STROBE Statement — Checklist of items for cross-sectional studies
Manuscript: Bone Density Architecture and Functional Cortical Thickness of the Greater Tuberosity: A CT-Based Analysis of 739 Proximal Humeri
	Item No
	Section
	STROBE Recommendation
	Reported on page/section

	Title and abstract
	 
	 
	 

	1
	(a)
	Indicate the study's design with a commonly used term in the title or the abstract
	Abstract (Methods): "In this retrospective cross-sectional study…"

	 
	(b)
	Provide in the abstract an informative and balanced summary of what was done and what was found
	Abstract (all 4 sections)

	Introduction
	 
	 
	 

	2
	 
	Explain the scientific background and rationale for the investigation being reported
	Background, paragraphs 1–3

	3
	 
	State specific objectives, including any prespecified hypotheses
	Background, final paragraph ("the aim of the present study was to…")

	Methods
	 
	 
	 

	4
	 
	Present key elements of study design early in the paper
	Methods, first sentence ("retrospective cross-sectional imaging study")

	5
	 
	Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection
	Methods: CT acquisitions 2008–2020, SOMA database (Stryker Trauma GmbH, Schönkirchen, Germany)

	6
	(a)
	Cross-sectional study — Give the eligibility criteria, and the sources and methods of selection of participants
	Methods: "739 left proximal humeri from skeletally mature individuals (age ≥18 years)"; exclusion criteria listed

	7
	 
	Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if applicable
	Methods: "Outcome Measures" subsection (HU density, FCT, thresholds); predictors = age, sex

	8
	 
	For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe comparability of assessment methods if there is more than one group
	Methods: "CT Acquisition and Image Processing" and "Region of Interest Definition" subsections; standardized 3D registration via SOMA framework

	9
	 
	Describe any efforts to address potential sources of bias
	Methods: standardized 3D registration reduces inter-scanner variability; left humeri only for laterality standardization; Limitations paragraph addresses remaining biases

	10
	 
	Explain how the study size was arrived at
	Methods: all available specimens meeting inclusion criteria from SOMA database (n = 739); no formal sample size calculation (full-cohort analysis)

	11
	 
	Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and why
	Methods: "Statistical Analysis" subsection; age categorized in three groups (18–40, 41–65, >65 years); age also analyzed as continuous variable (linear, quadratic, two-segment regression); density thresholds 200/100/50 HU; FCT in sampling increments

	12
	(a)
	Describe all statistical methods, including those used to control for confounding
	Methods: "Statistical Analysis" — linear regression, paired t-tests, logistic regression, bootstrap CI, Glass's δ, Cohen's d, non-linearity testing

	 
	(b)
	Describe any methods used to examine subgroups and interactions
	Methods: sex-stratified analyses, three age groups, age × sex interaction term, FCT threshold analyses by subgroup

	 
	(c)
	Explain how missing data were addressed
	Limitations: BMI available for only 47% of specimens; subsample older than full cohort, precluding meaningful BMI-density analysis

	 
	(d)
	Cross-sectional study — If applicable, describe analytical methods taking account of sampling strategy
	Not applicable (full-cohort analysis from database)

	 
	(e)
	Describe any sensitivity analyses
	Methods: non-linear models (quadratic, two-segment) compared against linear baseline using F-tests; ethnicity added to the age–sex model; prevalence-matched GT–calcar concordance

	Results
	 
	 
	 

	13
	(a)
	Report numbers of individuals at each stage of study — e.g. numbers potentially eligible, examined for eligibility, confirmed eligible, included in the study, completing follow-up, and analysed
	Methods: 742 left humeri met the database query criteria, density profiles available for 739 (analysed); Results "Demographics"; Table 1

	 
	(b)
	Give reasons for non-participation at each stage
	Methods: exclusion criteria listed (skeletal immaturity, prior fracture/implant, deformity, tumor, imaging artifacts); 3 of 742 specimens without exported density profile (reason not documented in the database export)

	 
	(c)
	Consider use of a flow diagram
	Not included (single-database extraction with clear inclusion/exclusion, no complex multi-stage selection)

	14
	(a)
	Give characteristics of study participants (e.g. demographic, clinical, social) and information on exposures and potential confounders
	Table 1: age, sex, ethnicity, cylinder length; Results "Demographics" paragraph

	 
	(b)
	Indicate number of participants with missing data for each variable of interest
	Results/Limitations: BMI available for 347/739 (47%)

	15
	 
	Cross-sectional study — Report numbers of outcome events or summary measures
	Tables 2–4: mean density by subgroup, FCT values, zone-specific densities; Results sections with CIs

	16
	(a)
	Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (e.g. 95% CI). Make clear which confounders were adjusted for and why they were included
	Results: regression coefficients with 95% CI, R², p-values; ethnicity-adjusted sensitivity model; paired differences (mean ± SD) with effect sizes (Cohen's d, Glass's δ)

	 
	(b)
	Report category boundaries when continuous variables were categorized
	Methods/Results: age groups (18–40, 41–65, >65 years); density thresholds (200 HU, 100 HU, 50 HU); FCT categories (≤1, 2, 3, ≥4 sampling increments)

	 
	(c)
	If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period
	Not applicable (cross-sectional, no risk/time dimension)

	17
	 
	Report other analyses done — e.g. analyses of subgroups and interactions, and sensitivity analyses
	Results: non-linearity analysis, threshold-crossing ages with bootstrap CI, GT–calcar concordance analysis including prevalence-matched thresholds, ethnicity sensitivity analysis, posterior-anterior asymmetry

	Discussion
	 
	 
	 

	18
	 
	Summarise key results with reference to study objectives
	Discussion, opening paragraph

	19
	 
	Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude of any potential bias
	Discussion: "Limitations" paragraph (no phantom calibration, specimen-specific sampling resolution with relative depth, no biomechanical testing, left humeri only, predominance of White specimens, incomplete BMI data, non-normal distributions, spatial correlation of depth points, breakpoint selection)

	20
	 
	Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies, and other relevant evidence
	Discussion: "Clinical Implications" paragraph; Conclusion section

	21
	 
	Discuss the generalisability (external validity) of the study results
	Discussion/Limitations: predominance of White specimens (80%), left humeri only

	22
	 
	Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the present article is based. State the relationship of the funding to the study question.
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