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Abstract

Background Though evidence-based research about system constellations (SCs) appears marginal, it is applied

in many psychiatric, psychological, and psychotherapeutic institutions as well as in different contexts of organizational
counseling. To date, only one randomized controlled trial (RCT) has been conducted to assess the short- to long-term
efficacy of SCs, which entail clients meeting at the same location in person. This study is to investigate the feasibility
of a RCT investigating SCs in virtual reality (VR), and to calculate the number of clients needed for a confirmatory RCT.

Design We will perform a prospective, monocentric, parallel-group, feasibility RCT with subsequent intervention.

A total of 128 clients of 3-day group-based SC-VR seminars will be randomized to either the intervention group (IG;
n=64) or wait-list group (WLG; n=64), which receives SCs in VR after 4 months. Feasibility and acceptability of the (1)
research methodology and (2) intervention as well as the (3) estimation of effect sizes will be assessed using qualita-
tive and quantitative data. Based on the model of a general mental health, the proposed primary outcome includes
the SC-VR adherence, and the proposed secondary outcomes refer to psychological functioning (OQ-45.2), social sys-
tem functioning (EXIS), psychological distress (FEP-2), motivational incongruence (INK-SF), and goal attainment (GAS).
We plan to investigate the short-term efficacy at 2-week and 4-month follow-up within the RCT design (n=128),

and mid-term efficacy at 8- and 12-month follow-up for the intervention group (n=64).

Discussion The study is expected to be the first study on the feasibility of SC-VR. We will reflect on successfully
implemented study procedures, and we will provide recommendations for changes considering the design, ration-
ale, analyses, and interpretation of the study results where they became necessary. The discussion will conclude
with an evaluation whether a confirmatory RCT on SC-VR is worth the investment of future resources, includ-

ing the calculated number of clients needed based on the efficacy trends derived from this feasibility study.

Trial registration ClinicalTrials.gov: ID=N CT05557890; date of registration: September 23, 2022; https://clinicaltrials.
gov/ct2/show/NCT05557890.
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Background

Over the past 30 years, many forms of group-based psy-
chosocial interventions, rooted in psychotherapy but
defined as group counseling, have emerged [1]. One
popular but controversial method is the system constella-
tion (SC). SCs refer to an approach which integrates ideas
from organizational and family systems counseling with
elements from psychodrama. By externalizing significant
elements, SCs depict the inner image someone has of a
personally important social system in a visible and tan-
gible way. The aim is to get a more explicit picture of the
psychosocial conflict structure and thus be better able to
facilitate change. Though evidence-based research about
SCs appears marginal, the method itself is applied in
many psychiatric, psychological, and psychotherapeutic
institutions as well as in different contexts of organiza-
tional counseling. The first randomized controlled trial
(RCT), the “Heidelberg study on systemic constellations”
[2], indicates a short- to long-term efficacy of SCs [2-5].
What most formats of SCs have in common is that they
require a group setting including 10 people or more
which takes place in presence. The intervention usually
takes place within 1- to 3-day seminars [2]. This requires
a great logistical, time, and economic investment, which
makes it difficult to use SCs regularly in everyday coun-
seling. It also represents a barrier for those who strive
for a stronger anonymous setting. A new, expanded and
possibly lower-threshold approach for dealing with psy-
chosocial problems might be the virtual reality (VR). This
technology is already being used successfully in diverse
psychotherapy as well as counseling settings [6]. It how-
ever never has been used in the practice of SCs. The pur-
pose of this study is to investigate the feasibility of SCs as
an intervention in VR.

System constellation

There are at least three types of SCs: family and organi-
zational constellations assume systemic laws and a natu-
ral order of elements, and aim to release entanglements
and increase functioning. Exploratory constellations
instead focus on understanding systems and recogniz-
ing patterns, and do not aim at solutions or the restora-
tion of elements in an order assumed as natural [7, 8].
SCs, as they will be used in our study, represent spatial
arrangements of a social system, e.g., family or organi-
zation, in which individuals, who are not members of
the real system, serve as stand-ins for the clients’ rela-
tionship members [9]. Conceptually, the SC approach is
influenced by group and family therapy [10], especially
the concept of transgenerational “invisible loyalties”
between family members [11]. Technically, it integrates
elements from psychodrama [12] by using strangers as

Page 2 of 12

stand-ins and from family sculptures [13] by setting up
a spatial arrangement to symbolize a social system. One
central aim is to identify patterns of systemic dynamics
and to change problem-oriented perspectives into a more
resource-oriented as well as problem-appreciative under-
standing of the individual members’ ways of communi-
cating and interacting within the affected social system.
Consequently, the social system and its members experi-
ence a more related and autonomous relationship.

The procedure for each individual SC is as follows [2—
5]: First, the facilitator briefly interviews the client, who
takes part in the SC as an active client (AC), about the
issue at stake. A decision is made about which system will
be set up spatially, e.g., the current organizational team
the AC is part of. Next, the AC selects group members
to act as stand-ins for the team members including him-
or herself, as well as organizational entities (e.g., goals,
projects, aspects of the organizational culture). Then,
the AC places all stand-ins in a concretely defined space
which represents the so-called problem picture. Spatial
distances, angles, and body postures are meant to cor-
respond to the ACs’ inner image of the team system in
question. Once this initial constellation is set up, the AC
takes a seat to observe the process. Initially, the stand-
ins do not move, interact, or speak. When asked by the
facilitator, they voice perceptions and observations based
on their position in the constellation (e.g., “I don't feel
good,” or “This is a good place”) and remark on inter- as
well as intrapersonal aspects relating to the others (e.g.,
“The new project stands between me and the rest of the
team”). Based on these statements, and considering the-
oretical principles of SCs, the facilitator rearranges the
constellation until a so-called solution picture emerges. It
is defined by the AC’s perception of experiencing a social
system that has changed for the better. The goal of a SC is
to help the client gaining insights into, understand, and
finally change his or her inner image of a conflictive sys-
temic dynamic, for example, a dysfunctional relationship
with a team member, through the experience of proceed-
ing through several steps from an initial problem constel-
lation to a closing solution constellation [14, 15].

Virtual reality (VR)

VR is a form of human—computer interaction in which
the human being uses a virtual output device which is
placed on the head, the head mounted display, to become
an AC in a computer-generated 3-dimensional (3D) envi-
ronment. The experience of participation is intensified by
sensors that react to head and body movements. In addi-
tion, the use of manual control elements, the hand con-
trollers, opens further possibilities for interactions with
the virtual world, the objects in it, and other participants
[16]. The aim is to achieve the highest possible level of
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immersion, that is covering the senses with virtual sen-
sory impressions, and thus achieving the most intensive
subjective feeling of immersion [17]. The VR technology
is being used successfully in cognitive behavioral therapy,
especially for the treatment of phobias and anxiety dis-
orders [6]. The purpose of this study is to investigate the
feasibility of SCs in VR as a systemic intervention, e.g.,
for people with chronic sociopsychological conflicts.

System constellation in VR

Most formats of SCs have in common, that they require
a group setting in presence, usually with more than 10
people. Clients, facilitators, potential representatives
and observers must come together in one place, usu-
ally in the context of 1- to 3-day constellation seminars
[2-5]. This requires a large logistical, time and financial
effort, and thus makes it more difficult to use this form of
intervention in everyday practice. An easier access could
maybe provided via VR. In addition, VR opens up possi-
bilities that are difficult to realize in face-to-face settings,
e.g., reducing or enlarging objects, letting objects float,
choosing from different virtual locations, or observing
the system constellation from new angles like bird’s eye
view. This opens up new possibilities for the implemen-
tation and further development of SCs when transferred
in VR. The previously mentioned phenomenon of immer-
sion also suggests that VR could be superior to the online
setting in certain aspects [18]. Firstly, it is to be assumed
that the participants’ level of presence and engagement is
increased, making them feel more involved and improv-
ing the effectiveness of the setup. Secondly, immersive
VR could lead to a deeper emotional experience as par-
ticipants could identify more strongly with the presented
systems and dynamics, allowing hidden emotions and
conflicts to be brought to light and deepening the con-
stellation process. Furthermore, immersion may enable
participants to freely move and interact with elements in
the virtual environment, facilitating exploration of dif-
ferent perspectives, visualization, and understanding of
relationships between system components. Additionally,
regarding the immersive nature of VR, it can be assumed
that the clients’ attention and focus are increased, as they
might be less distracted and could concentrate on the
setup and dynamics [19]. In our study, the clients’ experi-
ences with VR will be documented through observations
during the system constellation seminars, the use of self-
report questionnaires [20-22], and through qualitative
interviews after the seminars.

Efficacy

Evidence-based research on SCs appear marginal.
This is despite the fact that SCs are well implemented
and often applied in psychiatric, psychological, and
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psychotherapeutic settings as well as in different contexts
of organizational counseling. The “Heidelberg study on
systemic constellations” [2], the first RCT in this field,
investigated (1) the short-term efficacy of SCs compared
to a wait-list group 2 weeks and 4 months after partici-
pation in a SC (Study 1, n=208), (2) the medium-term
efficacy for the intervention group after 8 and 12 months
(Study 2, n=104), and (3) the long-term efficacy after
5 years cumulated for the intervention and wait-list
group with subsequent intervention (Study 3, n=137).
Clients were mainly midlife women (M =47 years; SD=9;
84% female), married or living with a partner (66%),
highly educated (89%), employed (96%), and with previ-
ous experience in SCs (80%). Analyses of variance (ANO-
VAs) with repeated measures and analyses of simple
effects within and between groups were performed. In
Study 1, after 2 weeks, and with stable effects compared
to the wait-list group after 4 months, results showed sig-
nificant attainment on SC-related goals classified accord-
ing to the taxonomy of the Bern Inventory of Treatment
Goals (BIT-T) [23, 24] and significant improvement on
psychological functioning with a small to medium effect
size (d=0.45-0.51), including the Outcome Question-
naire (OQ-45.2) [25, 26], and the psychological distress
using the Questionnaire for the Evaluation of Treatment
Progress (FEP-2) [27]. It also showed significant improve-
ment on interpersonal functioning with a medium effect
size (d=0.52-0.55), including the incongruence ques-
tionnaire [28]. Significant improvements also emerged
on systemic functioning, again with a medium effect
size (d=0.53-0.61), including the Experience in Per-
sonal Social Systems Questionnaire (EXIS) [29]. In study
2, the psychological functioning and psychological dis-
tress stayed stable after 8 and 12 months with small
to a medium effect size (d=0.39-0.50), interpersonal
functioning with a small effect size (d=0.35-0.44), and
systemic functioning with a medium effect size (d=0.57—
0.61). In study 3, at 5-year follow-up, the psychological
functioning decreased to the level measured at baseline
(d=0.10-0.15), whereas the systemic functioning dem-
onstrated a stable effect (d=0.48) [2-5].

Aims and objectives

As this study is the first trial to investigate SCs in VR,
we start with a prospective, monocentric, parallel-group
RCT with subsequent intervention. The aim is to explore
the feasibility and acceptability of the SC-VR intervention
to carefully plan a fully powered RCT, to see whether it
can be implemented with success [30], to explore poten-
tial effects, and if so, to calculate the number of clients
needed to replicate effects indicated in this study [31].
For that purpose, we descriptively and exploratively
investigate the following research questions (RQ).
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Feasibility and acceptability of the research method-
ology

RQ1.1: Isit possible to recruit the planned number
of clients?

RQ1.2: How many clients must be recruited, will
participate according to the study protocol or
show study protocol violations, and what is the
retention rate?

RQ1.3: How well are the outcome variables accepted
by the clients?

Feasibility and acceptability of the SC-VR interven-
tion

RQ2.1: How well fits the VR environment the needs
of SCs?

RQ2.2: How comparable is the facilitation of SCs in
VR to SCs in presence, and do we have to con-
sider specific differences?

RQ2.3: What is the degree of the facilitator’s adher-
ence to SCs in VR, i.e., the percentage of treat-
ment components defined by the manual across
each facilitation and seminar that were imple-
mented as planned?

RQ2.4: How strong is the clients’ compliance with
VR?

RQ2.5: How do the clients and facilitators will rate
the ease and intensity of participating in both the
SC and the VR environment, including potential
cybersickness and the level of immersion, and the
clients’ expectancy of the SC-VR seminar?

RQ2.6: What are additional identified benefits and
barriers of VR for the use of SCs?

RQ2.7: Will there be any adverse event reported by
the clients throughout the study period?

Estimation of effect sizes

RQ3.1: How likely is a potential effect of SCs in VR
to relate to the SC versus the VR environment?
RQ3.2: What is the estimated within-subjects effect
size and 95% CI for changes in the secondary out-
come, i.e., psychological functioning, from base-

line to 4-month follow-up?

RQ3.3: What are the within-subjects effect sizes and
95% CI for changes for the secondary outcomes,
i.e., psychological distress, systemic functioning,
motivational incongruence, and goal attainment,
from baseline to 4-month follow-up?

RQ3.4: What proportion of clients experience
which clinically meaningful change, i.e., remission,
response, deterioration, and no change?
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Methods

Design

The study is designed as a prospective, monocentric, par-
allel-group, feasibility RCT with subsequent intervention.
A total of 128 clients of group-based SCs in VR-seminars
will be randomized to either the intervention group (IG,
n=64) or wait-list group (WLG, n=64). Each study
facilitator will conduct four SC-VR seminars in tandem-
partnership. The short-term intervention outcome will
be measured including three assessment points: baseline
and 2-week and 4-month follow-up, with the latter repre-
senting the primary endpoint. In addition, we will assess
mid-term effects at 8-month follow-up and long-term
effects at 12-month follow-up.

Ethical consideration

SC-VR seminars will be practiced in a decentralized man-
ner. Facilitators and clients will take part via VR headset
from self-selected places. The feasibility study design, the
measurement times, and instruments are aligned with
the “Heidelberg study on systemic constellations” [2—5].
This research is approved by the UW/H Ethics Commit-
tee (5-232/2021) and registered with clinical trials (www.
clinicaltrials.gov; ClinicalTrials.gov: ID=NCT05557890).
Written informed consent will be obtained from each
interested person. Staff will send the study information,
informed consent, and declaration about the usage of
recorded data to each interested person after the initial
telephone interview. The staff will be available for any
questions on the telephone or via videoconference during
workdays. All interested persons will be informed about
their rights to end their participation at any time with-
out negative consequences. The Data Monitoring Com-
mittee (DMC) is part of the Chair of Clinical Psychology
and Psychotherapy III, Witten/Herdecke University. It is
independent from any sponsors and competing interests.
Confidentiality will be maintained at all levels of the fea-
sibility study by staff members, facilitators, and research-
ers. All of them must declare bindingly that they will give
no information to third persons. Additionally, we will
work with identification codes for each interested person
and client. All data will be saved pseudonymized on the
UW/H server. This feasibility trial will be conducted in
accordance with the Declaration of Helsinki [32]. Data
management procedures can be found in the approval of
the UW/H Ethics Committee (S-232/2021). The results of
this feasibility study will be published only on the group
mean value in peer-reviewed journals and at academic
conferences. To enhance transparency and the quality of
reporting, findings will be presented in accordance with
the CONSORT 2010 extended statement for randomized
pilot and feasibility trials [33].
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Protocol amendments

Modifications to the study protocol may impact the con-
duct of the study. This encompasses alterations to the
study design, investigators, objectives, sample size, pro-
cedures, and data collection forms. Any such changes
will be formally submitted to the UW/H Ethics Commit-
tee following a comprehensive discussion and consensus
between the principal investigator, co-investigators, and
the research coordinator. Participants will be informed
of any changes that may affect their participation in the
study. It should be noted that changes that do not affect
the conduct of the study, such as minor protocol correc-
tions or administrative changes, will not be communi-
cated to participants.

Study procedures

In the screening phase, interested persons will receive
the study information and will be asked for the fulfill-
ment of inclusion and exclusion criteria. The final deci-
sion whether the clients fulfil the inclusion criteria will
be made in case conferences by the research team at the
UW/H. After inclusion, clients will be randomly assigned
either to the IG or WLG. Subsequently, they will be
informed in which group they will attend the SC. About
1 week before the SC-VR seminar, the client will get their
VR equipment via post. This includes an onboarding
manual for setting up the VR headset and using the hand
controller in an VR environment. About 2 days before the
SC-VR seminar, there will be an individualized onboard-
ing, partly via videoconference, in which the clients will
get access and explore the VR seminar environment. We
will assess study outcomes before the start (baseline) of
the SC-VR seminar, at 2-week, 4-, 8- and 12-month follow-
up. Baseline data will be scheduled no more than 5 days
before the first SC-VR seminar (Fig. 1) and (Table 1).

VR technology

The technological setup for the study consists of the
application RAUM in combination with the VR HDM
Meta Oculus Quest II. RAUM (https://www.raum.app/)
is a commercial VR collaboration platform with full spa-
tial interaction and tools designed to be used in three
dimensions. An unlimited screenspace and high-quality
graphics enable a fully immersive experience. RAUM
comes with a set of different virtual locations. However,
for the study, we use a minimalistic virtual room setting
called “campus” with lines on the floor framing the field
for the SCs. Each participant can design his own avatar
or choose from a set of pre-made avatars. The VR HMD
Oculus Quest II (https://www.meta.com/quest/produ
cts/quest-2/) is a commercially available VR HMD with
two hand-operated controllers which only needs a Wi-Fi
connection to access the RAUM app. For using RAUM
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properly, a 1.5 Mbps upload and a 5 Mbps download
speed per user are recommended. The HMD detects
head movement, and the controllers track hand move-
ments via 3D inertial sensor technology.

Sample size calculation

Although feasibility studies, e.g., to develop an inter-
vention, do not require a sample size calculation, it was
important for us to ground the number of participants
in our study on a statistical rationale that would allow
a statement to be made about the sample size needed
for a confirmatory trial. Cocks and Torgerson [31] used
a confidence interval (CI) approach to calculate pilot
sample sizes for continuous outcome measures. Sup-
posed 0.3 of a standard deviation between two groups
would be worthwhile, then such a study requires about
350 clients (assuming 80% power, two-sided alpha
of 5%) in the final analysis of the fully powered RCT.
Consequently, 32 clients (approximately 9% of the main
sample size) would be required to produce a one-sided
80% confidence limit. A pilot trial with that sample size
which finds an estimate larger than zero is supposed to
demonstrate feasibility of a confirmatory RCT consid-
ering the recruitment and retainment of clients and so
forth. According to this approach for two-arm feasibil-
ity RCTs, we will recruit a minimum of 32 clients. Since
we are in the good position of sufficient personal and
financial resources, we can include more clients in our
study, and if possible, we will recruit 128 individuals,
i.e., 64 clients in the IG and WLG, respectively (Fig. 1).

Recruitment

Clients

Recruitment of clients will start in autumn 2023 and end
when we have included 128 clients which is expected in
winter 2024. We will distribute study information on the
UW/H website, on information portals, on clinical trials,
via e-mail lists of the Witten Institute of Family Business
(WIFU), and social media. All clients will present them-
selves to the study team, and no client will be referred.

Facilitators

Recruitment of facilitators started in winter 2022 and
ended in summer 2023. The information was distributed
to the network of TVB and CHS. All facilitators pre-
sented themselves to the study team and gave consent
to take part in trainings to practice the VR technology
for SCs. All facilitators meet the quality standards of the
German Society for System Constellations (DGfS) and/
or the International Forum for System Constellations in
Organizations (infosyon), in addition to several years of
counseling experience.
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Interested clients will be screened
via telephone, e-mail or
videoconference, informed
consent

Randomized assignment to
IG or WLG

v

A\ 4

Exclusion if not meeting the
inclusion criteria

h 4

v

Allocation to IG (SC-VR 1-4)
(n = 64; 32 AC, 32 0OC)

Allocation to WLG (SC-VR 5-8)
(n = 64; 32 AC, 32 OC)

v

v

1G:
1t assessment
(baseline; n = 64)

WLG:
1%t assessment
(baseline; n = 64)

'

1G: 1%t intervention (SC-VR 1-4)
(n =64) = SC-VR

v

A 4

IG: 2" assessment
(2-week follow-up; n = 64)

WLG: 2" assessment
(2-week follow-up; n = 64)

y

'

1G: 3" assessment
(4-month follow-up; n = 64)

WLG: 3" assessment
(4-month follow-up; n = 64)

A 4

v

WLG: 1% intervention (SC-VR 5-8)
(n = 64) = SC-VR

'

WLG: 4th assessment
(2-week follow-up; n = 64)

'

IG: 4th assessment
(8-month follow-up; n = 64)

WLG: 5% assessment
(4-month follow-up; n = 64)

'

IG: 5t assessment
(12-month follow-up; n = 64)
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Fig. 1 Design, assessments and client flow. /G intervention group, SC-VR system constellation in virtual reality, WLG wait-list group, AC active clients,

OC observing clients
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Table 1 Assessment measures and application plan

Purpose Perspective Domain Measure Baseline SC-VR 2-week 4-month  8-month 12-month
seminar  follow follow follow-up  follow-up®

-up? -up

Prim. Outc. ~ Client SC-VR Adherence Manual X

Sec.Outc.  Client Psychological well-being 0Q-452 X X X X X

Sec.Outc.  Client Social system functioning EXIS X X X X X

Sec.Outc.  Client Intervention Outcome FEP-2 X X X X X

Sec.Outc.  Client Goal Attainment BIT-T X X X X X

Sec.Outc.  Client Motivational Incongruence  INK-SF X X X X X

Prim. Outc. Primary outcome, Sec. Outc. Secondary outcome, 0OQ-45.2 Outcome Questionnaire, EXIS Experience in Social Systems, FEP-2 Questionnaire for the
Evaluation of Treatment Progress, BIT-T Bern Inventory of Psychotherapy Goals, INK-SF Incongruence Questionnaire, short-form, SC-VR System constellation in virtual

reality

2 2-week follow-up will be assessed post SC-VR in the intervention group for both the intervention and wait-list group, and at 2-week follow-up post SC-VR in the wait-

list group only for the wait-list group

b 12-month follow-up will be assessed only for the intervention group

Inclusion and exclusion criteria

Clients

To contribute to the external validity by designing SC
seminars in our study similar to those carried out in nat-
uralistic settings, the inclusion criteria will be minimal.
Persons of either gender who are at least 18 years or older
can take part if they (a) present with a psychosocial con-
flict that they have not been able to resolve for some time:
these can be chronic conflicts in private social systems
(e.g., partnership, family, friendships) as well as in organi-
zational social systems (e.g., team, employee-supervisor)
or professional social systems (e.g., care networks). They
will be included if they (b) will participate in a 3-day
SC-VR seminar, (c) will make their own decision to par-
ticipate as active client (AC) or observing client (OC),
(d) will accept random allocation to the IG or WLG, (e)
will agree to randomized assignment to the study facili-
tators, and will abstain from taking part in any other SC
until completion of the study. To avoid harm, clients will
be excluded from the intervention if they show (a) acute
suicidal tendencies, (b) an acute psychotic episode, or (c)
an acute drug or alcohol intoxication. No previous expe-
rience with SC and/or psychotherapy, as well as VR, is
needed either as an inclusion nor exclusion criteria.

Facilitators

To ensure the quality of the interventions and the com-
petency to deal with study clients with chronic sociopsy-
chological conflicts, eligibility criteria for the facilitators
encompass (a) the certification as facilitator according
to the quality standards of the German Society for Sys-
tem Constellations (DGfS) or the International Forum for
Organizational Constellations (infosyon), (b) professional
experience in counseling or coaching of at least 5 years,

and (c) consent to take part at a minimum in a 4- to 5-
day training using VR technology and applying SC in VR.

Randomization

Following inclusion, clients will be randomized using
restricted randomization to obtain a balanced sample
size between groups for each seminar. Therefore, we will
use a randomization plan generator (www.randomizat
ion.com). The random allocation rule will be imple-
mented according to the restricted shuffled approach, a
kind of block randomization which we will perform in a
1:1 ratio [34]: every 2 people will be statistically paired
and randomly assigned to either the I1G (n=64) or WLG
(n=64), after stratification by role, i.e., voluntary choice
to participate either as an AC or OC prior to randomi-
zation. The randomization procedure will be performed
by an independent researcher who is not involved in the
study.

Blinding

Clients

They will not be informed about the design of this RCT,
whether they will be assigned to the IG or WLG, and the
specific study research questions. They will be informed
about their randomized assignment to any of the SC-VR
seminars. The cover story includes that the dates of the
SC-VR seminars are as they were provided by the facilita-
tors. It is not made public that the earlier group of SC-VR
seminars refers to the IG and the later group of SC-VR
seminars to the WLG. This procedure is closely related
to the way in which participants come to SC seminars in
natural settings. After study completion, all clients will be
unblinded, and the design of the study will be published.
All assessments at all points in time will be conducted
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online and pseudonymized, and no blinding of assessors
will be needed.

Facilitators

The facilitators are informed about the study design as
the original RCT [2-5] is well-known amongst them.
Consequently, blinding was not possible without jeop-
ardizing the facilitators’ trust in the study team.

Facilitator’s training and supervision

All facilitators will participate in a 4- to 5-day training
using VR technology and applying it to SC. The SC in VR
technology trainings will take place in autum 2023 and
will be conducted by a professional VR training institute:
RAUM virtual collaboration and CONENT Conscious
Entrepreneurship.

Measures

As the purpose of this study is to explore the feasibility
of a fully powered RCT, we will use different measures,
including both qualitative information and quantitative
data.

Feasibility and acceptability measures

Research methodology

+ RQI.1 and RQ1.2: The feasibility of protocol imple-
mentation will include the ability to meet the total
recruitment goal (n=128), in the IG (n=64) and
WLG (n=64) in particular. It takes the estimation
of the total sample to be recruited into account, the
total drop-out rate, and differential drop-out rate
within the study arms at all measurement times. Data
will be collected through the observation of the client
flow: counting the number of interested persons who
will (1) contact the recruiting office, (2) drop out by
not giving consent, (3) drop out before the beginning
of the SC-VR seminars, (4) start SC-VR seminar, (5)
drop out during the SC-VR seminars, (6) end SC-VR
seminar, (7) participate in the 2-week follow-up, (8)
participate in the 4-month follow-up, (9) participate
in the 8-month follow-up, and (10) participate in the
12-month follow-up. All clients must be abstained
from taking part in any another SC until completion
of the study. Success will be defined as the achieve-
ment of 100% of the planned sample and retaining
85% of the clients in the SC-VR intervention.

+ RQ1.3: Outcome measure appropriateness will be
assessed through the observation of missing data and
the delay in answering the outcome measures. Suc-
cess will be defined by missing data below 20% of the
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total data set and the answering of outcome meas-
ures within 3 days around the measurement date.

SC-VR intervention

+ RQ2.1 and RQ2.2: The feasibility and acceptability of
the SC-VR intervention will be questioned in semi-
structured experience-based interviews [35] consid-
ering the appropriateness of the VR environment to
the needs of SCs, differences in comparison to SCs
in presence, and whether there have to be considered
specific adaptations to the VR environment.

+ RQ2.3: Facilitator adherence will be evaluated by two
independent raters for each SC-VR seminar using the
SC adherence scale from the “Heidelberg study on
systemic constellations” [2-5].

+ RQ2.4: Clients’ compliance will be assessed by the
percentage of seminars attempted and completed.

+ RQ2.5: The ease and intensity of participating in both
the SC and in the VR environment, and the enjoy-
ment of the SC-VR seminar, will be assessed based
on the potential cybersickness using a validated
7-item scale [36], and the level of immersion [37] in
the VR experience using a validated 15-item meas-
ure. In addition, we will measure clients’ expectancy
using a validated 5-item scale [38].

+ RQ2.6: Additional identified benefits and barriers
of VR for the use of SCs will be questioned in semi-
structured experience-based interviews [35].

+ RQ2.7: Finally, as part of good clinical practice,
adverse events will be monitored throughout the
study and considered in relation to intervention
safety and potential adverse outcomes. For any
adverse event during or after the intervention, psy-
chological psychotherapists at the Center for Men-
tal Health and Psychotherapy (ZPP) of UW/H, co-
directed by Prof. Dr. Christina Hunger-Schoppe, will
be available.

Estimation of effect sizes

« RQ3.1: The potential effect of SCs in VR to relate
to the SCs versus the VR environment will be ques-
tioned in semi-structured experience-based inter-
views [35].

« RQ3.2: The estimation of effect sizes and 95% CI for
change will concentrate on the proposed second-
ary outcome, i.e., psychological functioning (OQ-
45.2), from baseline to 4-month follow-up.

+ RQ3.3: In addition, effect sizes and 95% CI for change
in the proposed secondary outcomes, i.e., systemic
functioning (EXIS), psychological distress (FEP-2),
motivational incongruence (INK-SF), and goal attain-
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ment (GAS), will be calculated from baseline to
4-month follow-up.

+ RQ3.4: The proportion of clients experiencing clini-
cally meaningful change, i.e., remission, response,
deterioration, and no change, will be explored for the
proposed secondary outcome (OQ-45.2)

Proposed primary outcome measure

For research methodology feasibility measures, we will
calculate screening, recruitment, randomization, and
drop-out rates (RQ1.1, RQ1.2) as well as missing data
in answering the outcome measures (RQ1.3). For inter-
vention feasibility measures, we will use qualitative con-
tent analysis (QCA) [39] and/or Consensual Qualitative
Research (CQR) [40, 41] to inform about the appropriate-
ness of the VR environment to the needs of SCs, and ben-
efits as well as barriers of VR for the use of SCs (RQ2.1,
RQ2.2, RQ2.6). The facilitator’s manual adherence will
be calculated using Cohen’s kappa as a robust measure
of interrater reliability, in addition to the percentage (%)
of the agreement between the two raters. Overall treat-
ment integrity for each SC-VR will be calculated as the
percentage (%) of treatment components defined by
the manual across sessions that will be implemented
as planned [42] (RQ2.3). Clients’ compliance will be
assessed by the percentage (%) of seminars attempted and
completed (RQ2.4). The clients’” expectancy of the SC-VR
seminar, as well as potential cybersickness and the level
of immersion in the VR experience, will be assessed by
mean scores (M), standard deviations (SD), and 95% CI of
the data gathered by using a validated 5-item [38], 7-item
[36], and 15-item [37] measure (RQ2.5). Adverse events
will be monitored and reported descriptively (RQ2.7).

Proposed secondary outcome measures

The Outcome Questionnaire (0Q-45.2) [25, 26] will be
used to assess psychological functioning. The OQ-45.2
is a self reporting instrument that measures psycho-
therapeutic change over the previous week. Its total
score (OQ-TOT) indicates symptom distress, qual-
ity of interpersonal relations, and social role perfor-
mance. The OQ-45.2 features test-retest reliability of
0.84, excellent internal consistency at 0.93, sensitivity
to change, and concurrent validity with a variety of self-
report scales [25, 43, 44].

The Questionnaire for the Evaluation of Treatment
Progress (FEP-2) [27] will be used for measuring psycho-
logical distress. The FEP-2 measures how persons feel
over the previous week. Its total score (FEP-TOT) indi-
cates well-being, symptom distress, interpersonal rela-
tionships, and congruence. The FEP-2 shows test—retest
reliability of 0.77 (1 week) and internal consistency of
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0.94. Concurrent validity and sensitivity to change were
demonstrated.

The Incongruence Questionnaire (INK-SF) [28] will be
used to measure motivational incongruence. Its total
score (INK-SF-TOT) indicates approach goals (the maxi-
mization of desirable outcomes) and avoidance goals
(the minimization of unwanted outcomes). One-week
test—retest reliability was 0.81, and internal consistencies
ranged from 0.75 to 0.91. Criterion validity was assessed
using established instruments for psychopathological
symptoms and quality of life.

The Experience in Social Systems Questionnaire (EXIS)
[29] measures basic dimensions of what SCs aim to
change in how clients experience themselves within
their most important social and organizational systems
(I-within-my-systems). The total score measures the cli-
ents’ experience in their personal systems (EXIS.pers) or
organizational social systems (EXIS.org) containing the
subdimensions of experiencing belonging, autonomy,
accord, and confidence. The EXIS shows an internal con-
sistency of 0.90. Concurrent validity and sensitivity to
change were demonstrated.

A 4-point Likert scale (1=not attained; 2=partially
attained, 3=attained, 4=fully attained) will be used to
assess goal attainment (GA). At baseline, all study cli-
ents will be asked to identify their goal for the SC-VR
in free text. Subsequently, clients’ goals will be classi-
fied according to the taxonomy of the Bern Inventory of
Treatment Goals (BIT-T) [23] by the research team. The
BIT-T encompasses five categories: coping with specific
problems and symptoms (P), interpersonal goals (I), well-
being and functioning (W), existential issues (E), and
personal growth (G). In (re-)coding an extended sam-
ple of client treatment goals, the BIT-T proved to have a
good interrater reliability, identified differences between
diagnostic groups, and showed meaningful relations to
standardized intake measures [24].

Clients will complete a brief demographic measure,
including age, sex, education level, and whether they are
part of a business family or a family business.

Adverse events

Harm will be assessed by means of passive surveillance
[45]. Clients will be instructed to contact the facilita-
tors or any study team member whenever they will
experience adverse events, defined as any unfavorable
change in physical and/or mental condition at any time
between allocation, end of the intervention, and end of
study period. If necessary, clients will receive psychoso-
cial support, including psychotherapy, in the cooperating
psychotherapy outpatient Center for Mental Health and
Psychotherapy (ZPP) of UW/H.
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Analysis

There will be no interim analyses. The only stopping
guideline refers to the stop of recruitment 4 weeks before
the start of the intervention due to organizational needs.
Even if the number of participants is not reached at this
time point, there will be no further recruitment at a later
date. For research methodology feasibility measures, we
will calculate screening, recruitment, randomization, and
drop-out rates (RQ1.1, RQ1.2) as well as missing data in
answering the outcome measures (RQ1.3) at baseline,
2-week, and 4-, 8-, and 12-month follow-up.

For intervention feasibility measures, we will use
QCA and/or CQR to inform about the appropriateness
of the VR environment to the needs of SCs and ben-
efits as well as barriers of VR for the use of SCs (RQ2.1,
RQ2.2, RQ2.6). The facilitator’s manual adherence will
be calculated using Cohen’s kappa as a robust measure
of interrater reliability, in addition to the percentage (%)
of the agreement between the two raters. Overall treat-
ment integrity for each SC-VR will be calculated as the
percentage (%) of treatment components defined by
the manual across sessions that will be implemented
as planned [42] (RQ2.3). Clients’ compliance will be
assessed by the percentage (%) of seminars attempted
and completed (RQ2.4). The clients’ expectancy of the
SC-VR seminar, as well as potential cybersickness and the
level of immersion in the VR experience, will be assessed
by mean scores (M), standard deviations (SD), and 95%
CI of the data gathered (RQ2.5). Adverse events will be
monitored and reported descriptively (RQ2.7).

For estimation of effect sizes, we will use QCA and/or
CQR to analyze information about the association of
these effects to either the SCs or the VR environment, or
both (RQ3.1). Because clients within groups (i.e., SC-VR
seminar) may be more similar to each other than clients
in different SC-VR seminars, a two-level linear regression
analysis will be performed to account for potential clus-
tering effects at higher levels (ie., clients nested within
SC-VR seminars). The intraclass correlation (ICC) coeffi-
cient from the random intercept model with clients (level
1) and SC-VR seminar (level 2) will be calculated for the
proposed secondary outcome (0OQ-45.2) [46]. An ICC
greater than zero will indicate a clustering effect, and any
statistical analysis must be adjusted for this effect. All
proposed outcomes will be analyzed as intention-to-treat
using mean scores (M), standard deviations (SD), and
95% CI. Missing values of less than 20% will be replaced
with the conditional mean value of the four subgroups
(ACs in IG, and WLG; OCs in IG, and WLG). This will be
compared to per-protocol analyses. We then will use
mixed-design ANOVAs (group: IG, WLG; client status:
AC, OC; time: baseline, 2-week and 4-month follow-up),
adjusting for baseline scores considering demography as
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well as outcome data. Because treatment outcome will be
measured at three assessment points, within-group
effects will be further analyzed by comparisons between
baseline and 2-week follow-up (contrast A), and by com-
parisons between 2-week and 4-month follow-ups (con-
trast B). Effect sizes will be presented as partial
eta-squared values (n?) and Cohen’s d, calculated as the
difference between the means divided by the pooled
standard deviation (d = %). Classification of effect
sizes will be as follows: q2 202,010, small effect; q2 >0.060,
medium effect; q220.140, large effect; Cohen’s d>0.20,
small effect; d>0.50, medium effect; and d>0.80, large
effect [47] (RQ3.2, RQ3.3). The exploration of reliably sig-
nificant change, i.e., the proportion of remission,
response, deterioration, and no change, will be limited to
the proposed secondary outcome (OQ-45.2) based on
the reliable change index (RCI) [48]. We will use previ-
ously established internal consistency reliabilities to cal-
culate the RCI [49] and Jacobson and Truax’s [48] cutoff
C for the categorization of the clients’ (no) change [26—
28] (RQ3.4).

For qualitative data analyses, we collect qualitative
information for in-depth analysis of the appropriateness
of the VR environment to the needs of SCs, benefits as
well as barriers of VR for the use of SCs (RQ2.1, RQ2.2,
RQ2.6), and to analyze information about the association
of SC-VR effects to either the SCs or the VR environment
(RQ3.1). We will perform semi-structured interviews
with the participants. The qualitative data will be inter-
preted based on QCA [37] and/or CQR [43].

Discussion

To the best of our knowledge, this will be the first study
to explore the feasibility of SCs in VR in a prospective,
monocentric, parallel-group, feasibility RCT with subse-
quent intervention. The challenge is to apply SC in VR
as this technology has not yet reached the mainstream,
so facilitators and clients must be familiarized with this
innovative environment.

Innovative aspects

What most formats of SCs have in common is that they
require a group setting in the presence with 10 or more
clients. Therefore, the intervention usually takes place
within 1- to 3-day SC seminars. This requires greater
logistical, time, and economic investments, which makes
it difficult to use SCs regularly in everyday counseling.
The in-person setting also increases the barrier for peo-
ple who want to work on their personal issue, i.e., chronic
psychosocial conflicts, as anonymously as possible. A
new, expanded and possibly lower-threshold approach
might be the participation in a SC in VR.
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Biases and limitations

This trial is a feasibility study, and all statistical analyses
will be descriptive and explorative, with the aim to obtain
data that can then be used for planning a subsequent con-
firmatory RCT. Consequently, the main RCT is necessary
before any confirmatory statement about the efficacy of
SCs in VR can reliably be made. We will use a WLG design
instead of an active control group treatment [50]. We will
select only four study facilitators: their long-term experi-
ence and expertise in conducting SCs also limits generaliz-
ability. Their allegiance to the treatment, a factor known to
contribute to the outcome regardless of the specific inter-
vention [51], may be high. Therefore, our results have to be
discussed in terms of facilitator allegiance. Although inves-
tigators will not proponents of the SC approach, four of
the six authors are systemic therapists or counselors; thus,
their presence as researchers in the SCs can also influence
the group process and the proposed outcomes.

Perspectives of a confirmatory trial

We strive for a subsequent confirmatory multicentric RCT
comparing SC-VR seminars either in an RCT design with
subsequent intervention or using an active control group.
We believe that the proposed outcome measures we will
use in this feasibility RCT can also be used in other RCTs, as
they have already been proven in previous investigations on
SCs [2-5]. In addition to the very experienced SC facilita-
tors in our study, we hope to integrate facilitators from vari-
ous levels in future studies. It however is important to point
out that while the facilitators in our study are experienced
in SC, they are not experienced in VR. Therefore, it would
be equally worthwhile to include the same facilitators in
the subsequent RCT as they will significantly expand their
experience in conducting SCs in VR in this feasibility RCT.
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