
Aus der Klinik und Poliklinik für Psychiatrie und Psychotherapie 

Universitätsklinikum Carl Gustav Carus Dresden 

Direktor: Prof. Dr. med. Dr. rer. nat. Michael Bauer 

__________________________________________________________________________ 

 

 

 

 

 

The impact of creativity on the development of bipolar disorders:  

results from a naturalistic, multi-centered cohort study 

 
 
 
 

D i s s e r t a t i o n s s c h r i f t 
 
 

zur Erlangung des akademischen Grades 

Doktor der Medizin 

Doctor medicinae (Dr. med.) 

vorgelegt 

der Medizinischen Fakultät Carl Gustav Carus 

der Technischen Universität Dresden 

 

von 

 

B. Sc. Elisabeth Inka Michaelis 

aus Leer (Ostfriesland) 

 

 

 

Dresden, 2023 



 

 

II 

 

 

 1. Gutachter: Jun.-Prof. Dr. Julia Martini 

 

 2. Gutachter: Prof. Dr. Philipp Kanske 

 

 

 

 

Tag der mündlichen Prüfung: 18.06.2024 

 

 

 

 

 

 

                                                                             gez.: Prof. Dr. Andrea Pfennig 

                                                                                   Vorsitzende der Promotionskommission 

 

 

 

 

 

 

 

 

 

 

 

Anmerkung: 

 

Die Eintragung der Gutachter und Tag der mündlichen Prüfung (Verteidigung) erfolgt nach 

Festlegung von Seiten der Medizinischen Fakultät Carl Gustav Carus der TU Dresden. Sie 

wird durch die Promovenden nach der Verteidigung zwecks Übergabe der fünf 

Pflichtexemplare an die Zweigbibliothek Medizin in gedruckter Form oder handschriftlich 

vorgenommen.  



 

 

III 

Danksagungen 
 

Die vorliegende Dissertation wurde im Rahmen des IRTG 2773: "Risks and Pathomechanisms 

of Affective Disorders" von 2022 bis 2023 angefertigt. Für die Aufnahme in das Programm 

sowie die finanzielle Förderung möchte ich mich bei Herrn Prof. Dr. Dr. Bauer sowie allen 

anderen Beteiligten herzlich bedanken. Vielen Dank, dass ich an der Klinik für Psychiatrie und 

Psychotherapie des Universitätsklinikums Dresden promovieren durfte. 

 

Darüber hinaus gilt mein Dank in erster Linie Frau Prof. Dr. Julia Martini, die mich als meine 

Doktormutter unermüdlich unterstützt und fachkundig betreut hat. Ihre Geduld, Engagement 

und Motivation waren entscheidend für den Erfolg meiner Arbeit. 

 

Herzlich bedanken möchte ich mich außerdem bei Frau Prof. Dr. Andrea Pfennig, die mich auf 

dieses spannende Thema gebracht hat und als meine Zweitbetreuerin oft gute Ratschläge für 

mich hatte. Nach meiner Zeit als wissenschaftliche Hilfskraft in der BipoLife-Studie hat sich 

eine Promotion in der gleichen Arbeitsgruppe sehr richtig angefühlt. 

 

Ich danke auch Herrn Prof. Paolo Fusar-Poli, sowie seine Arbeitsgruppe am King’s College 

London - insbesondere M. Sc. Maite Arribas - für die fachliche Unterstützung während meines 

Aufenthalts in London.  

 

Ebenso gilt der Dank unserer Projektkoordinatorin Bettina Soltmann sowie den anderen 

Doktorand*innen aus unserer Gruppe, die mir zu jeder Zeit hilfsbereit zur Seite standen. Die 

wöchentlichen Veranstaltungen begleitet von Gesprächen, Diskussionen und Austausch 

haben mir geholfen, meine Ideen weiterzuentwickeln und mir zusätzlich sehr viel Freude 

bereitet. 

 

Bei statistischen Fragen bekam ich Unterstützung von Frau Dipl.-Biomath. Cathrin Sauer, was 

mir sehr geholfen hat. Auch danken möchte ich Tjorven Sperling für das akribische 

Korrekturlesen und die konstruktive und weiterbringende Kritik. 

 

Mein größter Dank gilt meinen Lieblingsmenschen, die mich während dieser anspruchsvollen 

Zeit immer unterstützt und ermutigt haben. Vielen Dank an meine Freunde für ihre moralische 

und verständnisvolle Unterstützung. Besonders danke ich außerdem meinen Eltern, Tjorven, 

Clara und meinem Partner Justin. Mit ihren stets offenen Ohren, ihrer Hilfe in Wort und Tat, 

ihre Rücksichtnahme und Vielzahl an Umarmungen habe ich auch die schwierigeren Momente 

gut überstanden. 



 

 

IV 

Table of Content 
 
List of Abbreviations ............................................................................................................................ VI 
List of Figures ...................................................................................................................................... VII 
List of Tables ....................................................................................................................................... VII 
Abstract ............................................................................................................................................... VIII 
German Abstract ................................................................................................................................... X 
1. Introduction ........................................................................................................................................ 1 
2. Theoretical Background ................................................................................................................... 3 

2.1 Early detection of bipolar disorders ......................................................................................... 3 
2.1.1 Prodromal or risk state for bipolar disorders .......................................................................... 4 
2.1.2 Risk factors (according to EPIbipolar) and risk assessment tools ......................................... 5 

2.2 Creativity in association with bipolar disorders ...................................................................... 8 
2.2.1 Definitions of creativity ........................................................................................................... 8 
2.2.2 Measuring creativity ............................................................................................................... 9 
2.2.3 Investigation of the association between creativity and bipolar disorders ........................... 10 
2.2.4 Creativity in persons at risk for bipolar disorders ................................................................. 13 

2.3 Objectives and research questions ........................................................................................ 15 
3. Methods ............................................................................................................................................ 16 

3.1 Sample ........................................................................................................................................ 16 
3.1.1 Overview of the sample ....................................................................................................... 16 
3.1.2 Comparison of excluded and included participants ............................................................. 18 

3.2 Procedures................................................................................................................................. 20 
3.2.1 Quality assurance ................................................................................................................ 21 
3.2.2 Baseline assessment ........................................................................................................... 21 
3.2.3 Follow-up assessments ....................................................................................................... 22 

3.3 Measures .................................................................................................................................... 22 
3.3.1 Structured Clinical Interview for DSM-IV Disorders (SCID) ................................................. 22 
3.3.2 Early Phase Inventory for Bipolar Disorders (EPIbipolar) ................................................... 22 
3.3.3 Barron-Welsh Art Scale (BWAS) ......................................................................................... 23 
3.3.4 Creative Achievement Questionnaire (CAQ) ....................................................................... 23 

3.4 Group classification procedure and outcomes ..................................................................... 24 
3.4.1 Group classification procedure ............................................................................................ 24 
3.4.2 Outcomes ............................................................................................................................. 26 

3.5 Statistical analysis .................................................................................................................... 27 
4. Results .............................................................................................................................................. 28 

4.1 Descriptive Statistics ................................................................................................................ 28 
4.1.1 Comparison of sociodemographic characteristics between the study groups .................... 28 

4.2 Research Question 1: The impact of creativity on the transition to BD and/or the initial 
prescription of a mood stabilizer in study groups 1-4 ................................................................ 30 

4.2.1 Results for groups 2-4 versus 1 with the BWAS as a creativity measure ........................... 30 



 

 

V 

4.2.2 Results for groups 2-4 versus 1 with the CAQ as a creativity measure .............................. 33 
4.3 Research Question 2: The impact of creativity on the transition to BD and/or the initial 
prescription of a mood stabilizer in study groups 3 and 4 ......................................................... 35 

4.3.1 Results for groups 4 versus 3 with the BWAS as a creativity measure............................... 35 
4.3.2 Results for groups 4 versus 3 with the CAQ as a creativity measure ................................. 36 

5.  Discussion ...................................................................................................................................... 37 
5.1 Summary and integration of findings ..................................................................................... 38 

5.1.1 Comparison of sociodemographic characteristics between the study groups .................... 38 
5.1.2 Research Question 1: The impact of creativity on the transition to BD and/or the initial 

prescription of a mood stabilizer in four study groups .................................................................. 38 
5.1.3 Research Question 2: The impact of creativity on the transition to BD and/or the initial 

prescription of a mood stabilizer in two study groups ................................................................... 41 
5.2 Strengths and limitations ......................................................................................................... 42 
5.3 Implications for future research and practice ........................................................................ 45 
5.4 Conclusion ................................................................................................................................. 47 

6. References ....................................................................................................................................... 49 
Appendix .............................................................................................................................................. 65 
 

  



 

 

VI 

List of Abbreviations 
 

ACL-CPS  Adjective Check List Creative Personality Scale 
ADHD   Attention deficit hyperactivity disorder 
BAR-criteria  Bipolar-at-Risk-criteria 
BAS   Behavioral activation system 
BD   Bipolar disorders 
BL   Baseline 
BPSS-FP  Bipolar Prodrome Symptom Scale - full prospective 
BWAS   Barron-Welsh Art Scale 
CAARMS  Comprehensive Assessment of At Risk Mental States 
CAQ   Creative Achievement Questionnaire 
Early-BipoLife study Improving early recognition and intervention in people at-risk for  
   development of bipolar disorders study 
e.g.   Exempli gratia, for example 
EPIbipolar  Early Phase Inventory for Bipolar Disorders 
FU   Follow-up 
GCP   Good clinical practice 
HPS   Hypomanic Personality Scale 
i.e.   Id est, that is 
RAT   Remote Associates Test 
RQ   Research question 
SCID   Structured Clinical Interview for DSM-IV Disorders 
SIBARS  Semistructured Interview for Bipolar At Risk States 
TEMPS-A  Temperament Evaluation of Memphis, Pisa, Paris and San Diego 
TTCT   Torrance Test of Creative Thinking 
YMRS   Young Mania Rating Scale 

 
List of Statistical Abbreviations and Symbols 

 

%   Percentage 
ANOVA  One-way analysis of variance 
Chi2   Pearson's Chi-squared test 
CI   Confidence interval 
d   Effect size 
M   Mean 
Mdn   Median 
n   Number of individuals in a sample 
OR   Odds Ratio 
p   p-value 
SD   Standard deviation 
t   t-value 



 

 

VII 

List of Figures 
 

Figure 1 Risk constellations for the development of bipolar disorders..............................5 

Figure 2 Participant flow chart of the Early-BipoLife study..............................................17 

Figure 3 Participant flow chart of the analyzed sample...................................................18 

Figure 4 Design of the Early-BipoLife study...................................................................20 

Figure 5 Study design....................................................................................................25 

Figure 6  Comparison of conversion into manifest BD and/or initial prescription of a  

  mood-stabilizer in four study groups with the BWAS........................................31 

Figure 7  Comparison of conversion into manifest BD and/or initial prescription of a  

  mood-stabilizer in four study groups with the CAQ...........................................33 
 
 

List of Tables 
 
Table 1  Comparison of sociodemographic and clinical characteristics of excluded  

  and included participants.................................................................................19 

Table 2  Frequencies and time of transition, initial prescription of a mood stabilizer,  

  and combined outcomes..................................................................................26 

Table 3  Comparison of sociodemographic characteristics of persons at risk for BD  

  according to the EPIbipolar and the BWAS......................................................29 

Table 4  RQ1: Odds Ratios for transition to BD and/or the initial prescription of a  

  mood-stabilizer in groups 2-4 vs. 1 with the BWAS as a creativity measure......32 

Table 5  RQ1: Odds Ratios for transition to BD and/or the initial prescription of a  

  mood-stabilizer in groups 2-4 vs. 1 with the CAQ as a creativity measure........34 

Table 6  RQ2: Odds Ratios for transition to BD and/or the initial prescription of a  

  mood-stabilizer in groups 4 vs. 3 with BWAS as a creativity measure..............36 

Table 7  RQ2: Odds Ratios for transition to BD and/or the initial prescription of a  

  mood-stabilizer in groups 4 vs. 3 with CAQ as a creativity measure.................37 

  



 

 

VIII 

Abstract 
 
Background: Bipolar disorders belong to the most severe mental illnesses, characterized by 

recurrent depressive and (hypo-)manic episodes and an often chronic disease trajectory. 

Anecdotal data about famous creative individuals suggest a link between creativity and bipolar 

disorders (BD). To this day, only a few studies assessed persons at risk for BD and included 

creativity measures. 

Objective: This study aimed to further explore and understand the relationship between BD 

and creativity. For this purpose, we investigated the impact of creativity on a change in 

symptom severity in at-risk adolescents and young adults. This was defined as the transition 

to manifest BD and the initial prescription of a mood-stabilizing drug. 

Methods: The data were obtained from Early-BipoLife, a multicentered, prospective-

longitudinal naturalistic cohort study conducted between 2015 and 2018. The participants aged 

between 15 and 35 were assessed five times over two years or longer. The adolescents and 

young adults were included in the study when they were screened positive for at least one of 

the potential risk factors for BD. After the exclusion of 150 participants due to incomplete early 

detection or creativity measures, the final sample included 1,105 at-risk individuals. The 

included participants were divided into four different groups, depending on their risk status 

according to the EPIbipolar and their scores in two creativity measures, the BWAS and the 

CAQ, respectively (G1: ↓ risk, ↓ creativity; G2: ↓ risk, ↑ creativity; G3: ↑ risk, ↓ creativity;  

G4: ↑ risk, ↑ creativity). Overall, 25 transitioned into manifest BD and 51 transitioned and/or 

received initial mood-stabilizing treatment. After the characterization of sociodemographic and 

clinical characteristics of the sample, the potential impact of creativity on the risk of 

transitioning to manifest BD and/or the initial prescription of a mood stabilizer was examined. 

For this, Odds Ratios (OR) and the corresponding 95% confidence intervals were calculated 

(G2, G3, G4 vs. G 1 as well as G4 vs. G3). This was done twice, one time using the BWAS 

and the other the CAQ as the creativity measure. 

Results: When comparing G2 vs. G1 using the EPIbipolar and the BWAS, no significant 

difference in the risk for transition to manifest BD and/or the initial prescription of a mood-

stabilizing drug could be observed. The comparison of G3 vs. G1 revealed a significantly 

higher risk for transition to BD in G3 (OR = 4.56, 96% CI: 1.13 - 18.46, p = .029). In line with 

that are the results of the comparison of G4 vs. G1, revealing that the risk was even seven 

times higher for participants of G4 (OR = 7.05, 95% CI: 1.94 - 25.56, p = .001). Similar results 

could be observed when comparing G3 vs. G1 (OR = 2.31, CI: 1.02-5.26, p = .041) and G4 vs. 

G1 (OR = 2.92, CI: 1.38-6.19, p = .004) regarding the second outcome, transitions to manifest 

BD and/or the initial prescription of a mood stabilizer. The comparison of G4 vs. G3 revealed 

no significant differences in the risk of transition to BD and/or the initial prescription of a mood-
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stabilizing agent. The results were confirmed when repeating the analyses using the EPIbipolar 

and the CAQ, the second creativity measure. 

Conclusions: The longitudinal design enabled the present analysis to investigate the link 

between creativity and actual transitions into the manifest disease, making this the first study 

of this kind. The results suggest that creativity has a significant impact on the risk of developing 

BD in connection with other risk factors. Furthermore, it speaks in favor of the results, that 

there were no significant differences despite the very different ways the BWAS and the CAQ 

assess creativity. Therefore, creativity should be considered in risk evaluations of help-seeking 

young adults, as it usually presents itself much earlier than other clinical risk factors. 

Additionally, it is commonly experienced as a resource or positive sense of identity and might 

be reported more easily by affected individuals. Creativity should also be considered when it 

comes to the treatment of at-risk states or manifest BD. Knowledge about creative potential 

could be used in the diagnostic and therapeutic process and further improve compliance 

regarding psychological and pharmacological therapeutic interventions. For example, creative 

persons affected by BD might benefit from therapeutic options such as art or music therapy in 

addition to pharmaco- and psychotherapy. This is highly relevant because effective early 

interventions can possibly reduce negative consequences such as higher suicidality or 

psychosocial burden. Still, many aspects of the association between creativity, BD, and risk 

states remain unknown and need further research. Future studies should repeat the analysis, 

also implementing longitudinal designs, using different risk or creativity instruments as well as 

other statistical methods with the aim of investigating associations of creativity with other risk 

factors. The results showed that creativity cannot be used isolated to assess the risk status of 

help-seeking adolescents at this point. Therefore, it should not be pathologized but rather be 

viewed as a resource that can and should be integrated and considered when assessing and 

treating individuals at risk or with manifest BD. 

 
Keywords: Bipolar Disorders, Early Detection, Creativity, Risk Factor, High Risk, Prodrome, 

Predictors  
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German Abstract 
 
Hintergrund: Bipolare Störungen gehören zu den schwersten psychischen Erkrankungen, die 

durch wiederkehrende depressive und (hypo-)manische Episoden sowie meist chronische 

Krankheitsverläufe gekennzeichnet sind. Anekdotische Daten über berühmte kreative 

Persönlichkeiten lassen eine Verbindung zwischen Kreativität und bipolaren Störungen (BS) 

vermuten. Bisher wurden nur wenige Studien durchgeführt, die Personen mit einem erhöhten 

Risiko für BS untersuchen und dabei ihre Kreativität mit einbezogen haben. 

Fragestellung: Ziel dieser Studie war es, den möglichen Zusammenhang zwischen BS und 

Kreativität besser zu verstehen. Hierzu untersuchten wir den Einfluss von Kreativität auf das Risiko 

einer Symptomverschlechterung bei Jugendlichen und jungen Erwachsenen die bereits gewisse 

Risikofaktoren für BS erfüllten. Diese Verschlechterung wurde definiert als der Übergang in eine 

manifeste BS oder die erstmalige Verschreibung eines stimmungsstabilisierenden Medikaments.  

Methoden: Die verwendeten Daten wurden in der multizentrischen, prospektiven und 

longitudinalen Kohortenstudie Early-BipoLife erhoben, die zwischen 2015 und 2018 durchgeführt 

wurde. Die Teilnehmenden im Alter zwischen 15 und 35 Jahren wurden fünfmal über einen 

Zeitraum von mindestens zwei Jahren untersucht. Die Jugendlichen und jungen Erwachsenen 

wurden in die Studie aufgenommen, wenn sie beim Erstkontakt mindestens einen potenziellen 

Risikofaktor für BS erfüllten. Nach dem Ausschluss von 150 Teilnehmenden aufgrund 

unvollständiger Früherkennungs- oder Kreativitätsfragebögen, umfasste die endgültige Stichprobe 

1,105 Personen. Die eingeschlossenen Teilnehmenden wurden abhängig von ihrem Risikostatus 

gemäß des EPIbipolars sowie ihren Ergebnissen in zwei Kreativitätstests, dem BWAS und dem 

CAQ, in vier Gruppen eingeteilt (G1: ↓ Risiko, ↓ Kreativität; G2: ↓ Risiko, ↑ Kreativität; G3: ↑ Risiko, 

↓ Kreativität; G4: ↑ Risiko, ↑ Kreativität). Insgesamt entwickelten 25 Proband:innen eine manifeste 

BS und 51 erhielten die Diagnose und/oder eine initiale stimmungsstabilisierende Behandlung. 

Nach der Charakterisierung der soziodemografischen und klinischen Stichprobenmerkmale wurde 

der potenzielle Einfluss von Kreativität auf das Risiko der Manifestation einer BS und/oder des 

erstmaligen Verschreibens eines Stimmungsstabilisierers untersucht. Hierfür wurden Odds Ratios 

(OR) und die entsprechenden 95%-Konfidenzintervalle bestimmt (G2, G3, G4 vs. G1 sowie G4 vs. 

G3). Alle Analysen wurden zwei Mal durchgeführt, einmal unter Verwendung des BWAS und das 

andere Mal unter Verwendung des CAQ als Kreativitätsinstrument.  

Ergebnisse: Beim Vergleich von G2 mit G1 unter Verwendung des EPIbipolars und des BWAS 

konnte kein signifikanter Unterschied bezüglich des Risikos für den Übergang in eine manifeste 

BS und/oder der initialen Verschreibung eines Stimmungsstabilisierers beobachtet werden. Der 

Vergleich von G3 mit G1 offenbarte ein signifikant höheres Risiko für den Übergang zu BS in G3 

(OR = 4.56, 96% CI: 1.13 - 18.46, p = .029). Im Einklang damit stehen die Ergebnisse des 

Vergleichs von G4 mit G1, die zeigten, dass das Risiko für Proband:innen in G4 sogar siebenmal 

höher war (OR = 7.05, 95% CI: 1.94 - 25.56, p = .001). Ähnliche Ergebnisse konnten hinsichtlich 

des Übergangs zur manifesten Störung und/oder der erstmaligen Verschreibung eines 
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stimmungsstabilisierenden Medikaments beim Vergleich von G3 vs. G1 (OR = 2.31, CI: 1.02-5.26, 

p = .041) und G4 vs. G1 (OR = 2.92, CI: 1.38-6.19, p = .004) beobachtet werden. Beim Vergleich 

von G4 mit G3 zeigten sich keine signifikanten Unterschiede bezüglich des Risikos. Die 

vorangegangenen Ergebnisse konnten mit der Wiederholung der Analysen unter Verwendung des 

Epibipolars und des CAQ, dem zweiten Kreativitätsmaß, bestätigt werden. 

Schlussfolgerungen: Das longitudinale Studiendesign ermöglichte es, den Zusammenhang 

zwischen Kreativität und tatsächlichen Übergängen in manifeste BS zu untersuchen, was diese 

Studie zur Ersten ihrer Art macht. Die Ergebnisse deuten darauf hin, dass Kreativität einen 

signifikanten Einfluss auf das Risiko der Entwicklung von BS hat. Darüber hinaus spricht es für die 

Ergebnisse, dass es trotz der sehr unterschiedlichen Kreativitätsaspekte, die die BWAS und CAQ 

erfassen, keine signifikanten Unterschiede zwischen den Analysen gab. Die Studienergebnisse 

legen nahe, dass Kreativität als ein Teil des Früherkennungsprozesses für BS berücksichtigt 

werden sollte und gleichzeitig bedeutend früher gemessen werden kann als andere klinische 

Risikofaktoren. Hinzu kommt, dass Kreativität häufig als Ressource oder positive Identität 

wahrgenommen wird und somit möglicherweise leichter von den Betroffenen berichtet wird. Des 

Weiteren sollte Kreativität bei der Behandlung von Hilfesuchenden berücksichtigt werden, da 

Kenntnisse über kreative Potenziale im diagnostischen und therapeutischen Prozess genutzt und 

die Compliance in Bezug auf psychotherapeutische und pharmakologische Interventionen 

verbessert werden könnte. Beispielsweise könnten kreative Personen, die von BS betroffen sind, 

von ergänzenden therapeutischen Methoden wie Kunst- oder Musiktherapie profitieren. Dies ist 

von hoher Relevanz, da effektive Frühinterventionen möglicherweise negative Konsequenzen wie 

Suizidalität und psychosoziale Belastung reduzieren können. Dennoch bleiben viele Aspekte der 

Assoziation zwischen Kreativität, BS und Risikofaktoren ungeklärt und bedürfen weiterer 

Forschung. Zukünftige Längsschnittstudien sollten unter Verwendung weiterer Risiko- und 

Kreativitätsinstrumente sowie anderen statistischen Methoden, die komplexere Zusammenhänge 

abbilden können, die Analyse wiederholen. Die Studienergebnisse zeigten, dass Kreativität allein 

zum jetzigen Zeitpunkt nicht verwendet werden kann, um den Risikostatus von Hilfesuchenden zu 

beurteilen. Daher sollte sie nicht pathologisiert, sondern eher als eine Ressource betrachtet 

werden, die bei der Beurteilung und Behandlung von Risikopersonen integriert und berücksichtigt 

werden kann und sollte. 

 
Schlüsselwörter: Bipolare Störungen, Früherkennung, Kreativität, Risikofaktor, Hochrisiko, 

Prodrom, Prädiktoren  
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1. Introduction 
 

We of the craft are all crazy. Some are affected by gaiety, others by melancholy, but all are 

more or less touched. 

(Lord Byron, Poet, 1969) 

 Bipolar disorders (BD) belong to the most severe mental illnesses, being characterized 

by recurrent depressive and (hypo-)manic episodes and an often chronic disease trajectory 

(Merikangas et al., 2007; Müller-Oerlinghausen et al., 2002). With an estimated lifetime 

prevalence ranging from 2.4% to 6.5% (Bauer & Pfennig, 2005; Merikangas et al., 2007), BD 

are more frequent than previously thought (Beesdo et al., 2009). Individuals suffering from BD 

have a two to three times higher mortality rate, with 10-20% of them taking their own lives 

(Müller-Oerlinghausen et al., 2002). In addition to the individual burden, there is a burden for 

society, including economic, functioning, and caregiver costs (S. Miller et al., 2014). The 

manifestation of BD usually happens during adolescence or young adulthood, and treatment 

is initiated with a significant delay of ten years on average (Baldessarini et al., 2003; Buoli et 

al., 2021). This results in negative consequences for the affected individual, for example, 

longer days spent in depression and a higher number of episodes (Post et al., 2010), an 

elevated risk of suicide (S. Miller et al., 2014), and an inadequate response to pharmacological 

treatments (Kessing et al., 2014). Furthermore, help-seeking individuals at early detection 

centers are often already affected by a significant subsyndromal symptomatology (Pfennig et 

al., 2012). First pieces of evidence suggest there might be a prodrome leading up to the actual 

onset of the disease (Correll et al., 2007) as well as different risk factors (e.g., positive family 

history for BD, mood swings, anxiety disorders, sleep disturbances; Duffy et al., 2010; Leopold 

et al., 2012; Pfennig et al., 2020).  Therefore, preventive measures combined with diagnostical 

and therapeutical approaches could have a valuable influence on the beginning and trajectory 

of BD.  

 Leopold and colleagues (2012) reviewed previous evidence about risk constellations 

prior to the development of BD, which also included pronounced creativity as a potential risk 

factor. Creativity research has been conducted for a long time but has become especially 

relevant during the past two decades (Runco, 2004). Mostly anecdotal data about famous 

creative individuals from various professions, including Vincent van Gogh, F. Scott Fitzgerald, 

Ernest Hemingway, Sylvia Plath, Sergej Rachmaninow, and many more (Jamison, 1993), have 

been suggesting an association between creativity and psychopathology. Western culture has 

been discussing 'mad geniuses' and 'artistic temperaments' since the time of ancient Greece 

(Greenwood, 2020), asking the following questions: Should the ability to be creative be feared 

or wanted? Does 'insanity' come with 'genius'? The association between creativity and BD was 

first assumed when a study by Andreasen and Glick (1988) found that prominent artists 
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suffered more often from affective disorders, specifically BD. Since then, further research has 

been conducted to explore this relationship, especially for non-prominent individuals, leading 

to inconsistent conclusions (Kaufman, 2014). Some studies replicated the positive link 

between psychopathology and creativity (e.g., Johnson et al., 2012; Rybakowski & Klonowska, 

2011; Simonton, 2014), whereas others observed no (e.g., Lauronen et al., 2004; Santosa et 

al., 2007; Simeonova et al., 2005) or even a negative association (e.g., Abraham et al., 2007; 

Crowe, 1996). Even if inconsistent results are primarily due to methodological differences 

regarding the assessment of creativity and research approaches (Taylor, 2017; Thys et al., 

2014b), more investigations are needed to further understand the relationship between 

creativity and BD. 

 To this day, there are only a few studies assessing persons at risk for the development 

of BD that include creativity measures, most with only small sample sizes. The first results 

showed that individuals with a high risk of developing BD scored significantly higher on 

different instruments for the assessment of creativity (Burkhardt et al., 2019; Hadji, 2021). 

Further, high scores in creativity measures could explain a third of the variance of the score 

from a risk assessment tool (Weidenbach, 2022).  

 The present work aims to further explore the possible significance of creativity in an at-

risk sample, investigating the role of creativity in the change in symptom severity. After first 

providing an overview of the current state of research on early detection of BD, creativity, and 

their connection, methods of the present work with a focus on the Early-BipoLife study and 

results are presented. Finally, the strengths and limitations of the study as well as practical 

implications and ideas for potential future research, are discussed. 
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2. Theoretical Background 
 

2.1 Early detection of bipolar disorders 

 Recent evidence suggests a latency from the onset to the correct diagnosis of BD 

between five to 10 years, with an average of nine affective episodes per individual before 

maintenance treatment is initiated (Baldessarini et al., 2003; Hirschfeld et al., 2003). BD are 

associated with high rates of non-recovery, recurrence, and chronicity (World Health 

Organization, 2004) as well as a progressive and accelerating disease trajectory that causes 

neurostructural changes, cognitive deterioration, and accumulated medical comorbidity 

(Cassidy et al., 1999; Fagiolini et al., 2005; Gomes et al., 2010; Martinez-Aran et al., 2004). 

Getting diagnosed early and the potential implementation of preventive measures can 

therefore avoid substantial negative consequences for the affected person.  

 The first manic episode usually peaks in the mid-teen period, whereas the first 

hypomanic episode peaks either in early childhood or adolescence (Beesdo et al., 2009; Bijl 

et al., 2002). Adolescence seems to be the core incidence period for mania and hypomania. 

At the same time, adolescence is a life period during which access to adequate diagnosing 

and treatment is still very difficult.  This appears to be mainly due to the lack of psychiatric 

knowledge among the general public as well as the stigma coming with a psychiatric diagnosis. 

In addition, primary care appears complex and untransparent to many, making it difficult to get 

help right away (Leopold et al., 2013). Further, healthcare professionals are sometimes 

insufficiently sensitized to the possibility of depressive symptoms belonging to an underlying 

bipolar spectrum disorder (Bauer & Pfennig, 2005).  

 The opening of early detection and recognition centers that offer low-threshold, fast, 

and possibly anonymous diagnostic procedures and consultations tries to address the lack of 

offers in the primary-care sector (Pfennig et al., 2012). These facilities are well established in 

some European countries like the UK (Martin & Smith, 2013) but have also become more 

common in Germany in the past years. There are promising results from some of these 

centers, being able to identify and treat young help-seeking individuals at risk for BD, 

suggesting that early detection is feasible (Martini et al., 2021).  

 The early detection of BD is not as well researched as for other disorders, such as 

psychosis (Correll et al., 2010). Extensive research about the prodromal state of psychosis 

included operationalizing risk criteria (Addington et al., 2007; Klosterkötter et al., 2001; Phillips 

et al., 2000) to identify individuals that are on the verge of expressing their first psychotic 

episode. The early detection of psychosis can be a model for implementing similar measures 

for BD (Leopold et al., 2012; Pfennig et al., 2012). Early BD and psychoses share some 

aspects, such as first symptoms occurring during adolescence and early adulthood, 

overlapping symptomatology (Leopold et al., 2013), and potentially a common genetic etiology 
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(Lichtenstein et al., 2009). Therefore, shared early detection approaches for psychosis and BD 

are conceivable and should be aspired. 

 

2.1.1 Prodromal or risk state for bipolar disorders 

 The term prodrome stems from the area of research about psychosis. Therefore, many 

authors from this field also use it to describe at-risk states for BD. An example is the Bipolar 

Prodrome Symptom Scale - full prospective (BPSS-FP; Bechdolf et al., 2012), which was 

developed based on the Comprehensive Assessment of At Risk Mental States (CAARMS; 

Yung et al., 2002), an early detection instrument for psychosis. It is important to note that there 

is currently no consensus on a definition nor the symptoms of the bipolar prodrome or the 

duration of the prodromal phase (Martin & Smith, 2013). Considering this, the following 

paragraph explains often-used definitions and introduces striking study findings.  

 The term prodrome is often defined as the time frame between the onset of the first 

noticeable symptoms and the fully developed and diagnosable disorder (Bauer et al., 2008; 

Skjelstad et al., 2010). The research of the past decades has shown that individuals developing 

BD later on often experience a prodromal phase (Duffy et al., 2007, 2010; Hillegers et al., 

2005; Leopold et al., 2020). This period had mean durations between 1.8 and 7.3 years 

(Correll, Hauser, et al., 2014; Egeland et al., 2000; Faedda et al., 2014; Leopold et al., 2012), 

and it usually starts gradually in combination with a slowly or rapidly progressing deterioration. 

Only a few individuals experience a rapid-onset-and-deterioration prodrome (Correll, Hauser, 

et al., 2014). Prodromal symptomatology can include a broad spectrum of cognitive, 

behavioral, and unspecific affective symptoms (Correll et al., 2007). A meta-analysis by 

Skjelstad and colleagues (2010) identified irritability and aggressiveness, sleep disturbances, 

depressive and manic symptoms/signs, hyperactivity, anxiety, and mood swings as being 

specifically relevant for the prodromal period leading up to BD (Faedda et al., 2014; Hirschfeld 

et al., 2003). Brietzke and colleagues (2012) found similar prodromal features, including 

affective liability, irritability, anger, depression, anxiety, substance use disorders, sleep 

disorders, as well as disturbances in attention and cognition, using a predictive algorithm. 

Looking at research investigating psychosis, the prodromal symptomatology seems to be 

diminished if psychotherapeutic and pharmacological interventions are applied early (Marshall 

& Rathbone, 2011). Similar results can be expected for BD. For example, Kessing and 

colleagues (2014) found that individuals who started lithium therapy early had significantly 

decreased rates of non-response compared to those with later treatment initiation. Efficient 

early detection methods are the foundation for adequate treatment, with treatment strategies 

including stress management, psychoeducation, cognitive behavioral therapy, and 

pharmacological preventive treatment (Bauer et al., 2008; Leopold et al., 2020).  
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 To develop preventive measures, the knowledge of risk factors to identify people at 

higher risk for developing BD is needed. The two aims of early detection procedures should 

therefore be the improvement of the current symptomatology of the help-seeking person and 

the prevention of transition to manifest BD (Leopold et al., 2013). 

 

2.1.2 Risk factors (according to EPIbipolar) and risk assessment tools 

 Brietzke and colleagues (2012) proposed a predictive algorithm for the BD prodrome, 

including genetic, environmental, and biological markers. Other authors also suggested it 

might be helpful to structure risk factors into different categories, like genetic, social, or 

psychological risks (Angst et al., 2003), as their impact might change throughout life (e.g., 

social factors may be more relevant during childhood and adolescence; Egle et al., 1997). The 

following list briefly presents the risk factors as assessed by the Early Phase Inventory of 

Bipolar Disorders (EPIbipolar; Leopold et al., 2012) (for a visualization, also see Figure 1): 

 

Figure 1 

Risk constellations for the development of bipolar disorders* 

 

Note. *Leopold, K., Ritter, P., Correll, C. U., Marx, C., Özgürdal, S., Juckel, G., Bauer, M. & 

Pfennig, A. (2012). Risk constellations prior to the development of bipolar disorders: rationale 

of a new risk assessment tool. Journal of affective disorders, 136(3), 1000-1010. With the kind 

permission of Elsevier. 
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• Positive family history of BD: A positive family history of BD seems to be one of the 

most relevant risk factors, especially if the parents had an early onset of the disease 

(Hafeman et al., 2016). The risk of offspring appears to be 10 to 15 times higher 

compared to individuals without this specific risk factor (Angst et al., 2003; Duffy et al., 

2007, 2010; Lichtenstein et al., 2009). Even though this is an important aspect, it cannot 

explain the development of the disease alone (Kieseppä et al., 2004). A substantial 

percentage of descents with a positive family history never develop BD. Therefore, 

further risk factors should be considered to predict the transition. 

• Increasing cyclothymic mood swings: Different studies observed an association 

between mood swings and a positive family history of affective disorders (Angst et al., 

2003; Duffy et al., 2007, 2010; Özgürdal et al., 2009). According to Leopold and 

colleagues (2012), mood swings with a change in activity might be especially relevant, 

as they specifically increase the risk of developing BD. Therefore, mood swings with a 

change in activity were categorized as a major risk factor in the EPIbipolar, whereas 

those without a change as a minor risk factor. 

• (Hypo-)mania prodrome: As discussed in the previous section, affective symptoms 

can often be observed before the onset of manifest BD. These symptoms include 

subliminal depressive, mixed, and manic (heightened or irritable mood) ones (Bechdolf 

et al., 2014; DeGeorge et al., 2014; Egeland et al., 2000; Fergus et al., 2003; Lish et 

al., 1994). They can progress slowly, resulting in a fully symptomatic episode of mania 

or depression (Correll, Hauser, et al., 2014).  

• Sleeping disorders and changes in circadian rhythms: Individuals at risk for BD 

seem to be more affected by sleep deprivation than healthy persons (Duffy et al., 2010). 

Diminished sleep quality, difficulties falling asleep, and waking up early appear to 

increase the risk of developing BD. This effect was even measurable in persons without 

a positive family history of BD (Ritter et al., 2015). 

• Manifest unipolar affective disorder and corresponding positive family history: 
BD often begin with a depressive episode (Duffy et al., 2007). Their predictive value 

seems specifically high when accompanied by atypical symptoms, like an increased 

need for sleep (Hillegers et al., 2005). Furthermore, a positive family history of other 

psychiatric disorders seems to play a role in the development of BD, for example, major 

depressive disorder and schizophrenia (Lichtenstein et al., 2009).  

• Decrease in psychosocial functioning and episodic trajectory: A substantial 

number of individuals report a decrease in psychosocial functioning months or years 

before the onset of manifest BD, although the decrease might be lower compared to 

individuals at risk for psychosis (Leopold et al., 2012).   
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• Attention deficit hyperactivity disorder (ADHD): Epidemiological studies report a 

higher rate of BD in individuals with ADHD as compared to the general population 

(Donfrancesco et al., 2011; Faedda et al., 2014). Depending on the study and the 

examined sample, comorbidity rates between 30% and 90% are reported (E. Y. Kim & 

Miklowitz, 2002). Overlapping symptoms of both diseases increase the difficulty of 

making the correct diagnosis. 

• Substance abuse: One in four persons with an increased genetic risk for BD suffers 

from substance use disorder (Duffy et al., 2012). These individuals typically met the 

diagnostic criteria for the first time during their initial major mood episode (Duffy et al., 

2010). Further, there seems to be an association of cannabis abuse with (hypo-)manic 

and alcohol abuse with depressive episodes (Baethge et al., 2008). 

• Other potential risk factors: Various studies mention further potential risk factors, 

including anxiety and anxiety disorders (Duffy et al., 2007, 2010), early-onset panic 

attacks and disorders (Faedda et al., 2014), dissociative episodes (Oedegaard et al., 

2008), and increased creativity (MacCabe et al., 2010).  
 

 To identify individuals at risk for the development of BD, risk assessment instruments 

are currently being developed and validated. The instruments used in this study will be 

explained in detail in section 3.3. The following list gives examples of the tools that are being 

used at present: 

• Temperament Evaluation of Memphis, Pisa, Paris and San Diego (TEMPS-A; Akiskal 

& Akiskal, 2005) 

• Hypomanic Personality Scale (HPS; Eckblad & Chapman, 1986) 

• Bipolar-at-Risk-criteria (BAR-criteria; Bechdolf et al., 2012) 

• Semistructured Interview for Bipolar At Risk States (SIBARS; Fusar-Poli et al., 2018) 

• Bipolar Prodrome Symptom Scale - full prospective (BPSS-FP; Correll, Olvet, et al., 

2014) 

• Early Phase Inventory of Bipolar Disorders (EPIbipolar; Leopold et al., 2012) 

The validation studies of these risk assessment questionnaires had promising first results. This 

supports the assumption that people at risk for developing BD can be identified during the 

prodromal period (Bechdolf et al., 2010, 2014). Creativity is not yet an aspect explored by 

these risk assessment instruments. As creativity is usually experienced as a resource or a 

positive sense of identity, it might be reported more easily by affected individuals (Carson, 

2011; Hadji, 2021; Johnson et al., 2016). Hence, it should also be considered in the context of 

treating individuals at risk or with manifest BD, as treatment may affect creativity (for further 

information, see the discussion). 
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 The present work explores and addresses whether creativity should be a part of the 

early detection process for BD. Therefore, the following sections cover definitions of creativity, 

how to measure it, and the status of research regarding creativity in people with and at risk for 

BD. 

 

2.2 Creativity in association with bipolar disorders 

2.2.1 Definitions of creativity 

 Decades of research surrounding creativity have shown that it is a very complex 

phenomenon, including neurobiological, sociological, cultural, and evolutionary variables 

(Mula et al., 2016). When studying creativity from a scientific perspective, many questions 

arise: How should it be defined? Is it a unitary construct, or are there multiple types of 

creativity? What methods should be used to study creativity (Andreasen & Glick, 1988)? 

Consequently, there is no universal and coherent definition, but rather multiple 

conceptualizations (Terbeck, 2022) that focus on different aspects of creativity (Johnson et al., 

2012). A selection of relevant approaches is briefly explained in the following section. 

 A widespread definition marks creativity as the ability to produce something novel 

(ideas or products) and also useful or beautiful in a very general sense (Andreasen & 

Ramchandran, 2014; Runco & Jaeger, 2012; Runco & Johnson, 2002). Various authors 

expand this definition by another aspect. They suggest that creativity should always be seen 

in a social context, where the novelty and usefulness of the new idea or product are judged by 

others (Amabile & Amabile, 1983; Hennessey & Amabile, 1988; Vernon, 1989). This approach 

is viewed critically by others as the ability to present creative output in a suitable environment 

does not only depend on creativity itself but also on other factors. Therefore, it should not only 

be evaluated through the opinion of others (Johnson et al., 2012). Further definitions focus 

more on the psychological processes of creativity, suspecting a close connection with 

personality aspects including interests, temperament, opinions, and talents (Guilford, 1950). 

This might reflect a shared vulnerability with BD, as specifically temperament plays a role in 

the development of the disease (Greenwood, 2020). Many theories link intelligence and 

creativity, but the size of the potential correlation is not fully quantified yet. Guilford argues that 

intelligence is not necessary nor sufficient for high creativity. He debates that creativity is rather 

an aspect of divergent thinking (Guilford, 1967). Divergent thinking may lead to new, surprising 

creations through exploring many possible approaches, whereas convergent thinking strives 

to find the best or correct solution to a problem.  

 In recent years different aspects of creativity have been discussed. The most known 

and broadly accepted aspect seems to be artistic creativity. It includes everything 

manufactured, thus art, creative writing, music, and theater (Zhou, 2017). Another facet is 
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scientific creativity, comprising scientific work to gain new valid insights and develop novel 

ideas, especially in the field of natural sciences (Kirsch et al., 2020). A newer and gradually 

more considered aspect is everyday creativity, which includes originality of thoughts and 

actions within everyday activities like cooking (Richards, 2010).   

      As explained, creativity is a construct with many different facets, including cognitive, 

motivational, personality, neurobiological, and external factors. Because of that, creativity is a 

complex construct with no generally accepted definition as of today. This opens up the 

question of how to measure or quantify it (Preiser, 2006).  

 

2.2.2 Measuring creativity 

 Similarly to the broad spectrum of definitions for creativity, there is a plethora of 

instruments to assess it. Measures can be classified into biographic (based on the assessment 

of the lives of famous creative individuals), self-rating (usually characteristics of the person or 

their creative interests and activities), other-rating (usually creative products or creativity as a 

personality trait), as well as psychometric methods (tests for divergent thinking; Funke, 2000). 

Tests for divergent thinking used to be the gold standard in assessing creativity but are now 

criticized due to a lack of external validity (Sternberg, 1999). Moreover, creativity measures 

can be divided into language-based and language-free, as well as qualitative and quantitative 

assessments (Long, 2014).  

 The following list gives examples of the tools that are currently being used to assess 

creativity: 

• Assessments of divergent thinking: Guildford Alternative Uses Test (Guilford, 1967), 

Remote Associates Test (RAT; Mednick, 1968), Torrance Test of Creative Thinking 

(TTCT; Torrance, 2012) 

• Assessments of personality-based characteristics: Adjective Checklist - Creative 

Personality Scale (ACL-CPS; Gough, 1979), Barron-Welsh Art Scale (BWAS; Welsh & 

Barron, 1949) 

• Judgment of the creative product and creative interest: Creative Achievement 

Questionnaire (CAQ; Carson et al., 2005; Form et al., 2017) 

In the field of BD, all of these questionnaires have been used to assess creativity, but the 

BWAS and the CAQ, as well as psychometric assessments for divergent thinking, are the most 

common (e.g., Johnson et al., 2015; Nowakowska et al., 2005; Santosa et al., 2007; Siegel & 

Bugg, 2016). For that reason, the BWAS and the CAQ were also used in this study as the 

creativity assessment tools. For a detailed description of both instruments, see sections 3.3.3 

and 3.3.4. In previous studies, both questionnaires could differentiate between individuals with 

and without manifest BD (Santosa et al., 2007). However, instruments that measure divergent 

thinking could not detect an association between creativity and BD (Johnson et al., 2012). For 
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example, Siegel and colleagues (2016) found a positive association between creative 

achievement measured by the CAQ and the risk for (hypo-)mania. In contrast, divergent 

thinking measured by the TTCT was unrelated to (hypo-)mania. 

 Against this background, different instruments should be used when trying to measure 

creativity (Thys et al., 2014b). Furthermore, the results of different studies assessing creativity 

in association with psychiatric disorders should always be interpreted in the context of the used 

instruments (Hadji, 2021). 

 

2.2.3 Investigation of the association between creativity and bipolar disorders 

 As mentioned before, an association between creativity and psychopathology has been 

assumed since the time of ancient Greece. Looking into the past, many famous individuals 

were said to have suffered from mood disorders, like Vincent van Gogh, committing suicide at 

age 37. Because these data are only anecdotal, empirical research on the connection between 

creativity and BD has become highly interesting and necessary to psychologists and 

psychiatrists. This research has been conducted in two ways: selecting a sample of highly 

creative individuals and assessing the presence of psychiatric disorders or investigating a 

sample of individuals with diagnosed manifest BD and assessing their levels of creativity. 

Striking results from both research areas are summarized in the following paragraphs. 

 Investigation of creative individuals and the presence of affective disorders. The 

first empirical studies exploring the link between creativity and BD studied samples of writers. 

Andreasen (1987) applied a cross-sectional design and chose a sample of 30 writers and 30 

matched control subjects as well as their first relatives. Eighty percent of the writers in his 

sample had an affective disorder (as compared to the control group with 30%), with a tendency 

towards the bipolar subtype (43% vs. 10% in the control group). They also had more first-

degree relatives with higher creativity (assessed through occupation and creative 

achievement) and a higher prevalence of affective disorders. Andreasen and Glick (1988) 

reported similar results in a follow-up (FU) study. They additionally asked the writers when they 

felt the greatest capacity for being creative and how their treatment might affect their creativity. 

Many writers reported being most creative during euthymic periods compared to depressive 

and (hypo-)manic episodes. An adequate treatment also appeared to have an impact, as some 

writers reported being more productive after being placed on lithium to stabilize their mood. 

Unfortunately, there is little research covering that aspect to this day. 

 Kyaga and colleagues (2011) also assessed a sample of writers and found the number 

of individuals who developed schizophrenia or BD to be double the one of the control sample 

(cross-sectional design, N = 300,000). Their siblings were also overly represented in creative 

occupations, indicating a familial transmission of creativity. A further study investigated a larger 

sample of individuals in creative occupations (artistic and scientific) using longitudinal data 
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from Swedish total population registries (N = 1,173,763). They were more likely to suffer from 

BD as individuals of the general population but not from other investigated psychiatric 

disorders and syndromes (schizophrenia, schizoaffective disorder, unipolar depression, 

anxiety disorders, alcohol and drug abuse, autism, ADHD, anorexia nervosa, completed 

suicide; Kyaga et al., 2013). The exploration of epidemiologic data of 20,000 persons in 

creative occupations showed similar results, with BD being overrepresented (Tremblay et al., 

2010). This suggests that BD might be associated with the pursuit of a creative career or 

occupation. 

 Another approach is the assessment of students. Young adults (N = 152, cross-

sectional design) attending preparatory courses for creative artistic professions were 

evaluated regarding their temperament (TEMPS-A) and creativity (CAQ). The results showed 

that creative individuals scored higher on the CAQ and the cyclothymic, hyperthymic, and 

irritable subscales of the TEMPS-A compared to the controls. This might be explainable by an 

enhanced involvement in pleasurable activities as a part of (hypo-)mania, which can include 

creative activities (MacCabe et al., 2010; Vellante et al., 2011). 

 Investigation of individuals with manifest BD and assessing their creativity. 
Another way to empirically investigate the role of creativity in BD is by selecting a sample of 

individuals already affected by the manifest disorder. One of the first studies was conducted 

by Richards and colleagues (1988). They observed higher creativity (assessed through 

Lifetime Creativity Scales) in individuals with BD (n = 17) and those affected by cyclothymia  

(n = 16) and their first relatives (n = 11) compared to controls (n = 33). Santosa and colleagues 

(2007) used a similar study design (cross-sectional) and compared individuals with BD  

(n = 49), creative individuals without a psychiatric disorder (n = 32), individuals with unipolar 

depression (n = 25), and healthy controls (n = 47). Creativity was assessed through the BWAS, 

the ACL-CPS, and the TTCT. Persons with BD and creative persons without psychiatric 

disorders had significantly higher scores on the BWAS than the other two groups. There was 

no significant difference between the individuals with BD and the creative ones. Individuals 

with BD in euthymic phases still had higher creativity than individuals with depression or 

healthy controls. This suggests that creativity also exists without (hypo-)manic episodes and 

appears to be specific to the bipolar spectrum. A meta-analysis including 102 studies by Baas 

and colleagues (2008) obtained similar results: Overall, positive moods were associated with 

more creativity than mood-neutral controls, whereas the comparison of negative moods and 

mood-neutral controls, as well as positive and negative moods, was not. Furthermore, they 

found that creativity was enhanced most by positive mood states that activate the individual 

(e.g., happiness) compared to those that were deactivating (e.g., relaxed). Negative, 

deactivating mood states (e.g., sadness) were not associated with creativity, whereas 

negative, activating mood states in combination with avoidance motivation were associated 
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with lower creativity (e.g., fear, anxiety). These results were consistent in almost all considered 

studies, independent of experimental design, populations, and facets of creativity. On the other 

hand, a more recent systematic review by Cruz and colleagues (2021) ended with inconclusive 

results. After selecting twelve articles that included at least 10 patients with BD and used at 

least one psychometric instrument to assess creativity, they did not find an association 

between BD and higher levels of creativity compared to other mental disorders. The 

comparison of creativity scores between experimental and control groups revealed 

heterogeneous outcomes.  

 Current research does not only compare the creativity of individuals with BD and other 

groups but also the creativity during different phases of the disease. In these studies, 

individuals in manic, euthymic, and mixed episodes scored higher in creativity measures than 

those in depressive episodes (N. Miller et al., 2019; Rybakowski & Klonowska, 2011; Soeiro-

de-Souza et al., 2011). Further studies explicitly investigated the association between mania 

severity and creative output. The connection was often described as an inverted u-curve 

(Terbeck, 2022), explaining why individuals with moderate mania symptoms (such as in  

BD-II) show relatively high creative output as compared to individuals with more severe 

symptoms (McCraw et al., 2013; Simeonova et al., 2005). This suggests that some aspects of 

the BD spectrum may be advantageous for creative individuals, but as symptoms get more 

severe, creative accomplishment could be impacted negatively (Greenwood, 2020; Holm-

Hadulla et al., 2021). Other studies found that not mania itself, but certain facets of mania, 

such as motivation and energy, could enhance creativity (Johnson et al., 2016; Ruiter & 

Johnson, 2015). 

 Moreover, research focuses on explaining the association between BD and creativity. 

In that matter, studies investigate potential correlates of increased creativity in persons with 

BD, including the following aspects: 

• Association with the level of functioning (Richards et al., 1988): A higher level of 

functioning can be observed in individuals with cyclothymia and their relatives. 

• Association with neurotransmitters and their metabolism (Mula et al., 2016; O’Sullivan 

et al., 2011; Soeiro-de-Souza et al., 2011): A higher activity in the behavioral activation 

system (BAS) is assumed to be related to creativity as well as prodromal mania 

symptomatology (Carver & Johnson, 2009; Kim & Kwon, 2017). Also, a dopamine 

imbalance has been suspected to play a role in the development of BD, especially 

manic episodes (Ashok et al., 2017; Flaherty, 2005). 

• Association with motivational aspects: Across the bipolar spectrum, ambition and 

creativity seem to be connected and expressed by striving for statistically hard-to-reach 

goals. Further, individuals with BD might be goal- and reward-oriented (Johnson et al., 

2015). 
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• Association with temperament and personality (Nowakowska et al., 2005): Different 

authors linked neuroticism, cyclothymia, and dysthymia as well as openness to 

experiences and extraversion to high scores on the BWAS (DeGeorge et al., 2014; 

Murray & Johnson, 2010; Strong et al., 2007). Moreover, intuition was highly correlated 

to high scores on the BWAS (Srivastava et al., 2010).  

 According to Thys and colleagues (2014a), the summarized results' inconsistency is 

primarily due to methodological differences regarding the assessment of creativity, the 

selection of the sample and the control group, and psychopathology. Therefore, it is difficult to 

compare the results of different studies. 

 

2.2.4 Creativity in persons at risk for bipolar disorders 

 As explained in the previous paragraph, many studies have investigated the 

association between creativity and BD. This sparked the idea to also assess creativity in the 

context of research on the early detection of BD. The evidence of first studies indicates that 

increased creativity can already be measured in at-risk individuals. Knowledge about 

heightened creativity in persons at risk could be helpful for early detection as well as early 

preventive interventions, thus possibly leading to higher compliance and adherence to 

psychological and pharmacological therapies (Hadji, 2021). So far, only some studies 

assessing individuals at risk for BD use creativity measures, often with very small sample 

sizes.  

 Many studies assessing creativity in an at-risk sample recruit children of parents with 

BD because a positive family history of BD is classified as a major risk factor. Burkhardt and 

colleagues (2019) criticized this approach, suggesting that multiple risk factors might be 

needed to retrieve reliable study results as one risk factor is insufficient to assign a risk status 

in their risk assessment instrument. Also, creativity could be associated with other risk factors 

for BD, inspiring another relevant field of research. Some studies have addressed this, 

investigating the connection to the risk factors used in the EPIbipolar. Participants with mood 

swings had significantly higher scores on the BWAS than individuals without (Burkhardt et al., 

2019). A plethora of studies observed a correlation between cyclothymic temperament,  

(hypo-)mania prodrome, and creativity (Furnham et al., 2008; Hadji, 2021; Srivastava et al., 

2010; Strong et al., 2007; Vellante et al., 2011), as briefly mentioned in the previous paragraph. 

Further, some studies reported an association between ADHD and divergent thinking 

(Abraham et al., 2006; White & Shah, 2006), as well as creative achievement measured by 

the CAQ (White & Shah, 2011) and high scores on the BWAS (Simeonova et al., 2005). There 

is also evidence of a link between substance (ab)use and creativity. Substance use does not 

seem to increase creativity in general in a person but instead influences the quality of the 

creative performance (Iszáj et al., 2017). Anxiety, on the other hand, seems to harm creative 
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processes (Byron & Khazanchi, 2011; Silvia & Kimbrel, 2010), similar to depression, where no 

or a negative association was observed (Kyaga et al., 2011; Soeiro-de-Souza et al., 2011; 

Strong et al., 2007). 

 The investigation of creativity in samples at risk for developing BD is still in its infancy. 

As mentioned, most studies selected the offspring of parents with manifest BD as at-risk 

samples. For example, a meta-analysis by Baas and colleagues (2016) identified 28 studies 

with this kind of sample selection and cross-sectional designs, all conducted within the past 

ten years. They found that the risk of BD was overall positively associated with creativity  

(r = .224). Moreover, a study by Simeonova and colleagues (2005) investigated their 

assumption on the potential transmission of BD (cross-sectional design) and creativity from 

parents (n = 40) to children (n = 20). Both groups scored significantly higher on the BWAS than 

the healthy controls (n = 36).  

 As already explained, the investigation of individuals at risk for BD with more complex 

risk constellations would be desirable. To our knowledge, there are only three studies so far 

that investigate at-risk samples, not solely based on a positive family history. The first one was 

a pilot study (cross-sectional design) by Burkhardt and colleagues (2019), assessing the risk 

status of 38 participants using early detection instruments (EPIbipolar and BAR-criteria) and 

creativity measures (BWAS and CAQ). The higher the risk defined by the EPIbipolar, the 

higher the BWAS scores were. In contrast, there were no significant differences in CAQ scores. 

Furthermore, they found an association between mood swings, specifically with increased 

activity and euphoric features, and higher BWAS scores. Hadji (2021) assessed a subsample 

(N = 1,189) of the Improving early recognition and intervention in people at-risk for 

development of bipolar disorder (Early-BipoLife) study (only baseline (BL) data). They reported 

that higher risk defined by the BAR-criteria was associated with higher CAQ scores. However, 

there were no significant results for the EPIbipolar (risk assessment) or the BWAS (creativity 

assessment). When controlling for other relevant risk factors (hypomania prodrome and 

increasing cyclothymia with a change of activity), most of the associations between risk status 

and creativity scores were no longer significant. Weidenbach (2022) conducted another study 

using a subsample (N = 94) of the Early-BipoLife study (again, with only BL data), selecting 

persons that were recruited within a specific timeframe at the study site in Berlin (Charité). 

They used the results of the early detection instruments (BPSS-FP and EPIbipolar) as a 

dimension of how likely a person will develop BD in the future. High scores in creativity 

measures (CAQ) could explain 33% of the variance in BPSS-FP scores, corresponding to a 

strong effect (d = 0.49). Further, creativity in combination with age and scores in a mania 

instrument (Young Mania Rating Scale, YMRS; Young et al., 2013) could explain 58% of the 

variance in the risk state assigned by the EPIbipolar. Therefore, creativity was a strong 

predictor for the development of BD, as assessed in this cross-sectional study. 
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 These are the only studies so far investigating a sample of at-risk individuals 

incorporating more complex risk constellations, including creativity. Because they only had 

cross-sectional data or, in the case of Early-BipoLife, only BL data, no statements could be 

made about an association with the actual transition to BD. The present work aims to address 

this lack of research, being the first longitudinal study to assess the impact of creativity on a 

change in symptom severity in individuals at risk for BD. 

 

2.3 Objectives and research questions 

 The current state of research suggests that an association between creativity and BD 

exists, with many questions unanswered to this day. Is increased creativity a predictive risk or 

even protective factor for BD, or a result of other risk factors like increased mood swings with 

a change in activity? Can creativity explain - alone or in combination - part of the transition to 

manifest BD (Leopold et al., 2012)? Previous evidence from prospective studies indicates that 

increased creativity is already present in at-risk individuals and can be measured before the 

onset of BD (Burkhardt et al., 2019; Hadji, 2021). Knowledge about heightened creativity in 

persons at risk could be helpful for early detection as well as early preventive interventions, 

thus possibly leading to higher compliance and adherence to psychological and 

pharmacological therapies (Hadji, 2021). 

 To further explore and understand the relationship between BD and creativity, the main 

goal of this thesis is to investigate the impact of creativity on a change in symptom severity in 

at-risk adolescents and young adults of the Early-BipoLife study. Continuing the research of 

Burkhardt et al. (2019), Hadji (2021), and Weidenbach (2022) while using longitudinal data, 

the following research questions will be examined (for study design, also see Figure 5): 

 

Research Question 1: As compared to the individuals of group 1 (reference group in RQ1,  

↓ risk, ↓ creativity), are individuals of 

• group 2 (↓ risk, ↑ creativity), 

• group 3 (↑ risk, ↓ creativity), and 

• group 4 (↑ risk, ↑ creativity) at higher risk for  

a) a transition to manifest BD or 

b) a transition to manifest BD and/or the initial prescription of a mood stabilizer? 
 

Research Question 2: As compared to the individuals of group 3 (reference group in RQ2,  

↑ risk, ↓ creativity), are individuals of 

• group 4 (↑ risk, ↑ creativity) at higher risk for 

a) a transition to manifest BD or 

b) a transition to manifest BD and/or the initial prescription of a mood stabilizer? 
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The risk status was operationalized through the EPIbipolar. Participants were classified as low 

risk if they were categorized as no or low risk in the risk assessment instrument. Participants 

were classified as high risk if they were categorized as high risk in the instrument. Creativity 

was operationalized using two creativity measures, the BWAS and the CAQ. Participants were 

classified as having low or high creativity, using median split to define a cut-off value. For 

further information on the group classification procedures see section 3.4. 

 

3. Methods 
 

 The data were obtained from the Early-BipoLife study, which is part of the BipoLife 

consortium described elsewhere (Ritter et al., 2016). Early-BipoLife is a multicentered, 

prospective-longitudinal, naturalistic cohort study conducted by ten research sites across 

Germany, including early detection centers/facilities and specialized in- and outpatient care 

between 2015 and 2018. Its main goal was to evaluate and improve early recognition and 

intervention strategies for individuals at risk for BD. The study was conducted according to 

good clinical practice (GCP) standards and has been approved by the responsible Ethics 

Committee of the Medical Faculty of the Technische Universität Dresden (No: EK290082014) 

and all local ethics committees. All participants provided written informed consent after 

comprehensive information about the study's aims and procedures. For further details, please 

see Pfennig et al. (2020). 

 

3.1 Sample 

3.1.1 Overview of the sample 

 The Early-BipoLife study included help-seeking participants aged 15-35 who were 

assessed at least five times over the study period of two years. These assessments were 

mainly conducted by early detection centers for psychological health issues (located in Berlin 

(two sites), Bochum, Dresden (coordinating site), Frankfurt/Main, Hamburg, Marburg, 

Brandenburg/Neuruppin, and Tübingen). The adolescents and young adults were included in 

the study when they were screened positive for at least one of the potential risk factors for BD 

(e.g., positive family history, depressive syndrome). In- and outpatients with depressive 

syndrome or ADHD were recruited as well. Exclusion criteria were the diagnosis of BD, 

schizoaffective disorder, schizophrenia, anxiety disorder, obsessive-compulsive disorder, or 

substance dependence disorder if these explained the participant's entire symptomatology 

(also see Appendix A; Pfennig et al., 2020).  
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Figure 2

Participant flow chart of the Early-BipoLife study (Martini et al., submitted)

Note. *n = 6 participants requested the deletion of their data.

After screening 2,073 at-risk participants for eligibility, 1,223 were enrolled in the study, 

with 1,083 completing the BL assessment. The reference group was selected from the German 

representative IMAGEN cohort (Schumann et al., 2010). IMAGEN is the first European 

multicenter, multidisciplinary collaboration assessing 2,000 adolescents from Germany, the 

United Kingdom, Ireland, and France. For Early-BipoLife, 206 participants were assessed for 

eligibility, with 172 participants completing the BL assessment (see Figure 2). 
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 To answer the research questions of this thesis, participants from both cohorts were 

included if they had complete data for the EPIbipolar, the BWAS and the CAQ. These data 

were complete for 1,105 participants; 150 had to be excluded due to missing information in the 

target measures (see Figure 3).  

 

Figure 3 

Participant flow chart of the analyzed sample (based on Martini et al., submitted) 

 
  

 Thus, the final sample included 1,105 adolescents and young adults, of whom 25 

developed manifest BD. Fifty-one participants were diagnosed with BD and/or initially 

prescribed a mood-stabilizing drug over the course of the study. A more detailed description 

of general sample characteristics can be found in section 4.1. 

 

3.1.2 Comparison of excluded and included participants 

 General descriptive statistics were calculated to provide an overview of the data. Out 

of the 1105 included participants, 56.0% stated to be female. The mean age was 24.3 years 

(SD = 4.5), ranging from 15 to 36 years. All sociodemographic and clinical characteristics were 

both analyzed for excluded and included participants. This allowed us to verify that there are 

no substantial differences between the subsamples and that no specific group (e.g., 

participants without a degree) was excluded from the analyses. Out of the 152 excluded 

participants, 47.3% stated to be female. The mean age was 24.1 years (SD = 4.7), ranging 

from 15 to 35 years.  
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Table 1 

Comparison of sociodemographic and clinical characteristics of excluded and included 

participants (N = 1255) 

 Excluded 
participants 

(n=150) 

Included 
participants 

(n=1105) 

Group 
differences 

p-
value 

 M SD M SD ANOVA p 
Age (years) 24.1 4.7 24.3 4.5 0.206 .650 
 n % n % Chi2 pa 
Gender (female)  71 47.3 619 56.0 4.025 .045 
Marital status (n=1239)       
       unmarried 128 94.1 1037 94.0 0.004 .998 
       married 6 4.4 50 4.5   
       divorced 2 1.5 16 1.5   
Education (n=1235)       
       attending school 9 6.6 49 4.5 12.127 .007 
       other/no degree 5 3.7 10 0.9   
       middle school 39 28.7 256 23.3   
       high school 83 61.0 784 71.3   
Occupation (n=1090)       
       still in training 45 34.1 392 36.0 10.413 .015 
       no professional qualification 54 40.9 311 28.5   
       qualification lower than     
       college degree 

17 12.9 227 20.8   

       college degree 16 12.1 160 14.7   
Current employment (n=1221)       
       yes 56 42.4 555 51.0 3.469 .176 
       no 74 56.1 518 47.6   
       other (parental leave, gap 
       year) 

2 1.5 16 1.5   

Change in symptom severity       
       transition to BD 6 4.0 25 2.3 - .254 
       transition to BD and/or initial 
       prescription of a mood 
       stabilizer 

6 4.0 51 4.6 0.115 .734 

Note. N: number of participants, M: Mean, SD: standard deviations, %: percentage of 

participants, Chi2: Pearson's chi-squared test, ANOVA: analysis of variance, p: level of 

significance, BD: bipolar disorder. 
a Fisher's Exact test was performed when more than 20% of the cells had an expected count 

of less than 5 
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There were no differences between the samples concerning age, marital status, and 

current employment. However, significant differences between the samples were found for 

gender, education, and occupation (see Table 1). The excluded group consists of 

approximately 10% less female participants (Chi2 = 4.03, p = .045). Regarding education, more 

excluded participants were still attending school, without a degree and a middle school degree, 

whereas more included participants reported they had completed high school 

(Chi2 = 12.13, p = .007).  More excluded participants had no professional qualification for 

occupation compared to included individuals (Chi2 = 10.41, p = .015).

As both groups had similar percentages for transition to BD and/or initial prescription 

of a mood stabilizer, there were no significant differences in clinical characteristics. Six cases 

of transition to BD were lost from the entire sample due to incomplete creativity measures.

A further description of the overall sample (included and excluded participants) can be 

found in the Appendix (see Appendix B).

3.2 Procedures

After the participants were assessed for eligibility and met the criteria for inclusion, they 

were enrolled in the study. Study assessments were conducted at different research sites, for 

example, the Early Detection and Intervention Center in Dresden. 

Figure 4

Design of the Early-BipoLife study (Martini et al., submitted)
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 During the first meeting, individuals were informed about the study's aim, duration, and 

number of appointments as well as risks, data protection, and the voluntary principle (see 

Appendix C). Informed consent was assured through verbal and written subject information 

(see Appendix D and E). Participants were assessed at least five times throughout the study. 

BL, FU2, and FU4 assessments were conducted face-to-face by trained academic study 

personnel (physicians and psychologists). FU1 and FU3 were realized through short telephone 

interviews (appr. 30 minutes; Pfennig et al., 2020). For an overview, also see Figure 4. 

 

3.2.1 Quality assurance 

 Study personnel (raters/interviewers) received an initial two-day training before being 

involved in the recruitment process. To maintain high assessment quality, they were 

supervised locally throughout the entire course of the study. Inter-rater reliability was evaluated 

and verified for the early detection instruments and assignment of risk status. Interview findings 

were discussed and verified in at least one case conference carried out by multiple members 

of the study personnel. Due to the structure of the instruments and the study design, 

assessments blinded for previous information and risk status were not possible (Pfennig et al., 

2020). 

 

3.2.2 Baseline assessment 

 With a duration of three to seven hours (conducted in up to three sessions), the BL 

assessment was the most extensive appointment of the study. First, the participants were 

questioned about their social (e.g., sociodemographic data) and medical history (somatic and 

psychiatric, e.g., previous psychotherapy, current drug treatment). Then a clinical evaluation 

followed, including semi-structured diagnostic interviews (SCID-I and SCID II; Wittchen et al., 

1997), early detection instruments assessing the risk for BD (if needed psychosis), and other 

instruments for the assessment of depressive and manic symptoms. In addition to the 

interviews, the patient was handed a booklet containing different questionnaires (paper-pencil, 

later online) requesting completion until the last session. This booklet included a broad set of 

self-rating scales/forms assessing, for example, impulsiveness, temperament, resources, and 

quality of life as well as the participant's creativity (which is especially relevant for this thesis' 

analyses). After verifying the diagnostic results in a case conference, the participant received 

consultation about potential diagnoses and advised treatment options. Furthermore, they were 

offered the choice to participate in imaging, EEG, and genetic diagnostics (Pfennig et al., 

2020).  
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3.2.3 Follow-up assessments 

 During the in-person FUs (FU2 and FU4, additional appointments if necessary), 

anamnestic information was assessed concerning the period since the last appointment. 

Clinical interviews were conducted focusing primarily on new psychiatric diagnoses to detect 

a potential transition to BD and a potential change in risk status (using the early detection 

instruments for a re-evaluation). The results of these interviews were then discussed again in 

a case conference. FU1 and FU3 consisted of a short telephonic interview gathering the same 

anamnestic data as in the other FU assessments. If the clinical development of a participant 

seemed suspicious, they were invited back to the research site for an in-person appointment.  

 

3.3 Measures 

 As already mentioned, a battery of tests and interviews were conducted with each 

participant over the course of the study. Only those instruments relevant to the present analysis 

will be explained in detail in the following sections. 

 

3.3.1 Structured Clinical Interview for DSM-IV Disorders (SCID) 

 The Structured Clinical Interview for DSM-IV Disorders (SCID-I/SCID-II; Wittchen et al., 

1997) is a semi-structured clinical interview matching the symptoms, syndromes, and 

diagnoses of the DSM-IV. The SCID was used during the assessments to document any 

psychiatric disorders (SCID-I) or personality disorders (SCID-II) of the participants. The 

previous SCID versions have been tested for validity, showing decent results regarding their 

psychometric properties (Wittchen et al., 1997).  

 
3.3.2 Early Phase Inventory for Bipolar Disorders (EPIbipolar) 

 The early detection instrument EPIbipolar (Leopold et al., 2012) captures major 

(positive family history of BD, increasing cyclothymic mood swings with increased activity, 

hypomania prodrome) and minor risk factors (e.g., impairment in psychosocial functioning, 

episodic course of symptoms) that have been identified through the systematic review of the 

literature and clinical experience. Besides risk factors, it also takes information from the 

participant's history, diagnoses assigned through the SCID, and the mania portion of the 

BPSS-FP (Correll, Olvet, et al., 2014) into consideration. For every symptom and syndrome, 

the time of beginning and trajectory was also assessed. Based on this, the EPIbipolar then 

assigns the individuals into risk groups, differentiating between no risk, low risk, high risk, and 

ultra-high risk.  
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The group classification went as followed (also see Appendix F):  

• no risk: no major risk factor, no or one secondary risk factor 

• low risk: no major risk factor, two or more secondary risk factors 

• high risk: at least one major and secondary risk factor 

• ultra-high risk: two major risk factors or one major and multiple secondary risk 

factors 

 The EPIbipolar was designed to complement the BPSS-FP with the aim of capturing 

very early signs of developing BD. The validation of the instrument is currently being conducted 

further with promising first results (Martini et al., 2021; Pfennig et al., 2020).  

 

3.3.3 Barron-Welsh Art Scale (BWAS) 

 The BWAS (Welsh & Barron, 1949) is a nonverbal creativity test consisting of 86 black-

and-white drawings (see Appendix G) with varying degrees of complexity, measuring creativity 

through a spontaneous aesthetic judgment. The BWAS is based on the assumption that 

creative persons prefer rather complex, asymmetric images as compared to more simple, 

symmetric ones (Barron, 1953; Welsh & Barron, 1949). It was developed based on the Figure 

Preference Test, which also uses black-and-white drawings to diagnose psychiatric patients. 

They incidentally found that it discriminated well between artists and non-artists who were part 

of the reference group.  

 Depending on the participant's decision on each drawing, two scales are derived, the 

BWAS like scale (preference) and the BWAS dislike scale (rejection). According to a scoring 

key, each answer receives one or zero points, resulting in the BWAS score ranging from 0 to 

62. With higher scores (i.e., a higher preference for complex, asymmetric images), higher 

creativity of the participant can be assumed. Even though the BWAS shows good psychometric 

properties in terms of reliability and validity (Welsh et al., 2005), it is not entirely clear whether 

the preference or rejection of the images is due to its complexity or other properties of the 

stimulus (Ridley, 1977). Despite its limitations, the BWAS is regularly used for measuring 

creativity in a clinical  (Thys et al., 2014b) and psychopathological context. In particular, it has 

been used in multiple studies assessing participants at risk for developing or with already 

manifest BD (e.g., Nowakowska et al., 2005; Santosa et al., 2007; Soeiro-de-Souza et al., 

2011).  

 
3.3.4 Creative Achievement Questionnaire (CAQ) 

 The CAQ (Carson et al., 2005; Form et al., 2017) is a self-report questionnaire 

measuring creative achievements across 13 domains (e.g., visual arts, music, creative writing) 

consisting of multiple parts (see Appendix H). The first part assesses self-reported creative 
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talent in these 13 domains. The participant is asked to tick off every domain they are talented 

in above average. The second part lists eight questions for each domain that was ticked off in 

part one, asking for a ranking on a Likert scale from 0 ("no training or recognized talent in this 

area") to 7 (e.g., "my work has been critiqued in national publications"). Since creative 

achievements depend on various factors that are only partially in control of the participant, two 

more parts were added. The third and fourth part capture creative interests and engagement, 

resulting in the CAQ achievements and CAQ interests subscores (Burkhardt et al., 2019). With 

the summation of these scores, an overall CAQ score can be derived. The psychometric 

evaluation established good predictive and convergent validity and internal consistency 

(Carson et al., 2005; Form et al., 2017). Similarly to the BWAS, multiple studies have used the 

CAQ to investigate persons at risk or with manifest BD (Johnson et al., 2015; Vellante et al., 

2011). 

 

3.4 Group classification procedure and outcomes 

3.4.1 Group classification procedure 

 To answer the present research questions, the participants were divided into four 

groups depending on their risk status and creativity scores (also see Figure 5). For a 

distribution of the creativity scores across the risk groups see Appendix I. 

 The Early-BipoLife study used different early detection instruments (EPIbipolar, BPSS-

FP, BAR-criteria), as mentioned in section 3.2. The EPIbipolar was chosen as the early 

detection instrument for the analysis because it includes data from the BPSS-FP (hypomania 

prodrome) resulting in a higher information density. For further information on the used 

instrument, see section 3.3.2. There were no cases of transition to manifest BD in the group 

of individuals classified as no-risk by the EPIbipolar. Nevertheless, we wanted to include this 

group in the present analysis because these individuals still presented with one or more risk 

factors. Therefore, the no-risk and low-risk groups were combined, enabling the calculation of 

Odds Ratios (OR). In addition, the high-risk and ultra-high-risk groups were combined into one 

group ("high risk") because of their relative proximity to each other. Further, this group of 

individuals is the most relevant from a clinical perspective, as their risk of transitioning to 

manifest BD is the highest. Because we wanted to analyze, whether creativity has a different 

impact on the development of BD depending on the risk status (low vs. high risk), a classic 

comparison to the reference group (IMAGEN cohort) was not suitable. Instead, data from 

Early-BipoLife and the IMAGEN samples were merged for the present analysis, forming cross-

sectional risk groups according to the EPIbipolar, enabling a comparison between individuals 

with low vs. high-risk status. 
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Figure 5 

Study design 

 

Note. Risk status according to EPIbipolar (Leopold et al., 2012), creativity according to BWAS 

(Welsh & Barron, 1949) and CAQ (Carson et al., 2005; Form et al., 2017). 

 

 The participants of the Early-BipoLife study were asked to answer two questionnaires 

regarding their creativity during the BL assessment, the BWAS and the CAQ. Both instruments 

have been used in the context of research on affective disorders (e.g., Santosa et al., 2007; 

Vellante et al., 2011). These questionnaires measure different facets of creativity, as 

recommended by Thys and colleagues (2014b) for creativity research. Study groups were 

formed twice, one time using the BWAS as a creativity measure and another using the CAQ. 

For detailed explanations of these two creativity measures, see sections 3.3.3 and 3.3.4. Since 

we wanted to divide participants depending on their risk status and creativity, cut-off values 

had to be defined for the BWAS and CAQ (dividing participants into low- and high-creativity 

groups). There were no predefined and validated cut-off values for the instruments, and only 

a few studies defined their own according to their research questions (e.g., Higgs, 1975; 

Perach & Wisman, 2019). Because their research aims deviated from the ones of the present 

analysis, we decided to determine our own cut-off values in line with the research questions. 

Unfortunately, the cut-off values could not be derived through the analysis of the histograms 

because the creativity scores were nearly normally distributed for both instruments (CAQ 

slightly right-skewed, see section 3.5).  Instead, median split was chosen as a method, with 

Mdn = 28.5 for BWAS and Mdn = 27.3 for CAQ as the determined cut-off values. 
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3.4.2 Outcomes 

 Transition to manifest BD. The first outcome of the present analysis was the transition 

into manifest BD. Transition to BD occurred when diagnostic criteria for BD-I or BD-II were 

fulfilled for the first time during the FU period (Pfennig et al., 2020). The source of this 

information was the SCID-I interview, conducted multiple times throughout the study. For 

further information on the used instrument, see section 3.3.1. 

 

Table 2 

Frequencies and time of transition, initial prescription of a mood stabilizer, and combined 

outcomes in participants of the Early-BipoLife Study (N = 1105) 

 Baseline FU1 
6 

months 

FU2 
12 

months* 

FU3 
18 

months 

FU4 
24 

months* 

Cumulative  

Transition to BD 0 0 12 0 13 25 
Initial prescription 
of a mood stabilizer  

      

       Lithium, 
       Lamotrigine,   
       Valproid acid, 
       Carbamazepine 

0 13 6 5 2 26 

       + Quetiapine 
       ≥300mg/d 

0 1 1 0 1 3 

Transition and/or 
prescription of a 
mood stabilizer 

0 14 17 5 15 51 

Note. N: number of participants, BD: bipolar disorder, FU: Follow-up. 

* n = 3 participants transitioned to manifest BD and received an initial prescription for a mood 

stabilizer 

 

 Transition to manifest BD and/or initial prescription of a mood-stabilizing drug. 
The initial prescription of a drug with the aim of mood stabilization was added to the analysis 

for the second outcome. It can be evaluated using data from the FU assessments. Participants 

who were prescribed one of the recommended mood-stabilizing agents of the German S3 

guidelines on diagnostics and therapy of BD (DGBS e.V. & DGPPN e.V., 2019) with the 

purpose of mood stabilization (and not solely for the treatment of depression), were included 

in the present analysis (Pfennig et al., 2020). Specifically, participants with the initial 

prescription of Lithium, anticonvulsants such as Carbamazepine, Valproic acid, Lamotrigine, 

or Quetiapine (with a dosage of 300mg per day or more) were examined in the present 
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analyses. Transition to manifest BD and/or the initial prescription of a mood-stabilizing drug 

were combined because likely every participant diagnosed with BD throughout the study also 

received an initial prescription of drugs afterward. This was not documented as the transition 

to BD was handled as a drop-out criterion. For further discussion on this topic, please see 

section 5.1.2. 

 Frequencies and time of transition to manifest BD and/or initial prescription of a 
mood-stabilizing drug. Table 2 shows the frequencies and time points of transition, initial 

prescription of a mood stabilizer, and combined outcomes for the included participants (for 

frequencies and time points of the entire sample, see Appendix J). Transitions to manifest BD 

were detected in similar frequencies during the more comprehensive FU assessments after 

twelve and twenty-four months. In contrast, most participants reported the initial prescription 

of a mood-stabilizing drug during the first FU appointment after six months. Because the 

outcome was defined as an initial prescription occurring during the FU sessions, the frequency 

for the BL time point is zero. With the duration of the study and FU appointments, a decline in 

the frequency of initial prescriptions can be observed. Note that three participants were initially 

prescribed a mood-stabilizing drug and later diagnosed with manifest BD. 

 

3.5 Statistical analysis 

 Statistical analyses were computed with the statistical program IBM SPSS Statistics 

29.0.0.0 (Statistical Package for Social Sciences, version 29, IBM, Armonk, New York, USA). 

First, the data of the creativity measures were tested for normality. Histograms were created 

and Kolmogorov-Smirnov tests were calculated to investigate the distribution of the BWAS and 

CAQ total scores (see Appendix K). These revealed that BWAS total scores were normally 

distributed, whereas CAQ total scores were slightly right-skewed in the present sample. Since 

there were relatively small deviations from a normal distribution and parametric tests are 

considered sufficiently robust for large samples, these were performed to make results more 

comparable. 

 For the characterization of sociodemographic and clinical characteristics of the sample, 

means, standard deviations, and frequencies were calculated. To compare the included and 

excluded participants (due to incomplete creativity measures/risk assessments), Chi-squared 

tests (Chi2) for categorical variables and one-way analysis of variance (ANOVA) for interval-

scaled variables were performed as a standard choice. These analyses were conducted to 

reveal potential substantial differences that could influence the results between these groups 

(see Table 1). The same analyses were conducted to compare the sociodemographic 

characteristics of the study groups. The Welch test was used if the Levene test showed 

variance heterogeneity (p < .001). If more than twenty percent of the cells had an expected 

count of less than five, Fisher's exact test was performed instead of Chi2. For a comparison of 
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creativity parameters (BWAS/CAQ) in the different risk groups (no and low risk vs. high risk), 

t-tests were used with all assumptions being fulfilled (see Appendix I). 

 To investigate the potential impact of creativity on a change in symptom severity, ORs 

and the corresponding 95% confidence intervals (CI) were calculated. A change in symptom 

severity was defined as a transition to manifest BD or the initial prescription of a mood 

stabilizer. For research question one, the risk of experiencing this in participants of groups 2, 

3, and 4 was compared with the risk of participants in group 1. To investigate the second 

research question, the analysis was repeated for only high-risk individuals resulting in a 

comparison of groups 4 and 3. Analyses were performed for both outcomes. Chi2 tests or 

Fisher's Exact tests were performed depending on the expected cell counts to determine the 

significance level of the ORs. 

 All tests were two-sided, with alpha set at .05 for all analyses. P-values under .05 will 

be referred to as significant, and p-values between .05 and .10 as statistical trends. In 

accordance with Cohen's conventions (Cohen, 1988) effect sizes were labeled to be "small" 

(d ≥ 0.20), "medium" (d ≥ 0.50), or "large" (d ≥ 0.80). 

 

4. Results 
 

4.1 Descriptive Statistics 

4.1.1 Comparison of sociodemographic characteristics between the study groups 

 Table 3 and Appendix L show the comparison of sociodemographic characteristics 

between the four study groups in detail. One-way ANOVAs and Chi2-tests were performed to 

enable an interpretation of the clinical comparisons later on. 

 For the groups classified by the BWAS scores (see Table 3), group 1 had a mean age 

of 24.3 years (SD = 4.3), group 2 of 24.1 years (SD = 4.3), group 3 of 24.8 years (SD = 5.0), 

and group 4 of 24.1 years (SD = 4.6). There were no differences between the groups 

concerning age, marital status, education, and current employment. However, with higher risk 

status, more participants stated to be female (Chi2 = 8.81, p = .032). Furthermore, significant 

differences were found regarding occupation (Chi2 = 19.19, p = .024). Participants with a high-

risk status more often had no professional qualification as compared to participants with a low-

risk status. In line with these results, more participants with a low-risk status were still in training 

than participants with a high-risk status. 
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 Similar results can be reported for the groups classified by the CAQ scores (also see 

Appendix L). Group one had a mean age of 24.1 years (SD = 4.3), group two of 24.3 years 

(SD = 4.4), group three of 24.5 years (SD = 4.9), and group four of 24.4 years (SD = 4.7). 

There were no differences between the groups concerning age, marital status, education, and 

current employment. The results matched the ones from the BWAS classification with the 

groups containing high-risk participants consisting of significantly more female participants 

than those containing participants with a low-risk status (Chi2 = 12.34, p = .006). The same 

applies to the significant differences regarding occupation (Chi2 = 25.82, p = .002). Participants 

with a high-risk status more often had no professional qualification as compared to participants 

with a low-risk status. Again, more participants with a low-risk status were still in training than 

participants with a high-risk status. Additionally, there were also significant differences 

between the groups regarding their education (p = .001). More participants with lower scores 

in creativity measures reported having finished middle school as their highest degree as 

compared to participants with higher scores. Moreover, significantly more participants with 

higher creativity scores had received a high school degree than participants with lower 

creativity scores. Overall, the group classification by CAQ scores showed more significant and 

clinically relevant differences than the classification by BWAS scores. 

 

4.2 Research Question 1: The impact of creativity on the transition to BD and/or the 
initial prescription of a mood stabilizer in study groups 1-4 

 Group comparisons and ORs were calculated to answer research question one 

concerning the impact of creativity on transitioning to manifest BD and/or the initial prescription 

of a mood stabilizer in all four study groups. Study groups 2 (↓ risk, ↑ creativity), 3 (↑ risk,  

↓ creativity), and 4 (↑ risk, ↑ creativity) were compared with group 1 (reference for RQ1, ↓ risk, 

↓ creativity) regarding their risk for a deterioration in symptom severity. Results are displayed 

in Figure 6 (BWAS), 7 (CAQ) and Table 4 (BWAS), 5 (CAQ) and summarized in the following 

paragraphs. Explanations about the study groups and their composition can be found in 

section 3.4.1.  

 

4.2.1 Results for groups 2-4 versus 1 with the BWAS as a creativity measure 

 The results presented in the following paragraph correspond to the groups that were 

classified using the BWAS as a creativity measure. 

 Transition to manifest BD. Overall, 0.8% of the participants in study group 1 

transitioned to manifest BD throughout the study (also see Figure 6). Because group 1 serves 

as the reference in RQ1, which the other groups were compared to, the OR was set at 1.00. 

In study group 2, 1.4% of the participants were diagnosed with BD. Compared to group 1, no 
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significant difference was found (p = .503) with an OR of 1.69 (95% CI: 0.40 - 7.14) (also see 

Table 4).  Transition to BD was observed in 3.6% of the study participants in group 3, which is 

significantly different from the transition rate in group 1 (p = .029). Participants in this group 

had a 4.56 times higher risk (OR = 4.56, 95% CI: 1.13 - 18.46) for transitioning than participants 

in group 1. Similarly, participants in group 1 transitioned into manifest BD at a rate of 5.4%. 

This is a significant difference (p = .001) compared to group 1, with the participant's risk for 

transitioning being 7.05 times higher (OR = 7.05, 95% CI: 1.94 - 25.56). 

 

Figure 6 

Comparison of transitions to BD and/or initial prescription of a mood stabilizer in groups 1-4 

with the BWAS as a creativity measure 

 

Note. BD: bipolar disorder, N: number of participants, BWAS: Barron-Welsh Art Scale.  

* level of significance: p ≤ .05 

** level of significance: p ≤ .01 

*** level of significance: p ≤ .001 

 

 Transition to manifest BD and/or initial prescription of a mood stabilizer. 
Throughout the study, 3.2% of the participants in study group 1 transitioned to manifest BD 
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and/or were prescribed a mood-stabilizing drug initially. Group 1 was used as a reference in 

RQ2, like in the previous paragraph, with the OR set at 1.00 (also see Figure 6 and Table 4).  

 

Table 4 

RQ1: Odds Ratios for transition to BD and/or the initial prescription of a mood-stabilizer in 

groups 2-4 vs. 1 with the BWAS as a creativity measure (N = 1105) 

     95% CI  
Outcome Study Group n % OR lower upper pa 

Transition to 
manifest BD 

Group 1 (Ref) 
(n=370) 
↓ risk, ↓ BWAS 

3 0.8 1.000 - - - 

Group 2 (n=366) 
↓ risk, ↑ BWAS 

5 1.4 1.694 .402 7.142 .503 

Group 3 (n=167) 
↑ risk, ↓ BWAS 

6 3.6 4.559 1.126 18.455 .029 

Group 4 (n=202) 
↑ risk, ↑ BWAS 

11 5.4 7.045 1.942 25.557 .001 

Transition 
and/ 
or 
prescription 
of a mood-
stabilizer 

Group 1 (Ref) 
(n=370) 
↓ risk, ↓ BWAS 

12 3.2 1.000 - - - 

Group 2 (n=366) 
↓ risk, ↑ BWAS 

9 2.5 .752 .313 1.807 .528 

Group 3 (n=167) 
↑ risk, ↓ BWAS 

12 7.2 2.310 1.015 5.255 .041 

Group 4 (n=202) 
↑ risk, ↑ BWAS 

18 8.9 2.918 1.376 6.189 .004 

Note. N: number of participants, %: percentage of participants, OR: Odds Ratio, CI: confidence 

interval, p: level of significance, BWAS: Barron-Welsh Art Scale.  
a Fisher's Exact test was performed when more than 20% of the cells had an expected count 

of less than 5 

 

In study group 2, 2.5% of the participants were diagnosed with BD or initially treated with a 

mood stabilizer. Compared to the reference, no significant difference was found (p = .528), 

with an OR of 0.75 (95% CI: 0.31 - 1.81). Transition to BD and/or initial mood stabilization 

through drugs was found in 7.2% of the study participants in group 3, which is significantly 
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different from the percentage in group 1 (p = .041). Participants in this group had a 2.31 times 

higher risk (OR = 2.31, 95% CI: 1.02 - 5.26) for a deterioration in symptom severity than 

participants in group 1. Similarly, 8.9% of group 4 transitioned to BD and/or were initially 

prescribed a mood-stabilizing drug. This is significantly different (p = .004) from group 1, with 

the participant's risk for transitioning and/or initial prescription of a mood-stabilizing drug being 

2.92 times higher (OR = 2.92, 95% CI: 1.38 - 6.19). 

 

4.2.2 Results for groups 2-4 versus 1 with the CAQ as a creativity measure 

 The results summarized in this section correspond to the group classification with the 

CAQ as a creativity measure. Overall, the results do not differ significantly from the ones in the 

previous section, where the groups were classified with another creativity instrument. 
 

Figure 7 

Comparison of transitions to BD and/or initial prescription of a mood-stabilizer in groups 1-4 

with the CAQ as a creativity measure 

 

Note. BD: bipolar disorder, N: number of participants, CAQ: Creative Achievement 

Questionnaire. 

* level of significance: p ≤ .05 

** level of significance: p ≤ .01 

*** level of significance: p ≤ .001 
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 Transition to manifest BD. Over the duration of the study, 1.1% of the participants in 

study group 1 transitioned to manifest BD (also see Figure 7). Identically to the groups 

classified by the BWAS scores, group 1 served as the reference for RQ1, with the OR set at 

1.00.  Transition to BD was reported for 1.2% of the participants in group 2. There was no 

significant difference compared to group 1 (p = 1.000), with the OR being 1.10  

(95% CI: 0.26 - 4.64) (also see Table 5).  

 

Table 5 

RQ1: Odds Ratios for transition to BD and/or the initial prescription of a mood-stabilizer in 

groups 2-4 vs. 1 with the CAQ as a creativity measure (N = 1105) 

     95% CI  
Outcome Study Group n % OR lower upper p 

Transition to 
manifest BD 

Group 1 (Ref) 
(n=467) 
↓ risk, ↓ CAQ 

5 1.1 1.000 - - - 

Group 2 (n=260) 
↓ risk, ↑ CAQ 

3 1.2 1.100 .261 4.638 1.000 

Group 3 (n=190) 
↑ risk, ↓ CAQ 

7 3.7 3.603 1.129 11.497 .045 

Group 4 (n=179) 
↑ risk, ↑ CAQ 

10 5.6 5.574 1.878 16.542 .001 

Transition 
and/ 
or 
prescription 
of a mood-
stabilizer 

Group 1 (Ref) 
(n=467) 
↓ risk, ↓ CAQ 

15 3.2 1.000 - - - 

Group 2 (n=260) 
↓ risk, ↑ CAQ 

6 2.3 .726 .278 1.894 .511 

Group 3 (n=190) 
↑ risk, ↓ CAQ 

14 7.4 2.445 1.156 5.169 .016 

Group 4 (n=179) 
↑ risk, ↑ CAQ 

16 8.9 3.017 1.459 6.239 .002 

Note. N: number of participants, %: percentage of participants, OR: Odds Ratio, CI: confidence 

interval, p: level of significance, CAQ: Creative Achievement Questionnaire. 

 

In line with the results of the previous section, group 3 had significantly higher transition rates 

(3.7%, p = .045) and a 3.60 times higher risk (OR = 3.60, 95% CI: 1.13 - 11.50) for transitioning 
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than group 1. This also applies to group 4, where significantly more participants transitioned 

to manifest BD (5.6%, p = .001), resulting in a 5.57 times higher risk (OR = 5.57,  

95% CI: 1.88-16.54) for transitioning than participants in group 1. 

 Transition to manifest BD and/or initial prescription of a mood stabilizer. Overall, 
3.2% of the participants in group 1 transitioned to manifest BD and/or were prescribed a mood 

stabilizer initially. Again, group 1 was used as a reference, with the OR set at 1.00 (also see 

Figure 7 and Table 5).  Transition to BD and/or the prescription of a mood-stabilizing agent 

was reported for 2.3% of the participants in group 2. There was no significant difference 

compared to group 1 (p = .511), with the OR being 0.73 (95% CI: 0.28 - 1.89). Similar to the 

results for the groups classified with the BWAS, group 3 had significantly higher transition rates 

and/or initial drug prescriptions (7.4%, p = .016) and a 2.45 times higher risk (OR = 2.45, 95% 

CI: 1.16 - 5.17) for a deterioration in symptom severity as group 1. This also applies to group 

4, where significantly more participants were affected (8.9%, p = .002), resulting in a 3.02 times 

higher risk (OR = 3.02, 95% CI: 1.46 - 6.24) for transitioning and/or the initial prescription of a 

mood stabilizer than participants in group 1. 

 

4.3 Research Question 2: The impact of creativity on the transition to BD and/or the 
initial prescription of a mood stabilizer in study groups 3 and 4 

 To answer research question two - concerning the impact of creativity on transitioning 

to manifest BD/and or the initial prescription of a mood stabilizer in two of the four study groups 

- the same analyses (group comparisons and OR calculations) were performed. Study group 

4 (↑ risk, ↑ creativity) was compared with group 3 (↑ risk, ↓ creativity) regarding their risk for a 

deterioration in symptom severity. Results are displayed in Table 6 (BWAS) and 7 (CAQ). For 

a visualization, again see Figure 6 (BWAS) and Figure 7 (CAQ). 
 

4.3.1 Results for groups 4 versus 3 with the BWAS as a creativity measure 

 Identical to research question one, the results presented in the following paragraph 

correspond to the groups that were classified using the BWAS as a creativity measure. 

 Transition to manifest BD. As group 3 is used as the reference for RQ2, the OR was 

set at 1.00. Throughout the study, 3.6% of the study participants in group 3 and 5.4% in group 

4 transitioned into manifest BD. However, the comparison did not reveal a significant difference 

regarding transition rates and ORs (OR = 1.55, 95% CI: 0.56 - 4.27, p = .398) (also see  

Table 6). 
 Transition to manifest BD and/or initial prescription of a mood stabilizer. As in the 

previous paragraph, the OR for group 3 was set at 1.00. Overall, 7.2% of the study participants 

in group 3 and 8.9% in group 4 transitioned into manifest BD and/or were prescribed a  
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mood-stabilizing drug initially. In harmony with the previous paragraph, the group comparison 

and OR calculations did not reveal significant differences (OR = 1.26, 95% CI: 0.55 - 2.71,  

p = .546) (also see Table 6). 

 

Table 6 

RQ2: Odds Ratios for transition to BD and/or the initial prescription of a mood-stabilizer in 

groups 3 and 4 with the BWAS as a creativity measure (N = 369) 

     95% CI  
Outcome Study Group n % OR lower upper p 

Transition to 
manifest BD 

Group 3 (n=167) 
↑ risk, ↓ BWAS 

6 3.6 1.000 - - - 

Group 4 (n=202) 
↑ risk, ↑ BWAS 

11 5.4 1.545 .559 4.271 .398 

Transition and/ 
or prescription 
of a mood-
stabilizer 

Group 3 (n=167) 
↑ risk, ↓ BWAS 

12 7.2 1.000 - - - 

Group 4 (n=202) 
↑ risk, ↑ BWAS 

18 8.9 1.264 .550 2.705 .546 

Note. N: number of participants, %: percentage of participants, OR: Odds Ratio, CI: confidence 

interval, p: level of significance, BWAS: Barron-Welsh Art Scale.  

 

4.3.2 Results for groups 4 versus 3 with the CAQ as a creativity measure 

 The results summarized in this section correspond to the group classification with the 

CAQ as a creativity measure. Again, the results do not differ significantly from the ones in the 

previous section, where the groups were classified with the BWAS. 

 Transition to manifest BD. During the course of the study, 3.7% of the participants in 

group 3 and 5.6% in group 4 transitioned to manifest BD. Like the results in the previous 

section, the comparison of groups 3 and 4 revealed no significant differences (OR = 1.55;  

95% CI: 0.58 - 4.16, p = .384) (also see Table 7). 

 Transition to manifest BD and/or initial prescription of a mood stabilizer. Overall, 

7.4% of the study participants in group 3 and 8.9% in group 4 transitioned to manifest BD 

and/or initially received mood-stabilizing drug therapy. Again, the comparison of the groups 

did not reveal any significant differences regarding the number of affected individuals and the 

calculated ORs (OR = 1.23; 95% CI: 0.58 - 2.61, p = .581) (also see Table 7). 
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Table 7 

RQ2: Odds Ratios for transition to BD and/or the initial prescription of a mood-stabilizer in 

groups 3 and 4 with the CAQ as a creativity measure (N = 369) 

     95% CI  
Outcome Study Group n % OR lower upper p 

Transition to 
manifest BD 

Group 3 (n=190) 
↑ risk, ↓ CAQ 

7 3.7 1.000 - - - 

Group 4 (n=179) 
↑ risk, ↑ CAQ 

10 5.6 1.547 .576 4.156 .384 

Transition and/ 
or prescription 
of a mood-
stabilizer 

Group 3 (n=190) 
↑ risk, ↓ CAQ 

14 7.4 1.000 - - - 

Group 4 (n=179) 
↑ risk, ↑ CAQ 

16 8.9 1.234 .584 2.608 .581 

Note. N: number of participants, %: percentage of participants, OR: Odds Ratio, CI: confidence 

interval, p: level of significance, CAQ: Creative Achievement Questionnaire.  

 

5.  Discussion 
 

 The present work investigated the link between creativity and BD in at-risk individuals. 

The primary purpose was to assess the impact of creativity on the development of manifest 

BD in at-risk individuals using data from the Early-BipoLife study (Pfennig et al., 2020). 

Therefore, the investigated outcomes were the transition to manifest BD and additionally the 

initial prescription of a mood-stabilizing agent as a representation of a deterioration in symptom 

severity. At-risk individuals were divided into four groups regarding their risk status (no/low risk 

vs. high risk) and creativity scores (low vs. high). To investigate research question one, groups 

2 (↓ risk, ↑ creativity), 3 (↑ risk, ↓ creativity), and 4 (↑ risk, ↑ creativity) were compared to group 

1 (Reference: ↓ risk, ↓ creativity). To answer the second research question group 4 (↑ risk, ↑ 

creativity) was compared to group 3 (↑ risk, ↓ creativity). In harmony with the first research 

question, the risk of transitioning was up to seven times higher, and the risk of transitioning 

and/or the initial prescription of a mood stabilizer was up to three times higher in high-risk, 

high-creativity individuals (group 3) than in low-risk, low-creativity individuals (group 1, 

reference). The second research question (the impact of creativity on a deterioration in 

symptom severity in only high-risk participants) on the other hand could not be confirmed.  

 Existing research repeatedly called for the investigation of the impact of creativity in 

individuals at risk for BD on the actual transition to manifest BD (Burkhardt et al., 2019; Hadji, 
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2021; Weidenbach, 2022). This study addressed the need for more research, being the first 

study of its kind with a longitudinal design to the best of our knowledge. 

 The main results of the investigation are summarized and interpreted within the scope 

of the available theoretical and empirical literature in the following paragraphs. The strengths 

and limitations of the study, as well as implications for clinical practice and future research, are 

discussed. 

 

5.1 Summary and integration of findings 

5.1.1 Comparison of sociodemographic characteristics between the study groups 

 The analysis and comparison of sociodemographic characteristics of the study groups 

showed significant differences in gender and occupation in the groups with the BWAS and 

additionally in education in the groups with the CAQ as a creativity measure. According to 

recent studies, gender is not associated with nor has confounding effects on creativity, similar 

to the current employment status (e.g., MacCabe et al., 2018). On the other hand, the 

occupational field could play a role. Unfortunately, these data were not assessed in the Early-

BipoLife study and thus could not be included. Preliminary studies suggest that education 

might be relevant for creativity. One study assessed a sample of dyslexic and non-dyslexic 

children investigating their creativity. They also looked at the impact of educational approaches 

on the scores in creativity measures, specifically the TTCT. Their results showed that specific 

educational strategies could further enhance creativity in already creative dyslexic children 

(Kapoula et al., 2016). Preiser and colleagues (2006) also proposed that special education in 

younger children might enhance creativity. Since these results were reported after the 

observation of samples with other characteristics, it remains unclear whether they are relevant 

for young individuals at risk for BD. Nevertheless, this should be taken into consideration when 

interpreting the results. 

 

5.1.2 Research Question 1: The impact of creativity on the transition to BD and/or the 
initial prescription of a mood stabilizer in study groups 1-4 

 Previous research mentioned the relevance of investigating the link between creativity 

and transition rates in individuals at risk for BD. Burkhardt and colleagues (2019) were the first 

to compare creativity scores in an at-risk sample in correspondence with the risk status, 

observing higher scores when the participant was at high risk. Hadji (2021) continued their 

work with a bigger sample, similar to the one used in this study but with exclusively BL data. 

The results were consistent with those by Burkhardt and colleagues, generally reporting higher 

scores in the used creativity instruments in dependence on the risk status. Weidenbach (2022) 

tried to estimate the impact of creativity on the risk of transitioning with cross-sectional data. 
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The statistical analysis revealed that high scores in creativity measures could explain up to 

58% of the variance in risk scores or status in an at-risk sample. The prescription of a mood-

stabilizing drug as a correlate of a deterioration in symptom severity on the other hand seems 

to be novel in studies exploring samples at risk for BD. As explained in the Early-BipoLife 

protocol paper, this was operationalized through four outcomes, one being the initial 

prescription of a mood-stabilizing agent with the purpose of mood stabilization (and not for the 

treatment of only depressive episodes; Pfennig et al., 2020). 

 Transition to manifest BD. The first part of research question one explored the impact 

of creativity on transitioning to manifest BD in study groups 2-4 vs. 1. To our knowledge, this 

was the first study using longitudinal data, and therefore being able to actually observe and 

investigate transitions to manifest BD. When comparing study groups 1 (Reference: ↓ risk,  

↓ creativity) and 2 (↓ risk, ↑ creativity), no significant difference in the transition risk could be 

observed, regardless of the used creativity instrument. In the comparison of groups 1 and 3  

(↑ risk, ↓ creativity), the risk of transitioning was significantly higher, respectively 4.56 times 

(BWAS) or 3.60 times (CAQ), in group 3. Moreover, groups 1 and 4 (↑ risk, ↑ creativity) were 

compared revealing significant differences in the risk of transitioning. Individuals in group 4 

had a 7.05 (BWAS) or 5.58 times (CAQ) higher risk of transitioning to manifest BD. 

 In harmony with the results of Weidenbach (2022), higher creativity scores were 

associated with a higher risk for BD. Unfortunately, this is the only study of this kind so far and 

only had cross-sectional data and a small sample (N = 94). Discussing the results in detail, 

high creativity was linked to a higher risk of transitioning to manifest BD, but only in individuals 

with a high-risk status according to the EPIbipolar. A possible explanation could be the 

presence of certain risk factors when individuals are classified as high-risk. Subthreshold 

manic symptoms in the sense of a (hypo-)mania prodrome seem to be a risk factor that is 

specifically associated with an increase in creativity scores (Burkhardt et al., 2019; Hadji, 2021; 

Srivastava et al., 2010; Strong et al., 2007; Vellante et al., 2011). Similar results have been 

observed for increasing mood swings with a change in activity (Hadji, 2021; Kyaga et al., 2011; 

Richards et al., 1988). Both risk factors are classified as major in the EPIbipolar, and if present, 

an individual will be categorized as at high risk. These symptoms are, therefore, only present 

in groups 3 and 4, suggesting that high creativity as a risk factor might not be sufficient for an 

increased transition risk. This can only be speculated about without further data analyses, as 

other explanations could exist.  

 When comparing both groups with low creativity scores (groups 1 and 3), the risk status 

played a significant role in the transition risk (BWAS: p = .029; CAQ: p = .045). This can be 

interpreted as further validation of the risk assessment instrument and suggests that the major 

risk factors act independently from creativity. Still, creativity seems to explain some parts of 
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the risk, as level of significance changes in high-creativity individuals (BWAS and CAQ: p = 

.001), and the ORs increase from 4.56 to 7.05 (BWAS) or 3.60 to 5.58 (CAQ), respectively. 

 It is also important to note that the reported risk for the transition to manifest BD was 

(insignificantly) higher when the BWAS was used as the creativity measure as compared to 

the CAQ. As explained in the theoretical background, different instruments assess different 

facets and aspects of creativity and can end in different results. Therefore, many authors 

recommend implementing different questionnaires in new studies as results have a higher 

information density and can be compared more easily (Thys et al., 2014a). To our surprise, 

the results do not differ significantly, regardless of the used creativity instrument, even though 

the BWAS and CAQ measure creativity in two very different ways. This leads to the conclusion 

that both instruments seem to measure parts of the same construct and, therefore, the results 

of the present work might be robust regarding the creativity assessment. Nevertheless, the 

assessment of creativity in individuals at risk for BD is still in its infancy, and different 

instruments could be more sensitive to certain risk factors. This must be evaluated in further 

studies. 

 Transition to manifest BD and/or initial prescription of a mood stabilizer. The 

second outcome additionally included the impact of creativity on the initial prescription of a 

mood stabilizer in at-risk individuals of all four study groups. When comparing groups 1 

(Reference: ↓ risk, ↓ creativity) and 2 (↓ risk, ↑ creativity), no significant difference in the risk of 

transitioning and/or initial mood stabilizer prescription could be observed. In the comparison of 

groups 1 and 3 (↑ risk, ↓ creativity), the risk was significantly higher for individuals in group 3, 

2.31 times (BWAS) or 2.45 times (CAQ), respectively. Moreover, groups 1 and 4 (↑ risk,  

↑ creativity) were compared, revealing a significant difference in the risk for transition and/or 

initial mood stabilizer prescription. Individuals in group 4 had a 2.92 (BWAS) or 3.02 times 

(CAQ) higher risk for a deterioration in symptom severity, as represented by this outcome.  

 Again, in line with the results of Weidenbach (2022), higher creativity scores were 

associated with a higher risk of transition to BD. The already published papers that use cross-

sectional data from Early-BipoLife have not yet reported results on the initial prescription of 

mood-stabilizing drugs, and others are in preparation. Therefore, no previous results can be 

used for comparison. Overall, the results of the second outcome show the same trend and 

significance as those in the previous section. Discussing the presented results in detail, high 

creativity was associated with a higher risk of transitioning to BD and/or the initial prescription 

of a mood stabilizer, but only in individuals classified as high-risk by the EPIbipolar. As 

mentioned in the previous section, the reason for that could be certain risk factors that result 

in a high-risk status. Once more, these risk factors are subthreshold manic symptoms in the 

sense of a (hypo-)mania prodrome and increasing mood swings with a change in activity. They 

have been linked to increased scores in creativity measures in individuals with manifest as well 
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as individuals at risk for BD (Burkhardt et al., 2019; Hadji, 2021; Kyaga et al., 2011; Richards 

et al., 1988; Srivastava et al., 2010; Strong et al., 2007; Vellante et al., 2011). As these 

symptoms can only be present in individuals in groups 3 and 4, this could explain the significant 

differences compared to group 1. 

 Similar to the investigation of only transitions to BD, comparing both groups with lower 

creativity scores (1 and 3) showed a significant impact of the risk status on the risk of transition 

to BD and/or the initial prescription of a mood-stabilizing drug (BWAS: p = .041; CAQ:  

p = .016). This can be interpreted as further validation of the EPIbipolar and also suggests that 

the major risk factors act independently from creativity. However, creativity seems to explain 

some parts of the risk, as the results level of significance changes when included (BWAS:  

p = .004; CAQ: p = .002), and the ORs increase from 2.31 to 2.92 (BWAS) or 2.45 to 3.02 

(CAQ), respectively.  

 In contrast to the results of the first outcome, the measured risk for transition to BD 

and/or the prescription of a mood stabilizer was (insignificantly) higher when the CAQ was 

used as the creativity instrument as compared to the BWAS. This emphasizes that the 

implementation of creativity measures is still novel in the field of early detection of BD and can 

lead to inconsistent or even surprising results. It is, therefore, essential to include different 

questionnaires to end up with results that could be robust and more generalizable (Thys et al., 

2014a, 2014b). Still, the results do not differ significantly. Again, this leads to the conclusion 

that the results of the present work might be robust regarding the creativity assessment. 

 Compared with the results of outcome one, it is striking that the ORs are much smaller. 

This might be explainable by the combination of both endpoints. Transition to manifest BD and 

the initial mood stabilizer prescription were combined because likely every participant 

diagnosed with BD throughout the study also received an initial prescription of drugs afterward. 

Because the transition to BD was handled as a dropout reason in the Early-BipoLife study, no 

further information from the affected participants was collected or documented. When looking 

at Table 2 in the methods section, it becomes apparent that only one of the participants with a 

transition to manifest BD also received an initial psychopharmacological treatment through 

mood stabilizers. This seems unlikely as the treatment with a mood-stabilizing agent is part of 

the standard treatment for individuals affected by BD. Still, the directionality and trend of the 

results are very similar. The risk was significantly higher in individuals assigned a high-risk 

status and high scores in creativity measures, regardless of the used instrument. 

 
5.1.3 Research Question 2: The impact of creativity on the transition to BD and/or the 
initial prescription of a mood stabilizer in study groups 3-4 

  Identical to research question one, the impact of creativity on transitioning to manifest 

BD and/or the initial prescription of a mood stabilizer was investigated, but this time only for 
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high-risk individuals (groups 3 and 4). In contrast to research question one, research question 

two could not be confirmed. 

 Transition to manifest BD. As already explained in section 4.3.1, the comparison of 

groups 3 (↑ risk, ↓ creativity) and 4 (↑ risk, ↑ creativity) regarding their transition rates and risk 

of transitioning to manifest BD did not reveal any significant differences. 

 As groups 3 and 4 are comprised of only high-risk participants (as classified by the 

EPIbipolar), this suggests that creativity as a risk factor might not be sufficient in explaining 

these transitions. Further, it can be assumed that creativity can have a significant impact, but 

only in combination or in association with other risk factors. 

 Transition to manifest BD and/or initial prescription of a mood stabilizer. In 

harmony with the previous paragraph, the comparison of high-risk groups 3 and 4 regarding 

the impact of creativity on the transition to manifest BD and/or the initial prescription of a mood 

stabilizer did not reveal any significant differences. 

 Again, this aligns with the assumption that creativity as a risk factor alone might not be 

sufficient to cause a deterioration in symptom severity among high-risk individuals but needs 

to be assessed in the context of other clinically relevant risk factors. 

 

5.2 Strengths and limitations 

 The present work is embedded in the Early-BipoLife study, a multi-centered, naturalistic 

cohort study with a longitudinal design and a long observation period of at least two years. 

Therefore, participants were accompanied through many assessment points (up to five) during 

a particularly vulnerable phase of disease development and the potential transitions to 

manifest BD (Pfennig et al., 2020). The longitudinal design enabled the present analysis to 

investigate the link between creativity and actual transitions into the manifest disease, making 

this the first study of this kind. Many authors mentioned a lack of research observing transitions 

into manifest BD (e.g., Burkhardt et al., 2019; Hadji, 2021; Weidenbach, 2022), as most studies 

used cross-sectional designs. The data of 1,105 participants were analyzed, laying a 

foundation for gaining reliable and potentially generalizable information for individuals at risk 

for BD. Most studies investigating the association between creativity and BD consider the 

offspring of parents with BD at-risk individuals and do not include other risk factors 

(Greenwood, 2020). This makes this sample exceptional because early detection instruments 

were used considering complex risk constellations. The risk status was evaluated and 

reevaluated in at least three different face-to-face appointments. The collected data were 

discussed in multi-professional case conferences, establishing an adequate environment for 

good data quality. As there is no gold standard in measuring creativity (Thys et al., 2014b) yet, 

a selection of validated instruments was used. The BWAS and CAQ were used in many studies 

assessing the creativity of individuals with manifest BD or at risk for the disease (e.g., Santosa 
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et al., 2007; Vellante et al., 2011). Both instruments have proven good reliability (see Carson 

et al., 2005; Ridley, 1977) and analyze different facets of creativity: Creativity in the sense of 

aesthetic judgment as well as creative interest and achievement. This follows the suggestion 

of Thys and colleagues (2014a) to implement multiple questionnaires to receive more robust 

results. It speaks in favor of the results that there were no significant differences despite the 

very different ways of assessing creativity and the evaluated aspects. 

 Despite the strengths, this study is not without limitations. One major limitation 

concerns the number of participants that deteriorated regarding their symptom severity and 

the number of missing values. Although the sample was quite big, only 25 respectively 51 

individuals reached the critical endpoints (transition to BD and/or initial prescription of a mood 

stabilizer). This reduces statistical power. Also associated with a loss in power are missing 

values in the independent variables such as the creativity measures or risk assessment 

instruments (Leonhart, 2022). Study participants were excluded from the analysis when one 

value in a questionnaire was missing, resulting in different sample sizes compared to other 

Early-BipoLife papers. The review of the data showed that most exclusions were caused by 

completely missing questionnaires, especially in the creativity measures. These were part of 

a battery of take-home tests for the participants. It could be helpful in the future to train 

diagnosticians to specifically scan these test books for missing values when they are returned. 

It would be even more effective to digitalize the self-assessments (which was implemented 

during the study), with notifications if participants missed an item answer. Missing values are 

also relevant for the second outcome. The participants' medications were assessed during the 

telephonic and face-to-face FU assessments. It is likely that not every person reported their 

medication during the telephonic appointments. Often, they did not know exactly what drugs 

they were taking or what dosages were prescribed. Further, the data were documented via 

free written text, which probably also led to a loss of information in some cases. The research 

assistants conducting the telephonic FUs were not explicitly trained in psycho-pharmacological 

treatments, which in some instances resulted in data that could not be interpreted. Also, the 

indication of new pharmacological treatments was not assessed in the FUs. Some individuals 

might have been prescribed a drug with the aim of mood stabilization that is not recommended 

by the S3 guidelines (DGBS e.V. & DGPPN e.V., 2019) and, therefore, were not included in 

the analysis. In FU studies, it could be valuable to instruct research assistants that collect data 

on these types of outcomes and document it in a database with categories that report the 

purpose of the new treatment at the same time.  

 As mentioned, a longitudinal study design with an assessment over two years is a great 

strength of this work. However, recent data leads us to think a longer FU time would have been 

even better. Newer studies report mean duration times of prodromal states between 1.8 and 

7.3 years (Correll, Hauser, et al., 2014; Egeland et al., 2000; Faedda et al., 2014; Leopold et 



 

 

44 

al., 2012), which is much longer than initially expected. When considering a longer study 

period, probably more transitions can be observed (Bechdolf et al., 2010, 2014), thus leading 

to more robust results. For that reason, another FU of the same cohort is planned within the 

Early-BipoLife study. Also, it could have been advantageous not to treat the transition to 

manifest BD as a drop-out criterion, after which all assessments are stopped. This way, more 

information about early treatments, such as the initial prescription of a mood-stabilizing drug, 

could have been gathered. 

 Another limitation stems from assessing the risk status of the study participants. There 

is no gold standard yet when it comes to the assessment of bipolar risk (Pfennig et al., 2012). 

Therefore, repeating the present analyses using other risk assessment tools, like the BAR-

criteria or the BPSS-FP, could be useful to see whether the results can be replicated. In the 

study from Hadji (2021), for example, the results were only significant when the BAR-criteria 

were used as the risk assessment questionnaire. Generally, at-risk states for BD seem to be 

very phenotypically heterogenous and, therefore, complex and challenging to identify (Martini 

et al., 2021). Further, the EPIbipolar is not fully validated yet, and the psychometric properties 

need further examination (Correll, Hauser, et al., 2014; Leopold et al., 2012). The assessment 

of the predictive validity of the EPIbipolar was one of the goals of the Early-BipoLife study. As 

the last assessments have been completed only recently, the data analysis concerning validity 

is still ongoing. Whereas a positive family history of BD seems to be a robust risk factor (Angst 

et al., 2003; Lichtenstein et al., 2009), not all the ones included in the EPIbipolar have been 

evaluated and researched equally (Leopold et al., 2012). On the other hand, the present results 

speak for the instrument's validity and contribute to a further evaluation. 

 Since there is no empirical definition of creativity yet, there is also no gold standard for 

the assessment (Johnson et al., 2012), making this a fundamental challenge (Thys et al., 

2014a).  Because of the plethora of definitions, various ways of assessing creativity exist. 

These instruments and questionnaires can analyze very different aspects of creativity, like 

processes within the person (e.g., divergent thinking and personality), results of creative 

processes, or judgments of these results by others (Guilford, 1950; Hennessey & Amabile, 

1988; Runco, 2004; Sternberg, 1999). The tools used in the present study were selected 

because of preliminary studies about individuals at risk for and with manifest BD (e.g., Santosa 

et al., 2007; Vellante et al., 2011). Results suggest that assessing creativity in those groups 

might differ from the general population. Therefore, other instruments that assess different 

aspects of creativity should also be considered for future investigations. For detailed 

recommendations on combinations of creativity assessments, please see Thys and colleagues 

(2014b). Furthermore, there are reasons to believe that results in creativity measures fluctuate 

in at-risk individuals, depending on their current state. Some results suggest that persons 

experiencing a depressive episode score significantly lower in creativity measures than those 
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with a (hypo-)manic or euthymic episode (N. Miller et al., 2019; Soeiro-de-Souza et al., 2011). 

Since a current diagnosis of depression was an inclusion criterion, this could have influenced 

the creativity scores of a subgroup of the studied sample.  

 Another limitation could be the choice of group formation and reference group. Some 

authors note that identifying an appropriate comparison or control group might be the biggest 

challenge when studying the association between creativity and affective disorders 

(Andreasen, 2008). We chose to compare high-risk with low-risk individuals, but creativity 

might be even higher in groups with a low-risk status. Therefore, further studies with another 

reference group or a healthy control group might be valuable. 

 The last limitation concerns the statistical methods used. The choice of the median split 

was explained in detail in section 3.4.1. Even though there was no other suitable option for the 

present analysis, it is not optimal. Dichotomizing a continuous variable always accompanies a 

loss of information and statistical test power (DeCoster et al., 2011). Moreover, the calculation 

of ORs was necessary for the present work due to the small sample sizes. However, OR 

calculation through crosstabulations does not allow an understanding of complex connections. 

Therefore, it would be of great value if future studies use logistic regression analysis as a 

statistical method. Through that method, a more complex model could be applied to investigate 

the associations with other risk factors and potentially mediating covariates, such as mood 

swings and temperament, that have been associated with increased creativity (Hadji, 2021; 

Kyaga et al., 2011; Vellante et al., 2011).  

 

5.3 Implications for future research and practice 

 Despite these limitations, the content of this study can be seen and interpreted in the 

context of individuals at risk for BD. Against the background of the results of this and previous 

studies, a relevant association between creativity and BD can be assumed. Therefore, 

creativity should be included in risk evaluations of help-seeking young adults, as it usually 

presents itself much earlier than other clinical risk factors (Simeonova et al., 2005).  One way 

would be to add instruments that assess creativity to the standard diagnostic procedure. 

Looking into the future, when BD risk states in help-seeking adolescents are understood better, 

it might be valuable to create an all-encompassing risk assessment instrument that also 

evaluates different aspects of creativity. Moreover, creativity might help differentiate between 

risk factor constellations for a set of psychiatric disorders, as no association between creativity 

and, for example, schizophrenia has been observed yet (Thys et al., 2014b). Early detection 

and intervention strategies always carry risks and advantages for the individual. They should 

be used mindfully, as labels such as at-risk, diagnoses, and treatments can affect the 

individual, causing anxiety, adjustment difficulties, or a worsening of pre-existing symptoms. 

The services must adapt to adolescents and young adults, as BD usually manifest during this 
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life period. They should support these individuals and their families in making informed 

decisions about their mental health (Burkhardt et al., 2021). 

 In practice, clinicians and affected individuals should know about the possibility of 

higher creativity. First, it is usually experienced as a resource or a positive sense of identity 

and, therefore, might be reported more easily by the help-seeking person (Carson, 2011; Hadji, 

2021; Johnson et al., 2016). Second, it might be easier for the clinician to identify than other 

heterogenous risk states or a potential (hypo-)manic phase. However, clinicians need to know 

they might be biased, thinking psychopathology is somewhat necessary for higher creativity 

(Murray & Johnson, 2010). Still, many individuals with manifest BD are not creative above 

average, and many creative persons never develop BD. Therefore, creativity cannot be the 

cause for the development of the disease but rather a factor that, in association with other 

factors, can increase the transition risk. 

 Creativity should also be considered when it comes to the treatment of manifest BD. 

There might be a bias in the affected individual believing that their creativity stems from their 

manic episodes or fluctuations in mood (Parker et al., 2012; Terbeck, 2022). A study observed 

nonadherence to medication, specifically lithium, to protect creativity in individuals with 

manifest BD through an attempt to achieve a "controlled cyclothymia" (Fulford et al., 2008; 

Jamison, 1993). Therefore, mood stabilization might not be a motivating goal for some patients 

affected by BD. On the contrary, studies suggest that adequate and appropriate treatment is 

likely to be helpful for most creative people suffering from BD, being most productive when 

their affective symptoms are under reasonable control (Andreasen & Glick, 1988; Michalak & 

Murray, 2010). A qualitative study igniting a dialogue between highly creative individuals with 

BD discussed this. These individuals often viewed medication as helpful but also reported 

negative experiences such as excessive sedation (Johnson et al., 2016). Some studies further 

suggest that dopamine antagonists, lithium, and other mood stabilizers may inhibit creative 

motivation (Flaherty, 2011; Wingo et al., 2009). This leaves the clinician with the challenge to 

not over- or undertreat (Andreasen & Glick, 1988). Creative individuals might prefer tolerating 

symptoms than experiencing adverse effects on their creative potential (Carson, 2011). 

Consequently, Burkhardt and colleagues (2019) recommend specifically asking clients about 

the adverse effects of their medications in general and on creativity. This could help find a 

tolerable medication and dosage, resulting in better treatment adherence. On the other hand, 

there is no research yet investigating a potentially mediating role of creativity in treatments for 

BD (Andreasen, 2008), making it unclear whether specific treatment options are more suitable 

for this subpopulation of individuals with BD (Murray & Johnson, 2010). For example, creative 

persons affected by BD might benefit from therapeutic options such as art or music therapy 

(Carson, 2011; Holm-Hadulla et al., 2021). Generally, patients seem to benefit more from 

psychotherapy in combination with mood-stabilizing medication than from psychopharma-
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cological treatments only (Hautzinger & Meyer, 2007). Future research should focus on this 

because adequate early interventions before the onset of the manifest disease seem to have 

positive effects regarding the symptoms and the transition rates (Leopold et al., 2020; Miklowitz 

et al., 2011; Pfennig et al., 2014). 

  To continue this work, future studies should more often include longitudinal designs to 

observe and assess the impacts on transitions in at-risk individuals. When recruiting even 

bigger samples, logistic regression analysis would be possible, allowing to potentially detangle 

the influences and links of different risk factors with creativity. This would improve statistical 

power and eliminate the adverse effects of using median split or similar methods. Further, the 

analysis with this sample could be repeated using other risk assessment instruments like the 

BAR-criteria and the BPSS-FP, as these interviews were also conducted during the Early-

BipoLife study.  

 It could also be interesting to assess which aspects of creativity might be especially 

relevant for individuals at risk or with manifest BD (Baas et al., 2008). A study by Kyaga and 

colleagues (2013) showed that individuals with manifest BD are more often in artistic-creative 

occupations than scientific-creative ones. On the other hand, at-risk individuals were working 

in both fields equally (and significantly more often than the control group). However, 

Weidenbach (2022) could not find a difference between artistic and scientific creativity as 

assessed by the CAQ in the at-risk sample. It cannot be excluded that some aspects of 

creativity might have a stronger association with the development of BD than others. Still, it 

lacks research in this area, and the available studies have inconclusive results, so creativity 

should be viewed as the entire construct when assessing it in the context of early detection 

research.  

 

5.4 Conclusion 

 The association of creativity and psychopathology dates to the time of ancient 

philosophy. Nevertheless, the area of research is still in its infancy. With this study, more 

information about creativity in individuals at risk for BD was discovered. The results showed 

that individuals with a high-risk status for BD and high scores in creativity measures have a 

significantly higher risk of transitioning to manifest BD and/or being prescribed a mood-

stabilizing agent initially. Therefore, creativity should be part of the early detection of BD. 

Knowledge about creative potential could be used in the diagnostic and therapeutic process 

and further improve compliance regarding psychological and pharmacological therapeutic 

interventions. This is highly relevant because the further development of early detection 

procedures can possibly reduce negative consequences such as higher suicidality (Oquendo 

& Mann, 2001) or psychosocial burden (Judd et al., 2008; Kupfer et al., 2002). Still, many 

aspects of the link between creativity, BD, and risk states or factors are unknown, and more 



 

 

48 

research is needed to understand them better in the future. Further, including creativity in the 

process of early detection for BD should be seen critically regarding ethical considerations. At 

this point, creativity can neither be used isolated to assess the risk status of help-seeking 

adolescents nor should it be pathologized (Burkhardt et al., 2019). It should instead be viewed 

as a resource that can and should be integrated and considered when assessing and treating 

individuals at risk or with manifest BD.  
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Appendix A: Screening form of the Early-BipoLife study 
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Appendix B: Sociodemographic and clinical characteristics 

Table B1 

Sociodemographic and clinical characteristics of all participants who completed the baseline 

assessment (N= 1257) 

 
Characteristic Frequencies  
 M SD  
Age (years) 24.3 4.5  
 n %  
Gender (female) 690 55.0  
Marital status    

unmarried 1165 92.8  
married 56 4.4  
divorced 18 1.4  
missing 16 1.3  

Education     
attending school 58 4.6  
no degree 11 0.9  
middle school 294 23.5  
high school 867 69.1  
other 4 0.3  
missing 20 1.6  

Occupation    
still in training 437 34.8  
no professional qualification 365 29.1  
qualification lower than college 
degree 

244 19.4  

college degree 176 14.0  
missing 33 2.6  

Current employment     
yes 611 48.6  
no 592 47.2  
other (parental leave, gap year) 18 1.5  
missing 34 2.7  

Current psychiatric medication    
any psychiatric medication 783 62.4  
mood stabilizer 37 2.9  

Change in symptom severity    
transition to BD 31 2.5  
transition to BD and/or initial 
prescription of a mood stabilizer 

57 4.5  

 

Note. N: number of participants, M: Mean, SD: standard deviations, %: percentage of 

participants, BD: bipolar disorder. 
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Appendix C: Subject information of the Early-BipoLife study 
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Appendix D: Declaration of consent of the Early-BipoLife study (experimental group) 
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Appendix E: Declaration of consent of the Early-BipoLife study (reference group) 
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Appendix F: Evaluation sheet for the EPIbipolar 
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Appendix G: Excerpt from the Barron-Welsh Art Scale (BWAS) 
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Appendix H: Excerpt from the Creative Achievement Questionnaire (CAQ) 
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Appendix I: Descriptive statistics of creativity measures for the risk groups 

Table I1 

Descriptive statistics and t-tests of creativity measures (BWAS, CAQ) for the risk groups 

according to the EPIbipolar (N = 1105) 

 n M SD t p Cohen's d 
BWAS like       
       no and low risk 736 10.6 6.4    
       high risk 369 10.6 6.4 0.034 .973  
BWAS dislike       
       no and low risk 736 17.5 9.7    
       high risk 369 18.6 9.0 -1.820 .069  
BWAS total       
       no and low risk 736 28.1 11.7    
       high risk 369 29.2 11.7 -1.407 .160  
CAQ achievements       
       no and low risk 736 14.0 29.7    
       high risk 369 16.9 13.8 -1.812 .070  
CAQ interests       
       no and low risk 736 11.7 5.8    
       high risk 369 13.7 6.6 -4.813 <.001 -0.320 
CAQ total       
       no and low risk 736 25.7 31.8    
       high risk 369 30.6 18.5 -2.738 .006 -0.175 

Note. M: Mean, SD: standard deviations, n: number of participants, %: percentage of 

participants, t: t-value, p: level of significance, Cohen's d: effect sizes, BWAS: Barron-Welsh 

Art Scale, CAQ: Creative Achievement Scale. 
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Appendix J: Frequencies of outcomes over time 

Table J1 

Frequencies and time of transition, initial prescription of a mood stabilizer, and combined 

outcomes in participants of the BipoLife Study (N=1257) 

 

 Baseline FU1 
6 

months 

FU2 
12 

months 

FU3 
18 

months 

FU4 
24 

months 

Cumulative  

Transition to BD 3 0 14 0 14 31 

Initial prescription of 
a mood stabilizer  

      

       Lithium, 

       Lamotrigine,   

       Valproid acid, 

       Carbamazepine 

0 13 6 5 2 26 

       + Quetiapine 

       ≥300mg/d 

0 1 1 0 1 3 

Transition and/or 
prescription of a 
mood stabilizer 

3 14 19 5 16 57 

 

Note. FU: Follow-Up. 
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Appendix K: Distribution of creativity scores 

Figure K1 

Distribution of creativity scores in persons at risk for BD (N=1105) measured through the 

BWAS 

 
 
Figure K2 

Distribution of creativity scores in persons at risk for BD (N=1105) measured through the CAQ 
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Appendix L: Comparison of sociodemographic characteristics according to the CAQ  

  



 

 

92 

Appendix M: Erklärung zur Eröffnung des Promotionsverfahrens 
 
Technische Universität Dresden 
Medizinische Fakultät Carl Gustav Carus 
Promotionsordnung vom 12. Juni 2020 
 
1. Hiermit versichere ich, dass ich die vorliegende Arbeit ohne unzulässige Hilfe Dritter und 

ohne Benutzung anderer als der angegebenen Hilfsmittel angefertigt habe; die aus 

fremden Quellen direkt oder indirekt übernommenen Gedanken sind als solche kenntlich 

gemacht. 

2. Bei der Auswahl und Auswertung des Materials sowie bei der Erstellung des Manuskripts 

habe ich Unterstützungsleistungen von folgenden Personen erhalten: 

• Prof. Dr. rer. nat. Julia Martini 

• Dipl.-Biomath. Cathrin Sauer 

• Cand. med. Tjorven Sperling 

3. Weitere Personen waren an der geistigen Herstellung der vorliegenden Arbeit nicht 

beteiligt. Insbesondere habe ich nicht die Hilfe eines kommerziellen Promotionsberaters 

bzw. einer kommerziellen Promotionsberaterin in Anspruch genommen. Dritte haben von 

mir weder unmittelbar noch mittelbar geldwerte Leistungen für Arbeiten erhalten, die im 

Zusammenhang mit dem Inhalt der vorgelegten Dissertation stehen. 

4. Die Arbeit wurde bisher weder im Inland noch im Ausland in gleicher oder ähnlicher Form 

einer anderen Prüfungsbehörde vorgelegt. 

5. Die Inhalte dieser Dissertation wurden in folgender Form veröffentlicht: Poster Session im 

Rahmen des Kick-Offs des IRTG am King's College London. Eine Veröffentlichung ist in 

Planung. 

6. Ich bestätige, dass es keine zurückliegenden erfolglosen Promotionsverfahren gab. 

7. Ich bestätige, dass ich die Promotionsordnung der Medizinischen Fakultät der 

Technischen Universität Dresden anerkenne.  

8. Ich habe die Zitierrichtlinien für Dissertationen an der Medizinischen Fakultät der 

Technischen Universität Dresden zur Kenntnis genommen und befolgt. 

9. Ich bin mit den an der Technischen Universität Dresden geltenden „Richtlinien zur 

Sicherung guter wissenschaftlicher Praxis, zur Vermeidung wissenschaftlichen 

Fehlverhaltens und für den Umgang mit Verstößen“ einverstanden. 

Dresden, den 
 

 

Unterschrift der Promovierenden 



 

 

93 

Appendix N: Bestätigung über Einhaltung der aktuellen gesetzlichen Vorgaben 
 

Hiermit bestätige ich die Einhaltung der folgenden aktuellen gesetzlichen Vorgaben im 

Rahmen meiner Dissertation: 

 das zustimmende Votum der Ethikkommission bei Klinischen Studien, epidemiologischen 

Untersuchungen mit Personenbezug oder Sachverhalten, die das Medizinproduktegesetz 

betreffen Aktenzeichen der zuständigen Ethikkommission: EK 290082014 

 die Einhaltung der Bestimmungen des Tierschutzgesetzes 

 Aktenzeichen der Genehmigungsbehörde: entfällt 

 die Einhaltung des Gentechnikgesetzes 

 Projektnummer: entfällt 

 die Einhaltung von Datenschutzbestimmungen der Medizinischen Fakultät Carl Gustav 

Carus und des Universitätsklinikums Carl Gustav Carus. 

 

 

Dresden, den 

 

 

Unterschrift der Promovierenden 




