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Introduction

The present statistical analysis plan (SAP) gives a detailed description of planned statistical analyses
for the pragmatic cluster randomized controlled trial Effect and Cost-effectiveness of the Everyday
Life Rehabilitation. The SAP is written with in consistency with the guidelines published by Gamle et
al (1).

Background and rationale

People with severe psychiatric disability (SPD) frequently experience overwhelming symptoms,
disengagement, and difficulties handling daily life situations. Generally, SPD includes or results in low
autonomy and a sedentary lifestyle. The person-centered, motivational, recovery-, and activity-based
intervention model "Everyday Life Rehabilitation” (ELR), integrated in sheltered and supported
housing facilities for people with SPD, has shown promising outcomes in feasibility studies (2-6) on
health- and activity-measures for residents/participants, based on pre-post-follow-up measures of
Satisfaction with Daily Occupations (SDO), Assessment of Motor- and Process-skills (AMPS), Social
Interaction (BSI-11) (Assessment of Social Interaction Skills — 1), ADL-taxonomy with a 5-grade scale
on effort, Symptom Checklist — 90 items (SCL-90), Goal Attainment Scaling (GAS), as well as self-
narrated changes in hope, identity, and personal agency. However, the effectiveness of ELR has not
yet been established in a RCT.

Objectives

The overall objective of the present project is to investigate the effectiveness on quality of life, self-
perceived recovery, everyday functioning, and goal-attainment of ELR for people with SPD living in
sheltered or supported housing facilities.

Study methods

Trial design

The trial is pragmatic cluster randomized trial with two parallel arms. Housing facilities, serving as
clusters of eligible participants, will be randomized into ELR or treatment as usual (TAU).
Recruitment of participants and randomization will be performed in two waves, starting the
intervention in September of 2021 and 2022, respectively. The study has an adaptive design, where
data from the first wave of the study will be used in an internal pilot with the purpose of
investigating and improving feasibility and updating sample size requirements before continuing with
the full-scale RCT. The internal pilot data will be included in the analysis of the full-scale RCT.

Randomization

Randomization will be performed separately at the two waves. The randomization will be stratified
on municipalities, giving a 1:1 allocating ratio of housing facilities within each participating
municipality. This is partly due practical reasons; the required education of occupational therapists
and housing staff could be unfeasible if too many housing facilities within a municipality are in the
intervention group. As the number of participants within each housing facility will vary, the allocation
ratio of participants in the study will not be fully 1:1 balanced.

The randomization is performed by an independent statistician, otherwise not involved in the
project, by generating a group allocation for all included housing facilities using a computer script.
The list of the housing facilities and participants will be completely anonymized for the statistician.

Sample Size



The study was originally designed to detect a difference of 5 points on the ReQoL-scale. The
minimum reliable change and minimum important difference has been suggested to be 10 points for
ReQol-20.

Assuming a standard deviation of 10 (2), an average cluster size of 2 participants per hosting facility
and an intraclass correlation of 0.1, a total of 35 housing facilities in each group is required to reach a
power of 80% when using a significance level of 5%.

The target sample size was updated after the internal pilot before the inclusion of housing facilities
and participants in wave 3, based on outcome variability and intraclass correlation observed in the
internal pilot.

The Monte Carlo simulation based on the statistical model from the pilot data showed that the
initially planned sample size of 70 houses is sufficient to detect a difference of 5 points in the ReQolL
scale with a power of only 53%.

Considering that recruitment to the study was somewhat slower than expected in wave 1 and 2, and
that the sample size recalculations showed that more housing units will be needed than initially
estimated to reach power for detecting a 5 points difference, it was decided to re-dimension the
study to detect a difference of 10 points. Wave 3 and 4 will recruit additional 42 housing units. The
average attrition rate of the ELR and TAU arms combined after wave 2 was 33%. The same attrition
rate in wave 3 and 4 would thus render in a total of 42*0.67 = 28 new housing units. Monte Carlo
simulations showed that adding 28 housing units to the presently included 17 units would give 80%
power for detecting a group difference in ReQol of 8.8 points. Code from the simulations is included
as supplementary appendix.

Framework
The present study is a superiority trial, and all statistical tests will be of null hypotheses of the two
arms being equal with respect to corresponding estimand.

Statistical interim analysis and stopping guidance

After the first wave, the internal pilot will be an analyzed with respect to outcome variability, intra-
class correlation drop out rate, adherence and required sample size for the full-scale study. While
being an internal pilot, and hence its data will be included in the final analysis of full-scale study, the
analysis at this stage will be non-comparative with respect to the study arms. Therefore, no
adjustments of significance level in final analysis will be made.

Should there be unexpected problems revealed by the internal pilot, e.g. feasibility problems or that
it is shown that an unrealistic large sample size will be required for the study to be conclusive, there
is opportunity to stop the study. This decision will be made by the investigators, and if so, the result
from the internal pilot along with the motivation for stopping the study will be published. No official
stopping rule has been predefined.

Timing of final analysis

All outcomes, primary and secondary, will be analyzed collectively after the locking of the database,
when data collection is finished. The study project also involves cost effectiveness analyses of ELR.
These analyses may be performed and published at different occasion than the analyses described in
the present SAP.



Timing of outcome assessments

Measurements of ReQoL (primary outcome) RAS-DS (secondary outcome) will be conducted at
baseline and at the 6-months follow-up, post-intervention. GAS, a secondary outcome, is only
measurable for the intervention group at the 6-months follow-up.

Statistical principles

Confidence intervals and P values

A significance level of 5% will be employed in all hypothesis testing. The study includes one single
primary outcome (ReQol) and no adjustment to control for familywise type 1 error rate due to the
multiple secondary outcomes will be performed. Precision of estimated parameters describing group
differences will be assessed using 95% confidence intervals.

Adherence and Protocol deviations

Adherence to the intervention is defined as residents participating in at least 70% of the weekly
sessions with occupational therapists. Further criteria for adherence are housing staffs completing
the ELR education and housing managers asking the monthly follow-up questions at staff meetings.
The adherence will be summarized and presented groupwise in the publication of study results.
Violations of the study protocol will be included as an appendix to the published article of the final
study.

Analysis populations
The primary analysis will use an intention-to-treat (ITT) approach and include all allocated
participants with valid data, whether they did or did not receive the complete intervention.

A per-protocol population will be defined as participants following the adherence criteria listed
under Adherence and Protocol deviations paragraph will also be made. The per-protocol population
will be used for complementary, secondary analyses and presented in the study article.

Trial Population

Eligibility

Eligible participants are adults with severe psychiatric disability (SPD), living in sheltered or supported
housing facility for people with SPD with access to occupational therapy.

Exclusion criteria are comorbidity of dementia or severe developmental disability, not being able to
communicate in Swedish and currently being in acute psychosis, or acute suicidal risk.

Recruitment
In Figure 2, the planned information that will be reported in the flow chart of study participants is
shown. Note that two more waves, wave 3 and 4, was added to reach sufficient power.
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Figure 2. Draft of planned flow chart describing the enrollment, allocation and analysis of participants and
housing facilities in the publication of the study. Note that two more wave, wave three and four was added
to the study.

Withdrawal/ Follow-up

Participants, housing staff, occupational therapists or municipalities may choose to withdraw from
the study at any point. Reasons for withdrawal will be summarized for both groups, along with the
total frequency of participants lost to follow-up, in the publication of the study. Figure 2 shows draft
of the information that will be reported in the flow chart.

Baseline patient characteristics

Baseline characteristics of both housing facility level and t individual participant level will be
presented by group, in line with Consort Statement (ref). In table 1 below, baseline variables to be
presented are listed.

Table 1. Variables to include in table of housing facility and patient characteristics. Q1-Q3 -

quatrtiles.

Variables at housing facility level Comment/summary measure
Type of housing facility Number/percentage
Variables at individual participant level

Sex Number/percentage

Age Median (Q1-Q3)

Civil status Number/percentage

Highest education Number/percentage

Ethnicity Number/percentage borned in Sweden
Diagnosis Number/percentage

Number of years living in housing Median (Q1-Q3)

facility




Analysis

Outcome definitions

Primary Outcome Measure: Recovering quality of life score at 6-months follow-up(2). An increase of
points on the ReQol score denotes improvement. In ReQoL-20, the minimum score is 0 and the
maximum is 80, where 0 indicates poorest quality of life and 80 indicates highest quality of life.

Secondary Outcome Measure: Perceived personal recovery and daily functioning, assessed using the
Recovery Assessment Scale - Domains & Stages (RAS-DS) (3) at 6 months follow-up. A total recovery
score is gained from adding the scores for all items. The minimum score is 0 and the maximum score
is 152.

Secondary Outcome Measure: Goal Attainment at 6-months follow-up

Goal-attainment will be measured within the intervention group only, using the Goal Attainment
Scaling (GAS)(4). The scale has 5 points representing different levels of mastery of the individual
participant’s goal, from -2 to +2, where a score of minus (-2 and -1) represents less change than
expected, 0 represents the expected level of change/attainment, and plus (+1 and +2) represents
achievement of more change than expected. GAS uses T-scores, where scores are rescaled so that T-
scores have a mean of 50 and a standard deviation of 10. If all of the goals meet the expected level
of achievement, the GAS T-score will be 50. A high T-score (50 or above) is reflective of expected or
higher goal-attainment.

Only within-group changes will be analyzed. The GAS measurement is measured at the 6-months
follow-up.

Analysis methods
Primary Outcome Measure (ReQol):

A mixed effects models will be used. The dependent variable will be the ReQoL 6 months follow-up
measurement. A random intercept effect for housing facilities will be included in the model. Fixed
effects independent variables will be group (ELR or control) and baseline ReQoL measurement. The
baseline ReQoL will be adjusted for, on both an individual participant level and on an aggregated
cluster level using the average of the baseline measurement within the corresponding housing
facility(5). The treatment effect is presented as the baseline-adjusted group effect at 6 months
follow-up, along with its 95 % confidence interval.

Secondary Outcome Measure RAS-DS:

The same mixed effects models as for ReQol is planned to be used. The dependent variable will be
the RAS-DS 6 months follow-up measurement. A random intercept effect for housing facilities will be
included in the model. Fixed effects independent variables will be group (ELR or control) and baseline
RAS-DS measurement. The baseline RAS-DS will be adjusted for, on both an individual participant
level and on an aggregated cluster level using the average of the baseline measurement within the
corresponding housing facility. The treatment effect is presented as the baseline-adjusted group
effect at 6 months follow-up, along with its 95 % confidence interval

Secondary Outcome Measure GAS:



GAS will be evaluated using paired t-test, comparing the pre- and post-intervention t-score.

Model assumptions

Model assumption of normality for random effects and residual term and heterogeneity of variance
within housing facility will be investigated graphically using the data from the interval pilot. Should
assumption be deemed unlikely to hold, primarily the suitability of a logarithmic transformation of
the outcome variable will be examined. Secondly, an ordinal cumulative link function model will be
used to replace the mixed effects model if a fully parametrical model still is considered unsuitable. In
such case, the study protocol and SAP will be updated with the planned changes in analysis method.

Sensitivity analyses
Analyses without imputation will be performed and reported in appendix of published study article.

Subgroup analyses

All analyses will be performed on men and women separately. Furthermore, sub-group analyses will be
performed on:

autism - not autism
- alcohol-/drug addiction — not alcohol-/drug addiction, and
- psychosis-related — not psychosis related,

based on self-reported diagnosis/disability.

Missing data
For the primary intention-to-treat, missing data will be imputed using multiple imputation chained
equations (MICE).

Additional analyses

All analyses will also be performed on the per-protocol population and its results reported in an
appendix to study article. Any difference in conclusion between intention-to-treat analyses and per-
protocol analyses will be discussed.

Statistical software

Statistical analyses will be made using R(6). The Imer function from the Ime4 package (7) will be used
to estimate the mixed effects models. P-values and confidence intervals will be calculated using
Satterthwaite's degrees of freedom method, via the ImerTest package (8).
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Appendix — code for sample size recalculations

#Read libraries

library(tidyverse)

library(simr)

library(lImerTest)

#Fit mixed effects model, comparing REQOL post intervention between
#arms, adjusting for baseline REQOL.

mdl.interim <- Imer(REQOL_post ~ arm + REQOL_baseline + (1|unit),
data = df_interim)

#Extend sample size to 44 groups

mdl.interim_ext <- extend(mdl.interim, along = "unit",
n=44

)

#Set group difference to 8.8 points.

# This difference was identified by trial and error.
fixef(mdl.interim_ext)["arm2"] <- 8.8

# Set to Satterthwaite degrees of freedom in tests
simrOptions(ImerTestDdf = "Satterthwaite")

# Run simulations with 4000 repeats

pwr_recalcl <- simr::powerSim(mdl.interim_ext,

nsim =4000,

seed =TeachingDemos::char2seed("ELR"),

test = simr::fixed(xname = "arm2",

method = "t"),

progress = FALSE

)
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