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1 Administrative information

1.1 Title and Trial Registration

This SAP is the detailed statistical analysis plan for the randomized clinical trial “SAFIR FAMILY TALK: a
selective primary preventive intervention vs. service as usual for children of parents with mental illness”
(ClinicalTrial.gov identifier: NCT05615324).

1.2. SAP version

This is the second version of the Statistical Analysis Plan (Version 1.2). The original plan was developed
under the assumption that 12-month follow-up (12FU) data would not be available in time for the main
outcome analyses. However, it later became feasible to include the 12FU data. Consequently, the statistical
models were updated to accommodate repeated measures across all three time points (baseline, 4-month,
and 12-month follow-up), and this revised version reflects those changes

2 INTRODUCTION: BACKGROUND, RATIONALE AND OBJECTIVES

The background, rationale, and objectives of the study are described thoroughly in the protocol article *.

3 Study methods

3.1 Randomization

From the protocol: The allocation between the two arms of the study is 1:1. Families who provide written
informed consent are randomly allocated to either Family Talk or service as usual. Randomization will be
stratified by site using REDCap software. REDCap is an electronic data capture tool hosted at the Center for
IT and Medicotechnology (CIMT) in the Capital Region of Denmark. The randomization programme is set up
by CH. When the baseline assessment is completed, their contact information is sent to the allocation team
that will assign the participants to either intervention or service as usual. The allocation is randomized and
computer-generated. The randomization cannot be influenced by the person making it or any other person.
Personnel who are not blind to the treatment arm are responsible for the randomization process. When a
family has been recruited for the study and baseline assessment has been conducted, the assessor informs
the person responsible for conducting the randomization process via e-mail. Randomization is centralized
and computerized with a concealed randomization. Block size will be unknown to the researchers and
clinicians. The randomized intervention allocation is concealed until the statistical analyses of the resulting
data have been completed and conclusions have been drawn. Randomization is carried out by a member of
the research team at the Copenhagen Research Center for Mental Health who generates the allocation
sequence and assigns participants to interventions.



3.2 Sample size and power calculation

Replicated from the protocol: Power calculation for all three primary outcomes; The Children’s Global
Assessment Scale (C-GAS)?, The Parenting Sense of Competence Scale (PSOC)3, and The McMaster Family
Assessment Device (FAD)* was performed before the start of inclusion. The power calculations detected
that the study needed to include 143 children in each group to be able to measure a difference of 5 points
on the C-GAS (a scale from 1-100) between the two groups with a power of 0.90, resulting in an n=286.
Power calculations for the primary outcome PSOC showed that to measure a mean difference of 5 points,
obtain a power of 0.90 and an error 1 rate of 0.05, the study needed to enroll a total of n=135 participants.
Power calculations for the primary outcome FAD showed that in order to obtain a power of 0.90 and an
error 1 rate of 0.05, a total of n=168 participants were needed.

3.3 STATISTICAL INTERIM ANALYSES AND STOPPING GUIDANCE

No interim analyses will be performed. We planned no stopping guidance.

3.4 Timing of final analysis

The researcher who will perform the analyses (CH) will be blinded from group allocation until all analyses
have been performed and conclusions are drawn. The true randomization group is concealed and named
groups A and B, reflecting group allocation in the blinded dataset. A co-worker will perform the
randomization variable conversion from another project and will not assist with or perform any analysis.

At the time of publication of this SAP, none of the planned analyses have been performed.

4 Statistical principles

4.1 Confidence intervals and p-values
For all outcomes, the two randomization groups are pairwise compared (TAU vs. Family Talk intervention).

4.2 Analysis population
All analyses are performed as intention-to-treat (ITT) unless otherwise stated.

5 Trial population

5.1 Eligibility and recruitment

All potential participants were screened for eligibility criteria before randomization. However, due to the
nature of the recruitment methods employed in this trial, it was not feasible to ascertain the exact number
of individuals who were screened. Recruitment involved two primary methods: first, healthcare workers in
both inpatient and outpatient clinics informed their patients about the study and encouraged them to
contact the research team if interested. Second, patients meeting inclusion criteria within the Capital
Region were identified through the Danish National Patient Register, and invitation letters were
subsequently sent via the national electronic notification system (e-boks). These letters contained detailed
information about the study and instructions on how to participate. Given that these approaches relied on
patient-initiated responses and external registries, tracking the total number of families assessed for
eligibility during the inclusion period was not possible. A detailed description of the recruitment process is
available in the study protocol®. See CONSORT flow-diagram for screening, randomization, allocation and
follow-up (Fig. 1).



The eligibility criteria were:
1. Parent(s) must have at least one ICD-10° psychiatric diagnosis by a psychiatrist
2. At least one point of contact with the secondary mental health system within the previous 2 years before
the assessment day
3. Have at least one child between the ages of 7 and 17 on the day of the assessment
The exclusion criteria were:
1. Non-Danish or non-English speakers

5.2 Withdrawal and follow-up

Withdrawal from the study was continuously registered, and the reason for lost to follow-up was registered
when possible.

Fig. 1 CONSORT 2010 Flow Diagram
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6 Outcome measures

6.3 primary and secondary outcomes
Table 2. Primary and secondary outcomes

PRIMARY AND SECONDARY OUTCOMES

Outcome class Data Source Outcome Baseline 4 month 12 month
follow-up follow-up
Primary Interview w. parent+child and Children Global X X X
researcher rated Assessment Scale (C-GAS)
Questionnaire (parent) Parental Sense of X X X
Competence (PSOC)
Questionnaire (parent) Family Assessment Device X X X
(FAD)
Secondary Questionnaire (child) Beck’s Youth Inventories Il X X X
(BYI-I1)
Questionnaire (child 7-12) Parent-child X X X
communication (PCCS)
Questionnaire (child 12-17) Parent-adolescent X X X
communication (PACS)
Questionnaire (parent) Change in parental X X X
recovery (Brief INSPIRE-O)
6.4 Exploratory outcomes
Table 3. Exploratory outcomes
Outcome class Data Source Outcome Baseline 4 month 12 month
follow-up follow-up
Exploratory Questionnaire (child 7-10) Strengths and Difficulties X X X
Questionnaire (SDQ)
Questionnaire (child 11+) Strengths and Difficulties X X X
Questionnaire (SDQ)
Questionnaire (parent) Strengths and Difficulties X X X
Questionnaire (SDQ)
Questionnaire (parent) Parent-adolescent X X X
communication (PACS)
Questionnaire (child) Child and Youth Resilience X X X
Measurement (CYRM)
Questionnaire (child) Guilt and Shame X X X
Questionnaire (GSQ-AMPI)
Interview parent and researcher Personal and Social X X X
rated Performances Scale (PSP)
Interview w. parent and Global Assessment of X X X
researcher rated Functioning — Symptoms
(GAF-S)
Questionnaire (child) Family Talk Evaluation X
Questionnaire
Questionnaire (parent) Family Talk Evaluation X
Questionnaire
Questionnaire (parent) Working Alliance Inventory X
Short (WAI-S)
Questionnaire (parent) Client Satisfaction X
Questionnaire (CSQ-8)
Questionnaire (parent) Negative Effects X
Questionnaire (NeQ)




Danish registers and self-report Child’s number of days X X X

from parents absent from school

Questionnaire (children aged 12- | Family Assessment Device X X X

17) (FAD)

Questionnaire (child) Children of Parents with X X X
Mental lliness
Questionnaire (COPMI-Q)

Referrals to CAMHS (Family Talk No. X

health professional)

Notification to social No. X

services/child protective services

(Family Talk mental health

professional)

7 Statistical analyses

This section describes general strategies applying to all analyses unless otherwise specifically stated.

7.1 Hypotheses

We hypothesize that the Family Talk Intervention group is superior to Treatment As Usual (TAU) in improving
all primary outcomes (see table 2 for list of primary and secondary outcomes).

7.2 Baseline characteristics

The following will be reported, and standard deviations will be reported for all mean values of numeric
variables. Distributions for the two allocation groups will be estimated as means (SD) for numerical data and

percentages for categorical data.

Table 1. Baseline characteristics

Participant characteristics

PMI* gender (f/m/other, %)

PMI age (mean, year)

Parental mental illness (ICD-10 diagnosis)
GAF-S score (mean)

PSP score (mean)

TAU

All
participants

Family Talk
n=
n=

Child age (mean)
Child gender (f/m/other, %)
Child mental illness (yes/no, %)

C-GAS score (mean)

Other Parent gender (f/m/other, %)
Other Parent age (mean, year)

Mental illness (yes/no)




GAF-S score (mean)

PSP score (mean)

Parents cohabitation status (together/apart/single
parent headed household, living with new partner,
%)

Referral to CAMHS before allocation to TAU or FT

(no.)

Notification to social services before allocation to
TAU or FT (no.)

*PMI = parent with a mental illness

7.3 Primary and Key-Secondary Analyses

7.3.1 Objectives and Estimands
Primary estimand: The adjusted mean difference (Family Talk — TAU) in the outcome at 4month follow-up
(4FU), analysed under the intentiontotreat (ITT) principle.

7.3.2 Statistical Model

All continuous outcomes will be analysed with a linear mixed-effects model for repeated measures (LMM;
MMRM). The model will be fitted by restricted maximum likelihood (REML) and will include: Fixed effects
for Treatment group (Family Talk vs. TAU), categorical time (baseline, 4FU, 12FU) and their Group x Time
interaction.

A fixed effect for Recruitment site (stratification factor).

A random intercept for participant to account for intra-individual correlation.

The unstructured covariance matrix will be used initially; if the model fails to converge, the structure with
the lowest BIC (e.g. heterogeneous compound symmetry) will be adopted.

For binary outcomes the same fixed-effect structure will be fitted using a generalised linear mixed-effects
model (GLMM) with logit link and random participant intercept.

Baseline measurements are treated as Time = Baseline within the repeated-measures factor; no separate
baseline covariate is added. If an outcome is recorded only post-baseline, baseline is included as a covariate
instead.

7.3.4 Estimates and Reporting

We will report least-squares means (LS-means) by group at each post-baseline time point, the adjusted
mean difference, 95 % confidence intervals and two-sided p-values. We will provide model-based plots of
estimated mean trajectories with 95 % Cl ribbons. For binary outcomes report odds ratios with 95 % ClI.

Model assumptions will be checked via residual and Q—Q plots; if heteroscedasticity is present, robust
(sandwich) standard errors will be reported.

7.3.5 Handling of Missing Data

Missing data will be handled according to intention-to-treat (ITT) principles. Multiple imputation (Ml) using
chained equations (MICE) will be performed to impute missing data prior to fitting linear or generalized
linear mixed models (LMM/GLMM). Imputation models will incorporate baseline covariates, stratification
variables, and additional variables identified as independent predictors of outcomes or predictors of



missingness (P < 0.05 in univariate analyses). A total of 100 imputed datasets will be generated using 20
iterations each, and the analyses will be conducted by pooling results across these datasets according to
Rubin’s rules.

Due to an error in the survey setup in REDCap, item no. 83 in the secondary outcome Beck Youth
Inventories Il (BYI-11)®, was never included in the survey. As a result, no participants responded to this item
at baseline or at the 4- and 12-month follow-up. According to the survey manual, if an item is missing, the
clinician should calculate the mean of the subscale from which the item is missing and impute this value
into the survey. This method is applicable only if no more than two items are missing in total. Following the
manual's guidance, we will calculate an individual mean for each participant and impute this value into the
total score of the survey. If more than two items are missing, we will follow the previous stated rules for
missing data.

Due to an error in the survey in REDCap, item nr. 20 in the secondary outcome PACS’, was never included in
the survey given to participants. As a result, no participants responded to this item at any timepoint. We
found no guidance from the authors of the survey on how to handle missing data, so we decided to handle
it in the same way as BYI-Il, and a mean score from the subscale will be calculated and imputed as the
missing value for each respondent. If more than two items are missing we will follow the previous stated
rules for missing data.

Due to an error in the survey setup, two different versions of the Child and Youth Resilience Measurement
(CYRM)® were administered depending on child age. Children below the age of 12 received a version with a
3-point Likert response scale, while children aged 12 and above received a version with a 5-point Likert
response scale. To enable combined analysis across all children, responses from the 5-point scale will be
recoded to approximate the 3-point scale as follows: responses 1-2 will be recoded as 1, response 3 as 2,
and responses 4-5 as 3. This recoding aims to retain the ordinal nature of the data while ensuring
comparability between age groups.

Pattern-mixture / delta approach — We will shift imputed values by * 0.5 SD to create “best-case” and
“worst-case” scenarios, providing bounds on the treatment effect.

Concordant inference across these analyses will strengthen confidence in the mixed-model results; any
discrepancies will be highlighted in the results section.

7.3.6 Software
Analyses will be performed Stata (commands mixed, melogit).

7.4 Timing of Final Analysis — Clarification

The final locked analysis dataset will be created once the last participant has completed the 12-month
follow-up assessment. The primary endpoint, however, remains the 4-month contrast defined in
Section 7.3. Interim analyses are not planned.

7.5 Subgroup Analyses — Unchanged Methods, LMM Specification

Subgroup effects will be investigated with the same LMM/GLMM framework described previously, adding a
fixed interaction term Treatment x Subgroup and retaining the random participant intercept. The
predefined subgroups remain:

Parental psychiatric symptom level (parent with lowest score) (GAF-S): <50 vs >50.

Parental social functioning (from parent with lowest score) (PSP): <50 vs >50.



Child daily functioning (C-GAS): <60 vs >60.

A significant interaction (p < 0.05, two-sided) will be interpreted as evidence that treatment effects differ by
subgroup. Results will be presented as adjusted mean differences/odds ratios within each subgroup with
95 % Cl.

7.6 Sensitivity Analyses — Robustness of Primary Conclusions

We will repeat the primary mixed-model analysis under the following scenarios to assess robustness:
Baseline-imbalance adjustment — add any baseline covariates that differ between groups at p < 0.10.
Per-protocol population — restrict to families who attended the Family Talk modules including the Family
meeting (intervention) compared to same comparison group as in other analyses (SAU).

All sensitivity models will mirror the fixed-effect structure of Section 7.3. Point estimates, 95 % Cl and p-
values will be contrasted with the primary ITT results.

7.7 Exploratory Analyses — Predictors of Engagement in Family Talk

Within the Family Talk arm only, we will explore whether parental PSP or GAF-S at baseline predict:
Drop-out of treatment (yes/no) — logistic regression.

Session attendance (count or proportion) — Poisson or linear regression as appropriate.

Covariates: parent age, child age and sex, site. These results are descriptive and hypothesis-generating.

7.8 Exclusion of outcome measures

7.8.1 Children’s response to parental mood

The measure 'Children's response to parental mood' has been excluded from the analyses because the scale
cannot be meaningfully summarized into a single sum-score or another continuous measurable indicator.
The original development of the instrument was based on a multidimensional profile classification (e.g.,
active empathy, over-involvement, indifference, and avoidance). This profile-based approach would require
extensive psychometric analyses and validation work, which is beyond the scope of the current study.
Therefore, we decided to exclude this measure from the pre-specified analyses.

The collected data will, however, be retained, and a separate publication may be considered in the future
using the methods originally described by the developers.

7.8.2 KIDSCREEN-27 (Danish version):

Although initially included to assess child-reported health-related quality of life, recent evidence has raised
serious concerns about the psychometric validity of the Danish version of KIDSCREEN-27. Specifically, a
Danish psychometric expert!®!! has strongly criticised the instrument’s dimensionality, scoring properties,
and interpretability, concluding that it cannot be recommended for use in its current form. In light of these
concerns, we have decided to exclude the KIDSCREEN-27 from all planned analyses.
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