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Part 1. Statistical Analysis Plan Template with Guidance




Statistical Analysis Plan (SAP) 
Template


Version: July 2025


Purpose Statement: 

This template is provided to support researchers in developing clear and comprehensive Statistical Analysis Plans (SAPs) for observational studies.

Usage Instructions:

All sections are recommended; however, Section 6 (Preregistration and Study Reporting) and 3.5 (Data Sources) are optional. This SAP template has been used effectively in an academic research laboratory context. It is well-suited for clinical research and observational study designs but not clinical trials, which may be subject to regulatory oversight and sponsorship requirements and have unique design features that necessitate more specialized templates. 
[bookmark: _Hlk180495619]The template is presented in black font. Essential guidance is presented in blue font, and supplemental guidance (notes) is presented in brown font. Examples are presented in purple font. 

The SAP was developed to align closely with the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) checklist, for improved efficiency when preparing manuscripts, allowing researchers to easily copy and paste information and change statistical procedures from future to past tense. 

Availability of Resources:

This template (with accompanying guidance), a blank version of the template (with guidance removed), and example completed SAPs and additional resources are permanently archived and freely accessible on the Open Science Framework (OSF): https://osf.io/xrhva/. Users can access these materials for reference alongside this template. 

[bookmark: _Hlk204268020]Suggested Citation:

If you use this template to guide the development of your SAP, please cite: 
Watson, H. J. (2025). A statistical analysis plan template for observational studies: Promoting quality and rigor in research. Journal of Statistical Theory and Practice. 

Recommended Wording in Manuscripts:

“A statistical analysis plan was developed prior to data analysis using the template published by Watson (2025).” 

Disclaimer:

This SAP template is provided as a general guide to assist researchers in developing comprehensive and clear SAPs for observational studies. While every effort has been made to ensure the accuracy and relevance of the content, this template may not cover all specific requirements of every study. Users are advised to adapt the template to fit the specific needs of their study and to consult with a biostatistician or other experts as needed to ensure that all regulatory and methodological requirements are met. The author and the University of North Carolina at Chapel Hill assume no responsibility for any errors, omissions, or misinterpretations resulting from the use of this template. The information provided in this template is for educational and informational purposes only and does not constitute professional advice.

Feedback: 

l welcome your comments, feedback, or suggestions for improving this template. Please feel welcome to contact me directly.

Associate Professor Hunna Watson
Department of Psychiatry, School of Medicine, University of North Carolina at Chapel Hill
2

Email: hunna_watson@med.unc.edu.




This Statistical Analysis Plan (SAP) was developed using a publicly available template authored by:

Watson, H. J. (2025). A statistical analysis plan template for observational studies: Promoting quality and rigor in research. Journal of Statistical Theory and Practice. Advance online publication. 

Users are encouraged to cite the original work and consult the OSF repository (https://osf.io/xrhva/) for the template and related resources.
Statistical Analysis Plan (SAP)

1. Administrative information

	Study Title:
	

	Principal Investigator:
	

	Statistician:
	

	SAP Author(s):
	

	SAP Version:
	



Fields can be customized to meet the needs of the project. Along with the Principal Investigator and Statistician, additional roles relevant to the research team’s structure and requirements can be added, such as Student Trainee, University Supervisor(s), Co-Investigator, Site Analysts, Writing Group Chair, or other key contributors. 

For studies with a formal protocol, include a Protocol Version field to specify the version number and date. For secondary analyses, a Study Registration field can be added to document the protocol registration information (e.g., repository and identification number). 

Note: The SAP was developed to align closely with the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) checklist, for improved efficiency when preparing manuscripts, allowing researchers to copy and paste information and change statistical procedures from future to past tense. 

The term “Statistician” may be replaced with “Data Analyst” if more appropriate. This field designates the person who will be responsible for analyzing the data, who may not be a professional statistician; they could be a student, researcher or anyone else performing the data analysis.

In SAPs prepared for internal use by the research team, it may be efficient to include fields that enhance communication and documentation. Specifically, incorporating fields for an “Email contact list” and “Author Affiliations” can facilitate correspondence between the SAP authors and the broader paper authorship team. This practice also creates a record of intended authorship for the project. The “Email Contact List” field should include the email addresses of all intended paper authors. The “Author Affiliations” field is recommended to include: i. Author name ii. Highest degree iii. Conflicts of interest iv. ORCID, and v. Affiliation(s). Authors can be encouraged to complete this information during their review of the SAP, which can later populate these in the manuscript draft. Fields that may also be beneficial for internal use can include “Timeline” for outlining when key milestones are expected to be accomplished and “Target Journals” for authors to identify, discuss, and prioritize the target journal for the study submission. Additionally, it may be beneficial to include a field for “Writing Group Chair”, designating the researcher responsible for coordinating the study manuscript within the study team, if this individual differs from the Principal Investigator. This designation can facilitate early agreement on authorship roles and responsibilities, ensuring clarity and alignment among team members from the project outset.



Signatures:

	

	
	
	
	

	Statistician
(please print name)
	
	Signature
	
	Date

	


	
	
	
	

	Principal Investigator
(please print name)
	
	Signature
	
	Date



List of Abbreviations

	
	

	
	

	
	

	
	

	
	

	
	

	
	




2. Introduction

2.1 Background and Rationale

[bookmark: _Hlk204003387]Specify the study background and rationale. For secondary analyses, tailor this subsection to the premise of the secondary analysis rather than that of the primary study.

2.2 Aim, Objectives, and Hypotheses

	Aim:
	Provide a concise statement that articulates the primary purpose or overarching goal of the study. 

	Objective 1 and hypotheses:
	Enumerate each objective separately, followed by its corresponding hypothes(es). Include as many objectives as necessary. 
[bookmark: _Hlk178938396]Note: A research objective is a specific research goal that has been narrowed down to a manageable scope, guiding the steps needed to achieve the broader research aim. 

	Objective 2 and hypotheses:
	



[bookmark: _Hlk204178274]For secondary analyses, tailor the aims, objectives, and hypotheses to those specific to the secondary analysis rather than those of the primary study.

Note: It is recommended that each SAP specify a single overarching aim. Multiple objectives may be included under that aim. However, if the study includes entirely distinct aims (e.g., spanning unrelated questions, data sources, or populations), separate SAPs should be developed for each.  

3. Study Methods

Subsections 3.1 to 3.4 are recommended, while 3.5 is optional. If the study is a secondary analysis of an existing project with a registered study protocol, include registration details (e.g., ClinicalTrials.gov number) here to align with the study manuscript, as this is the ideal location for such information. 

3.1 Study Design

Describe the study design, including any specifiers or specific design features. 

Example: “This study is a prospective longitudinal observational study.”

Example: “A nested matched case-control design will be used to investigate the association between psychological comorbidity and treatment outcome at one-year follow-up.”

Use the study design and specifiers table (on the next page) to ensure critical details are captured and to enhance the accuracy of your description. 




Note: Study Design and Specifiers Table

	Study Design
	Specifiers

	Cohort
	prospective, retrospective, longitudinal, cross-sectional, nested, matched, observational, register-based, population-based, clinical, case-cohort, case-based, consecutive, exposure-based, historical, birth, pregnancy, occupational, record linkage, rolling, dynamic, open

	Case-Control
	prospective, retrospective, cross-sectional, longitudinal, nested, matched, register-based, population-based, record linkage, clinical, hospital-based, exposure-based, incidence density, prevalent

	Randomized Controlled Trial
	efficacy, effectiveness, feasibility, pilot, comparator, cluster, parallel-group, crossover, factorial, adaptive, pragmatic, superiority, noninferiority, placebo-controlled, double-blind, single-blind, open label, clinical, phase I-IV, single-arm, multiple-arm, stepped-wedge, hybrid, implementation, umbrella, smart

	Observational
	prospective, retrospective, cross-sectional, longitudinal, register-based, population-based, record linkage, cohort, case-control, time series, case-crossover, case-time-control, ecologic, community-based, surveillance

	Nonrandomized Controlled Trial
	efficacy, effectiveness, feasibility, pilot, comparator, cluster, parallel-group, crossover, factorial, adaptive, pragmatic, superiority, noninferiority, placebo-controlled, nonspecific-controlled, double-blind, single-blind, open label, clinical, single-arm, multiple-arm, sequential, quasi-experimental

	Interrupted Time Series
	prospective, retrospective, controlled, population-based, nested, single-group, multiple-group, with or without control, step-wedge, repeated measures, quasi-experiment

	Intensive Longitudinal
	ecological momentary assessment, diary study, experience sampling, time-based sampling, microlongitudinal, burst design

	Review
	systematic review (with or without meta-analysis), with or without meta-synthesis), narrative, scoping, umbrella, rapid, integrative, qualitative synthesis, evidence map/evidence gap map, realist, mixed-methods, network meta-analysis, meta-ethnography, meta-narrative

	Noncomparative
	single-arm, descriptive, prospective, retrospective, cross-sectional, longitudinal, cohort, case series, feasibility, pilot

	Chart Review
	prospective, retrospective, observational, cross-sectional, longitudinal, clinical audit, case-note review, electronic health records-based

	Qualitative
	phenomenological, grounded theory, ethnography, narrative, content analysis, thematic analysis, framework analysis, interpretive phenomenological analysis, discourse analysis, participatory action research, constructivist, realist, comparative, prospective, retrospective, cross-sectional, longitudinal, focus group, in-depth interview, key informant interview, field study, ethnomethodology, life history, critical incident technique, constant-comparative, hermeneutic, descriptive, exploratory, explanatory, embedded, case, feminist, conversational analysis

	-
	General specifiers: multicenter, multinational, nationwide, stratified, mixed-methods, community-based, clinical.



3.2 Study Population

Provide an overview of the study population, including relevant details.

3.3 Inclusion and Exclusion Criteria

Clearly outline the criteria used to include and exclude participants from the study, as well as any screening methods and criteria used. Ensure the details are sufficient for an independent researcher to replicate these criteria and methods accurately. If diagnoses are involved in the study, specify the nomenclature (e.g., DSM-5, ICD-10) and methods.

3.4 Recruitment

Describe the recruitment procedures and identify the locations (i.e., geographical) and settings (e.g., medical clinic, university, social media) where participants were recruited. Identify relevant dates or periods for recruitment, exposure, follow-up and/or data collection. 

3.5 Data Sources

This subsection can be omitted if it is not relevant to the study. Identify and describe the data sources for the study, if applicable, such as specific registers, linkages used, and versions of datafiles.

Example: “This study will use Version 1.3 of the quality-assured data files released for research in 2024.”

Example: “This study will use data from the National Inpatient Register, National Outpatient Register, and the Cause of Death Register.”

4. Measures and Variables

[bookmark: _Hlk180497283]When reporting the measures and variables used in the SAP, subheadings are recommended to provide clarity and structure. The goal is to clearly document all variables analyzed in sufficient detail, such that an independent data analyst could reproduce the study’s methodology. 

For example:

· Descriptive characteristics: Identify the sociodemographic, clinical, and baseline characteristics that will be summarized. 
· Primary outcome(s): Specify the primary outcome(s), if applicable.
· Secondary outcome(s): Specify the secondary outcome(s), if applicable.
· Exposure(s): Detail any exposure variables, if applicable.
· Outcome(s): Detail any outcome variables, if applicable.
· Covariates/Confounds: List and provide a rationale for any covariates or confounders.
· Independent variable(s): Specify the independent variable(s), if applicable.
· Dependent variable(s): Specify the dependent variable(s), if appliable
· Mediator(s) / Moderator(s): Identify any variables to be analyzed as mediators or moderators, if applicable
· Diagnosis: Report the method of diagnosis (e.g., structured diagnostic interview, administrative billing records, medical records, registry) and include the nomenclature (e.g., ICD-10, DSM-5)
· Case-Control Status: Report the variables used to assign case and control status



Describe the timing of assessments. 

Example: “The self-report measures were collected at baseline, mid-treatment (i.e., 5 weeks), post-treatment, and at 24 months post-treatment. The diagnostic interview was administered at baseline only.”

[bookmark: _Hlk180498100]Provide detail about each measure, including citations to the original development paper. Specify the scale or subscales being used, if applicable. Indicate whether the measures are categorical or continuous. Describe both the raw variables that will be used and any calculated variables, including the methods for calculation. If continuous variables were categorized, explain how the categories were defined and the boundaries of each category.  

[bookmark: _Hlk180498122]Consider including a data-dictionary style table identifying the variables and how they were calculated. Next is a suggested example layout.

Example:

	Variable Name
	Variable Description
	Response Options
	Algorithm (if applicable)

	Age
	Participant's age in years
	Continuous (e.g., 18-65)
	N/A (raw variable)

	Gender
	Participant's self-reported gender
	1 = Man, 2 = Woman, 3 = Other
	N/A

	BMI
	Body mass index calculated from height and weight
	Continuous (e.g., 12-60)
	BMI = weight (kg) / height (m²)

	Depression_Score
	Total score on the Beck Depression Inventory-II scale
	Continuous (e.g., 0-63)
	Sum of all items

	Diagnosis
	Eating disorder (ED) diagnosis based on DSM-5 structured clinical interview
	1 = anorexia nervosa (AN), 2 = bulimia nervosa (BN), 3 = binge-eating disorder (BED), 4= other ED, 5 = no ED
	N/A

	Case_Status
	Case or control designation based on diagnosis
	1 = Case, 0 = Control
	Case = positive ED diagnosis (i.e., AN, BN, BED, other ED)



Note: Researchers are encouraged to customize the subheadings based on the specifics of the study. The subheadings may be tailored to the study type (e.g., “Exposure” for an epidemiological study), the specific measures used (e.g., “Depression Symptoms” or “Beck Depression Inventory-II”), the study design (e.g., “Primary Outcomes” for a cohort study of an intervention), or the type of analysis being conducted (e.g., “Mediators” for a mediation analysis study). This flexible approach to structuring the Measures and Variable section ensures that the SAP is well-structured and clearly presents the relevant details, and can be written to seamlessly integrate with the Measures section of the study manuscript. Although the SAP will contain more detailed information than the manuscript, it provides a comprehensive foundation for transparent reporting, with only key aspects included in the manuscript as appropriate.

5. Statistical Analysis 
[bookmark: _Hlk180498725]
[bookmark: _Hlk204076051]The following subsections are recommended; however, researchers may wish to customize subheadings as appropriate for the study. These subsections outline key components commonly recommended in statistical analysis guidance.

Ideally, the planned analysis would be described in enough detail such that an independent data analyst could understand and reproduce the approach. That being said, from a practical standpoint, specifying every detail in advance may not always be efficient or feasible due to resource constraints, and some analytic decisions may only become clear during analysis or in response to unforeseen issues. The SAP should aim to describe the methods as fully as feasible, while recognizing that additional analytic decisions may need to be made and documented during the analysis.

[bookmark: _Hlk180498732]5.1 Selection of Sample Size/Power Calculation

Detail the process for determining the sample size, including any statistical power calculations.  If a power calculation was not performed, describe how the sample size was determined. 

Example: “A sample size of 70 was recruited to achieve 80% power to detect a group difference with an expected effect size of d=0.68 at a significance level of p < 0.05 using a two-tailed independent groups t test.” 

Example: “This study is a secondary analysis. The sample size for the study was predetermined and was not based on a power analysis or sample size calculation.”

[bookmark: _Hlk180498737]5.2 Primary Analysis(es)

[bookmark: _Hlk204004421]Describe the main analyses that will be conducted, with reference to the study objectives and hypotheses. A recommendation is to organize this section by study objective. Specify the population that will be used for each analysis, referencing the 5.5 Analysis Populations subsection for continuity. 

Note: Consider describing any statistical assumptions and how violations will be assessed and addressed. The STROBE guidelines recommend reporting both unadjusted and confounder-adjusted results; consider including both types of analyses here to support guideline-compliant reporting.  

[bookmark: _Hlk180498743]5.3 Sensitivity Analysis(es)

[bookmark: _Hlk204002996]Outline any sensitivity analyses that will be performed to test the robustness of the results. If no pre-planned sensitivity analyses are included, consider stating this explicitly.  

[bookmark: _Hlk180498747]5.4 Missing Data

Explain the approach for handling missing data. 

[bookmark: _Hlk180498752]5.5 Analysis Populations

Define the populations to be included in the analyses, including any subgroups or strata. For example, in clinical studies this might include intention-to-treat and completer populations, or sociodemographic subgroups such as age band or gender. Clearly specify the inclusion criteria for each group and ensure that each analysis specified in subsections 5.2 and 5.3 clearly defines the analysis population. This structure ensures transparency in defining and analyzing the study populations, allowing for a clear understanding of which groups will be used in each analysis. 

[bookmark: _Hlk180498759]5.6 Confidence Intervals and P values

[bookmark: _Hlk204002652]Specify the confidence intervals and P value that will be reported and interpreted. Clearly state whether any adjustment for multiple testing will be made. If no adjustment is planned, include an explicit statement that that no adjustment for multiple testing will be made. Report any correction methods that will be used for multiple testing if adjustments are planned. 

Example: “A 95% confidence interval will be reported and the Bonferroni-Holm procedure will be used to correct for multiple testing separately for each outcome category (i.e., incidence, recovery, remission, relapse).” 

6. Preregistration and Study Reporting

Section 6 is optional; all other sections are considered essential.

6.1 Preregistration

[bookmark: _Hlk180498788]Specify whether the SAP will be preregistered and identify the repository for preregistration. For example:

· Open Science Framework (OSF) (https://osf.io/)
· ClinicalTrials (https://clinicaltrials.gov)
· Country-specific registries
· protocols.io (https://www.protocols.io)
· GitHub (https://github.com)

Note: Preregistration is considered best practice; however, if not applicable to this study, amend the section’s headings and subheadings accordingly. 

6.2 Study Reporting

In this section, specify the reporting guidelines that will be followed for the study. This not only ensures methodological transparency but also facilitates the seamless integration of the SAP with the manuscript draft. Additionally, many guidelines contain items relevant to statistical procedures, which can be helpful during the SAP development stage, especially in the absence of standard SAP-specific guidelines. Readers can consult the EQUATOR Network (www.equator-network.org) as a valuable resource for finding reporting guidelines across various study types. The EQUATOR Network (Enhancing the Quality and Transparency of Health Research) provides a comprehensive, freely accessible collection of guidelines aimed at improving the reliability and accuracy of research reporting.

Example: “The study will be reported according to the STrengthening the Reporting of OBservational Studies in Epidemiology (STROBE) guidelines for observational studies26.”

Consulting study reporting guidelines during SAP development ensures that all aspects relevant to analysis are documented, helping to produce a more thorough and transparent SAP. Adhering to these standards improves clarity, completeness, and the likelihood of meeting journal and reviewer expectations, improving the changes of successful publication. 

7. Revision History

Describe the revision history of the SAP using a table. This format should include version numbers, dates, comments or rationales for changes, and the timing of revisions. For example, timing could relate to data access, unblinding, programming of the primary analysis, specific analyses, or manuscript submission. Dates can indicate when changes were made or when a version was finalized (“locked”) after ongoing edits. 

	Version
	Date
	Comments/rationale
	Timing in relation to [insert]

	1.0
	This version was locked on February 1, 2024.
	Original SAP
	Prior to data access.

	1.1
	This version was locked on August 1, 2024.
	The methods for calculating risk scores were updated to reflect advances in methods [insert citation]. Variable “A” was added as an exposure variable following the release of a relevant publication [insert citation]. 
	Prior to data access.

	1.2
	This version was locked on October 1, 2024. 
	A continuous variable, “B”, was categorized after peer review. 
	After analysis of the first site.  

	1.3
	This version was locked on November 1, 2024.
	Added subgroup analyses following analysis findings and author review. 
	Prior to manuscript submission



This section provides clear and transparent documentation of SAP revisions, helping the audience understand the changes and evaluate potential biases. 

8. References

Include all citations used in the SAP in this section. Each reference should correspond to the in-text citations used throughout the document. Ensure they are formatted consistently and follow the appropriate citation style for your field (e.g., APA, AMA, Vancouver). 













Part 2. Blank Statistical Analysis Plan Template (Guidance Removed)
Statistical Analysis Plan (SAP)

1. Administrative information

	Study Title:
	

	Principal Investigator:
	

	Statistician:
	

	SAP Author(s):
	

	SAP Version:
	



Signatures:

	

	
	
	
	

	Statistician
(please print name)
	
	Signature
	
	Date

	


	
	
	
	

	Principal Investigator
(please print name)
	
	Signature
	
	Date



List of Abbreviations

	
	

	
	

	
	

	
	

	
	

	
	

	
	


	



This Statistical Analysis Plan (SAP) was developed using a publicly available template authored by:

Watson, H. J. (2025). A statistical analysis plan template for observational studies: Promoting quality and rigor in research. Journal of Statistical Theory and Practice. Advance online publication. 

Users are encouraged to cite the original work and consult the OSF repository (https://osf.io/xrhva/) for the template and related resources.
2. Introduction


2.1 Background and Rationale



2.2 Aim, Objectives, and Hypotheses

	Aim:
	

	Objective 1 and hypotheses:
	

	Objective 2 and hypotheses:
	




3. Study Methods



3.1 Study Design



3.2 Study Population



3.3 Inclusion and Exclusion Criteria



3.4 Recruitment



3.5 Data Sources



4. Measures and Variables



	
5. Statistical Analysis 

5.1 Selection of Sample Size/Power Calculation



5.2 Primary Analysis(es)



5.3 Sensitivity Analysis(es)



5.4 Missing Data



5.5 Analysis Populations



5.6 Confidence Intervals and P values



6. Preregistration and Study Reporting

6.1 Preregistration



6.2 Study Reporting



7. Revision History

	Version
	Date
	Comments/rationale
	Timing in relation to data access

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	




8. References



