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Abstract 

Background  Exercise is recommended to protect physical health among people with severe mental illness 
and holds the potential to facilitate long-term recovery. An inclusive exercise community provides an opportunity 
for life skill training and social connectedness and may reduce the experience of loneliness and internalized stigma-
tization which together may improve personal recovery. Using a pragmatic randomized design, we aim to examine 
the effectiveness of a gym-based exercise intervention tailored to young adults in antipsychotic treatment (i.e., Vega 
Exercise Community) compared to usual care. It is hypothesized that the Vega Exercise Community will be superior 
to usual care for personal recovery at four months.

Methods  The trial will be conducted at four sites in Denmark from which 400 participants, aged 18 to 35 years, who 
are in current treatment with antipsychotic medications for the management of schizophrenia spectrum or affec-
tive disorders, will be recruited. Participants will be randomized (2:1) to Vega Exercise Community or usual care. Vega 
Exercise Community includes three weekly group-based exercise sessions hosted in commercial functional training 
centers delivered by certified Vega instructors. After four months, participants in Vega Exercise Community will be 
randomized (1:1) to minimal versus extended support with regards to sustained physical activity. Data will be col-
lected at baseline, four, six and 12 months. The primary outcome is personal recovery assessed by Questionnaire 
about the Process of Recovery at four months. Behavioral symptoms, health-related quality of life, metabolic health, 
and program costs will be evaluated to further determine the effectiveness and cost-effectiveness of the Vega Exer-
cise Community. Finally, the quality of life and physical and mental health of the participants’ primary relative will be 
evaluated.
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Discussion The results of this trial may have important implications for health, sustained physical activity, and recov-
ery for individuals in treatment with antipsychotics. Given the pragmatic design, positive results may readily be imple-
mented by mental health care professionals to promote exercise as an integrated part of treatment of severe mental 
illness.

Trial registration Clinical Trials.gov (NCT05461885, initial registration June 29th, 2022). WHO Universal Trial Number 
(UTN): U1111-1271–9928.

Keywords Physical activity, Severe mental illness, Recovery, High-intensity Functional Training, Antipsychotics, 
Community, Loneliness, Stigmatization

Background
Psychotic disorders are severe and enduring mental 
health conditions, which are often identified when people 
are in their young adulthood thus resulting in disruption 
to education, employment, and life prospects [1].  Spe-
cialized interventions that take place soon after the onset 
of the first episode of psychosis, and offered as an adjunct 
to treatment with antipsychotics, are associated with 
reduced symptoms and improved overall functioning [2–
4]. Using exercise as part of early specialized interven-
tions to treat negative and cognitive symptoms among 
young adults receiving antipsychotic medication holds 
the potential to facilitate long-term clinical recovery, as 
early improvements in these areas reduce the likelihood 
of enduring chronic symptoms and functional disabil-
ity [1]. In addition to having beneficial effects on psy-
chotic symptoms (i.e., clinical recovery) [5], negative and 
depressive symptoms, global functioning, and quality of 
life [6–9], exercise also improve multiple cardiometabolic 
outcomes [10, 11]. This is especially important bearing in 
mind the greatly increased risk for weight-gain and dia-
betes [12, 13] associated with antipsychotic treatment.

When building sustainable and engaging exercise rou-
tines, it is recommended to provide a combination of 
aerobic and strength training and a range of exercise 
options accommodating peoples’ preferences and goals 
[11]. Specifically, previous research indicate that gym-
based activities were substantially more popular among 
people with psychosis than other sporting activities 
[14]. As such, group-based exercise hosted in commer-
cial functional training centers (i.e., CrossFit™ centers), 
which incorporates functional movements that increase 
strength and cardiorespiratory fitness, can be a possible 
novel clinical treatment strategy for people with psycho-
sis [11, 15]. Further, an exercise community offers social 
inclusion and support in addition to training in social 
skills and thus has the potential to reduce loneliness and 
internalized stigmatization [16] which is of importance 
to peoples’ personal recovery [17, 18]. Recovery is now 
among the most influential paradigms shaping mental 
health policy and practice [19, 20]. It poses an alterna-
tive to the biological view of mental illness which focus 

on alleviating symptoms. In contrast, the notion of “per-
sonal recovery” entails living a meaningful, satisfying, 
empowered, and hopeful life even if the symptoms of the 
mental illness persists [17]. Personal recovery is related 
to clinical recovery and thus recommended as a clinical 
endpoint for research interventions [21].

Our pilot trial of supervised, group-based exercise 
delivered in a commercial fitness center for people with 
first episode psychosis [22, 23] and other trials [24–29] 
suggest that exercise is feasible and meaningful to peo-
ple and associated with positive changes in personal [22, 
23] and clinical recovery [24, 25], and increased levels of 
physical activity [27], weight loss [26], and reduced car-
diovascular risk [28]. However, because of strict inclusion 
criteria, the external validity of existing studies, including 
transferability of interventions into real-world settings, is 
limited, and meta-review authors conclude that effective-
ness studies are urgently needed [6, 11].

While the central actor in personal recovery always 
is the person with mental illness, the notion of ‘‘fam-
ily recovery’’ has recently gained currency among both 
researchers and mental health practitioners [30, 31]. 
Indeed family members, friends and other persons close 
to the patient play decisive roles in the recovery process 
and in the long-term delivery of effective treatment [32]. 
Specifically, relatives often take significant responsibility 
in managing the patient’s treatment appointments and 
medication [33]. However, caregiving of patients with 
severe mental illness imposes a substantial burden on 
the relatives [34, 35]. This burden include economic dif-
ficulties, negative effects on physical and mental health, 
impaired personal, social, and vocational capacity, fam-
ily conflicts, separation, decreased quality of life, emo-
tional distress, loss of self-esteem, and increased alcohol 
use [35]. Given the emphasis on family involvement in 
the recovery process of mental illness, it is important to 
understand what impact an exercise community designed 
to improve personal recovery for the patient may have on 
the relatives’ physical and mental health.

This paper presents the protocol of the Vega trial 
based in Denmark. The aim is to examine the effec-
tiveness of an exercise intervention tailored to young 
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adults in antipsychotic treatment delivered in a func-
tional exercise environment (Vega Exercise Commu-
nity) offered in addition to usual care and compared to 
usual care alone. We hypothesize that the Vega Exercise 
Community will be superior to usual care for personal 
recovery at four months.

Methods
Study design
The Vega trial will be a multi-center, pragmatic, rand-
omized (2:1) trial comparing a four-month, supervised, 
gym-based group exercise program to usual care on 
changes in personal recovery. The pragmatic nature of 
the trial entails that it is designed to evaluate the effec-
tiveness of intervention in real-life routine practice 
conditions [36, 37]. In order to explore different ways to 
support sustainment (i.e., post-intervention adoption 
of physical activity), and to guide strategies to facilitate 
adherence, we will do “a study within a trial” (SWAT) 
[38]. Hence participants randomized to the interven-
tion at baseline, will be randomized (allocation ratio 
1:1) after four months to minimal vs. extended support 
with regards to sustainment of physical activity. The 
protocol is reported according to the SPIRIT checklist 
(Supplementary file 1 and 2) [39].

Participants allocated to the usual care group will 
be offered free-of-charge access to the Vega Exercise 
Community for the remaining duration of the study 
after completing the 12 months end of study visit. This 
is to minimize attrition and ensure that all enrolled 
participants are offered access to the exercise com-
munity. Similarly, participants allocated to the inter-
vention group will be offered free-of-charge access to 
the Vega Exercise Community for the duration of the 
study. Finally, the long-term use of mental health care 
resources will be collected from medical records at 
24  months and 60  months. The trial will recruit par-
ticipants from the North Denmark Region, the Central 
Denmark Region and Capital Region of Denmark dur-
ing an anticipated 24  months. The trial design is out-
lined in Fig. 1.

Study aims
The primary aim is to examine the effectiveness of the 
Vega Exercise Community versus usual care for:

i) Improving personal recovery  measured by the 
Questionnaire about the Process of Recovery at four 
months.

The secondary aims are examination of the effective-
ness of Vega Exercise Community on:

ii) Mental health at four months (main secondary out-
come measured by Short-Form-12  Mental  Compo-
nent Summary).

iii) Other health outcomes (health-related quality of life, 
behavioral symptoms, metabolic health) at four, six 
and twelve months.

Tertiary aims include investigation of:

iv) effect of prolongation of subsidized gym membership 
in addition to motivational text messages and indi-
vidual meeting with instructor to set behavior goals 
(extended support) compared to  subsidized gym 
membership alone (minimal support), and to treat-
ment as usual in relation to post-intervention adop-
tion of physical activity at six and twelve months;

v) the impact of the Vega Exercise Community on the 
quality of life and physical and mental health of the 
participants’ primary relative at four, six and twelve 
months;

vi) the cost-effectiveness of the Vega Exercise Commu-
nity expressed as the incremental cost-effectiveness 
ratio of the cost (education of instructors, delivery of 
the exercise sessions) and quality adjusted life years 
(QALY) from the EuroQol-5 Domain questionnaire 
(EQ-5D-5L) at four months; and

vii) participants’ long-term use of mental health care 
services at two and five years.

Participant eligibility
People aged 18–35 years who are currently treated with 
antipsychotic medication on a daily basis for at least the 
past one month (any dose and antipsychotic medica-
ment) for the management of a schizophrenia spectrum 
disorder (F20-F29) or an affective disorder (F30-F39), 
who read and speak Danish and are able to give informed 
consent will be eligible. Those who are advised against 
participating in exercise activities by their treating phy-
sician doctor (i.e., current injuries or instable somatic 
comorbidity) will be excluded. Women who are or 
become pregnant during the study period may partici-
pate but will not be assessed for body composition using 
bioimpedance due to manufacturer’s contraindications. 
The Vega Exercise Community is intended as an adjunc-
tive therapy to usual care. Ongoing pharmacological, life-
style or other treatments during the intervention period 
is therefore not an exclusion criterion.

Recruitment
The primary recruitment strategy will be through the 
outpatient mental health services, OPUS (an intensive 
early-intervention program for people with first-episode 
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psychosis) and flexible assertive community treatment 
(F-ACT) teams, in three regions in Denmark, namely 
the Capital Region, North Denmark Region, and Central 

Denmark Region. The first information about the study 
will be given by health care professionals during outpa-
tient treatment visits at the mental health centers. People 

Fig. 1 Flow chart
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who are interested will be given written information for 
them to read at home. These people will then be con-
tacted by telephone by the study team, who will explain 
the study in detail and confirm the person’s eligibility 
and send them detailed written information. The per-
son will be advised to identify their primary relative and 
bring them to the baseline visit if they wish to. Strategies 
to ensure adequate recruitment include a recruitment 
barometer with monthly updates to each site, newslet-
ters, and acknowledgements (i.e., chocolate) to health 
care professionals when sub-goals are reached (i.e., n = 30 
for a site).

Recruitment also occurs through community-based 
advertising such as posters and flyers displayed around 
mental health community hubs, media releases, newspa-
per articles, radio interviews, community talks, internet 
(www. proje ktvega. dk), and social media (@projekt_vega). 
Interested individuals undergo eligibility screening con-
ducted over the phone with the study team. Eligible indi-
viduals are invited to enroll in the study.

Data collection
Baseline and four, six and 12-months assessments will 
take place in private rooms during an in-person visit at 
the treatment centers. Baseline measurements will be 
completed following written informed consent obtained 
by research assistants (RAs). RAs will administer ques-
tionnaires and measurements. If needed, RAs will assist 
participants in completion of questionnaires either by 
reading aloud the questions or by clarifying questions 
while the participant completes the questionnaire. All 
data will be collected through electronic data capture 
(REDCap®). During the visit, RAs will collect data on 
antipsychotic medications, and latest analyzed blood 
sample results from the medical records.

To promote data quality, two to three measurements 
of most metabolic outcomes are taken and the average 
recorded. A bioimpedance device is used to assess body 
composition (i.e., fat-free mass, fat mass, and skeletal 
muscle mass) based on the rate at which an electrical 
current travels through the body [40]. Cardiorespiratory 
fitness is measured with the revised Ekblom-Bak sub-
maximal cycle ergometer test [41, 42]. RAs who will 
conduct the data collection will be thoroughly trained 
by the core research team (VS, MFA) and will be blinded 
to participants’ group allocation. Therefore, participants 
will be reminded prior to each follow-up assessment not 
to reveal the group they have been assigned to retain 
blinded status of the RAs. To promote retention, partici-
pants will receive a gift card of DKK100 (€13.50) per visit. 
All outcome data will be collected for participants who 
deviate from intervention protocol (i.e., those who do not 
meet the per protocol criteria for exercise attendance) 

while no outcome data will be collected for participants 
who discontinue the trial.

Finally, at 24  months and 60  months, use of inpatient 
and outpatient hospital mental health care services 
including contacts with mental health emergency depart-
ments will be obtained from the medical records to eval-
uate the long-term benefit of the program (i.e., reduced 
use of mental health care services).

Outcome measures
A summary of outcome measures is displayed in Table 1. 
Schedule of enrolment, intervention, and assessments is 
displayed in Table  2. Personal recovery assessed by the 
15-item Questionnaire about the Process of Recovery 
(QPR) [43] will be the primary outcome of the study. 
QPR was developed to measure recovery among peo-
ple with psychosis and has been suggested to be a psy-
chometrically sound instrument for measuring personal 
recovery among people with severe mental illness [43]. It 
assesses the level of agreement with various statements 
that the respondent has experienced in the past 7 days on 
a 5-point Likert scale ranging from 0 (strongly disagree) 
to 4 (strongly agree). Scores range from 0 to 60.

The main secondary outcome is the Short-
Form-12 Mental Component Summary, while other sec-
ondary outcome measures were chosen as they assess 
various relevant aspects of physical health and well-
being including symptoms, sleep, depression, fitness, and 
health-related quality of life.

Safety
Procedural safety measures will be in place for partici-
pants exhibiting deterioration in mental health, such as 
signs of suicidality, an adverse event related to the exer-
cise intervention, or elevation in positive and negative 
symptoms. As this is a non-drug trial, using interventions 
that are within recommended exercise guidelines, the 
risk of severe adverse events (SAEs) related to the exer-
cise intervention is low. An adverse event (AE) can be any 
adverse or unintended reaction, every symptom no mat-
ter whether causality with the intervention is likely. The 
exercise intensity and complexity will be adjusted to indi-
vidual needs to minimize the risk of AEs. Data on SAEs 
and AEs will be collected by the instructors.

In addition to collection of AE and SAE in relation 
to the delivery of the intervention, the research team 
will collect information from the medical record sys-
tem when a participant, regardless of group, is admit-
ted or has contact with the emergency room due to 
a mental health issue. Finally, participants complete 
a questionnaire on SAEs and AEs and the Modi-
fied Colorado  Symptom  Index (MCSI) at every study 
visit, which is overseen by the study coordinator and 

http://www.projektvega.dk
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medical personnel. MCSI consists of 14 items to meas-
ure positive and negative symptoms [53]. Reports on 
the MCSI of thoughts about self-harm, suicidal behav-
ior or harm to others will initiate safety protocol 
procedures.

Vega exercise community
The Vega Exercise Community program has been 
developed by exercise physiologists, physical therapists, 

and a consultant (NN) with expertise in developing 
functional exercise programs with the goal to sup-
port recovery for mental health [54, 55]. Vega Exercise 
Community will be hosted at commercial functional 
gyms and consists of one hour of supervised group 
exercise sessions offered three times per week for four 
months and will be offered in addition to usual care. 
In addition, participants will be offered free-of-charge 
membership to the gym from baseline to six months 

Table 1 Summary of assessments

Endpoint Domain Measure Instrument / Method Data supplied by

Primary Recovery Personal recovery 15-item Questionnaire 
about the Process of Recovery 
(QPR) [44]

Participant (rating self ) and par-
ticipant’s primary relative (rating 
participant)

Main Secondary Mental health Mental Component Summary 
(MCS)

12-item Short-Form-12 (SF-12) 
Health Survey [45]

Participant (rating self ) and 
participant’s primary relative 
(rating self ) 

Secondary Health-related quality of life Physical Component Summary 
(PCS)

12-item Short-Form-12 (SF-12) 
Health Survey [45]

Participant (rating self ) and 
participant’s primary relative 
(rating self )Physical role, bodily pain, 

general health, vitality, social 
functioning, emotional role

Behavioral symptoms Affective symptoms 4-item Patient-Reported Out-
comes Measurement Information 
System (PROMIS) Emotional 
distress (depression) [46]

Participant (rating self ) and 
participant’s primary relative 
(rating self )

Physical activity 7-item International Physical 
Activity Questionnaire short form 
(IPAQ-SF) [47]

Sleep 5-item Pittsburgh Sleep Quality 
Index (PSQI) [48]

Internalized Stigma of Mental 
Illness

9-item Internalized Stigma 
of Mental Illness Inventory (ISMI-
9) [49]

Participant (rating self )

Substance abuse 3-item Self-developed question-
naire

Positive and negative symp-
toms

14-item Modified Colo-
rado Symptom Index (MCSI) [50]

Loneliness Single-item measure

Metabolic health Abdominal and hip circumfer-
ence,
weight, height, BMI

Anthropometry Blinded assessor (rating partici-
pant)

Total and visceral fat mass 
and muscle mass

Non-invasive bioimpedance anal-
ysis

Cardiorespiratory fitness Ekblom-Bak submaximal cycle 
ergometer test

Blood pressure and resting 
heart rate

Digital blood pressure monitor

Glycosylated haemoglobin 
(HbA1c)

Blood samples and biochemical 
analysis 

Routine blood samples

Blood lipids (total cholesterol, 
high density lipoproteins, 
triglycerides)

Tertiary Cost-effectiveness Health care usage Inpatient and outpatient hospital 
care

Medical records

Quality of life 5-item Euroqol EQ-5D-5L [51, 52] Participant (rating self )
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Table 2 Schedule of enrolment, intervention, and assessments
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follow-up and are invited to take part in exercise ses-
sions and use fitness equipment provided by the gym to 
regular members. The supervised program will be tai-
lored to meet the needs and requirements of this group 
of young adults and include moderate-to-high intensity 
and mobility exercises. Two experienced instructors 
recruited from the local functional gym will supervise 
all exercise sessions.

The exercise sessions will start with warm-up exer-
cises, followed by 10–20 min resistance training (Part A), 
10–20  min High Intensity Functional Training (HIFT) 
(Part B), and cool down. Instructors will be allowed to 
make adjustments as the delivery of the intervention 
is pragmatic [36, 37]. Of importance, participants will 
be allowed to either perform the exercise together as a 
group, in pairs or one-by-one depending on needs and 
preferences. Participants will be invited to bring a friend 
or relative as a “plus one” to participate in the exercise 
session free-of-charge. Also, peer mentors will be asso-
ciated with each gym and invited to participate free-of-
charge alongside participants allowing the possibility 
of have constructive dialogues with instructors about 
optimizing the exercise community and support for 
participants. A detailed description of the intervention 
according to the TIDieR template is provided in Supple-
mentary file 3.

Strategies to increase exercise self‑efficacy and adherence
In accordance with social cognitive theory [56], the inter-
vention will offer exercise in groups allowing for the pos-
sibility of social modelling and/or vicarious experiences. 
Instructors and peer mentors will focus on means to aid 
participants’ experience of mastery (e.g., emphasizing 
and promoting the value of a strong body rather than a 
slim body). To further support development of exercise 
self-efficacy, instructors will meet with each participant 
individually before initiation of the exercise program. 
During this meeting, the participant will complete a few 
exercise self-efficacy items to be used by the instructors 
to explore the participant’s previous exercise experi-
ences and preferences and how the participant will pre-
fer to be coached and receive feedback. This meeting 
will furthermore include dialogue about development of 
individual behavioral goals. Instructors will send short 
text messages to participants prior to each exercise ses-
sion encouraging them to show up. Strategies to sup-
port participants who repetitively miss sessions include 
additional support from peer mentors (i.e., identify the 
specific barriers and work with the participant to mini-
mize those). Finally, participants will be encouraged to 
suggest exercises and music, and invited to socialize after 
each exercise session. The program theory is outlined in  
Supplementary file 4.

Intervention adherence and fidelity
Participants’ attendance will be recorded by the instruc-
tors. Intervention fidelity will be measured by collecting 
data on intensity, duration, structure, and organization of 
the exercise sessions. Specifically, the duration, structure 
(i.e., warm up, resistance training, HIFT, and cooldown) 
and organization (i.e., presence of two instructors and 
peer mentor) will be reported by the instructors after 
each session. The exercise intensity will be monitored 
with heart rate monitors worn by the participants and 
self-reported using the Borg Scale of perceived exertion 
[57] in ten randomly selected sessions for each site.

Minimal versus extended support for post‑intervention 
sustainment of physical activity
After completion of the four-month intervention period, 
participants will be randomized into one of two strate-
gies supporting sustainment of physical activity. One 
group will be offered prolonged free-of-charge gym 
membership and invitation to meet the instructor indi-
vidually once to discuss behavior goals for the coming 
two months and receive reminder short text messages 
prior to each exercise session (i.e., extended support) for 
a period of two months. In addition, the peer mentor will 
support this group in attending regular exercise sessions 
at the gym and in attending other physical activities if 
preferred. The other group will be offered prolonged free-
of-charge subsidized gym membership only (i.e., minimal 
support), also for a period of two months.

Usual care
Participants allocated to the usual care group will receive 
treatment as usual and be informed of the official physi-
cal activity guidelines as part of the information on group 
allocation. Moreover, they are advised to continue their 
daily living, not guiding them to other interventions nei-
ther preventing them to do so. In addition, participants in 
the usual care group will be given a subsidized member-
ship including access to the Vega Exercise Community 
program for four months after the 12 months follow-up.

Allocation and blinding
All people who meet the inclusion criteria and provide 
written informed consent will be randomized during 
the in-person visit after baseline assessments have been 
completed. Participants will be assigned to Vega Exercise 
Community or usual care using an allocation ratio of 2:1.

A block randomization list, stratified by center and 
diagnosis (F20/F30), with varying block sizes will be 
used.  The list will be developed using the R-package 
“blockrand” [58] (R Core Team, 2022) with a unique 
matrix-generating number ensuring blinding of the 
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developer (VS) and implemented using the REDCap® 
system, which conceal the forthcoming allocation to all 
staff working on the trial.

After four months, participants allocated to the inter-
vention group at baseline will be randomized, stratified 
to center and diagnosis (F20/F30), to either minimal or 
extended support, in a similar manner as the randomiza-
tion at baseline.

Blinding of participants, relatives, or instructors will 
not be possible due to the nature of the trial. However, 
baseline and follow-up assessments will be undertaken 
by RAs blinded to allocation. Researchers who undertake 
data management and analysis will likewise be unaware 
of allocation.

Sample size
The sample size was chosen to yield sufficient power 
for detection of a difference of 5 points between the 
two groups on the primary outcome measuring change 
from baseline to four months in QPR. No previous stud-
ies have reported the SD on change scores, nor minimal 
clinical important difference, based on the 15-item ver-
sion of QPR, but experience with similar questionnaires 
indicate that SD for raw scores and changes are compara-
ble. We therefore used a standard deviation (SD) of 13.8 
points which corresponds to an effect size of 0.36 based 
on a previous trial [59] comparing the effects of a recov-
ery-oriented intervention versus  traditional services on 
personal recovery in people with mental illness using the 
22-item version of QPR (SD 16.2). Considering an alloca-
tion ratio of 2:1 in favor of the intervention group, a two-
sided t-test with a significance level of 5% yields a power 
of 83% if 200 participants are included in the interven-
tion group and 100 in the usual care group. We anticipate 
drop-out (i.e., participants are lost to four-month follow-
up) of 20% and therefore a minimum of 375 participants 
is needed. However, given the limited research utilizing 
the QPR, we aim to recruit 400 participants. This sam-
ple size will allow the detection of a clinically relevant 
difference between groups on our main secondary out-
come, the Short-Form-12 Mental Component Summary, 
of four points at four-months with a SD of 12 points. 
The SD is based on a previous trial [60] comparing the 
effects  of  first-generation antipsychotics versus second-
generation antipsychotics on quality of life in people with 
schizophrenia. No interim analysis will be performed. If 
400 participants have not been enrolled by December 
2024, recruitment will end, and final analyzes will be per-
formed with the number of participants recruited at that 
point.

Because anchor-based estimations of minimal clinical 
important difference (MCID) on QPR are currently not 
available, we will supplement the data collection with 

one question on perceived improvement as an external 
criterion (“anchor”), i.e. asking participants (on a Likert 
scale of 7 levels) how they perceive a change (improve-
ment or worsening) from baseline or last follow-up (1, 
worse than ever; 2, much worsened; 3, slightly worsened, 
4, unchanged, 5, slightly improved; 6, much improved; 7, 
completely improved) and calculate an empirical derived 
anchor-based MCID [51].

Data analysis
The main analysis will be based on the intention-to-
treat principle where patients are analyzed according 
to the group to which they were randomly allocated. 
The primary outcome (personal recovery from QPR) 
and numerical secondary and tertiary outcomes will be 
analysed using a mixed effects model including relevant 
covariates (e.g., stratification variables) as well as main 
and interaction effects of assessment time and treatment 
as fixed effects. Random effects and appropriate correla-
tion structures (depending on the number of assessment 
times to be modeled) will be included to capture the 
within subject dependence. Per protocol analyzes will be 
performed to estimate the de jure effect of the interven-
tion. The per protocol population is defined as interven-
tion group participants who attended at least 16 (33%) 
of the exercise sessions during the four-month period. 
The per-protocol analyzes will be adjusted with base-
line covariates on disease and lifestyle characteristics to 
adjust for confounding variables that cannot be stratified 
for and that may arise when a sub-group (the per-proto-
col population) is analyzed [44]. Treatment effects will be 
quantified and interpreted using confidence intervals and 
significance tests on a 5% significance level. No formal 
adjustment of p-values will be applied, but the explora-
tive nature and risk of false positive findings for second-
ary outcomes will be carefully addressed when results are 
presented. A subsequent within-trial health economic 
evaluation will be conducted from the service delivery 
perspective by including intervention costs (specifically 
cost of education course for instructors, salary to instruc-
tors and peer mentors, cost of exercise equipment etc. 
related to delivery of intervention), compared to quality-
adjusted life years calculated from EuroQol-5 Domain 
(EQ-5D-5L) questionnaire [50, 52] combined with pref-
erence weights of the general Danish population [61].

Ethics and dissemination
Approval to conduct the study was received from The 
Ethics Committee for the Capital Region of Denmark 
(H-21079211) and the Danish Data Protection Agency 
(P-2022–78). The trial is registered at clinicaltrials.gov 
(NCT05461885). Important protocol modifications will 
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be documented in protocol amendments, which must be 
approved by the Ethics Committee for the Capital Region 
of Denmark and reported when the study is disseminated. 
The study will be conducted according to the Declara-
tion of Helsinki (2008) and the International Conference 
on Harmonisation – Good Clinical Practice (ICH-GCP). 
As this is a non-drug trial, data monitoring and audit-
ing is not warranted. However, the core research team 
(BSR, MFA, VS) monitor all aspects of the trial continu-
ously including recruitment rate for each site, parameters 
related to the delivery of the intervention, attendance 
by participants to the intervention and assessments etc. 
Individual, electronic consent will occur prior to any test-
ing procedures taking place. As the exercise intervention 
is designed to be an adjunctive therapy, all participants 
will be advised to continue usual care from their treating 
clinician while participating in the study. In accordance 
with the Declaration of Helsinki Dissemination Policy, 
research findings will be disseminated as widely as possi-
ble including an open access repository, conferences pro-
ceedings, presentations, and peer reviewed journals. To 
protect confidentiality of potential and enrolled partici-
pants, data access groups will be employed in REDCap® 
ensuring that RAs only access records for the particular 
site. The sponsor (JM), principal investigator (BSR), and 
core research team (VS, MFA) will have access to the 
final trial dataset, and statisticians (AT, RTW) will have 
access to pseudo-anonymized datasets. Findings will be 
reported using the Consolidated Standards of Reporting 
Trials (CONSORT) statement [62].

Discussion
The cornerstone for treating psychotic disorders is 
second-generation antipsychotics, and a substantial 
proportion of the prescriptions for continuous antip-
sychotic medication are commenced when people are 
in their late teens or early 20  s. While these medica-
tions can be effective for reducing psychotic symptoms, 
they also confer a myriad of metabolic side-effects 
[12, 13] for which exercise and other life style pro-
grams are demonstrated beneficial [26–29]. Despite 
clinical guideline recommendations that lifestyle-based 
approaches (particularly physical activity and exercise) 
should be a foundational component of mental health 
care [63] and first line approach for protecting physi-
cal and mental health [11], this is seldomly delivered as 
part of mainstream clinical practice. The Vega Exercise 
Community provides an opportunity for young adults 
to access an exercise environment that is equally chal-
lenging and caring and support the integration of being 
a young individual along with the experience of mental 
illness [23]. Further, the Vega trial is the first to examine 

the effectiveness of an exercise intervention on personal 
recovery and also first to generate knowledge about and 
involve the primary relatives of the participants.

If the Vega Exercise Community program is supe-
rior to usual care in improving recovery and health, 
it has the potential not only to provide supplement 
care to individuals with mental illness but also enable 
mental health care professionals to promote exercise 
as an integrated part of treatment of severe mental ill-
ness. This trial will provide the first real-world data on 
the effectiveness and cost-effectiveness of exercise in 
commercial functional gym environments compared 
to usual care. It is anticipated that the intervention 
will produce dual mental and physical health ben-
efits that may improve long-term health and result in 
cost-savings.
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