic symptoms over the previous 24 hours.
The ISS consists of four subscales: Perceived conflict (5 items; e.g. “Today I feel argumentative’),
Activation (5 items; e.g. “Today I feel impulsive’), Depression (2 items; e.g. ‘Today I feel
depressed’) and Well-being (3 items; e.g. “Today I actually feel great inside’). Participants rate
to what degree they experienced the described internal state on a 0 (rarely) to 100 (much of
the time) scale. High scores indicate greater symptom severity for all subscales except the
Well-being subscale. Internal consistencies for the subscales ranged from Cronbach’s a=.92
for Depression to .81 for Perceived conflict (Bauer et al., 1991). Perceived conflict was the
only subscale included in the current analysis, for which Cronbach’s alpha was .83.

The Bech-Rafaelsen Mania Rating Scale (BMRS; Bech et al., 1978)

The BMRS is an observer-rated measure of manic symptoms across 11 domains: motor activity,
verbal activity, flight of thoughts, voice/noise level, hostility, mood, self-esteem, contact, sleep,
sexual interest and work. Each domain is assessed using statements rated on a scale of 0 (not
present, normal function) to 4 (obviously present e.g. ‘impossible to interrupt’), with higher
total scores indicating greater manic symptom severity. The BMRS is reported to have high
inter-observer reliability, acceptable external validity and good internal validity (Bech, 2002).
Cronbach’s alpha was .71 in the current sample.

The Generalised Anxiety Disorder-7 (GAD-7; Spitzer et al., 2006)

The GAD-7 is a 7-item self-report questionnaire used as a severity measure for generalized anxiety
disorder symptoms over the previous 2 weeks. It is scored on a 4-point Likert scale (0 = not at all,
1 = several days, 2 = more than half the days, 4 = nearly every day). This scale has demonstrated
both high levels of internal consistency (¢ =.89-.92) and test-retest reliability (r=.83; Lowe
et al., 2008; Spitzer et al., 2006). The current study found Cronbach’s alpha to be .91.

The Hypomanic Attitudes and Positive Predictions Inventory (HAPPI; Dodd et al., 2010)

The extended 61-item version of the HAPPI was used to measure extreme positive and negative
appraisals of activated states over the previous week. Participants responded on a visual analogue
scale ranging from 0 (‘T don’t believe this at all’) to 100 (‘I believe this completely’). Strong internal
consistency has been found for the overall scale with Cronbach’s alpha reported at .97 (Dodd et al.,
2011b), which is supported by the current study which reported Cronbach’s alpha at .96. The
HAPPI provides a positive (e.g. ‘When I feel excited, my fears and worries are no longer real’)
and negative appraisals subscale score (e.g. ‘The better I feel about myself, the worse other
people react towards me’). The positive and negative subscales were calculated by taking a
mean score of the items. The mean scores from the positive and negative subscales were
multiplied together to calculate the interaction term. In this study, Cronbach’s alpha was .87
for the positive appraisals items, and .77 for the negative appraisal items.

Procedure

The study was approved by the London Queen Square Research Ethics Committee (REC reference
11/L0O/1326). Participants were recruited through clinical staff and advertisements in community
mental health teams, outpatient services, GP practices, research volunteer organizations and the
voluntary sector. In addition, advertisements were placed on mental health charities’ websites and
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Table 2. Correlational matrix using rank biserial (for analyses with PTSD status) and Spearman’s correlations

Positive Negative
PTSD BDI BMRS  HAM-D ISS Conflict GAD-7  appraisals appraisals

BDI-II 39%**

BMRS 15 .16

HAM-D 45%*FF T 357

ISS Conflict 17 38**  24* .26*

GAD-7 27 T2 36 54*** 51%**

Positive appraisals 22% .20 29 17 .20 22

Negative appraisals 24 .18 .14 .20 .39%** 21 58***

Conflicting appraisals .23* .19 .23 .20 .36%** .24* .83*** .92%**

Rank biserial correlations are reported for all correlations that include the PTSD variable; Spearman’s correlations are reported for the
remaining correlations. PTSD, post-traumatic stress disorder. BDI, Beck Depression Inventory; BMRS, Bech-Rafaelson Mania Scale; HAM-D,
Hamilton Rating Scale for Depression; ISS, Internal States Scale; GAD-7, Generalized Anxiety Disorder-7. *p < .05; **p < .01; ***p < .001.

local media to reach potential participants who were not currently accessing mental health services.
Trained research assistants conducted initial screening interviews over the telephone or in person to
ensure that interested individuals met inclusion criteria. For those who met the inclusion criteria,
written informed consent was obtained and then baseline assessments were completed in person.
For further information on the procedure, participant recruitment and additional measures
included, please consult the study protocol for the TEAMS trial (Mansell ef al., 2014).

Data analysis

Inspection of descriptive statistics, histograms and the Kolmogorov-Smirnov test were used to identify
outliers and determine whether the data met assumptions for parametric analysis. As the majority of
the variables did not meet the assumptions of normality, a non-parametric analysis approach was
conducted. Rank biserial and Spearman’s correlations were used to test associations between
PTSD and bipolar disorder symptoms, positive appraisals, negative appraisals and conflicting
appraisals. These analyses were followed up by a series of two-step hierarchical regression analyses
to determine if PTSD predicted bipolar disorder symptoms while controlling for GAD-7 scores,
and if PTSD predicted appraisals while controlling for GAD-7 scores. It has been advised that to
detect a medium effect size when the desired statistical power is at the recommended level of 0.8
(Cohen, 1988) for two predictor variables, a sample size of 68 is required (Field, 2013), suggesting
that the current analyses which included 82 participants, were appropriately powered. As no
significant associations were found between PTSD and manic symptoms and appraisals and
depressive symptoms, it was not appropriate to continue with the planned mediation analysis.
This decision was additionally based upon concerns that the mediation analysis would be
insufficiently powered (Fritz and MacKinnon, 2007). All analyses were conducted using SPSS
(version 22). All statistical tests were two-tailed and used a significance level of 0.05.

Results

No outliers were identified. Correlational analyses revealed robust associations between PTSD and
the variables measuring depressive symptoms, the BDI-II and the HAM-D (Table 2). There were
significant positive associations between PTSD and the GAD-7, positive appraisals, negative
appraisals and conflicting appraisals. PTSD was not associated with the variables measuring
mania symptoms, the BRMS or the ISS conflict. Positive appraisals were associated with the
BRMS, negative appraisals were associated with the ISS conflict and conflicting appraisals
were associated with both the BRMS and ISS conflict. Appraisals did not show any
associations with the BDI-II or the HAM-D. The GAD-7 demonstrated robust associations
with the BDI-II, HAM-D, BRMS and ISS conflict.
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Table 3. Summary of hierarchical regression analyses investigating if PTSD predicts current bipolar

symptoms
Variable B p sr?
BDI-II
Step 1
PTSD .38 <.001 .147
Step 2
PTSD 21 .011 .041
GAD-7 .64 <.001 .38
HAM-D
Step 1
PTSD 43 <.001 .188
Step 2
PTSD 31 .001 .09
GAD-7 .46 <.001 .193
BRMS
Step 1
PTSD 12 .307 .013
Step 2
PTSD .04 741 .001
GAD-7 .29 .012 .076
ISS Conflict
Stepl
PTSD 17 .130 .029
Step 2
PTSD .02 .835 .000
GAD-7 .54 .000 .263

PTSD, post-traumatic stress disorder; BDI-II, Beck Depression Inventory-Il; BMRS, Bech-Rafaelson Mania Scale; HAM-D,
Hamilton Rating Scale for Depression; ISS, Internal States Scale; GAD-7, Generalized Anxiety Disorder-7.

Regression analyses

A first hierarchical regression was carried out with the BDI-II as the dependent variable (Table 3).
After including PTSD in the first step of the analysis (F (1,79) = 13.66, p = < .001), the adjusted
R? = .14, indicating that PTSD explained 14% of the variance in the BDI-II. The inclusion of the
GAD-7 variable at step 2 improved the prediction of BDI-II scores (R*=.52, F (2,78) = 43.60,
significance of R® change, p=.001). In the final step of the analysis, PTSD survived as a
significant predictor of BDI-II scores. GAD-7 scores also significantly contributed to the
prediction of BDI-II scores. Inspection of the squared semi-partial correlations (sr?) indicated
that PTSD uniquely explained approximately 4% of the observed variance in BDI-II scores
and GAD-7 explained 38% of the variance.

A similar regression model was estimated with the HAM-D as the dependent variable (Table 3).
After including PTSD in the first step of the analysis (F (1,79) = 18.38, p = < .001), the adjusted
R?>= 18, indicating that PTSD explained 18% of the variance in the HAM-D. The inclusion of the
GAD-7 variable at step 2 improved the prediction of the HAM-D scores (F (2,78) = 24.04, R> = .37,
significance of R* change, p =.001). In the final step of the analysis, PTSD survived as a significant
predictor of HAM-D scores. GAD-7 scores also significantly contributed to the prediction of
HAM-D scores. Inspection of the s* indicated that PTSD uniquely explained approximately 9%
of the observed variance in HAM-D scores and GAD-7 explained 19% of the variance.

A third hierarchical regression was carried out with the BRMS as the dependent variable (Table 3).
PTSD was included in the first step of the analysis but it could not reliably predict variance in the
BRMS (F (1,79) = 1.06, p = .31, R* adjusted = .001). Entering the GAD-7 variable at step 2 improved
the prediction of BRMS scores (F (2,78) =3.84, R*=.09, significance of R*> change, p=.01).
Inspection of the s7* indicated that GAD-7 uniquely explained approximately 8% of the observed
variance in BRMS scores.
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Table 4. Summary of hierarchical regression analyses investigating if PTSD predicts appraisals of
internal states

Variable B p sr?
Positive appraisals
Step 1
PTSD 23 .042 .051
Step 2
PTSD .18 119 .029
GAD-7 .18 114 .03
Negative appraisals
Step 1
PTSD 22 .053 .047
Step 2
PTSD .16 .16 .023
GAD-7 21 .063 .042
Conflicting appraisals
Step 1
PTSD .25 .024 .063
Step 2
PTSD .20 .078 .037
GAD-7 .19 .09 .034

PTSD, post-traumatic stress disorder; GAD-7, Generalized Anxiety Disorder-7.

A hierarchical regression was estimated with the ISS conflict as the dependent variable (Table 3).
Again, PTSD was included in step 1 but it could not reliably predict variance in the ISS conflict
variable (F (1,78) =2.34, p=.13, R* adjusted =.02). The inclusion of the GAD-7 variable at
step 2 improved the prediction of the ISS conflict scores (F (2,77) = 15.92, R*> = .29, significance
of R* change, p=.001). Inspection of the sr* indicated that GAD-7 uniquely explained
approximately 26% of the observed variance in ISS conflict scores.

A hierarchical regression was conducted with positive appraisals as the dependent variable
(Table 4). After including PTSD in the first step of the analysis (F (1,79 = 4.26, p =.04), the
adjusted R*=.04 indicating that PTSD explained 4% of the variance in positive appraisals.
The inclusion of GAD-7 in the second step did not reliably improve the prediction of positive
appraisals (F (2,78) = 3.45, R* = .08, significance of R? change, p =.114).

In a separate model with negative appraisals as the criterion variable (Table 4), the inclusion of
PTSD in the first step of the analysis did not reliably predict variance (F (1,79) = 3.86, p = .053,
adjusted R*>=.04). The inclusion of GAD-7 in the second step of the analysis did not reliably
improve the prediction of variance in negative appraisals (F (2,78) =3.77, R>*=.09,
significance of R? change, p =.06).

In a final hierarchical regression, conflicting appraisals were used as the dependent variable.
After including PTSD in the first step of the analysis, the adjusted R*=.05 (F (1,79) =5.33,
p=.02), indicating that PTSD explained 5% of the variance in conflicting appraisals. The
inclusion of GAD-7 in the second step did not reliably improve the prediction of conflicting
appraisals (R* = .10, F (2,78) = 4.19, significance of R* change, p = .09).

Discussion

The results from the current study demonstrated that people with bipolar disorder and co-morbid
PTSD present with higher current depressive symptoms than those without co-morbid PTSD. No
significant difference was found for mania symptoms as hypothesized. Those with co-morbid
PTSD appraised their internal states in more conflicting ways than those without PTSD.
Additionally, conflicting appraisals of internal states were positively associated with current
mania symptoms. Due to a lack of associations found between PTSD and mania symptoms
and appraisals and depressive symptoms, the planned mediation analysis was not conducted.
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Within the current sample, it was found that 33% of the sample had co-morbid PTSD, which
was towards the top end of the range of prevalence of PTSD reported in bipolar disorder (4-40%)
in previous investigations (Cerimele et al., 2017). Proportionately, more females were found to
have PTSD than men, supporting previous findings of women being nearly twice as likely to
have PTSD (Baldassano et al., 2005). A co-morbid anxiety disorder was found to be present
in 84% of the sample.

In partial support of the first hypothesis, those with bipolar disorder and co-morbid PTSD were
found to have higher depressive symptoms, in line with previous research (Maguire et al., 2008).
However, those with and without PTSD did not significantly differ on current manic symptoms,
inconsistent with the findings of several previous investigations. For example, Quarantini et al.
(2010) found those with co-morbid bipolar and PTSD to have higher mania symptoms but did
not find significant differences for depressive symptoms. Meta-analytic studies have indicated
that trauma exposure is associated with greater mania severity (Agnew-Blais and Danese, 2016).

In comparison with those without co-morbid PTSD, those with bipolar disorder and co-morbid
PTSD were found to have significantly more conflicting appraisals and negative appraisals, whilst
the difference for positive appraisals was just outside of significance. Across the sample, co-morbid
PTSD was significantly positively associated with conflicting appraisals, positive appraisals and
negative appraisals. Bipolar disorder with co-morbid PTSD was found to be a significant predictor
of conflicting appraisals and positive appraisals but not negative appraisals. Interestingly, GAD did
not significantly contribute to the regression models, suggesting that the relationship between PTSD
and appraisals of internal state is unique and cannot be extended to anxiety disorders. This is an
area which was previously untested but the results may be expected in the context of the integrative
cognitive model (Mansell et al, 2007). The model proposes that past life events affect personal
beliefs about the self and beliefs about internal states which in turn influence appraisals. One could
hypothesize that a severely traumatic life event is likely to influence appraisals, especially if the
trauma was experienced during a mood episode or considered to be a trigger for the development of
bipolar disorder. Conflict concerning trauma has also been suggested to be responsible for
maintaining distress within populations with severe mental health difficulties (Carey et al., 2014).

The relationship between appraisals of internal states and current bipolar disorder symptoms has
not previously been assessed in a sample of participants with bipolar disorder. Correlational analyses
revealed that conflicting appraisals were positively related to manic symptoms but no significant
associations were found for depressive symptoms. Positive appraisals were positively related to
scores on the Bech-Rafelson Mania Rating Scale (BMRS; Bech et al, 1978), whereas negative
appraisals were related to scores on the perceived conflict subscale of the Internal States Scale (ISS;
Bauer et al, 1991). These results were in partial support of the third hypothesis, but significant
associations were not found for depressive symptoms as expected. Kelly et al. (2011) found
positive and negative appraisals to be correlated with both depressive and activation symptoms.
However, this study utilized a non-clinical sample of undergraduate students and purely used two
subscales from the ISS (Bauer et al, 1991), while the current study included more extensive
observer-rated assessment of current mood states. At the centre of the integrative cognitive model
(Mansell et al., 2007) are appraisals of changes to internal states that are extreme, multiple and
conflicting. Dependent on which appraisal is occupying awareness, individuals may engage in
counter-productive behaviours in an attempt to exert control over the mood state. Supporting
evidence for this has emerged from the finding that multiple and conflicting appraisals are
positively related to higher manic symptoms, although no associations were found between
appraisals and depressive symptoms as anticipated.

Symptoms of generalized anxiety were controlled for throughout the analysis and found to be
significantly associated with PTSD, and depressive and manic symptoms. This supports the
previous literature, which suggests that concurrent anxiety has a negative impact in bipolar
disorder. This was an important addition to the current study as it isolated the role of PTSD
from generalized anxiety symptoms.
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Implications and future directions

The current study has added to the literature consistently demonstrating that rates of PTSD are high
within bipolar disorder populations and related to the severity of depressive symptoms. This suggests
that for people with bipolar disorder and co-morbid PTSD, working on trauma experiences in
therapy may impact on depressive symptoms. Furthermore, focusing in therapy on how
individuals appraise their internal states, specifically identifying and working with any conflicting
appraisals, could be a useful method to assist in managing hypomanic/manic mood states.

The current study was cross-sectional, meaning that cause and effect could not be determined.
Previous research has provided preliminary evidence that in a bipolar disorder sample, the HAPPI
(Dodd et al, 2010) can prospectively predict outcomes on the ISS (Bauer et al, 1991) and the
Work and Social Adjustment Scale (Mundt et al., 2002) over a 4-week period, while controlling
for current symptoms (Dodd et al., 2011b). To provide further evidence of the predictive power of
the HAPPI (Dodd et al., 2010) and to expand on the current research, it could be investigated if
the predictor variables from the current study can prospectively predict bipolar symptoms while
controlling for current symptoms.

The ideal study attempting to establish mediation for the effects of trauma would include a
measure of conflict around goals surrounding trauma (Carey et al., 2014) as opposed to only
conflict between appraisals of activated mood states. Indeed, an ideal study testing the Carey
et al. (2014) proposal need not be specific to patients with a diagnosis of bipolar disorder, but
would include a wide range of mental health problems in people reporting past trauma.

Limitations

A number of factors should be considered when interpreting the findings of this study. The
inclusion criteria specified that participants must be at least moderately depressed (to target in
therapy), and the exclusion criteria specified that participants could not be in manic episodes.
Therefore, when investigating current symptoms, proportionately more participants were in
current depressive episodes in comparison with those displaying manic symptoms.

There is a wealth of literature focusing on the relationship between various forms of trauma
and the impact on the clinical course of bipolar disorder. The current study measured trauma as a
binary variable based upon PTSD being present or not present. This may be limiting as it did not
allow for the analysis of the impact of different forms of trauma (for example, childhood sexual
abuse vs violent assault). Also, it did not capture traumas that may have been severe but where
participants did not meet PTSD criteria. The inclusion of a lifetime traumatic events questionnaire
would have been desirable. However, the benefit of only including people meeting diagnostic
threshold for PTSD is that the study focuses exclusively on traumas causing individuals
current difficulties that might have psychological mechanisms maintaining them.

Previous literature has demonstrated that multiple anxiety disorders can impact negatively upon
the clinical course of bipolar disorder (Otto et al., 2006). The current study only controlled for
symptoms of generalized anxiety within the analysis which may not have captured the full range
of difficulties associated with other anxiety disorders (e.g. social anxiety, panic disorder).

Conclusion

This study offers preliminary evidence for a relationship between PTSD and appraisals of internal
states in bipolar disorder. The results also support previous literature to suggest that
co-morbid PTSD can have a negative impact on the course of bipolar disorder. The study offers
partial support for the integrative cognitive model (Mansell et al, 2007). This model has
previously demonstrated its utility in explaining mood swings in patients with bipolar disorder
who were not selected for their interest in seeking psychological therapy (Alatiq et al., 2010;
Dodd et al, 2011a; Kelly et al, 2011; Mansell, 2006; Mansell et al., 2011). The mixed findings
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here may have emerged from the high rate of co-morbidities, suggesting that the model may have
encountered difficulties in accounting for all of the complexities of this anxious and traumatized
population. This study highlights the prevalence and detrimental effects of trauma in bipolar
disorder and emphasizes the importance of taking a transdiagnostic perspective (Mansell, 2016).
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