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[bookmark: _Toc214371793][bookmark: _Toc214373015]How to use this template

This SAP template provides a standardized structure for documenting the statistical analysis of observational studies.

· Sections marked with a ★ are highly recommended to be included in every SAP.
· Delete any sections or subsections that are not relevant to your study.
· Update the table of contents after finalizing the SAP.
· Record all revisions in the Version History table.
· The final SAP must be approved and signed by the responsible statistician and principal investigator before analysis begins.

Note: Delete all highlighted placeholder sections and footnotes upon finalization of the SAP as well as the ★s.

The SAP template was developed to align to the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) checklist and the DEBATE SAP template.


[bookmark: _Toc214371794][bookmark: _Toc214373016]Recommended wording in manuscripts

A statistical analysis plan was developed prior to data analysis using the observational SAP template from the Swiss Clinical Trial Organisation (SCTO).

[bookmark: _Toc214371795][bookmark: _Toc214373017]Introduction 
[bookmark: _Toc214371796][bookmark: _Toc214373018]Background and rationale 
Describe the study background and clinical context. This can include relevant epidemiology, current gaps in knowledge and limitations of existing evidence. Explain the rationale for this study, highlighting the clinical need it aims to address.
[bookmark: _Toc214371797][bookmark: _Toc214373019]Research question ★
Define the primary research question and any secondary objectives or hypotheses. Ensure the wording reflects associations rather than causal effects unless additional identifying assumptions are made.
[bookmark: _Toc214371798][bookmark: _Toc214373020]Scope
[bookmark: _Toc297717666]Describe the scope of the SAP, including which analyses are covered and any planned manuscripts or publications it supports. Mention any related studies or subprojects, if applicable.

[bookmark: _Toc214371799][bookmark: _Toc214373021]Study Methods
[bookmark: _Toc214371800][bookmark: _Toc214373022]Study design ★
Provide a description of the observational study design (e.g., cohort, case-control, cross-sectional). Specify the data source (e.g., registry database, electronic health records, survey), the period of data collection and any relevant inclusion windows or follow-up timeframes. 
Specify time zero of the study (see DOI:10.1016/j.jclinepi.2016.04.014 for details). This is the date / time the researcher decides to apply the eligibility criteria either to recruit subjects into a study or apply the eligibility criteria to an existing dataset. Specify whether the study is prospective or retrospective (see [footnoteRef:2] and https://doi.org/10.12688/openreseurope.18640.2). [2:  If in a study the accumulation of data occurs after the implementation of the eligibility criteria, for example, a cohort where the eligibility criteria are applied at baseline and the participants are followed up for the outcome, then this will be a prospective study. When the eligibility criteria are implemented and data has already been accrued, then this will be labelled as a retrospective study.] 

[bookmark: _Toc297717668][bookmark: _Toc214371801][bookmark: _Toc214373023]Power considerations
For prospective studies, describe the assumptions on sample size calculation to attain a desired power and effect size. If the sample size is fixed, describe the statistical power based on effect sizes. For example, report the odds ratio, relative risk, or mean difference that can be reliably detected at a given power and significance level. If multiple hypotheses are to be tested, power considerations should focus on the primary outcome. For confidence interval estimation, report the maximum expected margin of error for parameters given the available sample size.
[bookmark: _Toc297717669][bookmark: _Toc214371802][bookmark: _Toc214373024]Timing of final analysis
Specify when the final analysis will be conducted. For example, the final analysis will be performed after completion of data collection for all eligible participants (anticipated [insert date]).
[bookmark: _Toc214371803][bookmark: _Toc214373025]Timing of outcome and covariate assessments
Describe the timing of each variable set (baseline, outcomes, covariates) relative to the study’s time zero (e.g., “followed up for 12 months after time zero/inclusion”). In cohort studies, specify the planned follow-up intervals or endpoints. In cross-sectional or retrospective studies, indicate whether outcomes and exposures are assessed at a single point in time or extracted from records based on predefined dates. When data originate from electronic health records (EHRs), clarify whether recorded date/times correspond to the event occurrence or the time of data entry.
[bookmark: _Toc214371804][bookmark: _Toc214373026]Expected biases ★
Summarize the main sources of bias anticipated in the observational design. These may include: selection, confounding, missing data, confirmation and information bias.

[bookmark: _Toc509946314][bookmark: _Toc214371805][bookmark: _Toc214373027]Data Management ★
[bookmark: _Toc509946315][bookmark: _Toc214371806][bookmark: _Toc214373028]Data export
Describe the data source and how data will be extracted. If using an existing dataset, include the version or export date and any filters applied (e.g., date range, inclusion criteria).
[bookmark: _Toc509946316][bookmark: _Toc214371807][bookmark: _Toc214373029]Data validation
Outline data cleaning procedures, including checks for missing values, outliers, and implausible entries. Mention any cross-validation steps or plans to query inconsistent data.
[bookmark: _Toc509946317][bookmark: _Toc214371808][bookmark: _Toc214373030]Data preparation
Describe how outcomes and covariates will be derived, recoded or categorized for analysis (e.g., variable transformations, grouping of categories).


[bookmark: _Toc214371809][bookmark: _Toc214373031]Patient Sets
[bookmark: _Toc214371810][bookmark: _Toc214373032]Eligibility ★
Summarize the inclusion and exclusion criteria used to define the study population. If evaluating the effect of an intervention, consider framing the criteria using the target trial framework (see DOI:10.1093/aje/kwv254). If using estimands, align eligibility criteria with the population-level estimand of interest (see DOI:10.1080/19466315.2023.2259829).
Indicate whether eligibility was predefined in the provided dataset (i.e., only eligible patients included) or will be derived during data cleaning. If predefined, document the applied criteria and request a brief flow diagram from the data provider. If derived, describe the planned filtering steps in the “Data Preparation” section.
[bookmark: _Toc214371811][bookmark: _Toc214373033]Recruitment and flow
Describe how participants were identified and selected for the study. For prospective studies, this may involve recruitment and consent. For retrospective studies, describe how the selection was conducted from existing databases. Indicate whether a flow diagram will be used to summarize the number of records screened, eligible and included.
[bookmark: _Toc214371812][bookmark: _Toc214373034]Withdrawal and follow-up
Describe how withdrawal, loss to follow-up, and other forms of non-completion will be identified and reported (e.g., death, withdrawal of consent, loss of contact, missing data). Explain how such events will be handled in the analysis and how they relate to the estimand of interest, particularly when certain events (e.g., death) represent intercurrent events affecting interpretation.
[bookmark: _Toc509946330][bookmark: _Toc214371813][bookmark: _Toc214373035]Baseline patient characteristics
List key demographic and clinical variables to be summarized (e.g. age, sex, comorbidities). Specify how variables will be presented (e.g. means with standard deviations, medians with interquartile ranges, proportions).
Table 1: Baseline patient characteristics.
	General description
	Description
	Variable
	Type

	Demographics
	Age
	age
	Continuous: years

	
	
	
	

	
	
	
	


[bookmark: _Toc214371814][bookmark: _Toc214373036]Assumed confounding covariates
List all variables identified a priori for statistical adjustment, including confounders, effect modifiers or other covariates. Justify confounders based on subject-matter knowledge or prior evidence.
Note: This section focuses on adjustment for confounding bias; other types of bias (e.g., selection, measurement, or generalizability etc.) should be described under “Expected Biases”.

Graphical representation (optional)
Where the causal structure between exposure, outcome and covariates is complex, a Directed Acyclic Graph (DAG) may be included to justify assumptions. The DAG should summarize key relationships, distinguishing confounders (adjusted for), mediators (not necessarily adjusted for), colliders (avoided) and effect modifiers (included via interaction terms).

[bookmark: _Toc214371815][bookmark: _Toc214373037]Analysis
[bookmark: _Toc214371816][bookmark: _Toc214373038]Outcome definitions ★
List each outcome (primary and secondary) with precise definitions, measurement units, computation processes (e.g., composite outcome) and timing of assessment. 
Primary outcome

Secondary outcomes
Table 2: Outcome definitions.
	General description
	Description
	Variable
	Type
	Timing

	Primary outcome
	Seizure recurrence 
	szr_recurr
	Binary
	Within 12 months of diagnosis

	Secondary outcome(s)
	Time to seizure
	tm_to_szr
	Continuous
	Months from diagnosis

	
	
	
	
	



[bookmark: _Toc214371817][bookmark: _Toc214373039]Analysis methods ★
[bookmark: _Toc509946337][bookmark: _Toc214371818][bookmark: _Toc214373040]Analysis
Describe the primary analysis for the main objective. Clearly identify the exposure and outcome, the statistical method and how effect estimates will be expressed (e.g. odds ratio, hazard ratio, risk difference), including the method for calculation of confidence intervals. Specify any prespecified confounders that will be included in the model and how they are included in modeling (e.g., simple adjustment marginal structural models). If needed, mention identifying assumptions for estimands. For descriptive studies, detail the summary statistics (e.g. means, medians, proportions) and measures of dispersion (e.g., standard deviation interquartile range). For each secondary objective or outcome, describe the corresponding statistical approach, any alternative models or subgroups used and how results will be reported. Discuss multiplicity corrections.
Primary objectives analyses

Secondary objectives analyses
[bookmark: _Toc509946342][bookmark: _Toc214371819][bookmark: _Toc214373041]Assessment of statistical assumptions
Outline how key model assumptions will be evaluated for each model used. For example, residual plots, goodness-of-fit tests, multicollinearity checks and calibration plots. Describe an alternative approach if assumptions are violated.
[bookmark: _Toc509946339][bookmark: _Toc214371820][bookmark: _Toc214373042]Sensitivity analyses
List planned sensitivity analyses and techniques to update main analysis if this reveals something. For example, using alternative confounder sets, testing different modeling strategies (e.g. flexible terms for continuous covariates), handling of missing data (e.g. complete case vs. imputed), alternative outcome definitions and exclusion of specific subgroups or time periods.
[bookmark: _Toc509946340][bookmark: _Toc214371821][bookmark: _Toc214373043]Subgroup analyses
Describe any planned subgroup analyses, including stratification by predefined variables (e.g. age, sex, comorbidities). Specify how each subgroup is defined in the table below.
Table x: Derivation of subgroups
	Subgroup
	eCRF sheet
	Variable
	Categorization

	Diabetes
	Index Diagnosis
	comorbidities_5
	comorbidities_5==yes

	Etc.
	
	
	



[bookmark: _Toc509946344][bookmark: _Toc214371822][bookmark: _Toc214373044]Missing data
Summarize the plan for addressing missing data. Report the extent of missingness for each variable and if there are patterns by groups. State the default approach (e.g., complete case if <10% missing and assumed random). Describe imputation strategy if used (e.g., multiple imputation). Often sensitivity analyses to assess impact of missing data assumptions may be included
[bookmark: _Toc509946347][bookmark: _Toc214371823][bookmark: _Toc214373045]Statistical software
Specify the software to be used (e.g., R, Stata, SAS). Mention any packages or libraries used for specialized procedures (e.g., mice, survival, tidyverse in R).
[bookmark: _Toc509946348][bookmark: _Toc214371824][bookmark: _Toc214373046]Quality control
Describe quality control procedures for data analysis. For example, code review possible double programming of primary analysis and verification of key outputs (e.g., tables, figures) against raw data.


[bookmark: _Toc189735412][bookmark: _Toc214371825][bookmark: _Toc214373047]Changes from the Protocol
Describe any changes from the objectives, statistical methods, analysis population or variable definitions specified in the study protocol. Each deviation should be listed with a brief justification. If no deviations exist, state, for example: 
The SAP is consistent with principal features of the statistical methods described in the protocol. Any deviation from the protocol is detailed hereunder with reason.

Table x: Changes from protocol
	Header
	Change
	Reason

	
	
	




[bookmark: _Toc214371826][bookmark: _Toc214373048]References
Provide references for key assumptions (e.g., power calculations), any nonstandard statistical methods used and relevant methodological or guidelines followed.
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