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Abstract 

Background  Virtual reality (VR) is one of the most cutting-edge digital technologies currently used to extend 
and adapt mental health interventions. When designing therapeutic VR-applications, bias related to representa-
tional and behavioral features can be introduced. Specific bias, that could result from ethnic stereotyping, should be 
averted. However, structured debates and clear guidelines on how to deal with such bias are lacking.

Objective  In the current paper we describe our iterative, co-design process to develop an augmented version 
of a 360-degree VR-video that is used in the Street Temptations intervention. In this intervention, aimed at adoles-
cents with disruptive behavior problems, the VR-video provides adolescents with an emotionally engaging situation 
and forms the basis of Street Temptations’ perspective-taking exercises. By presenting a detailed example of our VR 
developmental process, specifically focusing on ethnic representation in this virtual environment and related ethical 
aspects, we aim to positively contribute to the creation of ethically sound therapeutic VR-applications.

Method  We adopted an experience-based co-design approach. The process started by assembling professionals’ 
experiences with the original VR-video. Following, we conducted four co-design groups with adolescents, young 
adults, and professionals within the forensic youth care system, as experiential experts, to collaboratively develop 
an enhanced VR-scenario for the Street Temptations intervention. In total, ten adolescents, four young adults 
and four professionals participated. The co-design groups were alternated with sessions with a screenwriter, to reflect 
on the results of the co-design groups. In this way, we enabled continuous feedback on and design of the amelio-
rated scenario and let development and data collection reinforce each other.

Results  The most important adjustments that were brought forward included explicit incorporation of diversity, 
establishing a clear storyline for the scenario, keeping the content close to reality, casting actors in a way to avoid 
obvious stigmatization, and using only names for the characters that are commonly used across different cultural 
and ethnic backgrounds.

Discussion  By presenting our developmental process, we give a detailed example of how to reflectively develop eth-
ically sound therapeutic VR-content within a forensic youth care setting. We demonstrated that including stakeholders 

Open Access

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/.

BMC Digital Health

*Correspondence:
Renée E. Klein Schaarsberg
r.e.kleinschaarsberg@amsterdamumc.nl
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s44247-024-00081-0&domain=pdf


Page 2 of 16Klein Schaarsberg et al. BMC Digital Health            (2024) 2:25 

Introduction
Digital technology is increasingly used to extend and 
adapt evidence-based face-to-face psychotherapy [1]. 
The resulting digital health interventions, e.g. web-
based interventions and apps [2], seem to pose several 
advantages over more traditional forms of therapy, 
such as applicability in real-life contexts, accessibility, 
personalization, and facilitation of additional practice 
[3–5]. One of the most cutting-edge technologies cur-
rently used in digital mental health interventions may 
be virtual reality (VR) [6].

With VR, it becomes possible to replace one’s physi-
cal environment with computer-generated experiences 
[7]. When applied effectively, VR has the potential to 
generate powerful and effective learning opportunities 
[7], creating new possibilities when it comes to mental 
health care [6]. Initially used in the treatment of pho-
bic disorders, VR-technology has currently been imple-
mented across a range of mental health disorders and 
problems [8]. Promising results concerning VR-inter-
ventions for mental health problems in children and 
adolescents are emerging, although these interventions 
are to date less extensively studied compared to inter-
ventions in adults [9].

Already in the last century, important ethical issues 
surrounding VR were highlighted [10]. Going beyond 
specific uses or areas of application, Brey [10] addressed 
two essential ethical aspects of VR-technology, i.e. rep-
resentational and behavioral features. Representational 
features of VR relate to the way in which reality is rep-
resented in a virtual environment [10]. As explained 
in Brey’s essay, these features form a spectrum. At one 
extreme are the most detailed representations of real-
ity, at the other are virtual environments and characters 
that do not intend to have any link with reality. Between 
these two extremes, all kinds of variations regarding the 
degree of realism can emerge.

Next to the representational features, behavioral 
features of VR relate to the behaviors that are visible 
or made available in virtual environments [10]. For 
these environments, the possibilities are in principle 
endless. Therefore, it is possible to depict or enable 
behaviors that would be unethical or immoral in the 
real world. This potentially leads to ethical issues. Vio-
lence, for instance, poses possible concerns in light of 
the behavioral and emotional effects of VR that have 

been demonstrated [7]. Violent behavioral features 
may, however, be pertinent in certain therapeutic 
VR-applications.

Meanwhile, ethical aspects of VR and recommenda-
tions for ethical VR development have been discussed, 
focusing on, for example, legal issues, physical discom-
forts, developmental worries, and moral concerns (e.g., 
[11–13]). However, representational and behavioral fea-
tures, specifically regarding representational and behav-
ioral bias as a result of ethnic stereotypes, have not been 
addressed often, although some potential issues have 
been identified [14]. Additionally, a few recommenda-
tions for best practices have been formulated and the 
necessity of culturally appropriate VR has been stated 
(e.g., [15–17]). The majority of these recommendations 
focus on process-oriented factors, for example, working 
together with ethnic minority stakeholders when design-
ing and developing VR-applications [15]. Nevertheless, 
it remains unclear how such a developmental process 
could successfully be organized and what steps would be 
involved. In the current paper, we will focus on the ethi-
cal aspects regarding representation and behavior in the 
process of co-designing a therapeutic VR-application, 
specifically in relation to ethnic stereotypes.

Representational and behavioral features should receive 
particular attention when it comes to therapeutic or edu-
cational VR-applications. After all, such applications spe-
cifically aim to modify peoples’ real-life behaviors and 
beliefs [10]. Consequently, just because VR’s possibilities 
are endless and virtual experiences can be seen as actual 
real experiences rather than merely a media experience, it 
is argued that the development of VR-experiences entails 
a certain moral responsibility [7, 10, 18].

Practical aspects such as time, money and expertise 
may lead to pragmatic decisions regarding representa-
tional and behavioral features when designing and devel-
oping a VR-application. Whereas Brey [10] states that 
such decisions may lead to biased representations or mis-
representations, in his follow-up article to Brey’s essay, 
Ford [18] even states that mis- or biased representations 
will be inevitably present in every virtual environment 
created. Therefore, we need to consciously choose which 
biases are implemented in a virtual environment and be 
aware of the implications associated, so that we can act 
in an informed and responsible manner [18]. In doing so, 
socially irresponsible and conceivably hurtful stereotypes 
should be averted. This becomes even more important 

can help in preventing socially irresponsible and conceivably hurtful stereotypes. By describing the process in detail, 
we hope to contribute to the responsible use of technology within mental health care.
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when potentially unethical or immoral behavioral fea-
tures are present, such as the aforementioned violence.

Specific biases could lie in the use of stereotypes in 
the representation of people and events, which may be 
rooted in, for example, ethnic stereotypes [10, 14]. Con-
sidering the legacy and ongoing reality of (systemic) 
racism and discrimination across the globe [19], these 
stereotypes should especially be avoided. In combination 
with the potential harmful effects of perceived racial dis-
crimination on psychological well-being [20, 21], and the 
fact that bias due to racial discrimination has been shown 
present in virtual environments [15, 22], being able to act 
in an informed and responsible manner when it comes to 
ethnic stereotypes is vital.

In order to act in an informed and responsible manner 
concerning ethnic stereotypes ourselves, we adopted a 
co-design approach to improve the VR-augmented inter-
vention we are currently developing and evaluating. The 
intervention, titled Street Temptations, aims to increase 
the treatment responsivity of adolescents with disrup-
tive behavior problems. A 360-degree VR-video is used 
to provide a vivid and emotionally engaging representa-
tion of a socially challenging situation, namely a street 
fight resulting from peer pressure. This VR-scenario is 
used as an integral starting point of Street Temptations’ 
sessions, and the effect of the VR-scenario is transferred 
into playful and dynamic exercises to encourage adoles-
cents to take different perspectives and reflect on both 
their own behavior as on that of others. Because a violent 
VR-scenario is used as the exercises’ starting point, we 
find ourselves at the complex interface of possible ethnic 
stereotypes and the presentation of potentially unethical 
or immoral behavioral features as discussed above. For a 
more detailed description of Street Temptations, please 
see Klein Schaarsberg et al. [23] and Klein Schaarsberg et 
al. [24].

When training professionals to execute Street Tempta-
tions in order to evaluate the effects of the intervention, 
it became clear that the existing video could encourage 
ethnic stereotyping. We realized ethnic representation 
had not been an explicit topic of discussion during devel-
opment of the original video. As we regarded explicit dis-
cussion of this topic prior to further studying of Street 
Temptations essential to act in a more informed manner, 
we stopped the study and decided to ameliorate the VR-
video. Our primary goal was to create possibilities for 
making conscious and deliberate choices regarding eth-
nic representation in our VR-scenario, referring to the 
ethnic backgrounds or identities of the characters and 
their roles in the video. These choices could, for example, 
relate to skin color, hairstyle, and names of the characters.

To make deliberate choices regarding ethnic repre-
sentation, we engaged in collaboration with targeted 

end-users and put their views and experiences central to 
the change process. More specifically, we choose to adopt 
a co-design approach. Central to co-design is that users 
are seen as “experts of their experiences”, and to explicitly 
incorporate their experiences in a process of active col-
laboration [25, 26]. Therefore, co-design involves a joint 
exploration of needs, resulting in a joint creation of solu-
tions [27]. By adopting a co-design approach, we aimed 
for a deeper and richer understanding of users’ thoughts 
and feelings about how ethnic representation in VR 
should be improved, for example, moving beyond mere 
consultation, enabling this understanding to augment the 
VR-content [26]. Moreover, co-design is proposed to be 
beneficial for the creation of more engaging and satisfy-
ing interventions [26].

In the current paper we describe our co-design pro-
cess to develop an augmented version of the first Street 
Temptations VR-video, specifically focusing on how we 
could avoid possible adverse ethnic stereotypes. Together 
with stakeholders, we discussed options to work with 
360-degree VR in an ethically responsible manner, in line 
with the format of the original VR-video. By presenting 
this detailed example of our co-design process, specifi-
cally focusing on ethnic representation in virtual envi-
ronments, we strive to contribute to an ethically sound 
landscape of therapeutic VR-applications.

Methods
Approach
Our approach is based on a scientific methodology 
framework by an international working group (VR-
CORE; Virtual Reality Clinical Outcomes Research 
Experts), to guide therapeutic VR development and 
research specifically [28]. In addition to this framework, 
we follow the recommendations by Taylor  et al. [15], 
especially related to interracial interactions in virtual 
environments. Emphasized in both reports, is incorpo-
rating the voices of the people at stake.

Our current study belongs to the first phase of VR-
CORE’s framework (VR1), in which content is devel-
oped through collaboration with patient and provider 
end-users. The working group identified three key design 
principles in their framework, based on the principles 
of human-centered design (see Table  1): promoting 
empathy, team collaboration, and continuous user feed-
back [28]. To incorporate these three key principles, we 
operationalized the VR-CORE framework into an itera-
tive co-design approach [26, 29] to augment our VR-
content. We adopted an experience-based co-design 
(EBCD) approach more specifically, which we adapted 
to a feasible procedure given the contextual constraints. 
EBCD originates from healthcare service and quality 
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improvement, but also shows potential for intervention 
design [30].

Experience‑based co‑design
Essential to EBCD is the combination of an orientation 
on user experiences and a collaborative change process 
to jointly determine and design necessary improvements 
[31, 32]. According to a review by Green et al. [30], these 
essential parts are translated into two phases of EBCD: 
an experience gathering phase and a co-design phase in 
which improvements are designed based on the experi-
ences identified. Fundamental to the latter co-design 
phase is a certain degree of co-deciding, ensuring that 
participants do not just make recommendations [32, 33]. 
Ultimately, the two phases are translated into different 
stages, which together form the EBCD cycle [32, 34].

In our case, experience gathering in the first place 
resulted from training the professionals in executing 
Street Temptations in order to prepare them to partici-
pate in the effectiveness study we were going to conduct. 
Based on the professionals’ experiences during the use 

of the original VR-video, it became clear that the video 
could encourage ethnic stereotyping. After receiving this 
feedback, two separate meetings to collectively discuss 
their experiences and feedback followed. The outcomes 
were of such concern that we did not consider further 
collection of experiences necessary nor appropriate 
before looking into potential improvements. Therefore, 
we did not make further use of common EBCD activities 
for this phase, such as filmed narrative-based interviews 
[32]. However, we did gather additional experiences dur-
ing the further process of co-designing, by reflecting with 
users on new versions of the VR-scenario.

During the phase of co-design, one of the important 
stages is to work in small co-design groups centered 
around the priorities previously identified [30, 32]. We 
operationalized this stage into an iterative process cen-
tered around our research questions, identified on the 
basis of the experiences of the professionals (see Fig. 1). 
To gather as much input as possible in a relatively short 
time period, we chose to organize multiple unmixed co-
design groups with different stakeholders. Although it 

Table 1  VR-CORE’s key design principles of the first phase

From “Recommendations for Methodology of Virtual Reality Clinical Trials in Health Care by an International Working Group: Iterative Study” by Birckhead et al. [28], p. 
4. CC BY-NC

Design principles and strategies Best practices

Inspiration through empathizing
  Recruitment Determine the population of interest (who do we need to hear from?)

Think about a variety of factors (age, gender, ethnicity, health conditions, and social position)

  Observation Learn about patients and their behavior by observing them in a clinically relevant context

Observe what patients do in a specific context and what they see and say

  Patient interviews Perform individual cognitive interviews and focus groups with patients to learn about their rel-
evant needs, struggles, experiences, fears, aspirations, and expectations

Document a diverse set of opinions from a variety of patient profiles across ages (eg, above vs 
below “digital divide”), comorbidities, and experience and comfort with technology (eg, techno-
philes vs technophobes)

  Expert interviews Perform cognitive interviews and focus groups with relevant experts representing different points 
of view such as treating providers and other staff members

  Journey mapping and personas Define the patient user and describe the sequence of events in which the patient will experience 
the virtual reality treatment within the context of their illness experience

Ideation through team collaboration
  Sharing stories and notes Collect stories, pictures, impressions, and notes about patients’ experiences and behavior

Share information among team members to generate many ideas through techniques such 
as storyboarding, storytelling, and mind mapping

  Generating ideas Encourage team members to generate ambitious ideas without being judged. The committee 
believes that idea generation should be distinguished from idea evaluation

After generating ideas, the team evaluates each idea and culls out the most feasible and appropri-
ate idea for prototyping within technical and budgetary constraints

Prototyping through continuous user feedback
  Building prototype Convert ideas into tangible figures through drawings or mock-ups and obtain initial user feedback 

prior to advanced prototyping

Iteratively improve designs with user feedback

  Continuously testing prototype Test quickly and iterate on the design of the prototype by collecting both positive and negative 
user feedback. Document all stages of user feedback in the resulting VR1 study paper
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is recommended to mix groups [35], we foresaw practi-
cal obstacles to establish this successfully in our current 
study. Additionally, we wanted to limit the burden on 
participants, so we intentionally opted for one time co-
design groups with each group of participants. We did 
adhere to the typical involvement of 4–6 participants per 
group [32]. This group size is also recommended when 
tackling sensitive or complex issues [36], which we were 
expected to do, e.g. stereotyping and stigmatization. Fur-
thermore, a separate interview was done with one of the 
professionals, as this person was not able to attend the 
co-design group with professionals. In subsections ‘Par-
ticipants’ and ‘Procedures’ we further explain our specific 
co-design collaboration in detail.

It is important to note that we especially focused on 
augmenting Street  Temptations’ VR-content with this 
co-design study and not on the complete intervention, as 
Street  Temptations will be thoroughly evaluated by the 
same group of researchers during the forthcoming single-
case experimental study and will be developed further 
accordingly [23]. Consequently, not every step of the VR-
CORE methodological framework, as not every stage of 
the EBCD cycle, was applicable to our current study.

Furthermore, content enhancement was based on the 
original VR-video, which shows a group of 4 youngsters 
in a park. The scenario from the original video played 
out as follows: youngster 1 pressures youngster 2 to beat 
up a passerby (youngster 3), and youngster 2 obeys. In 
between, there are fragments shown in which youngster 
2 is interviewed about why he knocked down youngster 
3. The video ends with a compilation of videos from the 
internet of real fights between adolescents [23]. This VR-
scenario is used to provide adolescents with an emotion-
ally engaging situation they could encounter in their daily 

lives and forms the basis of Street Temptations’ perspec-
tive-taking exercises.

Participants
For the co-design groups, we sought collaboration with 
representatives of three groups: adolescents who would 
currently fit the target population of Street Temptations, 
young adults with lived experience regarding foren-
sic youth care who used to be the target population of 
Street Temptations (i.e., experiential experts), and profes-
sionals that could deliver Street Temptations. We strived 
to include people with varying ethnic backgrounds, to 
help ensure that, within our single country sample, dif-
ferent ethnic backgrounds were represented across the 
participants. Additionally, both female and male partici-
pants were included. The diversity within the recruitment 
populations enabled including people with varying ethnic 
backgrounds. However, we were also dependent on prac-
tical reasons such as willingness and availability to par-
ticipate. Our goal was to represent at least two different 
ethnic backgrounds in each co-design group. This goal 
was achieved based on the persons that agreed to par-
ticipate. Including both female and male participants in 
every co-design group turned out to be impossible for the 
adolescent co-design groups, as they were held at gen-
der specific treatment facilities. Additionally, only males 
worked at the consultancy agency we recruited the young 
adults from. We did not exclude persons who wished to 
participate, as the number of applications did not exceed 
the number of available spots. In addition to the stake-
holders, we worked with a screenwriter, a movie director, 
research assistants, and an audiovisual team experienced 
in the production of VR-content (including a sound tech-
nician, a visual technician, an editor and a producer).

Fig. 1  Overview of the iterative co-design process of the new VR-video
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All adolescents were recruited from a youth care pro-
vider in the province of North Holland, the Netherlands. 
The adolescent target population for the Street Tempta-
tions VR-video shows multiple and complex externaliz-
ing and/or internalizing behavioral problems, sometimes 
in combination with psychiatric and addiction problems. 
The adolescents often come from unstable and problem-
atic family situations and delinquent behaviour can be 
present. The experiential experts were recruited from a 
special consultancy agency, consisting of youth with lived 
experience in the justice system. These youth are trained 
to educate and advise forensic youth care professionals 
and other professionals in the (juvenile) justice system. 
Professionals were recruited from two Dutch youth care 
organizations. All professionals were clinically active 
with regard to adolescents targeted in Street  Tempta-
tions. The participant composition per co-design group 
is described below.

Procedures
The co-design groups were held in May and June 2022, 
with one discussion leader and one note taker. The meet-
ings with the adolescents and young adults were per-
formed live, in Amsterdam. The co-design group and 
interview with the professionals were held as online 
meetings, to limit time investment. A semi-structured 
topic list was constructed to guide each co-design group, 
updated in between co-design groups, based on the 
status of the new scenario developments based on the 
results of the prior co-design group (see Supplementary 
material 1). We also deliberately chose semi-structured 
topic lists in order to allow room for discussing partici-
pants’ personal experiences, for example. All meetings 
lasted between 60 and 90  min. Audio recordings were 
made in order to transcribe the data. Adolescents were 
compensated for their participation with a €15 gift card 
from a general Dutch web shop.

At the end of each co-design group, the most impor-
tant outcomes were summarized together with the par-
ticipants. The summarized outcomes were discussed 
with the screenwriter, during separate reflection sessions 
in between the co-design groups, as displayed in Fig. 1. A 
digital mind mapping tool (Miro, [37]) was used to syn-
thesize outcomes, feedback and prototype versions dur-
ing the reflection sessions. First, the outcomes of each 
co-design group were discussed and summarized in the 
mind map. From the second co-design group on, the sim-
ilarities and discrepancies between the outcomes of the 
co-design groups were reviewed, as well as the feedback 
received on and decisions made in relation to the proto-
type version that stood central in the previous co-design 
group. Next, the outcomes, feedback, and decisions were 
discussed to examine what possible changes would be 

necessary and whether these changes would be feasi-
ble considering other factors such as time and financial 
resources as well. The perspective of the screenwriter was 
specifically important in this, as this professional could 
keep track of the storyline, for example, and how it would 
be changed after modifications.

The co-design groups and reflection sessions with the 
screenwriter were alternated to enable an iterative pro-
cess of feedback on new versions of the scenario and 
reflection on this feedback. In this way, we could process 
new ideas and previous feedback, improve the scenario 
accordingly during the next session with the screenwriter 
and test the results in the subsequent co-design group. 
Because of this iteration, the outcomes and decisions 
became more detailed and concrete throughout the pro-
cess. Furthermore, alternation allowed us to emphatically 
focus on ethnic representation and related decisions dur-
ing the co-design groups, whilst not having to pay atten-
tion to other, more detailed or practical oriented, aspects 
of the scenario as we could discuss these during the ses-
sions with the screenwriter. More importantly, the reflec-
tion sessions in between the co-design groups helped us 
to bring together the different perspectives of the dif-
ferent groups included, providing an overarching view. 
Because we were going to conduct unmixed co-design 
groups in terms of stakeholders, which we were not able 
to physically bring together, we strived to bring them 
together by means of the reflection sessions.

Co‑design group session 1
The first co-design group was conducted with the expe-
riential experts, given the expected fruitful combination 
of experiential knowledge and reflective ability. Four 
male young adults between 20 and 26 years of age partici-
pated. Self-reported ethnicity varied between Ethiopian, 
Moroccan, and Surinamese descent. The co-design group 
started by showing the original VR-video and discuss-
ing it briefly, explicitly addressing whether participants 
noticed anything in particular about the video. We then 
introduced the aim and topic of the meeting and gave 
some background information about VR. After this, we 
let participants brainstorm to freely generate ideas for 
the design of a new VR-scenario, to determine whether 
creating an ethically sound 360-degree VR-scenario 
would be possible. To discuss possible compositions of 
actors, we used a digital database from a casting agency 
located in Amsterdam. The discussions required little 
to no managing in terms of dynamics. Everyone par-
ticipated actively in the conversation and participants 
listened and responded naturally to each other or com-
plemented each other on their own accord, for example. 
Occasionally, a specific participant was directly asked for 
a response. During the session with the screenwriter that 
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followed after the first co-design group, we reflected on 
the results and generated a first draft of a new scenario, 
based on the decisions made by the participants regard-
ing ethnic representation.

Co‑design group session 2
The second co-design group was conducted with the ado-
lescents, as the main stakeholders, and consisted of four 
male adolescents, aged between 13 and 19 years (accom-
panied by two supervisors). Self-reported ethnicity varied 
between Dutch, Moroccan, and Surinamese descent. The 
co-design group started in the same way as the first one. 
Thereafter, we discussed the first draft of the new sce-
nario that was created. The digital casting agency data-
base was used again to help discuss group compositions. 
Compared to co-design group 1, it was more difficult 
to achieve an actual group discussion. One participant 
mainly dominated the conversation and the other par-
ticipants varied in the amount of input given. One of 
the youngest participants (Dutch descent) was particu-
larly silent. He was repeatedly asked directly about his 
thoughts or opinion, after which he often agreed with 
what had been said by the others. This was also addressed 
by the supervisors, who also tried to get him, as well as 
the other participants, more involved. Simultaneously, 
we did not want to force anyone to respond. Afterwards, 
the feedback and new decisions were discussed with the 
screenwriter and the first draft was further enhanced, 
resulting in a second draft.

Co‑design group session 3
In the third co-design group we opted for a more over-
arching reflection together with the professionals. One 
female and three male professionals participated. Ages 
varied between 26 and 45  years, self-reported ethnic 
descent was either Dutch or Surinamese. The co-design 
group, as well as the separate interview, again started 
with viewing and discussing the original VR-scenario. As 
the meetings were held online, participants viewed the 
video on their computer screen instead of using a VR-
headset. After this, the co-design group was set up in the 
same way as the first one, with special attention to the 
differences that emerged between the first two co-design 
groups. We ended by discussing the second draft of the 
new scenario. In terms of group dynamics, this co-design 
group was comparable to the first co-design group. Par-
ticipants had an equal share to the conversation and 
there were no participants that excessively dominated the 
conversation, for example. Because this co-design group 
was held online, participants could also raise their hand 
virtually or respond via the chat function, for example, 
in case they wanted to react when another participant 
was still talking. During the following meeting with the 

screenwriter, a third draft was made based on the feed-
back and decisions from the professionals.

Co‑design group session 4
We ended the co-design groups with our main stakehold-
ers again. Six female adolescents participated (accompa-
nied by three supervisors). Ages were unknown due to 
privacy reasons. Self-reported ethnicity varied between 
Congolese, Dutch or Moroccan descent. This co-design 
group started in the same way as the previous ones. Next, 
we discussed the third version of the new scenario, by 
going through the script from start to finish. The amount 
of participants in this co-design group made it a little 
more difficult to keep track of everyone’s participation, 
but overall every participant played an active part in the 
conversation. Occasionally a participant was directly 
asked for their opinion, especially the supervisors were 
able to involve a participant at the right moment or ask 
further when they suspected a socially desirable answer 
at first. During the final session with the screenwriter, the 
feedback and decisions of the adolescents were used to 
make some last minor adjustments to the new scenario 
and finalize it for further developmental steps.

Development of the VR‑video
After finalizing the new script, the movie director was 
hired. This was done after finalizing the script, as the 
input from the stakeholders was leading and no major 
adjustments by the director would be deemed neces-
sary. After the last co-design group, the final actors were 
casted based on their availability on the shooting day, 
which was planned in July 2022. All materials for the new 
VR-video were shot on the planned shooting day, fol-
lowed by the process of editing (see Fig. 1).

Data analysis
As described in the Procedures section, collected data 
was analyzed for each co-design group, and discussed 
in a reflective session with the screenwriter. At the end 
of each co-design group, we collectively summarized 
the results in terms of conclusions and decisions impor-
tant to the VR-video. The summary served as a member 
check, enabling participants to comment or add, and 
provided crucial next steps for the design process. These 
steps were discussed during the reflective sessions that 
followed each co-design group, enabling us to relate the 
conclusions and decisions of the different groups to each 
other. As a result, we translated the co-decided outcomes 
into a new version of the video. This new version was 
discussed in a new group meeting with different stake-
holders, giving rise to new conclusions and decisions 
regarding the video. After the iterative co-design process 
was finished, relevant statements from participants that 
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were noted during the co-design groups were checked 
against the recordings of the sessions to select quotes 
to illustrate the outcomes in the paper. The quotes were 
translated into English and some of the quotes were 
slightly adjusted to improve readability.

Ethics
This study was conducted according to the principles 
of the World Medical Association Declaration of Hel-
sinki [38] and in accordance with the Medical Research 
Involving Human Subjects act. Ethics approval for this 
study was obtained as an amendment of the forthcoming 
single-case experimental study [23], granted by the inde-
pendent Medical Ethical Committee of Vrije Universiteit 
medical center (reference number: 2021.0114). Informed 
consent for participation in the co-design groups was 
obtained from participants, as well as from parents or a 
legal guardian in the case of minors.

Results
In total, ten adolescents, four experiential experts, and 
four youth care professionals agreed to be part of the 
co-design process as (non-patient) end-user stakehold-
ers. Demographic characteristics are described above 
per co-design group. The outcomes of the discussions are 
described per co-design group, in line with the chrono-
logical order of the process shown in Fig. 1.

Co‑design group session 1 – 4 experiential experts
Brainstorming regarding choices for ethically sound 
360-degree VR resulted in several ideas for a new sce-
nario. First of all, the experiential experts stated that, 
in our specific case of a violent situation, a clear reason 
behind the violence in the scenario is essential. When a 
clear reason is lacking, or when the reason does not come 
across, the violence will seem random. Consequently, 
a spectator might look for an explanation in relation to 
ethnicity:

‘It gives more, it gives more of a story about peer 
pressure, than about the skin color.’ ‘That is what I 
just wanted to say, it could also be a dark colored 
boy.’ ‘Yeah, you understand? But if we look at it now, 
it really just looks like he is beaten up because he is 
white.’

When the reason is clear, however, the participants 
stated that any person could be put in any role in the 
story. After all, when the reason is clear, it is about the 
story behind the actions and not about the ethnicity or 
the skin color of the people visible, for example. In addi-
tion, a story with a clear reason will help to make the 
content more recognizable.

The participants brought forward two concrete ideas to 
establish a clear and recognizable storyline. They wanted 
to incorporate social media into the story, and stated that 
a possible escalating situation could be about a conflict 
involving a girl that is related to other characters in the 
story:

‘If you would want to incorporate a girl, then maybe 
you could say the girl is the sister of one of those 
guys, or it is one of those guys’ girlfriend. And that 
the victim has said something wrong to that girl, or 
has done something wrong too, causing them to react 
in the way they do.’ ‘Someone stands up for her, and 
because he stands up for her it gets out of hand or 
something like that.’

In addition to a clear reason, the experiential experts 
stressed the absolute necessity of painting a diverse 
360-degree VR picture with regard to ethnicity. They 
explained that reality is diverse, making diversity a pre-
requisite in order to make realistic content. It would not 
be a good idea to only show people that all look similar in 
ethnic background or to only show people that are more 
difficult to categorize regarding ethnicity. Doing this 
would be unrealistic and limit the extent to which view-
ers could identify with the characters:

‘If it would be all Dutch, it would be a bit too exag-
gerated, too fake. […] Yeah, for me it would be okay 
to have a group of friends, and that there are four 
guys in the group, all four with different back-
grounds.’ ‘Yes, that is also really what you see nowa-
days.’ […] ‘That way, everybody can put themselves 
in the picture. Especially if you cannot keep making 
adjustments to the movie.’

Furthermore, the participants endorsed taking a close 
look at the different roles in the story. Putting someone 
with a non-Western background in the role of perpetra-
tor and a person with a Western background in the role 
of victim would provide a very prevalent stigma. Revers-
ing those roles, or at least making sure the role of victim 
is not played by a white person, helps to diminish obvious 
stigmatization and already paints a different picture:

‘You know, I would say, put Ismael [tan skin-color] 
in the role of victim for once, and incorporate Bram 
[white skin-color] into the group of perpetrators.’ 
‘That is what I have been saying all along.’ […] ‘It is 
not especially just the Dutchman who gets beaten 
up.’ […] ‘I know plenty of Dutch boys who also’ ‘Yeah.’ 
‘how shall I put it, yeah who also just show certain 
deviant behavior.’

Ultimately, according to the participants, it should 
not matter at all how the characters in the video look. It 



Page 9 of 16Klein Schaarsberg et al. BMC Digital Health            (2024) 2:25 	

should make no difference whether a character is white 
or black, for example, as ethnic background should not 
be of relevance. The personal experiences of the experi-
ential experts can most likely be linked to this vision. All 
four participants are persons of color, all of whom have 
had negative experiences with prejudice, stereotyping 
and stigmatization. This very background increases the 
essence of the points discussed.

Reflection with screenwriter
Based on what has been discussed during the co-design 
group, we ended the co-design group by collectively 
deciding that the following adjustments were most 
important: a clear reason for the escalation, diverse back-
grounds, and a less stereotypical role distribution. More-
over, the reason could be found in a story that revolves 
around a girl and that takes social media into account.

In the first session with the screenwriter we discussed 
how these adjustments could be translated into the new 
scenario. Consequently, the following changes to the 
scenario were made. First, the number of characters was 
increased, with a group of four people and a group of 
three people, allowing for more diversity across the char-
acters. Including a higher number of characters would 
potentially cause too much confusion, according to the 
screenwriter, because it becomes more difficult to make 
clear who is who, for example. Therefore, no more than 
seven people in total were included in the story. Second, 
the person who turns to violence was pictured as a white 
person, the one who becomes a victim as somebody of 
color, as suggested by the participants. Third, the basis 
for the story centered around a girl who is involved in 
both groups, with a picture on a social media platform 
being a part of the trigger for the escalation. Lastly, some-
one starts filming when the fight begins. A more detailed 
description of the first draft can be found in the topic list 
of co-design group 2 (Supplementary material 1).

Co‑design group session 2 – 4 adolescents
The adolescents had a different view on how to act in 
light of diversity, compared to the young adults of the 
first co-design group. Firstly, they mentioned that using 
a diverse group of people would be best. In this way, any-
body could be put in any role and it is not about one spe-
cific background, just as indicated in the first co-design 
group:

‘Then it is not that, say, the Moroccan boy pressures 
another Moroccan boy, then it is just, it could just be 
anyone.’ ‘Then it is mixed.’ ‘Yeah.’ ‘And then there is 
less of a problem.’ ‘Yes, less. It is not going away com-
pletely, but it will be less.’

However, in the eyes of the adolescents, it would still 
be possible to stigmatize even if you use a diverse group 
of people. As a result, for example, it could look like 
you would want to misrepresent white people if you put 
a white person in the role of perpetrator. Eventually, 
working with people who all look alike regarding eth-
nic background, or who are less clearly classifiable by 
ethnicity, would prevent stigmatization the most, the 
adolescents stated. Nonetheless, it appeared difficult to 
accurately describe how the people would have to look 
like:

‘I would just go for the unrecognizable people.’ ‘And 
just to be more specific, when does somebody look 
unrecognizable, or how does ‘neutral’ look like?’ 
‘That is hard to explain.’

When discussing the first draft of the new scenario, the 
adolescents were a bit hesitant regarding how often a sit-
uation like the one drafted occurs. However, the story did 
sound realistic. One of the adolescents was familiar with 
a similar situation himself and especially the supervisors 
emphasized that situations like these actually do occur:

‘I think it does happen, but maybe not that often.’ 
‘Well, if I may tell you, during one of the interviews 
I conducted for my own research assignment, this 
boy told me he knew of a situation with two guys, 
both belonging to a different gang, but also revolving 
around a girl. And she cheated on this one guy with 
one of the other guys, and these guys came across 
each other. And they ended up stabbing each other 
with knives.’

While looking more closely at the composition of 
both groups in the story and discussing details like what 
names would be suitable for the characters, the partici-
pants came up with the idea that religious names would 
probably be least potentially stigmatizing. Most religious 
names are, after all, used across different cultural and 
ethnic backgrounds:

‘Benjamin.’ ‘Adam, maybe, Adam.’ ‘Yes Adem, or 
Adam.’ ‘David, or something like that.’ ‘David is pos-
sible too.’ ‘These are all prophets, are they not? Bibli-
cal names actually, they do, in fact, appear both in 
the Koran and in the Bible.’

As described in the method section, the participant of 
Dutch descent gave the least input and was the most dif-
ficult to engage in the conversation. His age could have 
played a role in this, as he was one of the youngest partic-
ipants as well. However, it also might have been the case 
that he had less personal experience to draw from, for 
example, in comparison to the participants from other 
ethnic backgrounds.
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Reflection with screenwriter
At the end of the co-design group, we decided new 
names for the characters were desirable and that reli-
gion would be most helpful in this. Additionally, the 
confirmation regarding the idea for the new storyline 
was an important outcome to further develop the 
draft of the new scenario. However, the discrepancies 
regarding diversity and group composition in compari-
son with the first co-design group were an important 
outcome to reflect on during the second session with 
the screenwriter.

In the first co-design group it was clearly stated that 
diversity in backgrounds would be essential, whereas 
the participants from the second co-design group were 
much less convinced of this necessity. Finally, their con-
clusion was to only incorporate vagueness regarding 
ethnicity, without being able to specify how this vague-
ness would have to look like. Because the adolescents 
themselves were somewhat doubtful and found it dif-
ficult to indicate concretely what more ‘neutral’ persons 
would look like, and the young adults had been very 
adamant about the importance of diversity, we chose 
to continue with our draft that incorporated diver-
sity among the characters. Because we had decided 
that religious names, used across a wide variety of 
backgrounds, would probably be less stigmatizing, we 
changed some provisional names to more universally 
recognized names, such as Benjamin instead of Jayden. 
We further worked out the characters by giving all 
characters a name and including some pictures of pos-
sible actors. The most important decision that was left 
to discuss in co-design group 3 entailed what would be 
best to do considering the contradictory input about 
diversity and neutrality. For a more detailed description 
of the second draft, please see the topic list of co-design 
group 3 (Supplementary material 1).

Co‑design group session 3 – 4 professionals
In the eyes of the professionals, it was most impor-
tant that adolescents can identify with the story that 
is being told and with what they see in the VR-video. 
Therefore, the professionals foremost endorsed keeping 
the content as close as possible to reality. More specifi-
cally, the content should primarily be kept close to ado-
lescents’ reality and incorporate adolescents’ world of 
experience. Social media is an important aspect herein 
and should therefore definitely be incorporated in the 
scenario, consistent with what the experiential experts 
stated:

‘We should not underestimate the online world in 
which youth live, you know. […] I think that what 

we just saw, that is mostly taking place on a kind 
of digital platform, and what we see happening on 
the streets is the expression of what is happening 
on the digital platforms.’

Diversity is another crucial aspect in order to stay 
close to reality. In accordance with the vision of the 
young adults, it would not be viable to only show peo-
ple that all look similar regarding ethnic background:

‘Keep it close to reality. I think that is the most 
important thing. […] That is what you will have to 
avoid, that you just do not have any diversity you 
know.’

‘Yeah, well, then you totally have a stigma as well, 
of course. Suppose you would only choose tan skin-
colored boys or only white boys, I think that ulti-
mately evokes the same reaction.’

The professionals agreed with the suggestion to incor-
porate additional roles into the story, as this would 
allow for more diversity across the actors. Moreover, 
increasing the number of people would also be more 
in accordance with current reality. In addition, the pro-
fessionals brought in a new perspective with regard 
to increasing the number of characters. More charac-
ters would give room to paint a more nuanced picture 
regarding the roles of perpetrators and victims. Often, 
these roles are not so delineated with only a perpetrator 
on one side and only a victim on the other side:

‘Then you also immediately have the reality of how 
things are now. Nowadays it is no longer one on 
one, and you walk alone and someone attacks you. 
No, it is usually a group. […] Because then it does 
not matter who is in which group, but then every-
body is there. And then, in every group, you have 
aspects of, well yeah, how they see it, of a loser and 
a winner. So yes, I think that will come closest to 
reality, if you would do it the way you have it now.’

Furthermore, the professionals concurred with the 
decision of switching the roles so you would not have a 
white person as a victim and someone of color turning 
to violence, to diminish more structural stigmatization. 
They recognized that, although ethnicity should not 
be a relevant factor, it could be a distracting one if you 
state the obvious stigma. In order to avoid structural 
stigmatization in the new video, it could be helpful to 
paint a different picture:

‘I understand that it can be distracting, so, you 
know, indeed, maybe let Bram [the white boy] be 
the one throwing a punch, so to speak.’
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‘Look, if you turn it into four colored boys, that 
would of course be even more stigmatizing than 
the way in which the original video is depicted, so I 
would absolutely advise against that. And yeah, if 
you could, indeed, put that white boy in the role of 
one of those perpetrators, then I think you are there.’

Lastly, the idea behind the escalation in the new sce-
nario, with a more comprehensive story centering around 
a conflict over a girl including social media, provides 
a realistic and recognizable storyline according to the 
professionals:

‘I think it is also very realistic in terms of where 
youth are now about girls and inciting each other, I 
think that is very realistic.’ ‘Yeah, yeah, yeah.’

‘Yeah nice, sounds good. I get pretty excited about it 
when I see it like that. […] So, I think that, with this, 
you really provide a very realistic context. And I also 
saw some pictures here and there, and yeah, I think 
those are all just average adolescents from an aver-
age city.’

Overall, the professionals also took into account that 
the current VR-scenario would be used in a therapeutic, 
educational context. The scenario would not just be a 
representation of a possible social situation people might 
encounter, it would be used with a certain idea behind 
it and to provide adolescents with an opportunity to 
develop and practice certain skills. Articulating this idea, 
and stating that the scenario is not about the way the 
characters look, for example, also is important to empha-
size the factors of interest and avoid too much focus on 
distracting factors. Nevertheless, of course, that does not 
mean that distracting factors should not be reconsidered, 
as currently is being done.

Reflection with screenwriter
Based on the input from the professionals, we summa-
rized the following outcomes: the reality and recogniz-
ability of the content are most important, which can be 
achieved by including social media, diversity and addi-
tional characters. Furthermore, avoiding that a white per-
son is depicted as the victim will help to avoid prevalent 
stigmatization. We concluded that previous decisions 
adhered to these results.

In addition, taking the previous two co-design groups 
and our other reflections into account, we decided that 
most participants thus far explicitly opted for diversity 
amongst the characters, combined with, in our opinion, 
the strongest arguments. Therefore, we unequivocally 
continued with diversity among the characters, as the 
professionals were again very clear about the necessity 

of diversity. We elaborated on this by adding examples 
from the casting agency’s database to all characters in the 
script. Furthermore, we worked out the storyline regard-
ing social media in more detail and fine-tuned the script 
so that we could go through it in its entirety during the 
final co-design group. No additional changes to the draft 
were made, as no new ideas came forward that needed to 
be incorporated. For an overview of the third draft and all 
adjustments that were made through the co-design pro-
cess, please see the topic list of co-design group 4 (Sup-
plementary material 1).

Co‑design group session 4 – 6 adolescents
The last co-design group was fully dedicated to discuss-
ing the third draft of the new script, after watching the 
original video. During the discussion, no fundamen-
tal new information came forward, only minor textual 
adjustments were made. These adjustments regarded 
particularly slang that was out of date. The adolescents 
agreed with the storyline of the new script. Especially 
the importance of a clear reason for the escalation was 
stressed, in accordance with the first co-design group:

‘They fight very often among themselves. Peer pres-
sure it is, but I don’t know, I have never really expe-
rienced someone coming up to me, like, I don’t like 
you, I am going to beat you up. […] It almost looks 
like they beat him up because he is white.’

The storyline of the new scenario, in which the conflict 
centers around a girl and the situation partly escalates 
through social media as well as that someone starts film-
ing, paints a realistic picture according to the adolescents:

‘I do think it is realistic, it happens so often.’ ‘Yes.’ 
‘Guys are so jealous of each other.’ […] ‘I think it is 
actually perfect, especially that one of those girls 
starts filming. That is typical.’ ‘Very familiar, very 
familiar.’ ‘That is so typical.’ ‘Actually, I would do 
that too, I would just start to film it.’ […] ‘It is actu-
ally quite a good fight, because that also happens 
quite often indeed.’ ‘Yeah.’ ‘Through Instagram.’ ‘Or in 
real life.’ ‘Or Snapchat, usually those people did not 
even know each other.’

During this last co-design group, relatively little atten-
tion had to be paid to the topic of ethnicity, other than 
that the adjustments ensured that the characters, their 
backgrounds and the story around them were now well 
put together. One of the girls (Moroccan descent) needed 
a little support from the supervisors to clearly state she 
thought the original scenario was very stigmatizing and 
that this stigmatization aligns with her personal experi-
ences as someone of non-Western descent. In addition, 
these female participants were the first to address the 
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one-sided orientation of the original video in terms of 
sex and gender without a prompt from the researcher. 
They emphasized that the topic of the video by no means 
applies only to boys, highlighting the importance of 
including female participants.

Reflection with screenwriter
The confirmation of what has been conceived thus far 
for the new scenario was the main outcome of this last 
co-design group. Additionally, the textual adjustments 
and improvements regarding slang were important. 
Other than that, no fundamental changes were made to 
the scenario as the adolescents agreed with the last ver-
sion of the draft and no other modifications were desired. 

After this, we continued with the definite selection of the 
actors based on their availability during the shooting day. 
See Fig. 2 for a picture of the shooting day and Fig. 3 for 
an image depicting a scene from the new VR-scenario.

Discussion
By outlining the co-design and development of our 
enhanced VR-scenario in the current paper, we aimed 
to provide a clear-cut example of how we took on the 
moral responsibility that comes with the development of 
VR-applications. More specifically, we focused on ethnic 
representation within our virtual environment, to dis-
cover how specific bias resulting from ethnic stereotyp-
ing could be prevented as much as possible. In addition, 

Fig. 2  Photo of the shooting day

Fig. 3  Scene from the new VR-scenario
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our focus was on the participation of important stake-
holders and explicit incorporation of reflection during 
the process of development. By means of this co-design 
approach, we were able to uncover the thoughts, beliefs 
and experiences of adolescents, experience experts, and 
professionals, and gain a deeper and richer understand-
ing of their thoughts, beliefs and experiences [26]. This 
allowed us to collaboratively make the following most 
important adjustments to the original scenario: unambig-
uous inclusion of diversity, keeping the content close to 
reality, establishing a clear storyline for the scenario, and 
casting actors in a specific way to avoid obvious stigma-
tization. As a result, through discussions and reflections 
on our process and the adjustments that were made, we 
were able to consolidate the ethical and moral dilemmas 
surrounding ethnic representation and potentially uneth-
ical or immoral behavioral features [10, 18] within our 
virtual environment.

Results demonstrated that diversity is a key feature that 
needs to be clearly visible in the content. As put by the 
experiential experts and professionals, it is important for 
the content to closely match reality, and reality simply 
equals diversity. Moreover, the professionals explained 
that when eliminating ethnic diversity in an attempt to 
circumvent ethnic bias, as brought in by the adolescents, 
one potentially introduces an even stronger bias or ste-
reotype. Combining these results with other research, 
it seems that diversity should also be in line with the 
reality of social life. A content analysis study of recruit-
ment materials from American colleges and universi-
ties showed that, in attempts to portray diversity across 
their student populations, institutions provided materi-
als that were not accurately representing their student 
body, as well as showing a narrowed and selective defi-
nition of diversity [39]. The portrayed students differed 
significantly from the actual student body, and students 
from African American descent were typically portrayed 
to symbolize diversity as opposed to portraying diversity 
more representatively. Although such materials presum-
ably come from the best intentions, they might leave peo-
ple to feel deceived [39]. Thus, although diversity poses 
to be an important key feature, as stated by most partici-
pants in our study, the reality that one wishes to repre-
sent in the content must not be forgotten about.

Looking from a more overarching perspective, we can 
observe there is no unanimously agreed upon solution 
put forward, as different views and ideas about the best 
course of action did emerge. Most likely, such individual 
differences will remain. Not only regarding the perceived 
best course of action, but also, for example, among peo-
ple’s perception of the extent to which problems with 
ethnic representation and related matters occur [40, 41]. 
In our specific case, these differences could relate to the 

trainers delivering Street  Temptations. For instance, in 
the way they handle situations related to ethnicity and 
the degree of sensitivity with which they approach these 
kinds of topics. Would one wish to diminish the influence 
of these differences to prevent negative experiences, this 
sensitive topic would explicitly need to be addressed, not 
only when developing VR-applications, but also when 
training therapists to work with a VR-application.

Reflecting on the VR-CORE framework we used 
to guide our study, we believe this framework can be 
strengthened by incorporating explicit bias assessment 
in the step of building and testing a prototype. By explic-
itly taking bias into account in this first phase of VR 
development, the likelihood of adverse outcomes during 
subsequent phases of development and validation will 
decrease. The importance of bias assessment is especially 
highlighted in a recently published in-depth analysis of 
potential ethical issues regarding technology use [14]. As 
stated, merely claiming a technology system does not dis-
criminate against user-groups does not suffice. Specific 
investigation of potential bias, both with qualitative and 
quantitative methods, including discussion of the results, 
is warranted. Although primarily focusing on algorithmic 
bias, tools for detecting and mitigating bias are available 
(e.g., [42]). Additionally, the report provides a few checks 
and balances that apply to VR specifically, which could 
serve as a starting point to incorporate bias assessment 
into the phase of prototyping VR-applications.

Strengths and challenges
The iterative co-design process we have described in 
this paper to operationalize the VR-CORE framework 
has several strengths. First of all, by means of our 
study, we do not linger on the question whether or not 
bias or stereotyping exists. Instead, we started from 
the assumption that bias is unavoidable, and that it is 
therefore important to make informed decisions on 
how to act in a responsible way. Second, by choosing 
a co-design approach, we explicitly adhered to impor-
tant process-oriented factors that have been stated 
in the literature, such as the necessity of direct input 
from the people at stake [15, 28]. Moreover, co-design 
allowed us to move beyond just receiving input from 
the people at stake, striving for a rich and deep under-
standing of their input and letting this understanding 
strengthen the collaboratively thought out solutions 
[26, 27]. Furthermore, we included different stake-
holder populations, providing room for feedback from 
different perspectives. This is important, considering 
the positive influence of diversity among team mem-
bers on performance and outcomes [43]. Additionally, 
the inclusion of different populations has, in combina-
tion with the iterative approach, enabled a fresh look at 



Page 14 of 16Klein Schaarsberg et al. BMC Digital Health            (2024) 2:25 

the design throughout the process. All in all, these pro-
cedures have helped us to become less prone to harm-
ful bias and to adopt a more sensitive approach.

We must also address some limitations of our co-
design study approach. Because we chose to limit the 
burden on participants by conducting one time co-
design groups with each group, we were not able to 
form a core group of stakeholders that was constantly 
involved throughout all steps of the process. Therefore, 
we have not been able to evaluate adjustments with 
the same people who proposed them, for example. As 
a result, it might be possible that certain adjustments 
have been made in a different way than exactly intended 
by those who brought in the idea. On the other hand, as 
mentioned above, switching the groups from co-design 
group to co-design group did allow us to look at the 
ideas from different angles.

Related to our choice to conduct one time co-design 
groups was our choice to alternate the co-design groups 
with separate reflection sessions with the person mak-
ing the video. We used these sessions to discuss the 
conclusions and decisions of the different groups and 
relate them to each other, and to discuss and design 
additional aspects of the scenario. This approach 
ensured that the perspectives of different users were 
included in decisions about the scenario. The decisions 
made in each of the co-design group meetings were 
crucial for the next steps in the design process. Each 
new version was discussed in a new co-design group 
meeting with other stakeholders. This gave rise to new 
conclusions and decisions, which were discussed in the 
next reflection meeting and used as input for the next 
version of the video. Decisions of stakeholders were, 
however, not made in mixed group meetings. Thus, our 
approach did not result in full co-decision. The aspect 
of co-decision has also been identified as a common 
challenge in EBCD [33]. Future (experience-based) co-
design studies are encouraged to put specific effort in 
achieving a higher level of co-decision.

Additionally, in light of the forensic youth care con-
text the current study is focusing on, it might have 
been of added value to work with individuals with lived 
experience of both the forensic setting and acting. This 
would follow the example of Teng and Gordon [44], 
who co-created a VR-based reentry training work-
ing together with actors who themselves had a history 
of imprisonment or who were coached on set by for-
merly imprisoned people. Individuals with lived experi-
ence may act as more credible messengers when trying 
to convey a certain message [45]. This would also add 
to the importance of keeping the content close to real-
ity, as stressed by the participants from our co-design 
groups.

Conclusions
To help circumvent socially irresponsible and conceiv-
ably hurtful stereotyping when developing educational 
or therapeutic VR-applications, having explicit discus-
sions regarding representational bias whilst designing a 
VR-application is important. Our study shows that it is 
possible to create VR-content in the context of forensic 
youth care, circumventing such stereotyping, provided 
these discussions are based on close collaboration with 
the people at stake. We suggest applying our approach 
also in making VR-content in other sensitive areas 
of mental healthcare. Our paper can both serve as an 
example of how to shape a co-design process to ena-
ble such collaboration, as of an elaboration of specific, 
informed choices related to ethnic representation in 
VR. Diversity appears to be an important key feature 
in this instance, which calls for such informed choices 
whilst taking different perceptions of individuals into 
account. Through our co-design process, we consoli-
dated the ethical and moral dilemmas surrounding eth-
nic representation within our virtual environment. In 
our opinion, this is an important aspect of developing 
and working with VR, that should gain an unequivocal 
role within each developmental process to avoid per-
petuation of blind spots in both future research and 
clinical practice. Accordingly, future research that dedi-
cates itself to the topic of ethnic representation within 
VR in different therapeutic contexts is highly desirable. 
We therefore implore other researchers to take on the 
ethical and moral responsibility that comes with VR 
development and research.
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