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Abstract
Objective: Bipolar disorder often co-occurs with post-traumatic stress disorder, yet few studies
have investigated the impact of post-traumatic stress disorder in bipolar disorder on treatment
outcomes. The aim of this sub-analysis nested study was to explore symptoms and functioning
outcomes between those with bipolar disorder alone and those with comorbid bipolar disorder
and post-traumatic stress disorder.
Methods: Participants (n = 148) with bipolar depression were randomised to: (i) Nacetylcysteine alone; (ii) a combination of nutraceuticals; (iii) or placebo (in addition to
treatment as usual) for 16 weeks (+4 weeks discontinuation). Differences between bipolar
disorder and comorbid bipolar disorder and post-traumatic stress disorder on symptoms and
functioning at five timepoints, as well as on the rate of change from baseline to week 16 and
baseline to week 20, were examined.
Results: There were no baseline differences between bipolar disorder alone and comorbid
bipolar disorder and post-traumatic stress disorder apart from the bipolar disorder alone group
being significantly more likely to be married (p = 0.01). There were also no significant
differences between bipolar disorder alone and comorbid bipolar disorder and post-traumatic
stress disorder on symptoms and functioning.
Conclusions: There were no differences in clinical outcomes over time within the context of
an adjunctive randomised controlled trial between those with bipolar disorder alone compared
to those with comorbid bipolar disorder and post-traumatic stress disorder. However,
differences in psychosocial factors may provide targets for areas of specific support for people
with comorbid bipolar disorder and post-traumatic stress disorder.
Keywords: bipolar disorder, depression, psychiatry, comorbidity, stress disorders posttraumatic.
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Introduction
Comorbidities such as post-traumatic stress disorder (PTSD) are highly prevalent in
people with bipolar disorder (BD).(1,2) People who experience psychiatric comorbidities may
present with a more chronic and severe clinical course than those with a single psychiatric
disorder.(3,4) Those with comorbid BD and PTSD (BD+PTSD) have been shown to experience
a decreased quality of life compared to people with either disorder alone.(5,6) They also
experience a greater frequency of rapid mood cycling, mood instability, suicide attempts,(6,7)
and poorer social and occupational functioning, compared to those with BD alone.(4,8)
Additionally, rates of PTSD are higher in those with BD than in the general population,
with estimates ranging between 7% to 55%.(2,5,9–11) Several hypotheses have been explored
to explain the high rates of PTSD within BD. The increased risk of exposure to traumatic
situations during a manic or psychotic episode is characteristic of BD.(11,12) Furthermore, it
has been suggested that those with serious mental illness and PTSD may be more likely to
develop psychotic symptoms when experiencing intrusive memories, nightmares, and
flashbacks.(12,13)
There is some symptomatic overlap between BD and PTSD, including; mood swings,
hopelessness, inhibition, anhedonia, inner tension, sleep disturbance, irritability, difficulty
concentrating, hyperarousal, and relationship difficulties.(10,14) This overlap may lead to both
misdiagnosis and underdiagnosis of either disorder. Furthermore, PTSD symptoms such as
avoidance may increase the risk of experiencing a BD mood episode via increased social
isolation and decreased support seeking behaviours, negatively impacting BD maintenance.(10)
Moreover, the environmental cues (or triggers) associated with PTSD can drive emotional
lability and may evoke sudden panic, distress or avoidance; this may induce a hypomanic or
manic BD mood episode.(11)
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Data from several cross-sectional studies suggest that people with BD+PTSD have
poorer outcomes compared to those with BD alone. A large cross-sectional study investigating
comorbid anxiety disorders in the first 500 participants from the Systematic Treatment
Enhancement Program for Bipolar Disorder (STEP-BD)(15) study recorded an increased risk
of suicide attempts in comorbid BD and PTSD compared to other comorbid anxiety
disorders.(15) Quarantini and colleagues(6) similarly found that those with BD+PTSD have an
increased suicide risk than those with BD alone. A cross-sectional study was conducted on the
impact of PTSD in BD patients (N = 355) recruited from teaching hospitals. Participants were
divided into three groups, BD+PTSD (n = 40), BD exposed to trauma without PTSD (n = 60)
and BD with no trauma or PTSD (n = 254). The BD+PTSD group reported poorer quality of
life, increased rapid cycling, a lower likelihood of staying recovered, and higher rates of suicide
attempts, in contrast to the BD with trauma without PTSD and BD with no trauma or PTSD.(6)
These results are similar to those reported in a cross-sectional study of primary care patients.(16)
Ninety-six participants with BD and 30 participants with BD+PTSD were assessed on
depression, mania, and functioning measures. Comorbid BD+PTSD led to significant
impairments in social functioning including work loss, and worse physical and mental healthrelated quality of life, compared to those with BD alone.(16)
To date, two studies have investigated pharmacological treatment outcomes in those
with BD+PTSD. A recent study on childhood trauma including PTSD reported treatment
outcomes in lithium response rates in 135 participants with BD type 1 (BD I).(17) Those with
comorbid BD and PTSD had significantly lower lithium response rates than those with BD
alone.(17) Additionally, a pharmacogenetics study of lithium response of 184 participants with
BD I, Bipolar Disorder II (BD II) or schizoaffective bipolar type, supports these results.(18)
Participants with BD+PTSD had a lower lithium response rate compared to those with BD
alone.(18)
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Taken together, the literature highlights the high prevalence rates of PTSD in BD and
the more severe clinical course of those with BD+PTSD. This data provides a hinge point for
future research to build on to better inform pharmacological treatments and outcomes for
comorbid BD and PTSD. The aim of this paper was to compare BD alone and BD+PTSD
treatment outcomes using data from an adjunctive nutraceutical trial (of mitochondrial
enhancers including NAC vs NAC alone vs placebo).(19) The adjunctive nutraceutical trial(19)
found no significant between-group differences on change scores from baseline to week 16 on
any clinical or functional measures, one hypothesis that emerged was the mediating effects of
a comorbid diagnosis, such as PTSD, on treatment outcomes. This paper aims to determine
whether comorbid PTSD-impacted on outcomes (depression, mania, and functioning) of
individuals with bipolar depression.
Methods
Study Design
In this study we utilised data from a multi-site, three-arm double-blind randomised
controlled trial (RCT) investigating 16 weeks treatment (plus a week 20 visit, 4 weeks postdiscontinuation) of mitochondrial enhancers including NAC vs NAC alone vs placebo in
participants with bipolar depression.(19) The primary outcome of the RCT was change in
depression score from baseline to week 16. The secondary outcomes were measures of
mania and functioning. Results of the RCT showed no treatment group differences over time,
however all participants showed improvement from baseline to follow-up and at postdiscontinuation visit. Further details of the design and rationale have been published.(19,20)
Participants provided written and verbal informed consent. Approval was received from
Northern Sydney Local Health District HREC (Human Research Ethics Committee), The
Melbourne Clinic Research Ethics Committee for the adjunctive nutraceutical trial. The trial
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was prospectively registered (ANZCTR: ACTRN12612000830897). This study received
Deakin University ethics approval (reference number: 2012-138) and Barwon Health HREC
approval (reference number 11/10).
Participants
One hundred and eighty-one participants were included in the original RCT, recruited
from three Australian sites: Geelong and Melbourne, Victoria, and Sydney, New South Wales.
Demographic information, inclusion and exclusion criteria for the overall sample can be found
in Berk and colleagues.(19) In summary, participants were required to have a diagnosis of BD
(MINI Plus Version 5.0.0) and a MADRS score of ≥20 representing moderate to severe bipolar
depression.(21) To be included in this study participants needed to have attended at least one
post-baseline visit. One hundred and forty-eight participants were included in this sub-analysis.
Measures
Pharmacotherapy data was collected for all participants throughout the trial, including
medications, doses, frequencies, indication, and any changes to the medications (stopped,
started, or dosage adjustments). PTSD diagnosis was assessed using the MINI Plus Version
5.0.0.(21) Reliability and inter-rater reliability assessments were completed and training
modules were completed by all raters for administering the rating scales in the RCT.
To examine the treatment outcomes, validated and reliable mood and functioning
measures were completed at baseline and weeks 4, 8, 12, 16, and 20. These measures included
the primary outcome of the parent study, the Montgomery-Åsberg Depression Rating Scale
(MADRS),(22) as well as the Bipolar Depression Rating Scale (BDRS),(23) Young Mania
Rating Scale (YMRS)(24) and the Social Occupational Functioning Assessment Scale
(SOFAS)(25) which were used in this sub-analysis to compare BD alone and BD+PTSD.

6

Analysis
Baseline differences between those with and without PTSD were examined using
independent sample t-tests for continuous measures and the chi-square (χ2) test for categorical
variables. Independent samples t-tests were used for individual timepoint analysis (at each
study visit, five follow-up time points) for outcome measures including the MADRS, BDRS,
YMRS, and SOFAS. To compare change in symptoms over time, change scores from baseline
to week 16, and baseline to week 20 were calculated for each outcome measure. Analyses
comparing treatment arms (mitochondrial enhancers including NAC vs NAC alone vs placebo)
were not completed due to insufficient sample sizes within the comorbid BD and PTSD clinical
group. To mitigate against multiple statistical comparisons, we used an alpha level of 0.025 for
all statistical tests. To supplement findings, effect sizes measures were reported; Cohen’s d for
group differences on continuous measures; Cramer’s V for group differences on categorical
variables, and r for differences between groups based on non-parametric continuous variables.
Cohen’s criteria(26) were used to interpret strength of the effect sizes. The study is powered
to detect only a large mean differential change of five MADRS units or more (81% power).
Results
Participants (N = 148) were divided into two groups, those with BD+PTSD (n = 23)
and those with BD alone (n = 125). The baseline characteristics of these groups are shown in
Table 1. Participants were aged between 21 and 72 years (M = 46.5, SD = 12.3) and were more
likely to be female (64.86%, n = 96) the groups did not differ in terms of age or sex distributions.
Those with BD alone were significantly more likely to be in a relationship than those with
BD+PTSD (χ2 (1) = 6.08, p = 0.01). There were no significant differences between individuals
with BD alone and those with BD+PTSD on any other demographic variables. The retention
of participants in the MADRS group analysis in the BD alone group at week 20 (n = 95) was
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76.0% and the retention of the BD+PTSD group at week 20 (n = 14) was 60.8%, at week 16
the retention of participants in the BD alone group was 78.4% (n = 98) and in the BD+PTSD
group was 73.9% (n = 17). There was no significant difference between groups retention rates
at either week 16 or week 20 (χ2 (1) = 0.50, p = 0.47).
Using independent samples t-test there was no significant difference in scores for BD
alone and BD+PTSD on any of the outcome measures at any time point. Effect sizes measured
by Cohen’s d ranged from small to medium (0.01 - 0.42) for all t-test comparisons. Multiple
statistical analysis techniques were used to test the robustness of these results. However, the
results remain unchanged with more sophisticated generalised estimation equation modelling
(including symptom scores as the outcome, and the interaction of time at 6 levels and PTSD at
2 levels ‘yes’ or ‘no’ as fixed predictors) to simultaneously model all follow-up time points
while accounting for within-individual autocorrelation. Change in MADRS total score from
baseline to week 16 (end of trial) and baseline to week 20 (post treatment follow-up), in those
with and without PTSD are displayed in Figure 1 and Figure 2. The rate of change from baseline
to the follow-up time points were similar for the two groups.
Discussion
This study explored differences in treatment outcomes between individuals with
BD+PTSD and those with BD alone, using data from an adjunctive nutraceutical RCT.
Comorbid PTSD did not seem to have a significant impact on the domains of depression, mania,
and functioning in this sample of BD participants. Furthermore, baseline medication regimens
did not differ between groups, suggesting that regardless of pharmacotherapy treatment
selection, the outcomes were similar in those with or without PTSD.
The findings regarding no differences in groups on domains of depression, mania, and
functioning partially align with a cross-sectional study conducted by Assion and colleagues(5)
on PTSD and trauma exposure in BD with euthymic BD participants (N = 74). Baseline clinical
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data was analysed showing no statistically significant difference in mania scores between BD
alone, BD and those who were exposed to trauma and those with BD+PTSD. However, Assion
and colleagues(5) found significantly higher levels of severity of depression within the
BD+PTSD group, measured with the Post-Traumatic Stress Diagnostic Scale (PDS). Similarly,
a cross-sectional study by Quarantini and colleagues(6) in participants with BDI (N = 355)
found that those with BD+PTSD reported worse scores on quality of life, specifically in the
psychological, social relationship, and environment domains, compared to those with BD alone.
There was a significant difference in relationship status in baseline demographics,
where more people were married or in a de-facto relationship in the BD group, compared to
the BD+PTSD group. In contrast, previous studies comparing these two groups did not report
differences in relationship status.(2,5,10,27) The social impacts of BD+PTSD can be seen in a
recent evaluation of suicidal risk in BD+PTSD, with one of the propensity factors, a perceived
lack of social support, was found to be significantly higher in those with BD+PTSD compared
to BD alone.(27) Katz and colleagues(27) highlight the importance of assessing specific factors
in those with BD+PTSD, including the propensity factors (helplessness, pessimism, perceived
lack of social support and despair) even in patients not presenting with suicidality, to ensure
correct identification of suicide risk in this comorbidity. Additionally, the association between
PTSD and difficulties in social relationships, including intimacy and relationship quality has
been well established.(28,29) Considering this, it is possible that social support moderates the
effect of PTSD in BD patients. These factors are important to identify when examining
BD+PTSD and may help to inform clinical treatment decisions.
Strengths and limitations
Limitations of this study include the small number of participants with BD+PTSD (n =
23) in comparison to the BD alone population (n = 125), which may not have provided adequate
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statistical power to find differences between the disorder groups. Furthermore, the multiple
statistical comparisons that were conducted required this analysis to have an alpha value of p
< 0.025. The original RCT was not designed to look at differences in PTSD comorbidity in this
cohort, therefore, the outcome measures are to primarily investigate the change of BD
symptoms, which excludes any change in specific PTSD symptoms. The cohort was
nevertheless followed longitudinally and there was tight characterisation of both baseline
profiles and measures of clinical change. The parent study was negative on the primary
outcome reducing the potential impact of treatment in this cohort. While PTSD increases the
risk of a number of negative outcomes in BD, it does not seem to impact the participants
capacity to benefit from treatment within the RCT. In particular all participants in the parent
study showed symptom reductions over time; the instance of PTSD had no effect in the rate of
change.
Discrepancy between previous literature and the current findings may be attributed to
this study focussing on domains of depression, mania and functioning utilising three mood
specific scales, and one functioning scale, but the outcome measures of PTSD symptoms were
not included, limiting the study focus. Another possible explanation for the differing results
could be that previous research focusing on the impact of PTSD in BD did not have similar
strict inclusion criteria. The inclusion criteria requiring participants to be experiencing a current
depressive episode in this study may play a role in overall outcome measures. Previous research
has shown that PTSD symptoms including hyperarousal, disrupted sleep and mood swings are
more commonly associated with elevated BD mood states and mania.(10,11) Therefore, the
inclusion criteria of the study limits the exploration of mania, as depressive severity was
artificially truncated and variability of the sample reduced. Observational or cross-sectional
studies where there is no mood state restriction in the inclusion criteria may have more scope
to see differences in the disorder groups. Additionally, another possible reason for the negative
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results could be due to a short follow-up period in the parent study. The methodological
differences between the current study and previous research could partly explain the variation
in results.
Conclusion
We investigated clinical outcome differences between BD alone and BD+PTSD,
including domains of depression, mania, and functioning. There were no statistically
significant differences between BD alone and BD+PTSD, on these domains or in
pharmacological treatments. Exploratory analysis found more people were married or in a defacto relationship in the BD group, compared to the BD+PTSD group. Given the paucity of
information and the limitations of this study analysing secondary outcomes, future studies
should consider comorbid PTSD when evaluating outcomes in clinical trials of people with BD.
It would also be useful to better understand the impact of subthreshold trauma symptoms and
to understand the relationship between the timing of traumas (childhood, adult) and clinical
outcomes.
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Table 1. Descriptive statistics for baseline demographic and illness features for BD alone and BD+PTSD
Characteristics

M(SD)

BD alone
n = 125,
84.46%
46.4 (12.7)

BD+PTSD
n = 23,
15.54%
44.4 (9.5)

%Female

%(n)

63.2 (79)

73.9 (17)

Relationship status %Married/defacto

%(n)

46.6 (62)

21.7 (5)

-Age of formal BD diagnosis

M(SD)

35.4 (11.7)

34.5 (9.3)

-Self report duration of illness (in
years)
Number of hospitalisations

M(SD)

25.4 (12.2)

25.5 (9.7)

Median (IQR)

1.0 (4)

2.0 (5)

-Antidepressant %Yes

%(n)

54.4 (68)

69.6 (16)

-Mood stabiliser %Yes

%(n)

72.0 (90)

52.3 (12)

-Antipsychotic %Yes

%(n)

57.6 (72)

65.2 (15)

-Benzodiazepine %Yes

%(n)

18.4 (23)

26.1 (6)

Age

Descriptive statistic

Test-statistic

Effect size

t(38.26) =-0.87,
p = 0.38
χ2 = 0.97,
p = 0.32
χ2 = 6.08,
p = 0.01

d = -0.16

t(36.13) = -0.41,
p = 0.68
t(36.54) = 0.05,
p = 0.95
U=1164.50, Z=-0.78
p = 0.28

d = -0.08

χ2 = 1.82,
p = 0.17
χ2 = 3.56,
p = 0.05
χ2 = 0.46,
p = 0.49
χ2 = 0.72,
p = 0.39

V = 0.11

V = 0.08
V = 0.20

Illness features

d =0.01
r =0.39

Medication at baseline

Note. Abbreviations: PTSD = Post traumatic stress disorder, BD = Bipolar disorder, df = degrees of freedom
Bolded p values highlight significant values. t = t-test, χ = chi square, U = Mann Whitney. Cramer’s V
used to interpret chi square effect size, Cohen’s d used to interpret t-test effect size and r was used to
interpret Mann Whitney effect size. Adjusted df reported.

V = 0.15
V = 0.05
V = 0.07

Table 2. Comorbid BD+PTSD compared to bipolar disorder alone on mean change scores over time.
Outcome measure
MADRS
n, mean (SD)

Bipolar
disorder alone
BD+PTSD

Mean difference,
(95% CI)
Cohen’s d, p-value
BDRS
n, Mean (SD)

Bipolar
disorder alone
BD+PTSD

Mean difference,
(95% CI)
Cohen’s d, p-value
YMRS
n, Mean (SD)

Bipolar
disorder alone
BD+PTSD

Mean difference,
(95% CI)
Cohen’s d, p-value
SOFAS
n, Mean (SD)

Bipolar
disorder alone
BD+PTSD

Mean difference,
(95% CI)
Cohen’s d, p-value

BASELINE

WEEK 4

WEEK 8

WEEK 12

WEEK 16

WEEK 20

Baseline change
scores to week 16

Baseline change
scores to week 20

n = 125,
28.76 (5.28)
n=23,
30.78 (6.56)
2.02
(-.44, 4.4)
d = 0.36

n = 124,
19.43 (9.1)
n=23,
21.03 (10.71)
1.86
(-2.23, 6.08)
d = 0.19

n = 114,
17.13 (9.29)
n=20,
17.30 (10.21)
0.16
(-4.35, 4.69)
d = 0.01

n = 100,
15.90 (10.15)
n=19,
16.42 (10.62)
0.52
(-4.54, 5.59)
d = 0.05

n = 98,
15.34 (9.88)
n=17,
17.35 (11.43)
2.00
(-3.26, 7.27)
d = 0.19

n = 95,
15.80 (10.10)
n=14,
16.14 (10.10)
0.34
(-5.39, 6.44)
d = 0.03

n = 98,
-13.78 (10.26)
n=17,
-12.17 (11.17)
1.60
(-3.83, 7.05)
d = 0.15, p = 0.55

n = 95,
13.16 (10.46)
n=14,
-13.50 (10.09)
-0.33
(-6.24, 5.58)
d = -0.03, p = 0.91

n = 125,
24.49 (6.32)
n = 23,
27.17 (7.06)
2.67
(-.20, 5.56)
d = 0.41

n = 124,
17.45 (8.42)
n = 23,
19.30 (9.35)
1.85
(-1.99, 5.59)
d = 0.21

n = 113,
15.46 (9.04)
n= 19,
14.26 (9.18
-1.19
(-5.64, 3.25)
d = -0.13

N = 100,
14.21 (9.27)
n= 19,
14.31 (9.87)
0.10
(-4.53, 4.74)
d = 0.01

n = 96,
13.53 (9.01)
n = 15,
14.33 (12.66)
0.80
(-4.46, 6.06)
d = 0.08

n = 90,
14.00 (8.67)
n = 13,
13.84 (10.75)
-0.15
(-5.41, 5.10)
d = -0.01

n = 96,
-11.35 (10.43)
n = 15,
-12.00 (11.15)
-0.64
(-6.44, 5.14)
d = -0.06, p = 0.82

n = 90,
-10.88 (10.13)
n = 13,
12.61 (8.07)
-1.72
(-7.56, 4.10)
d = -0.17, p = 0.49

n = 125,
3.32 (3.31)
n = 23,
4.34 (3.63)
1.02
(-0.48, 2.53)
d = 0.30

n = 124,
3.65 (3.34)
n = 22,
4.68 (6.96)
1.02
(-0.83, 2.88)
d = 0.25

n = 113,
4.44 (4.92)
n = 19,
3.73 (5.94)
-0.70
(-3.19, 1.78)
d = -0.13

n = 101,
3.57 (4.02)
n = 19,
5.00 (5.10)
1.42
(-0.66, 3.50)
d = 0.33

n = 96,
3.34 (4.08)
n = 15,
2.86 (3.35)
-0.48
(-2.68, 1.71)
d = -0.12

n = 90,
3.29 (3.91)
n = 14,
5.00 (4.97)
1.70
(-0.61, 4.02)
d = 0.42

n = 96,
-0.16 (4.76)
n = 15,
-1.29 (4.26)
-1.10
(-3.68, 1.48)
d = -0.23, p = 0.40

n = 90,
-0.26 (4.27)
n = 14,
1.42 (4.41)
1.69
(-0.75, 4.14)
d = 0.39, p = 0.17

n = 125,
57.27 (9.60)
n = 23,
53.13 (11.32)
-4.14
(-8.57, 0.29)
d = -0.41

n = 124,
63.83 (12.41)
n = 23,
60.60 (13.00)
-3.23
(-8.84, 2.38)
d = -0.25

n = 114,
66.29 (12.53)
n = 19,
63.15 (10.14)
-3.14
(-9.13, 2.85)
d = -0.25

n = 100,
67.66 (12.89)
n = 18,
64.05 (11.32)
-3.60
(-10.03, 2.82)
d = -0.28

n = 96,
69.46 (13.13)
n = 15,
66.33 (12.41)
-3.13
(-10.31, 4.02)
d = -0.24

n = 92,
69.67 (12.93)
n = 13,
68.07 (13.63)
-1.59
(-9.24, 6.05)
d = -0.12

n = 96,
13.21 (11.83)
n = 15,
13.13 (9.73)
-0.08
(-6.46, 6.29)
d = -0.01, p = 0.97

n = 92,
12.82 (12.71)
n = 13,
17.07 (10.11)
4.25
(-3.05, 11.56)
d = 0.34, p = 0.25

Note. Abbreviations: PTSD = Post-Traumatic Stress Disorder, BD = Bipolar Disorder, MADRS = Montgomery-Åsberg Depression Rating Scale, BDRS = Bipolar
Depression Rating Scale, YMRS = Young Mania Rating Scale, SOFAS = Social Occupational Functioning Assessment Scale.

