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1 Study synopsis 

Exercise is recommended to protect physical health among people with severe mental illness and 

has the potential to facilitate long-term recovery 1–5. An inclusive exercise community provides an 

opportunity for life skill training and social connectedness and may reduce the experience of 

loneliness and internalized stigmatization which together may improve personal recovery 6–8. Using 

a pragmatic randomized design, we aim to examine the effectiveness of a gym-based exercise 

intervention tailored to young adults with severe mental illness (i.e., Vega Exercise Community) 

compared to usual care.  

This statistical analysis plan (SAP) describes the planned analyses for the primary and secondary 

objectives and current planned tertiary objectives to be reported in the main article of the study. 

Analysis plans for subsequent articles using tertiary outcomes and additional data collected in the 

study will be written separately. Additional outcomes for subsequent articles are listed in the 

published protocol 9. This SAP adheres to appropriate guidelines 10 and was made publicly available 

before any outcome analyses commenced and before unblinding the data. 

 

2 Study objectives 

A study protocol elaborating the methods used in this study has been published 9.  

2.1 Primary objective  

The primary objective is to determine the effectiveness of participation in a supervised, gym-based 

exercise program in addition to usual care at four-month compared to usual care alone on patient-

rated personal recovery among people with severe mental illness (primary outcome). 
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2.2 Secondary objectives 

Secondary objectives are to examine if the gym-based exercise program in addition to usual care 

compared to usual care alone improves the following: 

1. Mental health 

2. Health-related quality of life 

3. Behavioral and functional symptoms 

4. Metabolic health 

2.3 Tertiary objectives 

As tertiary objectives to be reported in the main article, we will investigate if:  

1. Prolongation of subsidized gym membership in addition to motivational text messages 

(extended support) will be superior to subsidized gym membership alone (minimal support), 

and to treatment as usual in relation to post-intervention adoption of physical activity. 

2. The exercise program is cost-effective. 

2.4 Statistical hypotheses 

1. Gym-based exercise training in addition to usual care will be superior to treatment as usual in 

relation to change in personal recovery at four months (primary outcome), mental health, health-

related quality of life, behavioral and functional symptoms, and metabolic health (secondary 

outcomes) in young adults with severe mental illness.  
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3 Design and Outcomes 

The trial design is outlined in Figure 1 and Table 1 outlines the outcomes. All outcomes will be 

obtained from all participants at baseline and all follow-ups (4months, 6months and 12months). The 

12month follow-up is expected to be completed by January 2026.  

Figure 1 
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Table 1. Primary and secondary outcomes taken at baseline, 4-month, 6-month and 12-month 

Endpoint Domain Measure Instrument / Method 
Data supplied 

by 

Score range 

and cut-off 

values 

Primary Recovery Personal recovery 
Questionnaire about the Process of 

Recovery (QPR)   

Participant 

(rating self) and 

participant’s 

primary relative 

(rating 

participant) 

0-60  

(higher is better) 

 

Hypothesized 

difference 5 

Main 

Secondary 

Mental 

health 

Mental Component 

Summary (MCS) 
Short-Form-12 (SF-12) Health Survey  

Participant 

(rating self) and 

participant’s 

primary relative 

(rating self)   

0-100  

(higher is better) 

 

Hypothesized 

difference 4 

Secondary 

Health-

related 

quality of 

life 

Physical Component 

Summary (PCS) 

Short-Form-12 (SF-12) Health Survey   

Participant 

(rating self) and 

participant’s 

primary relative 

(rating self) 

0-100  

(higher is better) 

 

Physical role, bodily 

pain, general health, 

vitality, social 

functioning, 

emotional role 

0-100  

(higher is better) 

 

Behavioral 

and 

functional 

symptoms 

Affective symptoms 

The Patient-Reported Outcomes 

Measurement Information System 

(PROMIS) Emotional distress 

(depression)  

Participant 

(rating self) and 

participant’s 

primary relative 

(rating self) 

Mild 

Moderate 

Severe 

Physical activity  
International Physical Activity 

Questionnaire short form (IPAQ-SF)  

No range 

Low, moderate, 

and vigorous 

activity and 

sedentary 

behavior 

Sleep  
Pittsburgh Sleep Quality Index (B-

PSQI)  

Average (SD) 

≤5 good sleep 

quality 

>5 poor sleep 

quality 

Internalized Stigma of 

Mental Illness 

Internalized Stigma of Mental Illness 

Inventory (ISMI-9)  

Participant 

(rating self) 

Total score 

Add scores and 

divide by 

number of items 

answered 

Substance abuse  Self-developed items 

Binary outcome 

(y/n): 

 

Regular/ harmful 

use 

for each 

substance 

Positive and negative 

symptoms 

Modified 

Colorado Symptom Index (MCSI)  

Total score 

0-56  

(higher is worse) 

https://www.sciencedirect.com/topics/medicine-and-dentistry/short-form-12
https://www.sciencedirect.com/topics/medicine-and-dentistry/short-form-12
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Endpoint Domain Measure Instrument / Method 
Data supplied 

by 

Score range 

and cut-off 

values 

Loneliness  Single-item measure (4-point scale)  

Binary outcome 

(y/n)  

Loneliness 

defined as: 

Cut-off ≥3 

Metabolic 

health 

Abdominal 

circumference, 

weight 

Anthropometry  

Blinded assessor 

(rating 

participant) 

Mean (SD) 

Total and visceral fat 

mass and muscle mass 
Non-invasive bioimpedance analysis  

% fat mass 

Kg muscle mass 

 

Cardiorespiratory 

fitness 
Cycle ergometer 

Mean (SD) 

mlO2/min/kg 

mlO2/min 

Blood pressure and 

resting heart rate 
Digital blood pressure monitor 

Mean (SD) 

Systolic 

Diastolic 

 

Rest HR 

Mean (SD) 

Glycosylated 

haemoglobin (HbA1c)  

Blood samples and biochemical 

analysis   

Routine blood 

samples 

Mean (SD) 

Mmol/mol 

Blood lipids (total 

cholesterol, high 

density lipoproteins, 

triglycerides)  

Mean (SD) 

Mmol/L 

 

3.1 Descriptive endpoints 

Recruitment rate will be reported using data on eligibility (y/n) and reasons for lack of interest in 

participating for those who are eligible. Additionally, the proportion of participants recruited 

through each recruitment channel (website vs. clinician referred) will be calculated. Furthermore, 

retention rate and reasons for withdrawal will be reported. 

The following intervention-related variables will be presented descriptively:  

1) Attendance to the exercise will be recorded by the instructors at every exercise class. 

Attendance is reported as the total number of exercise sessions attended out of the total 

available sessions. Good attendance is defined as participation in 16 exercise sessions out 

of 48 available sessions from baseline to four months. The following will be reported: 
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median (IQR), min-max, and % attendance from baseline to four months and from four 

months to 12 months.  

2) Exercise intensity is collected by research staff using heart rate monitors at selected 

exercise classes. Average and maximum heart rate, as well as number of classes and 

number of participants monitored will be reported. This will be reported for all sites 

together.  

3) The duration of the exercise classes will be recorded by research staff at selected exercise 

sessions. This will be reported as mean (SD) minutes.  

4) Structure (i.e., warm up, resistance training, high intensity functional training (HIFT) and 

cooldown) will be reported by instructors at all exercise sessions using a four-point Likert 

scale (the higher value the better compliance with exercise protocol). Good compliance is 

defined as ≥3. 

5) Organization is defined as having two instructors present at the exercise sessions. This will 

be collected from the work schedule of the instructors and reported as proportion of 

sessions with two instructors out of the total sessions during the study period. This will be 

reported as total for all sites. 

Assessors who are blinded to group allocation perform the assessments at 4-, 6- and 12-months 

follow-up. Following each assessment, the assessors report whether they accidently have been 

unblinded (i.e., if the participant has revealed the allocation). We will calculate and report the 

number of blinded assessors who become unblinded.  

Because anchor-based estimations of minimal clinical important difference (MCID) on the primary 

outcome 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 
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scale of 7 levels) how they perceive their change (improvement or worsening) from last visit (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 

11. This anchor question is collected at all follow-up visits (4-, 6-, and 12-months). 

Finally, an analysis of Number Needed to Treat (NNT) will be performed. NNT estimates the 

number pf people who would need to participate in the Vega Exercise Community for one person to 

have a MCID improvement on QPR from baseline to four months compared to the usual care group.   

3.2 Safety endpoints  

We will draw data from the medical record and report number of adverse events (AE) 

and serious adverse events (SAE) (i.e., hospitalization and contact to the emergency 

department) in both groups. An AE is defined as any undesirable experience during follow-

up leading to contact with the health-care system. If an AE results in death, hospitalization, 

prolonged inpatient hospital care, permanent disability or damage, or if an AE is life-

threatening, it will be categorized as an SAE 12. If available, date of healthcare system 

contact, and duration will be registered and reported. The responsible psychiatrist (BE) or 

physical therapist (BSR) will evaluate the causality (whether the event was related to 

participation in the trial or not) and expectedness (whether the event was expected or not). 

In addition, participants were asked to self-report any adverse events during follow-up 

using specific questions in the follow-up questionnaire. This data was used for prospective 

monitoring of safety within the trial and will not be reported in the main manuscript, as 

these events are expected to overlap with the events drawn from the medical records.  
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4 Statistical considerations 

4.2 Sample size and power considerations  

The published study protocol outlines the sample size calculations 9. No interim analysis will 

be performed. Recruitment was ended in December 2024.   

4.3 Statistical analyzes 

Descriptive statistical methods will be used to summarize all outcomes for both groups at each 

follow-up. The main analyses will evaluate the effectiveness of having access to the intervention 

(gym-based group exercise) applying the intention-to-treat principle with patients analyzed in the 

treatment group to which they were randomly allocated, adjusted for stratification variables 

(diagnosis and site). Secondary per-protocol analyses will target the effect of receiving the 

intervention. The per-protocol population will be defined as intervention group participants who 

attended the exercise program at least 16 of 48 times during the 4-month intervention period 

(baseline to four months follow-up).  

The primary analysis will compare average change in QPR from baseline to four months 

follow-up between groups using appropriate methods for the data distribution.  

For the analyses of numerical secondary and tertiary outcomes, we will use a suitable variant of 

(generalized) linear mixed models to account for within-subject correlations across different 

assessment times (baseline, 4, 6, and 12 months). Treatment arm (intervention vs usual care), time, 

and their interaction as well as the stratification variables site (Copenhagen, Aarhus, Aalborg) and 

diagnosis (F20 vs F30) will be included as fixed factors. This approach will use all available data, 

does not require imputation of missing data, and results are valid under the missing at random 

assumption. P-values and 95% CIs for relevant group differences will be presented and used to 

assess superiority of the intervention. 
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The per-protocol analyses will be adjusted with baseline covariates on diagnosis (F20, F30) 

and lifestyle characteristics to adjust for confounding that cannot be stratified for and that may arise 

when a sub-group (the per-protocol population) is analyzed 13. Supplementary analyses assessing 

the robustness of results to the definition of the per-protocol population, or analyses replacing 

binary group allocations with a continuous proxy of compliance (e.g. percentage of exercise 

sessions attended) may be included. Significance tests will be two-sided and P-values below 5% 

will be reported as statistically significant.  

No adjustment of P-values will be performed, but due to the increased risk of false positive 

findings, the exploratory nature of secondary and tertiary analyses will be emphasized, and results 

interpreted with care. As such, the conclusion will be based on the primary outcome, and the 

secondary and tertiary outcomes will only be used to support the primary outcome conclusion. All 

analyses will be conducted using R 14. 

5 Implementation of Analysis Plan  

This SAP will serve as a detailed guide for the statistician performing the analyses. All analyses 

will be performed by the same statistician (AT) and none of the investigators involved in this trial 

will perform any of the statistical analyses.  

 

The implementation of the SAP will be as follows:  

1. With an allocation ratio of 2:1, blinding of the statistician is not possible. To mitigate the impact 

of this, all program code used to transform raw data into results will be made available upon 

request. This approach will allow the results to be tested for re-producibility by others.  
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2. The results will be presented to the steering committee of the trial without revealing group 

allocation. Any uncertainties will be clarified, and blinded interpretations of the primary endpoint 

results will be conducted prior to unblinding of data to the steering committee. 
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