Additional file 3. AGReMA checklist — reporting of the causal mediation analysis
Opposite associations of body fat and skeletal muscle with mammographic density are not mirrored in breast cancer risk: a prospective cohort study of 106,813 women
Items follow the structure of A Guideline for Reporting Mediation Analyses of randomized trials and observational studies (AGReMA; Lee H, et al. JAMA 2021;326:1045–56), paraphrased for this checklist. Page numbers refer to the double-spaced, line-numbered manuscript file.
	Item
	Topic
	Recommendation
	Reported (section, page)

	1
	Title
	Identify the report as a mediation analysis or, if the mediation analysis is secondary, indicate it in the abstract
	Abstract, Methods (causal mediation analysis), p. 1; keywords

	2
	Abstract
	Summarise the exposure, mediator, outcome, design, estimands and main direct/indirect estimates
	Abstract, p. 1–2

	3
	Background
	Explain the scientific rationale for examining the mediating pathway
	Background, p. 3

	4
	Objectives
	State the objectives and hypotheses, including the hypothesised causal structure (exposure → mediator → outcome)
	Background, final paragraphs, p. 3–4

	5
	Design
	Describe the study design and the temporal ordering of exposure, mediator and outcome
	Study population (single baseline examination for exposure, mediator, covariates; prospective outcome), p. 4; Limitations (sixth)

	6
	Setting
	Describe setting, locations and dates
	Study population, p. 4

	7
	Participants
	Eligibility criteria and selection; sample for the mediation analysis
	Study population (density subcohort n = 76,551), p. 4; Table S1, S3

	8a
	Variables: exposure
	Define the exposure and its scale
	Body composition (SMI per 1%, per SD, quartiles), p. 6

	8b
	Variables: mediator
	Define the mediator, its measurement and timing
	Mammographic density (BI-RADS D vs A/B/C, baseline examination), p. 7

	8c
	Variables: outcome
	Define the outcome and its ascertainment
	Outcome ascertainment, p. 8

	8d
	Variables: confounders
	Identify exposure–outcome, exposure–mediator and mediator–outcome confounders and how they were selected
	Covariates, p. 8; Table 3 footnote b

	9
	Measurement
	Describe data sources and measurement of each variable
	Body composition, Mammographic density, Outcome ascertainment, p. 6–8

	10
	Bias
	Describe efforts to address bias, including for the mediator–outcome relationship
	Methods (C50-only outcome to avoid coupling mediator to ascertainment; complete-case; PH tests), p. 8–9; Limitations

	11
	Sample size
	Explain how the sample size was determined or report precision/minimum detectable effects
	Statistical analysis (minimum detectable effects), p. 9; Table S10

	12a
	Statistical methods: estimands
	Define the effects estimated (total, natural direct, natural indirect) and the scale
	Statistical analysis, p. 9 (HR and RR scales; proportion mediated not reported and why)

	12b
	Statistical methods: models
	Describe mediator and outcome models, exposure–mediator interaction, and the estimation approach
	Statistical analysis (logistic mediator model; Cox outcome model with product term; Valeri–VanderWeele estimator; b-path evaluation point), p. 9

	12c
	Statistical methods: assumptions
	State the identifying assumptions (no unmeasured confounding of the three relationships; no mediator–outcome confounder affected by exposure) and how they were assessed
	Statistical analysis (E-values), p. 9; Limitations (final)

	12d
	Statistical methods: uncertainty
	Describe how confidence intervals were obtained
	Statistical analysis (nonparametric bootstrap percentile intervals, 1,000 resamples), p. 9

	12e
	Statistical methods: sensitivity
	Describe sensitivity and additional analyses (effect modification, alternative specifications)
	Statistical analysis, p. 9; Tables S5–S8, S12

	13
	Participant flow
	Report the numbers analysed in the mediation analysis
	Study population, p. 4; Table S1

	14
	Descriptive data
	Describe participants, including the distribution of the mediator
	Table 1; Table S4 (BI-RADS distribution and prevalence by exposure quartile)

	15
	Mediator–exposure and mediator–outcome results
	Report the exposure–mediator (a-path) and mediator–outcome (b-path) estimates with precision
	Table 3; Figure 2; Results, p. 12

	16
	Main results
	Report total, natural direct and natural indirect effects with confidence intervals
	Table 3; Figure 2; Results, p. 12; RR scale, Table S5

	17
	Sensitivity analyses
	Report results of sensitivity analyses and assessments of assumptions
	Results, p. 13–14; Tables S5–S14

	18
	Key results
	Summarise key results with reference to objectives
	Discussion, first paragraph, p. 16

	19
	Limitations
	Discuss limitations including plausibility of identifying assumptions and measurement of the mediator
	Limitations, p. 20

	20
	Interpretation
	Give a cautious interpretation, including the meaning of the indirect effect in context
	Discussion, p. 16–20

	21
	Generalisability
	Discuss external validity
	Limitations (tenth), p. 20

	22
	Registration / protocol
	State whether the analysis was prespecified or registered
	Not registered; hypotheses and secondary analyses described as prespecified in Methods where applicable

	23
	Funding
	Report funding sources and role
	Declarations, p. 23

	24
	Data and code availability
	State availability of data and analysis code
	Declarations, Availability of data and materials, p. 23

	25
	Conflicts of interest
	Declare competing interests
	Declarations, p. 23


