
Br J Clin Psychol. 2024;63:105–117.    | 105wileyonlinelibrary.com/journal/bjc

Received: 29 August 2023 | Accepted: 10 October 2023

DOI: 10.1111/bjc.12445  

R E S E A R C H  A R T I C L E

Do you feel up when you go up? A pilot study of a 
virtual reality manic-like mood induction paradigm

Roanne V. F. J. Glas1,2  |   Roy E. de Kleijn3 |   Eline J. Regeer2 |   
Ralph W. Kupka1,2 |   Manja A. Koenders4

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction 
in any medium, provided the original work is properly cited.
© 2023 The Authors. British Journal of Clinical Psycholog y published by John Wiley & Sons Ltd on behalf of British Psychological Society.

1Department of Psychiatry and Amsterdam 
Public Health Research Institute, Amsterdam 
University Medical Center, Vrije Universiteit, 
Amsterdam, The Netherlands
2Altrecht Institute for Mental Health Care, 
Utrecht, The Netherlands
3Cognitive Psychology Unit, Leiden Institute for 
Brain and Cognition, Leiden University, Leiden, 
The Netherlands
4Clinical Psychology Unit, Leiden University, 
Leiden, The Netherlands

Correspondence
Roanne V. F. J. Glas, Altrecht Institute for Mental 
Health Care, Lange Nieuwstraat 119, Utrecht 
3512 PG, The Netherlands.
Email: r.glas@altrecht.nl

Abstract
Objectives: In order to understand the working mecha-
nisms of mania, it is necessary to perform studies during the 
onset of manic (-like) mood states. However, clinical mania 
is difficult to examine experimentally. A viable method to 
study manic mood like states is mood induction, but mood 
induction tasks thus far show variable effectiveness.
Methods: In this pilot study, a new paradigm to induce 
mood through virtual reality (VR) is examined. Both state 
characteristics, namely changes in emotion, and trait charac-
teristics, such as high and low scores on the hypomanic per-
sonality scale (HPS), were measured in 65 students. These 
students participated in either a neutral VR mood induction 
or an activating VR mood induction in which excitement, 
goal directedness, and tension (being aspects of mania) were 
induced. All participants performed a risk-taking behav-
ioural task, Balloon Analogue Risk Task (BART).
Results: The experimental VR task induced excitement 
and tension. In participants with higher sensitivity to hypo-
manic personality (HPS), irritation increased in response to 
activation whereas it decreased in the low HPS group, and 
excitement increased more steeply in the low HPS group. 
There were no effects on the behavioural task.
Conclusions: The VR task is effective in inducing relevant 
state aspects of hypomania and is suitable as a paradigm 
for future experimental studies. Activation of dual affec-
tive states (excitement and tension) is an essential aspect in 
manic-like mood induction paradigms.
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INTRODUCTION

In the past two decades, there has been growing attention for psychological mechanisms that may 
contribute to the increased sensitivity to affective instability in bipolar disorder (BD). BD is a mental 
illness characterized by extreme mood fluctuations and ongoing affective instability, also known as 
episodes of depression and (hypo)mania. Since depressive symptoms occur in many mental disorders, 
(hypo-) manic mood state is the most distinctive characteristic of BD (Kessler et al., 2003) and there 
is particular interest in factors associated with the sensitivity to this increased state of elation and 
energy. Most research is aimed at people with BD in euthymic state, and only little research is aimed 
at individuals in a (hypo)manic state. To include individuals with clinical (hypo)mania in an experi-
mental study is challenging, both practically and ethically, so other methods must be developed to 
study this mood state. It is necessary to perform studies during manic (-like) mood states in order to 
distinguish trait from state characteristics of BD and to gain insight into the possible working mecha-
nisms of manic mood as well.

A viable way to investigate mechanisms of manic mood dysregulation is through mood induction. 
Since it is unethical and undesirable to induce a full-blown manic state in an individual with BD, this 
line of work is often aimed at subclinical groups, usually comparing affective reactivity in healthy 
subjects with BD-associated characteristics, compared to subgroups without these characteristics. 
Often a specific mood state is induced to investigate these affective mechanisms. For instance, in a 
recent study by Vannucci et al. (2022) subjects with either high or low hypomanic-like experiences, 
as measured with the Mood Disorder Questionnaire (MDQ; Hirschfeld et al., 2000), were exposed 
to either an ‘elated’ or ‘calm’ mental imagery condition. During the imagery task participants were 
asked to generate vivid images. The high-MDQ group reported more affective reactivity after the 
positive imagery condition compared to the low-MDQ group. This and other studies illustrate that 
mood induction is a method that is particularly relevant in examining the association between BD-
associated mood states and psychological mechanisms, such as reward sensitivity, impulsivity, and 
risk taking, and might help elucidate whether these are state or trait features (Roiser et al., 2009). 
However, regarding the designs of these studies there are four methodological issues that need to be 
taken into account.

First, what kind of affective state characteristics do we induce if we want to approximate a man-
ic-like mood state? The typical description would be ‘euphoria’ or an extreme state of happiness 
and energy. However, increasing evidence points towards the dual nature of mania, including both 
hedonically pleasant (e.g., euphoria, increased energy, confidence, and goal-directedness) and un-
pleasant symptoms (e.g., racing thoughts, irritability, and even anxiety) (Benazzi & Akiskal, 2003; 
Carpenter et al., 2020). Thus, mania could be described as an excited, energetic state with increased 
drive and goal directedness that also includes feelings of tenseness or irritation. This means that 
mania is a multifaceted affective state, and thereby complex to induce. In previous mood induction 
studies on BD mechanisms often only one or two elements of the manic-like state were induced. For 
instance, there are studies that focus on inducing a happy, excited, or positive state by using video 
clips (Hayden et al., 2008; Pyle & Mansell, 2010; Roiser et al., 2009; Van Meter & Youngstrom, 2016) 
or a more goal-directed activated state through exercise or positive feedback (Dodd et al., 2013; 

Practitioner points

• New method to study psychological mechanisms involved in (hypo)manic mood 
dysregulation.

• Insight into the pattern of emotional reactivity for people that were more sensitive to manic 
dysregulation, specifically for emotions such as excitement and irritation.
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Lowenstein et al., 2015). One study by Davies et al. (2012) induced a broader spectrum of affec-
tive states by showing different video clips containing manic themes such as elevated or expansive 
mood, inflated self-esteem or grandiosity, heightened energy, decreased need for sleep, goal attain-
ment, and thrill seeking. However, none of these studies were able to induce dual facets of mania at 
the same time in the same study.

A second methodological issue is how the desired affective state can be established without in-
terference of the experiment itself. Self-report questionnaires pre- and post-mood induction are an 
effective and common method to assess affect, but these are always a reflection of the subjective 
experience of the participant. More objective measures to measure the effect of affective states are 
true (changes on) behavioural tasks. Pyle and Mansell (2010) have done this in their study in which 
performance on cognitive tasks was observed in two groups: with and without mood induction. 
However, in this study the mood induction failed, so mood-related changes on the tasks could not 
be identified.

A third methodological issue is how trait characteristics, factors that are both stable and group 
or person-related, have an effect on state effects, such as affect and behaviour. In line with the 
Behavioural Activation System (BAS) hypothesis (Alloy & Abramson, 2010) and the Reward 
Hypersensitivity Theory (RST), which states that people with BD have a more sensitive reward 
system, it is expected that people with bipolar trait characteristics will show more risky behaviour 
and higher goal setting when mood is elevated. In line with this, it can be expected that people with 
a higher risk for developing hypomania, as often measured by the Hypomanic Personality Scale 
(HPS), will be more inclined to respond with more hyperactivity, recklessness, euphoria, and frus-
tration in an activated state.

A fourth methodological issue is how manic-like mood states are most effectively and safely induced. 
Both in the general literature and in the bipolar field, the most commonly used method is mood in-
duction through a brief video clip, of which the content reflects the desired affective state. According 
to a recent meta-analysis this also appears to be the most effective mood induction method ( Joseph 
et al., 2020). However, in the small number of studies that attempt to induce manic-like affective states, 
the mood induction did not have any effect on affective state (Pyle & Mansell, 2010) or did not show 
the expected effect (Van Meter & Youngstrom, 2016). A successful method that has been used in the 
bipolar field specifically is imagery: a task in which participants have to vividly imagine a certain image 
(Vannucci et al., 2022). The use of manipulated positive feedback (positive feedback irrespective of the 
actual performance) after specific performance tasks, was shown to be successful in one study (Roiser 
et al., 2009) but not in another (Dodd et al., 2013). One of the reasons that manic-like states are difficult 
to induce with these methods might be because mania is typically an activated, energetic state, while 
most mood induction methods are quite passive (e.g., watching a clip or performing a repetitive task). 
Ideally, a mood induction task combines activation with achievable but difficult goals and positive ex-
periences, mixed with some negative feelings like tension.

Our pilot study investigates whether virtual reality (VR) is an effective and more appealing method 
to induce a more complex manic-like affective state. The benefit of VR compared to more traditional 
mood induction methods is that it allows for more immersive experiences since the participants engage 
in multifaceted affective content through multiple sensory modalities in a controlled setting (Bernardo 
et al., 2020; Chirico & Gaggioli, 2019).

Given the aforementioned issues in mood induction research, our study introduces a method to 
induce manic-like mood. We introduce an activating VR mood induction task in which we aimed for 
induction of excitement, irritation, and tension while trying to achieve and succeed in reaching a dif-
ficult goal. The primary aim of the current study is to investigate whether the VR task induces the 
desired mood state, measured through self-report and performance on a reward task (state effects). A 
second aim is to investigate whether specific BD-associated characteristics (measured with HPS) lead to 
increased affective reactivity or differences in performance on the reward task (trait effects). In this way, 
this experiment includes the dual nature of targeted affective states, adds virtual reality as methodology, 
and trait factors and behavioural outcome measures to the design.
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M ATER I A LS A ND METHODS

Participants

Participants were 65 students (70.8% female) between 18 and 31 years old (M = 22.12, SD = 2.8). Students 
were recruited via flyers and digital invitations and signed up via Sona Systems® (credit platform). 
Exclusion criteria included a lifetime diagnosis of any mood disorder or having used drugs or alcohol in 
the 12 h prior to the experiment. Upon completion participants were granted either .5 course credit or 
€4 as compensation plus the amount of money they gained during the experiment.

Procedure

On arrival at the laboratory, participants received written information and gave informed consent. Prior 
to the VR mood induction, participants completed the self-report measures. In order to determine base-
line emotion, the last self-report measure before the mood induction task was the Visual Analogue Scale 
for emotion (T0). All participants were randomly assigned to either a neutral VR task or an excitement-
inducing VR task. After the VR glasses were adjusted by the test leader and controllers were given, the 
mood induction VR task started. The VR task took 5 min on average. After completion of the VR task, 
T1 of the VAS scale and the behavioural task were completed. The total duration of the study procedure 
was 30 min. After completion participants were debriefed and received course credit or money. Figure 1 
shows the study procedure.

Measures

To establish whether participants met the inclusion criteria, a short questionnaire was designed. 
Participants were excluded if they had received psychological treatment (lifetime) for a mood disorder 
(depressive disorder or BD) or if they had used drugs or alcohol in the 12 h prior to the experiment. 
Demographic characteristics (age, level of education, and gender) were collected. Experience with VR 
was assessed on a rating scale. Participants were asked how much experience they had with VR. The 
options were: ‘no experience at all’, ‘I used VR once or twice’, ‘I used VR between 3 and 10 times’ or ‘I 
have my own VR glasses and/or used VR numerous times’.

Mood symptoms

The Hospital Anxiety and Depression Scale (HADS; Zigmond & Snaith, 1983) was administered to 
identify anxiety and depression symptoms. The HADS is a 14-item self-rating measure for symptoms 
in the last week. Scores range between 0 and 21 for the anxiety or depression scale. An average score of 
8 or higher indicating the possibility of depression or anxiety. Internal consistency is in previous stud-
ies found to be α = .83 on average for the HADS-A subscale and α = .82 on overage for the HADS-D 
subscale and concurrent validity is good to very good (Bjelland et al., 2002). The HADS is found to be 
a useful screening instrument for depression and anxiety symptoms (Bocéréan & Dupret, 2014).

Mania symptoms were assessed with The Altman Self-Rating Mania Scale (ASRM; Altman 
et al., 1997), which is a self-report questionnaire assessing the key features of mania: elevated mood, in-
flated confidence, decreased need for sleep, excessive physical activity, and talkativeness. Participants 
respond to each of the five items by choosing one of five statements that fits their current mood best 
(i.e., from ‘I do not talk more than usual’ to ‘I talk constantly and cannot be interrupted’). Scores range 
from 0 to 20, with a score of >6 indicating the possibility of a current (hypo)manic state (Altman 
et al., 1997). The ASRM is a widely used instrument and has been shown to have adequate internal 
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consistency (Miller et al., 2009). Test–retest reliability is significant for the ASRM, r = .86, and the 
ASRM correlates significantly with other measures for mania symptoms (r = .718–.766; Altman 
et al., 1997). Sensitivity to correctly identify acute mania symptoms when participants score above the 
cut-off is 93% (Altman et al., 2001).

Hypomanic personality

To assess personality characteristics that are associated with vulnerability for mania, the Hypomanic 
Personality Scale—short form (HPS-SF) was completed. The HPS-SF consists of 20 true–false items 
capturing positive affect, energy, extraversion, and goal-driven behaviour. People with high hypomanic 
personality traits are at a higher risk for developing a (hypo)manic episode (Kwapil et al., 2000). Eckblad 
and Chapman (1986) showed that more than 75% of people with a high HPS score (two standard devia-
tions above the mean) met criteria for a hypomanic episode. A high score on the HPS(-SF) thus cor-
responds with high mania proneness. Examples of the items of the HPS-SF are: ‘I often feel excited and 
happy for no apparent reason’; ‘I often have moods where I feel so energetic and optimistic that I feel 
I could outperform almost anyone at anything’; and ‘There have often been times when I had such an 
excess of energy that I felt little need to sleep at night’.

Test–retest reliability and internal consistency are high (see Eckblad & Chapman, 1986; Klein 
et al., 1996). In our study, we chose to divide the group in a ‘low-sensitive’ group with HPS scores <9. 
This is in accordance with previous studies (Pyle & Mansell, 2010). The other group with scores ≥9 
was categorized as a ‘high-sensitive’ group in this study. The latter categorization differs from other 

F I G U R E  1  Study procedure.
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studies, but was chosen for practical reasons as there were no scores above 16 on the HPS in our group. 
Cronbach's alpha in the current sample was a = .71.

VAS—emotional responsiveness (state-dependent measure)

A visual analog mood scale (VAS) was used to measure the effect of the mood induction. The current 
emotional state was rated using a visual bar that ranged from 0 (‘not at all’) to 100 (‘very much’). The 
bar indicated how much participants experienced relevant emotional states at that moment. Participants 
rated themselves on their level of excitement, boredom, irritation, tension, and happiness. As mood 
induction effects can rapidly decline (e.g., Frost & Green, 1982) it was essential to assess emotional 
responses as quickly as possible. Participants filled out the VAS before (T0) and right after (T1) mood 
induction. By subtracting T0 from T1, mood change following the mood induction was measured. In 
order to assess internal states quickly, VAS scales have been proven to be useful in patient and research 
settings (Stern et al., 1997). VAS scales are thought to be a time-efficient way to monitor changes in 
internal states (Killgore, 1999; van Rijsbergen et al., 2012).

Mood induction

Participants were randomly assigned to either the experimental or neutral mood induction VR task. 
In the neutral condition, participants sat on a wide and empty beach, and they were instructed to look 
at their surroundings. The experimental mood induction task, referred to as the activated condition, 
was based on the idea that mania is a multifaceted state that can be described as an excited, energetic 
state with increased feelings of drive and goal directedness, and that also includes feelings of tense-
ness or irritation. To achieve this type of state, the VR app ‘Richie's plank experience’ (developed by Toast 
Interactive, 2017) was used. In this task, participants found themselves in an urban environment in VR. 
They were asked to step into an elevator where they pushed the button to reach the highest level. Here, 
the doors opened and participants saw a plank overhanging the city at an extreme height of 80 stories. 
The plank was approximately 1.5 m long and was attached to the exterior of the elevator. A cake was 
placed at the end of the plank, and the experiments' task was to walk over the plank, get a piece of cake 
using the controller and return to the elevator. After that, the elevator doors closed and the partici-
pant returned to the ground floor. Participants were then informed they completed the task correctly. 
Throughout both mood induction tasks, a test instructor was present in the room who could assist the 
participant, if necessary, and ensure participant's safety.

Behavioural task

The Balloon Analogue Risk Task (BART; Lejuez et al., 2002) was used to assess behavioural changes 
after the different VR conditions. The BART is a computerized behavioural task that assesses impulsiv-
ity in a reward context. This task has been used before to investigate risk taking and impulsivity in BD 
(Hidiroglu et al., 2013; Holmes et al., 2009). At the start of the BART, the computer screen displayed 
a small balloon accompanied by a balloon pump, a reset button, a ‘Total Earned’ display, and a second 
display labelled ‘Last Balloon’ that denoted the points earned on the last balloon. Participants had to 
click on the pump to inflate the balloon. With each pump, the balloon was inflated by 1° and points 
were accumulated in a temporary bank. The explosion point of each balloon varied, and with each pump 
chances of a burst would increase slightly, with an average break point of 64 pumps. The first pump 
had a probability to burst of 1/128, the second pump a chance of 1/127, and so on. When balloons were 
pumped past their individual explosion points, the computer produced a bursting sound, and all points 
in the temporary bank for that balloon were lost. At any point during each trial, a participant could 
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stop pumping the balloon and click the ‘Collect $$$’ button. This transferred all money from that trial 
to the permanent bank, while a slot machine payout sound played. Each successive pump on any trial 
increased the amount to be lost due to an explosion and decreased the relative gain of any additional 
pump. Data were collected on mean amount of puffs, bursts, amount of time spent, and mean amount 
of money earned.

Data analysis and statistics

For the main effect of the mood induction task, an independent samples t-test was used. An ANOVA 
was performed to compare mood induction effects for the low and high HPS group. Effects of mood 
induction on risky behaviour were investigated in two ways. First, we conducted an independent sam-
ples t-test on the number of non-burst puffs in the BART task as done by Lejuez et al. (2002). We also 
conducted tests for correlation between the number of non-burst puffs in the BART task and the post-
induction mood scores.

R ESULTS

Baseline measures

Means and standard deviations for the measures in both VR conditions are shown in Table 1. The mean 
score on the HADS-D was 3.38 (SD = 2.57), which is relatively low. The mean score on the ASRM was 
5.12 (SD = 3.02), and 17 participants scored above cut-off score for the ASRM which can be interpreted 
as a relatively high score for the ASRM. However, since all participants were screened before inclusion 
on whether they have had received treatment for any mood disorder, it is unlikely that some partici-
pants were currently in a mood episode. Also, between both VR conditions, there were no significant 
differences in depression symptoms and (hypo)mania symptoms. There were no differences on the 
HPS-SF between both VR conditions and the baseline measure of intensity of five emotions on the 
VAS. Experience with VR was ‘none’ to ‘almost none’ for 58 of the 65 participants. The other seven 
participants had used VR between 3 and 10 times in total, of which two participants owned VR glasses 
or used VR numerous times. Average HPS-SF scores were 8.06, with a maximum score of only 16. In 
most studies, a score of >35 (Eckblad & Chapman, 1986) is considered to be a high-risk HPS group.

T A B L E  1  Demographics and pre-measures for the neutral (beach) VR condition and the activated (plank) VR condition.

Neutral VR condition (n = 30) Activated VR condition (n = 35)

M SD M SD

Age (years) 22.43 3.07 21.86 2.56

Gender

Male 7 11

Female 23 23

Other 0 1

HADS-A 7.10 2.94 7.00 3.55

HADS-D 3.67 2.80 3.14 2.37

ASRM 4.80 2.63 5.57 3.31

HPS-SF 8.23 3.29 7.91 3.67

Abbreviations: ASRM, Altman Self-Rating Mania Scale; HADS-A, hospital anxiety depression, subscale-anxiety; HADS-D, hospital anxiety 
and depression scale, subscale depression; HPS-SF, Hypomanic Personality Scale—short form.
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State effects

The mood induction task had an effect on experienced emotional intensity of different manic-like emo-
tions. The results showed that participants in the activated condition experienced a larger increase in 
excitement, t(63) = −4.66, p < .001, BF10 = 1071, and tension, t(63) = −4.68, p < .001, BF10 = 1127, com-
pared to the participants in the neutral condition, see Figure 2. Participants in the activated condition 
also showed a significantly larger decrease in boredom compared to the neutral condition, t(63) = 3.50, 
p < .001, BF10 = 35.3. There were no overall differences in the change of irritation and happiness be-
tween both conditions. Also, the results showed no differences between both VR conditions on the 
BART's measures of risky behaviour: the mean amount of puffs, bursts, amount of time spent, and 
mean amount of money earned. There were no significant correlations between the different post-
induction mood measures and the mean amount of non-burst puffs.

Interaction effects for trait characteristics

Interaction effects for specific ‘bipolar’ trait characteristics were investigated by dividing partici-
pants in high- and low-sensitive (to hypomanic personality) groups based on their HPS score. The 
analysis showed that there were two interaction effects for the HPS groups of their emotional 
response to the mood induction. First, even though intensity of irritation did not change signifi-
cantly between both conditions, a significant interaction effect for HPS group × VR Condition 
for change in intensity of irritation, F(1, 61) = 6.81, p = .011, BFincl = 4.57, was found, see Figure 3. 
In the activated condition, irritation increased in the high HPS group, but decreased in the low 
HPS group. Second, there was an interaction effect for HPS-group x VR Condition for change in 
intensity of excitement as well, F(1, 61) = 6.00, p = .017, BFincl = 3.37, see Figure 3. Excitement was 

F I G U R E  2  Changes in intensity of emotion, measured pre- and post-mood induction, for the activated (Plank) and 
neutral (Beach) VR condition. Extending lines indicate 95% CI.
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higher at baseline in the high HPS group, t(46.24) = −2.10, p = .041, BF10 = 1.75 (suggesting data 
insensitivity) but surprisingly the increase of excitement was steeper in the low HPS group. This 
means there was a significant difference in the change in excitement between the low HPS group 
in the neutral versus activated condition compared to the high HPS group. No effects were found 
of trait characteristics on changes in tenseness, boredom and happiness, as was expected. Finally, 
there were no differences found between the low and high HPS group on the BART in risk taking 
and impulsive behaviour.

DISCUSSION

Inducing manic-like mood states is an essential method in experimental research on mechanisms of 
manic dysregulation. Which element of manic mood should be targeted with what particular method 
is however subject of debate. The aim of our study was to develop a mood induction paradigm with 
virtual reality aimed at inducing a proxy of a hypomanic mood state and test its asset for future 
experimental research. The VR paradigm was successful in inducing dual-faceted affective states 
of mania, both excitement and tension, in response to an activating and goal-directed task. These 
affective states increased in the activated VR condition, and boredom decreased. Additionally, the 
results showed that the pattern of emotional reactivity in response to the activating mood induc-
tion task was different in groups with high versus low hypomanic personality (HPS) characteristics. 
More specifically, in the group with more hypomanic personality sensitivity (high HPS) irritation 
increased, while in the group with low HPS irritation decreased in the activated condition. Also, 
excitement increased less steeply in the high HPS group compared to the low HPS group, which 
seems rather counterintuitive. However, the high HPS group was significantly more excited before 
the mood induction compared to the low HPS group. The latter might be explained by the fact that 
high-sensitive people are more easily activated in the prospect of an exciting experience (participat-
ing in a VR experiment). There are studies that show increased activation in response to the prospect 
of rewards in patients with BD ( Johnson et al., 2012; Maresh et al., 2019). In our study excitement 
might already have been activated in the prospect of rewards in the high-sensitive group and conse-
quently have had reached a ceiling effect on T1. Finally, even though the VR task did have an effect 
on the experienced affective state immediately after the VR task, it did not have any additional ef-
fects on performances on the risk-taking task.

F I G U R E  3  The interaction effect for changes in intensity of emotion between both VR conditions and HPS groups. 
Error bars indicate 95% CI.

 20448260, 2024, 1, D
ow

nloaded from
 https://bpspsychub.onlinelibrary.w

iley.com
/doi/10.1111/bjc.12445 by C

ochrane Portugal, W
iley O

nline L
ibrary on [08/02/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



114 |   GLAS et al.

The results highlight the importance of targeting more complex, positive as well as negative, emo-
tions in mood induction in the context of BD. The Reward Hypersensitivity Theory (RST) proposes 
that people with BD have high sensitivity to approach motivation (Alloy et al., 2015). Warr et al. (2021) 
applied RST to the field of affect and emotion in which affect was proposed to be a combination of 
valence of the emotion (unpleasantness vs. pleasantness) and the degree of activation of the emotion. 
The circumplex of affect (e.g., Russell, 1980; Yik et al., 2011) combines these two axes: the valence of 
affect (unpleasant to pleasant) and level of activation of affect (low to high), see Figure 4, copied from 
Warr (2007).

Based on this affective circumplex in combination with the RST theory, it can be hypothesized that 
manic emotions are situated at the top of the activation axes. Our study's finding on irritation might be 
in line with this hypothesis, namely that irritation (high activation emotion) is more easily activated in 
participants with increased hypomanic personality traits.

Our study had two limitations. First, we included a sample with limited variance in HPS scores. 
The mean HPS score was relatively low, only 8.06, compared to other studies that recruited student 
samples with an average of 15.98–16.03 (Dodd et al., 2011; Haigh & Dodd, 2017). In most studies, a 
score of >35 is considered a high-risk group. HPS scores were low as we were not in the position to 
pre-select a student group with the top and bottom percentage of HPS scores, as most other studies 
did. Still, despite the limited HPS variance, we were able to detect differences between trait groups. 
In future studies, for example, to be able to detect differences in behavioural patterns as well, it is 
advisable to include participants with ‘extreme’ low or high scores on the trait measures or to include 
patient samples.

Second, the temporal aspect of emotional states in mood induction studies is difficult to estab-
lish with self-report. A recent meta-analysis showed that the average time mood induction procedures 
(MIP) have an effect on mood is 4 min (Gillies & Dozois, 2021). Besides that, positive mood induction 
(vs. negative mood induction) has more difficulty eliciting effects on risk-taking tasks (Um et al., 2023). 
This means that it is difficult to exactly define whether the change in affect actually did or did not have 
an effect on behaviour as emotions might have ‘cooled off’ before the task was completed. Adding 
physiological measures in future studies might show changes in affect more accurately than self-report 
measures (Bunford et al., 2017; Hoffmann et al., 2022).

F I G U R E  4  Valence and arousal circumplex model. The affective circumplex combines two axes: valence and activation. 
From Work, happiness, and unhappiness (p.21), by P. Warr, 2007, Taylor & Francis. Copyright 2007 by Taylor & Francis. Reprinted 
with permission.
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CONCLUSION

Despite the relatively small sample, our study offers a valuable (hypo)manic mood like mood induction 
paradigm to address the influence of different states. The advantage of the current mood induction task, 
compared to those used in previous studies, is that it has potential of inducing both excitement and tension 
so it can more realistically resemble a hypomanic mood state. Moreover, this was the first experimental 
study on the mechanisms of manic mood induction that included virtual reality. Like the study of Vannucci 
et al. (2022), our design, aimed at a comparison between a group with and without mood induction, is a 
viable way to compare the effects of both state characteristics (in this case, mood states) and trait charac-
teristics (sensitivity to mood dysregulation). In conclusion, this type of design proves useful in expanding 
our understanding of how changes in mood states have an effect on mechanisms of mood dysregulation.
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