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Zusammenfassung

Einleitung: In den letzten Jahren hat der Fokus auf Geschlechtsunterschiede bei der
bipolaren Stérung zugenommen, dennoch bleibt vieles liber deren Einfluss auf klinische
Merkmale und Behandlungsansitze offen. Ziel dieser Studie ist es,
Geschlechtsunterschiede zu identifizieren, die Diagnose- und Behandlungsstrategien
beeinflussen konnten und dadurch méglicherweise die Therapietreue sowie die
Behandlungsergebnisse verbessern.

Methoden: Diese retrospektive Studie analysierte Daten aus Interviews mit 340
Teilnehmenden (171 Ménner, 169 Frauen; Alter zwischen 18 und 82 Jahren) aus der
BIPFAT/BIPLONG-Studie am Spezialambulatorium fiir bipolare Stérungen der
Medizinischen Universitit Graz, Osterreich. Wir untersuchten Geschlechtsunterschiede in
klinischen Merkmalen und medikamentdser Therapie vorwiegend mit logistischen und
linearen Regressionsmodellen. Ergidnzend wurden Chi-Quadrat-Tests und Mann-Whitney-
U-Tests fiir Subgruppenvergleiche herangezogen.

Ergebnisse: Unsere Ergebnisse zeigten, dass das Erkrankungsalter bei Frauen friiher lag (B
=-3.05, 95% KI =[-5.08, -1.02], p = .003). Frauen berichteten ihre ersten affektiven
Symptome im Durchschnitt im Alter von 22,7 Jahren (SD = 9,9), verglichen mit 26,4
Jahren (SD = 12,1) bei Méannern. Komorbide Zwangsstérungen traten bei Frauen
signifikant hiufiger auf (OR = 2.24, 95% K1 =[2.12, 41.33], p = .003). Ménner hingegen
zeigten hiufiger manische Episoden pro Jahr (B =-.32, 95% KI = [-.59, -.05], p = .019).
Unterschiede in der Behandlung zeigten sich nur innerhalb bestimmter Altersgruppen,
nicht jedoch in der Gesamtstichprobe.

Schlussfolgerungen: Insgesamt fanden wir weniger Unterschiede als erwartet, was darauf
hindeutet, dass andere Faktoren als das Geschlecht eine gro3ere Rolle im Verlauf der
bipolaren Storung spielen. Unsere Analyse weist darauf hin, dass mehr Frauen unter einer
Zwangsstorung als Komorbiditét leiden als Manner, ein Thema, das bisher noch wenig
untersucht wurde. Wéhrend frithere Studien iiberwiegend ein fritheres Erkrankungsalter bei
Minnern zeigen, fanden wir in unserer Stichprobe das Gegenteil. Ein weiterer
bemerkenswerter Unterschied im Krankheitsverlauf war, dass Méanner mehr manische
Episoden pro Jahr erlebten. Weitere Forschung ist notwendig, um unsere Ergebnisse zu
bestitigen, idealerweise mit einem spezifischen Fokus auf Zwangsstérungen bei bipolar
erkrankten Ménnern und Frauen, da Geschlechtsunterschiede bei dieser Komorbiditét
bislang kaum erforscht sind.
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Abstract

Introduction: There has been an increasing focus on sex differences in bipolar disorder in
recent years, yet much remains to be understood about their impact on clinical
characteristics and treatment approaches. The aim of this study is to identify sex
differences that could alter diagnosis and treatment strategies, potentially improving
patient compliance and outcomes.

Methods: This retrospective study analysed data from interviews with 340 participants
(171 men, 169 women; ages ranging from 18 to 82 years) from the BIPFAT/BIPLONG
study at the specialised outpatient centre for bipolar disorder at the Medical University of
Graz, Austria. We examined sex differences in clinical characteristics and drug therapy
primarily using logistic and linear regression models, with chi-square tests and Mann—
Whitney U tests applied as supplementary analyses for subgroup comparisons.

Results: Our findings revealed that the age of onset for bipolar disorder was earlier in
women (B =-3.05, 95% CI =[-5.08, -1.02], p = .003), with women reporting their first
affective symptoms at an average age of 22.7 (SD = 9.9) compared to 26.4 (SD =12.1) in
men. Comorbid obsessive-compulsive disorder was significantly more prevalent in women
(OR =2.24,95% CI=1[2.12, 41.33], p = .003). In comparison, men were shown to
experience manic episodes per year more frequently (B =-.32, 95% CI =[-.59, -.05],p=.
019). Differences in treatment emerged only within specific age subgroups rather than the
overall study sample.

Conclusions: Overall, we found fewer differences than expected, which suggests that
factors other than sex play a greater role in the course of bipolar disorder. Our analysis
indicates that more women are suffering from OCD as comorbidity than men, a topic that
has not yet been extensively researched. While previous studies mostly show that men
have an earlier onset of symptoms, we found the opposite in our sample. Another notable
difference in illness course was that men experienced more manic episodes per year.
Further research in this area is needed to verify our findings, ideally focusing specifically
on OCD in bipolar men and women, as sex differences in this comorbidity remain
underexplored.
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ABSTRACT

Introduction: There has been an increasing focus on sex differences in bipolar disorder in recent years, yet
much remains to be understood about their impact on clinical characteristics and treatment approaches.
The aim of this study is to identify sex differences that could alter diagnosis and treatment strategies,
potentially improving patient compliance and outcomes.

Methods: This retrospective study analysed data from interviews with 340 participants (171 men, 169
women; ages ranging from 18 to 82 years) from the BIPFAT/BIPLONG study at the specialised outpatient
centre for bipolar disorder at the Medical University of Graz, Austria. We examined sex differences in clinical
characteristics and drug therapy primarily using logistic and linear regression models, with chi-square tests
and Mann-Whitney U tests applied as supplementary analyses for subgroup comparisons.

Results: Our findings revealed that the age of onset for bipolar disorder was earlierin women (B =-3.05,
95% CIl=[-5.08, -1.02], p =.003), with women reporting their first affective symptoms at an average age of
22.7 (SD =9.9) compared to 26.4 (SD = 12.1) in men. Comorbid obsessive-compulsive disorder was
significantly more prevalentin women (OR =2.24, 95% Cl =[2.12,41.33], p =.003). In comparison, men were
shown to experience manic episodes per year more frequently (B =-.32, 95% CI =[-.59, -.05], p =.019).
Differences in treatment emerged only within specific age subgroups rather than the overall study sample.
Conclusions: Overall, we found fewer differences than expected, which suggests that factors other than sex
play a greater role in the course of bipolar disorder. Our analysis indicates that more women are suffering
from OCD as comorbidity than men, a topic that has not yet been extensively researched. While previous
studies mostly show that men have an earlier onset of symptoms, we found the opposite in our sample.
Another notable difference inillness course was that men experienced more manic episodes per year.
Further research in this area is needed to verify our findings, ideally focusing specifically on OCD in bipolar
men and women, as sex differences in this comorbidity remain underexplored.

INTRODUCTION

The field of psychiatry has made significant strides in overcoming sex stereotypes over the last century,
allowing for a more nuanced understanding of differences between men and women in mental health [1].
Historically, psychiatric research often failed to distinguish between subjective perceptions and
scientifically validated differences between sexes, but recent decades have seen a shift towards more
evidence-based approaches. Notably, the prevalence of mental disorders differs by sex, with women more
likely to experience internalising disorders such as depression and anxiety disorders, whereas men tend to
suffer more from externalising disorders like substance use disorders or attention-deficit/hyperactivity
disorder (ADHD) [2, 3, 4, 5].

In the context of bipolar disorder (BD), sex differences have become a focal point of research, reflecting this
broader shift towards personalised medicine. In recent years, several studies have examined different
aspects and differences concerning the role of sex in BD, such as age of onset, comorbidity patterns and
diagnostic prevalence. For instance, a large American retrospective cohort study that utilised insurance
claims data from over 97 million people found that women are more frequently diagnosed with BD [6],
although other studies report similar prevalence rates across sexes[7, 8, 9]. Bipolar Il disorder,
characterised by hypomanic episodes, appears to be more common in women, while bipolar | disorder
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shows no significant sex disparity [10, 11, 12]. These findings suggest either a potential underdiagnosis of
bipolar Il disorder in men or distinct biological underpinnings.

The age of onset for BD seems to be another area of conflicting evidence. While some studies report no
significant sex differences [13,14], others suggest that men experience an earlier onset of symptoms[10, 15,
16]. Sex differences extend to episode polarity as well; women are more likely to experience depressive and
mixed episodes[10, 16, 17, 18, 19], with depression frequently marking the first episode of the disorder [16,
19, 20]. In line with this, men have been shown to be more likely to experience manic episodes and to have
mania as the polarity of onset [19]. Psychiatric comorbidities also vary by sex, with women more commonly
presenting with eating, anxiety and post-traumatic stress disorders [10, 12, 16, 18, 21] while men more
frequently suffer from substance use and alcohol use disorders [16, 17, 20, 21, 22]. Furthermore, while
women with BD attempt suicide more frequently, men have a higher suicide mortality rate [23].

Sex-related differences have also been observed in the psychopharmacological treatment of bipolar
disorder, although the data in this area remains relatively sparse. A 2015 Swedish study found that women
were more likely than men to receive psychiatric treatment, including antidepressants [24]. However, there
is insufficient data to clearly delineate sex-specific differences in treatment response [10, 13, 25].
Therapeutic approaches vary globally. Many current guidelines for the management of BD primarily focus on
pharmacological interventions [26]. Long-term drug therapy is often based on mood stabilisers, namely
lithium or anticonvulsants such as valproate, lamotrigine, carbamazepine and topiramate, which can reduce
the number and severity of episodes [26]. Options for the acute treatment of hypomanic, manic or mixed
episodes include lithium, valproate, atypical antipsychotics such as quetiapine, olanzapine, risperidone or
aripiprazole and typical antipsychotics such as haloperidol [26]. Both monotherapy and combination
therapy are possible and the short-term administration of benzodiazepines may also be considered. Bipolar
depression can be treated with lithium, quetiapine or lamotrigine as monotherapy or in combination with
antidepressants. As there is a risk of antidepressant-induced manic/hypomanic switch, monotherapy with
antidepressants without a mood stabiliser is contraindicated [26, 27]. Considerations for sex in these
guidelines apply only to valproate as it is potentially teratogenic and should therefore be avoided when
treating women of childbearing age [27]. A 2024 study also suggests an increased risk of
neurodevelopmental problems in children conceived while the father was receiving valproate therapy and
for three months after stopping treatment [28]. Further sex differences in drug therapy may be related to the
clinical characteristics mentioned above, as treatment depends on the polarity and severity of the episode.
Women would therefore receive antidepressants more often than men due to their higher likelihood of
experiencing bipolar depression. In terms of psychotherapy, men are less likely to seek this type of help,
despite evidence that it is equally beneficial for them [29, 30].

In summary, the existing evidence underscores the need for further research into sex differences in the
characteristics and treatment of BD. A deeper understanding of these differences is crucial for improving
diagnostic accuracy, tailoring treatment plans, reducing side effects and ultimately enhancing patient
outcomes. This study aims to contribute to this body of knowledge by examining both established and novel
variables related to sex differences in the clinical presentation and treatment of BD.

Based on these insights from prior research, we formulated several hypotheses to be tested in this study:
We hypothesise that (1) men experience an earlier onset of affective symptoms, (2) men receive an earlier
diagnosis of bipolar disorder, (3) bipolar Il disorder is more prevalent among women, (4) women are more
likely to suffer from depressive episodes, (5) men are more likely to experience manic episodes, (6) anxiety
disorder is primarily found in women, (7) comorbid substance and alcohol use disorders are more common
in men and (8) women are more likely to be prescribed antidepressants than men.

METHODS

Participants

The study sample consists of participants in the ongoing BIPFAT/BIPLONG (The Bipolar Disorder in the
Longitudinal Course) study at the specialised outpatient centre for BD at the Medical University of Graz,
Austria. The BIPLONG study, which has been running since 2012, has collected a wide range of information
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about individuals with BD, including clinical, psychological and demographic data. Inclusion criteria require
adulthood and the absence of dementia, schizophrenia and severe somatic illness such as cancer,
Parkinson’s disease or multiple sclerosis. Written informed consent was obtained before participation and
the study was approved by the Ethics Review Committee of the Medical University of Graz in accordance
with the Declaration of Helsinki (EC-Number: 24-123 ex 11/12) [31].

Procedure

For the purpose of this analysis, only data from the first measurement time was used. The diagnosis of BD
was determined using the Structural Clinical Interview for Diagnostic and Statistical Manual of Mental
Disorders (SCID) [32]. For the remaining variables a demographic questionnaire was utilised. Patients were
euthymic at the time of inclusion of the study. Nevertheless, due to the nature of the disorder not all patients
remained stable over time.

The examined clinical characteristics were age of onset, age of diagnosis and diagnostic delay, prevalence
of bipolar | and Il disorders, polarity of onset, number of manic and depressive episodes, number of
episodes per year, number of suicide attempts, alcohol use disorder, other substance use disorder,
psychosis history, anxiety disorder, obsessive-compulsive disorder (OCD) and post-traumatic stress
disorder (PTSD). The selected comorbidities were assessed by questionnaire and were not diagnosed at the
time of testing. Additionally, medical records from the patients were analysed from both the hospital and the
local medical record system, which covers regional inpatient medical records.

Medications at time of testing were categorised as antidepressants in general, selective serotonergic
antidepressants, tricyclic antidepressants, other antidepressants, lithium, anticonvulsants in general,
valproate separately, typical and atypical antipsychotics and benzodiazepines. The tests did not consider
dosage or duration of use. Further testing was performed regarding combination therapy of two or more
psychotropic medications, monotherapy with only one drug class and polytherapy with three or more drug
classes.

Statistical Methods

Logistic regression analyses were conducted to examine sex differences in nominal clinical characteristics
and medication variables [33, 34]. In each model, sex (female = 2; male = 1) served as the primary predictor
and age was included as a covariate to control for potential confounding. For each model, odds ratios (OR)
and 95% confidence intervals (C/) were reported for sex (female). Continuous clinical variables (e.g. age of
onset, number of episodes) were assessed using multiple linear regression with sex and age entered as
independent variables [33, 34].

Logistic regression models were checked for linearity of the logit for continuous predictors, model fit
(Hosmer-Lemeshow test) and multicollinearity. For typical and atypical antipsychotics, the assumption of
linearity of the logit for age was violated. The models were re-estimated using a quadratic transformation of
age (age and age?) to account for non-linearity. The Hosmer-Lemeshow test for the valproate model was
significant (p = .02), indicating potential model misfit. In addition, the model explained only a small
proportion of the variance (Nagelkerke R* = 0.010). Therefore, the results for valproate should be interpreted
with caution.

For linear regression models, standard assumptions were tested and met, including linearity, normality and
homoscedasticity of residuals and absence of multicollinearity. For the predictor age, a suspicious non-
linear pattern was detected in relation to the variable suicide attempts. Therefore, a quadratic term (age?)
was added to the regression model to account for potential curvilinear effects.

As a supplementary analysis, participants were grouped into three age categories: <35 years (n=110), 35-50
years (n=117) and >50 years (n=113). Age ranges were chosen based on previous research in this field. For
instance, a large US study of 2019 focusing on comorbidities in bipolar patients employed comparable age
stratifications [35]. Furthermore, a prospective study conducted in 2024 defined the age range of 15 to 35
years for young individuals at risk of developing bipolar disorder (BD) [36]. BD occurring in individuals over
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the age of 50 is classified as old age bipolar disorder (OABD) [37], which served as the basis for selecting this
age cut-off.

A different statistical approach was implemented for the age group analyses, as age was no longer treated
as a continuous covariate but instead used to define the strata. Within each age group, sex differences were
then assessed using a chi-square-test (x*-test) for all nominal variables including drug therapy and most
clinical characteristics. For metric variables, namely age of onset and diagnosis, diagnostic delay, number of
manic and depressive episodes and suicide attempts the Mann-Whitney U test was applied instead of the t-
test due to smaller subgroup sample sizes and non-normal distribution of the data.

The level of significance was set at p < .05, all hypotheses were tested two-tailed and data analysis was
conducted with IBM SPSS Statistics 29.

Significant sex differences in education were considered using the Mann-Whitney U test.

Missing values were considered MCAR (missing completely at random) and were not altered for
calculations. Most of these were related to questions concerning polarity of onset (n=18), age of onset (n=6),
age of diagnosis (n=12), number of depressive episodes (n=55) and number of manic episodes (n=53). This
was mostly because people did not have a clear recollection of these events and were therefore unable to
answer. Four individuals reported a mixed episode as polarity of onset, which was categorised as invalid for
calculations, as we only compared depressive and (hypo)manic phases.

RESULTS

The sample consists of 340 participants (171 men, 169 women). For the current investigation, data from 349
participants were considered for the analyses. Due to missing data for relevant variables, nine individuals
were excluded, yielding a final sample size of N = 340.

Table 1 presents the timeline and course of illness, polarity of onset and comorbidities of BD in the total
sample. Compared to men, the age of onset was earlierin women (B =-3.05, 95% C/ =[-5.08, -1.02], p =
.003). OCD was significantly more prevalent in women overall (OR =2.24, 95% Cl =[2.12, 41.33], p =.003).
Men experienced manic episodes per year more frequently than women (B =-.32, 95% Cl =[-.59, -.05], p =
.019).

Table 2 depicts the number of male and female patients treated with each drug class and also compares
combination therapy, monotherapy and polytherapy. No statistically significant sex differences were
observed.

Tables 3-5 report the detailed statistical results of the regression analyses.

Tables 6-7 display the results of the supplementary analysis stratified by age group. Women aged 35-50 had
an earlier age of onset (U= 1221.50,Z=-2.31, p =.021), as did women over 50 (U =7090.50, Z=-2.65,p =
.008). The age of diagnosis was only earlier in women over 50 (U= 1036.50,Z=-2.85, p =.004). OCD was
more prevalent in the age groups under 35 (x2(1) =6.67, p=.010, ¢ =.25) and between 35 and 50 (x2(7) =
5.18,p=.023, ¢ =.21). PTSD occurred more often in women between 35 and 50 (x2(7)=5.18, p =.023, ¢ =
.21). In men over 50, the combination of 2 or more drug classes was more prevalent (x2(7) =5.43, p =.020, ¢
=.22) and antidepressants in general were prescribed more frequently (x2(71) =4.93, p =.026, ¢ =.21).
Women between 35 and 50 received typical antipsychotics more often (x2(7) =5.83, p=.016, ¢ =.22).

DISCUSSION

We analysed the sample in terms of clinical characteristics and drug therapy of BD to identify significant
differences between male and female participants. We expected to find several sex differences, particularly
regarding the course of illness and comorbidities in the former and mood stabilisers in the latter.

We found that the age of onset of BD was earlier in women, while the age of diagnosis was only earlierin
women over 50. OCD was significantly more common in women. There was a higher prevalence of manic
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episodes per year in men, however no statistically significant difference was found regarding depressive
episodes or total number of episodes. In terms of medication, men over 50 were more likely to receive a
combination of two or more psychiatric drugs, with antidepressants in general being more common. Women
between 35 and 50 were treated with typical antipsychotics more frequently.

A 2020 study found the lifetime prevalence in the general population to be 1.0% in men and 1.5% in women
[38]. In our sample of participants with BD we found a prevalence of around 1.2% in men and 10.1% in
women, with one in six women under the age of 35 affected. The common co-occurrence of BD and OCD
has already been established [39, 40], with one study suggesting that the symptoms of OCD are more likely
to be secondary to BD, rather than representing a separate condition [41]. This conclusion can be drawn
considering OCD in BD seems to exhibit an episodic course with symptoms worsening in depressive
episodes and improving during manic or hypomanic episodes [41, 42]. However, the sex disparity in our
findings calls for further exploration of sex-specific factors that may contribute to this comorbidity,
particularly as it has important clinical implications. The elevated rates of OCD in women with BD may
influence treatment strategies, as pharmacological treatments commonly used to manage OCD,
particularly serotonergic drugs, can induce mood instability in individuals with BD [39, 40]. While our sample
did not show an increased use of antidepressants, it is important to note that higher doses of SSRIs, which
are often used to treat OCD, could have a different impact on mood regulation, particularly in patients with
BD. Given that the dosage of SSRIs in OCD treatment is typically higher than in depression treatment, itis
possible that even a non-significant increase in antidepressant use could exacerbate mood instability if
higher doses were used. Future studies accounting for medication dosage may provide more insight into
whether this comorbidity should be managed differently in women with BD, considering the increased risk of
manic switches or hypomania associated with serotonergic treatments. Additionally, the findings have
implications for psychotherapeutic interventions. Standard psychotherapeutic approaches for BD, such as
psychoeducation, cognitive-behavioural therapy (CBT), and interpersonal and social rhythm therapy (IPSRT)
[43], may need to be adjusted when OCD is present. Specifically, techniques focused on monitoring and
managing prodromal symptoms of BD could potentially exacerbate obsessive-compulsive symptoms.
Therefore, clinicians should consider integrating specific interventions targeting OCD symptoms into
treatment plans for women with BD, ensuring that the approaches used do not inadvertently reinforce OC
behaviours. A more nuanced, tailored approach to both pharmacological and psychotherapeutic
interventions could improve outcomes for this population.

Regarding other clinical characteristics, fewer differences were found than we had anticipated. In medicine,
age of onset is considered a key factor, as it helps define the likelihood of a disease occurring within certain
age ranges, aiding in screening and prevention efforts. Furthermore, this variable can provide insight into the
underlying causes of illnesses, with early onset often suggesting a genetic component, which may vary in
strength between sexes. As mentioned above, prior studies have reported mixed results on the age of onset
[10, 13, 14, 15, 16], generally indicating an earlier onset in men. However, our results contrast with this
trend, suggesting the opposite pattern. It is important to note that this information was based on reports of
'first affective symptoms', which could theoretically be caused by a variety of factors other than BD. This
could also explain the discrepancy with older age groups reporting a later age of onset, as mental health
awareness has increased in recent years [44]. Itis likely that people's self-assessment of their emotional
state will change as they become more sensitive to the issue, presumably leading them to regard affective
symptoms as pathological earlier than before. Age of diagnosis and diagnostic delay show less significant
differences, although it is interesting to observe a much lower diagnostic delay among younger people,
suggesting a significant improvement in the speed with which people are being diagnosed. Even though
polarity of onset shows a tendency towards results found in previous studies, with women having a
depressive onset more frequently [16, 20], we did not find a statistically significant difference between
sexes. Neither could we confirm that women are more often affected by bipolar Il disorder which supports
the above-mentioned assumption that bipolar Il disorder is equally prevalent in both sexes and that the
results of prior studies may be influenced by under-diagnosis of men [6, 7, 8,9, 10, 11, 12]. One possible
reason for this is that men are less likely to seek help for issues related to mental health [45]. A 2020 article
on mental health stigma argues that mental illness is often overlooked in men and that they are more likely
than women to engage in unhealthy behaviours such as substance use disorder [46]. In addition, bipolar
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disorder has less severe symptoms and an affected person might not even feelill during hypomanic
episodes. The perception of illness likely varies in men and women, driven by differences in societal
standards and sex role stereotypes [47]. Friends and family members noticing the change in behaviour
during a hypomanic episode might look at it more positively in men, less likely urging them to seek out help.
While the total number of episodes and depressive episodes per year did not differ significantly between
sexes, men experienced significantly more manic episodes per year, indicating subtle sex-specific variations
in the course of illness. This outcome is in line with previous findings [19]. Nonetheless, the number of
episodes is only one of many indicators of illness course and may be affected by recall bias, as it relies on
self-reported data. The differences in comorbidities observed were consistent with previous studies[10, 12,
16, 17, 20, 21, 22], though none reached statistical significance.

Given the discrepancies between our findings and prior research, it is crucial to explore potential
contributing factors. Geographical variations, including differences in genetic predisposition, environmental
exposures, and socioeconomic factors, may play a role in shaping the onset and progression of illness [48,
49]. A 2021 study on health inequality in the EU revealed that significant differences exist even between
neighbouring countries with comparable economic strength [50]. Additionally, disparities in healthcare
systems could affect access to care, potentially leading to delays in diagnosis in certain populations,
particularly when comparing European and American health care data [51]. The nature of the outpatient
specialised setting in our study may have influenced participant selection, potentially capturing less severe
cases. In contrast, many of the study populations referenced in our background research also included
inpatients or focused exclusively onthem [15, 16, 17, 21]. As a final point, the availability of specialised
treatment and the utilisation of outpatient care may have contributed to symptom stabilisation, resulting in
a more uniform illness course within our sample.

Medication was overall more similar between the sexes than initially expected, with only a few differences
observed in specific subgroups. This could however be attributed to sample size limitations, as trends were
generally moving in the direction of expected results. Contrary to findings in the background literature,
women received antidepressants less frequently than men, with this finding reaching statistical significance
only in those aged over 50. Non-TCA (tricyclic antidepressants)/non-SSRI (selective serotonin reuptake
inhibitors) antidepressants like trazodone and mirtazapine had the biggest impact on this outcome.
Conversely, a large Swedish study on sex differences in the treatment of bipolar patients, previously
mentioned in the introduction, reported that women received antidepressants more often than men [24].
Apart from the difference in scale, this discrepancy may be attributed to differences in prescribing practices
and clinical guidelines. The influence of such regional disparities has been documented before; a study on
treatment patterns of antidepressants in children and adolescents across Scandinavia revealed significant
variations between Sweden, Norway and Denmark regarding treatment [52]. Sweden, in particular,
demonstrated the highest overall rate of antidepressant use. Although that study did not specifically
examine sex differences, it underscores the importance of regional factors on pharmacological treatment
practices.

Previous research has indicated that SSRIs may be less effective in older women due to hormonal
interactions, particularly the effects of declining oestrogen levels on serotonin systems [53]. While our study
did not show a significant reduction in SSRI prescriptions for women, this finding may suggest that SSRIs
could be less efficacious in older women, which could warrant a shift in treatment approaches. However,
this hypothesis remains speculative and would benefit from further investigation into medication
effectiveness in this demographic. Although it is possible that bipolar disorder (BD) may become less severe
with age, thus reducing the need for medication, existing literature suggests the opposite trend. In fact, BD
symptoms often worsen with age, with increased somatic comorbidities adding complexity to the treatment
regimen [54, 55]. This highlights the necessity for age-adjusted treatment strategies, as the evolving clinical
picture of BD in older adults may require tailored therapeutic approaches to address both the progression of
mood symptoms and age-related somatic health concerns.

STRENGTHS & LIMITATIONS
Strengths

520z Jequisydag Gz uo jsanb Aq Jpd'ge£87S000/282 L EVY/BEEBYS000/6S | L 01L/10p/spd-ajoNe/sdu/wioo e/ :dny woly papeojumoq



This study investigates various aspects, including the differences in pharmacological treatment of bipolar
patients, an area that has received limited attention in prior research. The sample is demographically diverse
in terms of age, sex, and educational background, supporting a comprehensive analysis of the research
issue. The selected region is underrepresented in the existing literature, providing an opportunity for new
insights. The reliability of the interview was strengthened by incorporating real-world clinical data, including
medical records from both the hospital and the local medical record system. Additionally, although
regression was the primary analytical approach, including supplementary age group analyses using pre-
defined categories enhances comparability with previous and future research in the field of bipolar disorder.
Lastly, the variety of factors considered offers a helpful starting point for further research and the
development of hypotheses.

Limitations

Despite its merits, the study is subject to several limitations. The size and diversity of the sample limit the
strength of our conclusions and to some extent reduce their applicability on a global scale. Participants
were outpatients, which may have influenced the urgency with which they were approached and also
potentially represented cases of lesser severity. The sample itself consisted mainly of Austrians of
Caucasian ethnicity, which leaves out other ethnic or cultural groups. Since we require the participants to
putin time and effort during the interview, there is also selection bias to be considered regarding certain
character traits which are supposedly more frequentin less ill patients, namely patience and agreeableness.
Also, as there is a large pool of information gathered in the interview, every single variable is more likely to be
prone to inaccuracies. The wide range of information collected also limited in-depth exploration of individual
variables during the interviews. In addition, the classification of drugs is difficult because there is notyet a
widely accepted norm, hence, for example, the rather vague subdivision into 'other antidepressants..
Furthermore, the dosage of medication and duration of use were not regarded, as this would have rendered
analysis impossible.

CONCLUSION

In summary, we found far fewer differences than we had expected based on previous research.

In our sample, women with BD had an earlier age of onset and were significantly more likely to experience
OCD, while men were shown to experience manic episodes per year more frequently. In this context, OCD
may present differently and can often be viewed more as a symptom of BD rather than a distinct, separate
condition. The fact that men had an earlier onset of affective symptoms contradicted our expectations from
previous studies, which found the opposite or no difference at all. This suggests that other factors may play
a more important role when it comes to the data on the age of onset of BD. Further research in this areais
needed to verify our findings, ideally focusing specifically on OCD in bipolar men and women, as sex
differences in this comorbidity remain underexplored.
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Table 1.

Timeline of lliness, Polarity of Onset, Course of lliness and Comorbidities of Bipolar Disorder in entire

sample

Clinical Characteristics

All age groups

(n=340)
m f
171 169
Timeline of iliness (in years)
Age of onset? M(SD) 26.4 (12.1)* 22.7 (9.9)*
Age of diagnosis® M(SD) 37.0 (13.7) 34.2 (11.9)
Diagnostic delay® M(SD) 10.6 (11.7) 11.5 (10.6)
Polarity of onset in % (n) of m/f
Depressive first episode 63.7 (109) 73.4 (124)
Manic first episode 26.3 (45) 23.7 (40)
Diagnosis in % (n) of m/f
Bipolar | 65.5 (112) 62.1 (105)
Bipolar Il 32.7 (56) 36.7 (62)

Depressive episodes in

Course of illness

total® Med 8.0 8.0
Manic episodes in total®
Med 5.0 4.0
Dep.ressive epiiodes 50 48
per illness year® Med
Manic episodes per * *
illness year® Med Q 30
Total episodes per
illness year® Med 9§ 90
Suicide attempts M(SD) 42 (.97) 49 (1.04)
Comorbidities in % (n) of m/f
Alcohol use disorder 17.5 (30) 11.8 (20)
Other SUD 13.5 (23) 8.3 (14)
Psychosis in past 14.6 (25) 19.5 (33)
Anxiety disorder 16.4 (28) 19.5 (33)
OoCD 1.2 (2)* 10.1 (17)*
PTSD 2.3 (4) 4.7 (8)

Note. m = male; f = female; Med = median; ; M(SD) = mean with standard deviation; SUD = substance
use disorder; OCD = obsessive-compulsive disorder; PTSD = post-traumatic stress syndrome
*significant difference with p <.05

**significant difference with p <.001

asignificant number of missing values (polarity of onset (n=18), age of onset (h=6), age of diagnosis
(n=12), number of depressive episodes (n=55) and number of manic episodes (h=53))
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Table 2.

Drug class and Type of Drug Therapy in entire sample

Medication All age groups

(n=340)
m% (n) % (n) n’
Drug class
ADs in general 64.9 (111) 58.0 (98) 209
SSRIs 31.0 (53) 25.4 (43) 96
TCAs 4.1(7) 4.7 (8) 15
Other ADs? 43.9 (75) 36.1 (61) 136
Lithium 35.7 (61) 28.4 (48) 109
Anticonvulsants® 28.1 (48) 34.9 (59) 107
Valproate 15.8 (27) 13.0 (22) 49
Typical APs 15.2 (26) 23.1 (39) 65
Atypical APs 59.1 (101) 64.5 (109) 210
Benzodiazepines 8.2 (14) 10.1 (17) 31
Type of drug therapy

Combination therapy 83.0 (142) 77.5 (131) 273
Monotherapy 16.4 (28) 21.3 (36) 64
Polytherapy 39.8 (68) 37.9 (64) 132

Note. m% = percentage of male participants; f% = percentage of female participants; n’ = total number of participants
receiving treatment; ADs = antidepressants; SSRIs = selective serotonin reuptake inhibitors; TCAs = tricyclic
antidepressants; APs = antipsychotics.

*significant difference with p < .05

**significant difference with p <.001

gincluding trazodone, venlafaxine, duloxetine, milnacipran, mirtazapine, reboxetine, agomelatine, tianeptine, bupropion
bincluding valproate, lamotrigine, pregabalin, oxcarbazepine, levetiracetam, carbamazepine
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Table 3.

Linear regression results of Clinical Characteristics with sex (female) as predictor in entire sample (n=340)

Outcome (yes/no) B SE t p 95% ClI for B
Age of onset -3.05* 1.03* -2.96* .003* [-5.08, -1.02]*
Age of diagnosis -1.59 92 -1.73 .086 [-3.41, .22]
Diagnostic delay 1.31 1.16 1.13 .259 [-.97, 3.59]
Depressive episodes in 36 1.89 19 850 [-3.37, 4.08]
total
Manic episodes in total -2.01 1.75 -1.15 252 [-5.45, 1.44]
Depressive episodes per -24 -.24 -1.58 114 [-.54, .06]
illness year
Manic episodes per illness _30% 14* _2 35 019* [-.59, -.05]*
year
Total episodes per illness _46 o5 185 065 [-.96, 03]
year
Suicide attempts .07 N .61 542 [-.15, .29]

Note. Linear regression models were adjusted for age. Only sex (female) was included as a predictor in this table. Sex
coded as 1 = male, 2 = female. B = unstandardized regression coefficient; SE = standard error; Cl/ = confidence interval.
*significant difference with p <.05

**significant difference with p <.001
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Table 4.

Logistic regression results of Clinical Characteristics with sex (female) as predictor in entire sample (n=340)

Outcome (yes/no) B (SE) p OR [95% Cl]
Depressive first episode® -.25 (.25) 0.333 .781[.48,1.29]
Bipolar IP A7 (.23) 0.473 1.18 [.75, 1.17]
Alcohol use disorder -.46 (.31) 0.141 .63 [.34, 3.71]
Other SUD -.60 (.36) 0.099 551[.27,1.12]
Psychosis in past .36 (.29) 0.215 1.44 [.81, 2.54]
Anxiety disorder .19 (.29) 0.505 1.21[.69, 2.11]
OCD 2.24 (.76)* 0.003* 9.36 [2.12, 41.33]*
PTSD .72 (.62) 0.247 2.06 [.61, 6.97]

Note. Logistic regression models were adjusted for age. Only sex (female) was included as a predictor in this table. OR =

odds ratio; Cl = confidence interval.
*significant difference with p <.05
**significant difference with p <.001
@other outcome being Manic first episode
bother outcome being Bipolar I
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Table 5.

Logistic regression results of Drug class and Type of Drug Therapy with sex (female) as predictor in entire sample (n=340)

Outcome (yes/no) B (SE) p OR [95% Cl]
ADs in general -.31(.22) A74 .74 [.48, 1.14]
SSRIs -.31 (.24) 21 .74 [.46,1.19]
TCAs .26 (.54) .631 1.30 [.45, 3.71]
Other ADs? -.33 (.22) 134 72 [.46,1.11]
Lithium -.33 (.23) .156 .72 [.45,1.14]
Anticonvulsants® .34 (.24) .146 1.41 [.89, 2.2]
Valproate -.20 (.31) 524 .82[.45,1.51]
Typical APs .51 (.28) .070 1.67 [.96, 2.90]
Atypical APs 19 (.23) .398 1.21 [.78, 1.88]
Benzodiazepines .22 (.38) .566 1.24 [.59, 2.61]
Combination therapy -.36 (.28) 192 .70 [.41, 1.20]
Monotherapy .34 (.28) 223 1.41 [.81, 2.44]
Polytherapy -.09 (.22) .691 92[.59,1.42]

Note. Logistic regression models were adjusted for age. Only sex (female) was included as a predictor in this table. OR =
odds ratio; Cl = confidence interval.

*significant difference with p <.05

**significant difference with p <.001

gincluding trazodone, venlafaxine, duloxetine, milnacipran, mirtazapine, reboxetine, agomelatine, tianeptine, bupropion
®including valproate, lamotrigine, pregabalin, oxcarbazepine, levetiracetam, carbamazepine
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Table 6.

Timeline of lliness, Polarity of Onset, Course of lliness and Comorbidities of Bipolar Disorder divided by age

Clinical Characteristics Ag((anliqc:%r) 3 Ag&i%t%SO Ag(i=o1v 1e ?:)50
m f m f m f
50 60 65 52 56 57
Timeline of illness in years
a 17.8 18.1 25.8* 22.1* 34.9% 28.2*
Age of onset® M(SD) (5.6) (5.0) (9.4) (9.0) (13.5) (11.8)
Age of diagnosis® 23.8 244 36.7 35.0 49.2* 44.0*
M(SD) (6.0) (4.9) (8.2) (8.8) (12.6) (11.1)
. : a 6.0 6.3 10.4 13.2 15.1 15.5
Diagnostic delay® M(SD) 5 g, (5.6) 9.9) (104) | (154)  (12.6)
Polarity of onset in % of m/f of age group
Depressive first episode 64.0 78.3 61.5 69.2 66.1 71.9
Manic first episode 28.0 16.7 29.2 28.8 214 26.3
Diagnosis in % of m/f of age group
Bipolar | 58.0 65.0 69.2 61.5 67.9 59.6
Bipolar Il 40.0 31.7 29.2 38.5 304 40.4
Course of iliness
Depressive episodes in
total® Med 5 5.5 10 7 9 10.5
Manic episodes in total®
Med 4 3 5 4 7.5 5
Depressive episodes 79 76 48 35 39 34
per illness year® Med ' ' ' ' ' '
Manic episodes per 58 41 34 25 29 24
illness year® Med ' ' ' ' ' '
Total episodes per 1.29 1.24 90 56 84 61

illness year* Med
Suicide attempts M(SD)

.37 (60) .36 (.55)

38(.64) .49 (.82)

52(1.46) .63 (1.51)

Alcohol use disorder
Other SUD
Psychosis in past
Anxiety disorder
OCD

PTSD

Comorbidities in

% of age group; (n) for significant results

14.0 15.0
22.0 10.0
16.0 21.7
12.0 26.7
2.0 (1)* 16.7 (10)*
4.0 5.0

20.0 9.6
10.8 9.6
13.8 15.4
20.0 21.2
0* 7.7 (4)
0* 7.7 (4)*

17.9 10.5
8.9 5.3
14.3 211
16.1 10.5
1.8 5.3
3.6 1.8

Note. m = male; f = female; Med = median; ; M(SD) = mean with standard deviation; SUD = substance use
disorder; OCD = obsessive-compulsive disorder; PTSD = post-traumatic stress syndrome

*significant difference with p <.05
**significant difference with p <.001
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Table 7.

Drug class and Type of Drug Therapy divided by age groups

Aeunderas | AgeToiogd St
m% % n’ m% % n’ m% % n’
Drug class
ADs in general 56.0 71.7 71 67.7 51.9 71 69.6* 49.1* 67
SSRIs 34.0 31.7 36 33.8 21.2 33 250 228 27
TCAs 2.0 1.7 2 3.1 5.8 5 7.1 7.0 8
Other ADs? 38.0 46.7 47 46.2 30.8 46 464 2938 43
Lithium 34.0 23.3 31 40.0 30.8 42 32.1 31.6 36
Anticonvulsants® 24.0 36.7 34 21.5 36.5 33 39.3 31.6 40
Valproate 18.0 8.3 14 12.3 13.5 15 17.9 17.5 20
Typical Aps 18.0 10.0 15 16.9* 36.5* 30 10.7 246 20
Atypical APs 58.0 68.3 70 64.6 65.4 76 53.6 59.6 64
Benzodiazepines 8.0 10.0 10 9.2 11.5 12 7.1 8.8 9
Type of drug therapy
Combination therapy 80.0 80.0 88 80.0 80.8 94 89.3* 71.9* 91
Monotherapy 16.0 18.3 19 18.5 19.2 22 143  26.3 23
Polytherapy 34.0 400 41 477  46.2 55 35.7  28.1 36

Note. m% = percentage of male participants within age group; f% = percentage of female participants within age group; n’
= total number of participants receiving treatment within age group; ADs = antidepressants; SSRIs = selective serotonin
reuptake inhibitors; TCAs = tricyclic antidepressants; APs = antipsychotics.

*significant difference with p < .05

**significant difference with p <.001

gincluding trazodone, venlafaxine, duloxetine, milnacipran, mirtazapine, reboxetine, agomelatine, tianeptine, bupropion
bincluding valproate, lamotrigine, pregabalin, oxcarbazepine, levetiracetam, carbamazepine
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