Additional file 3
RECORD checklist and linkage supplement
Manuscript: Patterns of regular extracurricular sport participation across grades 8 and 10 and healthcare use through young adulthood: an 11-year linked administrative cohort study. Koch Á, Sterbenz T, Kendelényi-Gulyás E, Bakucs Z, Csurilla G. Submitted to the International Journal of Behavioral Nutrition and Physical Activity.
Scope of this file. Part A completes the thirteen RECORD extension items. The underlying STROBE items, which the RECORD statement extends, are completed separately in Additional file 2 and are not duplicated here. Part B provides the narrative linkage supplement referred to in the Methods (p. 10, lines 199–202): data sources, exposure and outcome definitions, study-population selection, data cleaning, person-level linkage, data access, and access to analytic materials. Line numbers refer to the continuous line numbering of the submitted manuscript; page numbers refer to the same file as submitted and should be re-checked after any repagination.
Part A. RECORD checklist
	STROBE item
	RECORD item
	RECORD extension recommendation
	Reported in the manuscript (page; continuous line numbers) and in this file

	Title and abstract (item 1)
	RECORD 1.1
	The type of data used should be specified in the title or abstract. When possible, the name of the databases used should be included.
	Title, p. 1, lines 1–3 (“linked administrative cohort study”); Abstract, p. 2, lines 26–27 (National Assessment of Basic Competencies; a representative population panel; national health-insurance records). The full names of the databases (OKM; Admin4) are given in Methods, p. 7, lines 130–134, and in Section 1 of this file.

	
	RECORD 1.2
	If applicable, the geographic region and timeframe within which the study took place should be reported in the title or abstract.
	Abstract, p. 2, lines 26–30 (Hungary; assessments in 2008 and 2010; outcomes observed annually from 2011 through 2021); Title, p. 1, lines 1–3 (“11-year”).

	
	RECORD 1.3
	If linkage between databases was conducted for the study, this should be clearly stated in the title or abstract.
	Title, p. 1, lines 2–3 (“linked administrative cohort study”); Abstract, p. 2, lines 26–27 (“We linked the 2008 and 2010 Hungarian National Assessment of Basic Competencies to a representative population panel and national health-insurance records”).

	Participants (item 6)
	RECORD 6.1
	The methods of study population selection (such as codes or algorithms used to identify subjects) should be listed in detail. If this is not possible, an explanation should be provided.
	Methods, p. 8, lines 143–154 (sequential selection stages); exposure coding rules, p. 9, lines 161–171; Figure 1, pp. 8–9, lines 155–159; Additional file 1: Tables S1–S2; Section 3 of this file.

	
	RECORD 6.2
	Any validation studies of the codes or algorithms used to select the population should be referenced. If validation was conducted for this study and not published elsewhere, detailed methods and results should be provided.
	Section 3.3 of this file. No published validation study exists for the OKM sport items or for the annual aggregates of the health-insurance (H1) modules. Internal robustness checks are reported instead: a stricter two-item exposure definition (Methods, p. 12, lines 245–246; Additional file 1: Table S9) and selection-weighted estimation (Methods, p. 12, lines 247–248). Source documentation is cited as references 23–25.

	
	RECORD 6.3
	If the study involved linkage of databases, consider use of a flow diagram or other graphical display to demonstrate the data linkage process, including the number of individuals with linked data at each stage.
	Figure 1, pp. 8–9, lines 155–159; stage-specific counts in Methods, p. 8, lines 143–148, and in Additional file 1: Table S2; Section 5 of this file.

	Variables (item 7)
	RECORD 7.1
	A complete list of codes and algorithms used to classify exposures, outcomes, confounders, and effect modifiers should be provided. If these cannot be reported, an explanation should be provided.
	Exposure coding, p. 9, lines 161–171; outcome definitions, pp. 9–10, lines 172–189; covariates, p. 10, lines 190–199; Additional file 1: Table S1; Section 2 of this file. Explanation: the H1 modules supply annual aggregate counts and expenditure without diagnosis, procedure, or drug-class codes (p. 10, lines 180–181), so no clinical code lists underlie the outcome definitions; outcomes are defined by module and service category rather than by diagnostic coding.

	Data access and cleaning methods (item 12)
	RECORD 12.1
	Authors should describe the extent to which the investigators had access to the database population used to create the study population.
	Methods, p. 7, lines 137–142; Section 6 of this file. The authors accessed the full Admin4 population panel and the linked OKM and healthcare modules within the secure Databank environment, but had no access to direct identifiers or to source records outside the released modules.

	
	RECORD 12.2
	Authors should provide information on the data cleaning methods used in the study.
	Methods, p. 9, line 165 (treatment of undocumented and out-of-range sport codes); p. 10, lines 182–189 (structural-zero rule, deflation, treatment of negative annual corrections); p. 8, lines 150–151 (removal of fixed-effect singletons); Section 4 of this file.

	
	RECORD 12.3
	State whether the study included person-level, institutional-level, or other data linkage across two or more databases. The methods of linkage and methods of linkage quality evaluation should be provided.
	Person-level linkage. Methods, p. 7, lines 137–139; Section 5 of this file, which states that linkage was deterministic, performed by the data provider before researcher access using a stable anonymized person identifier, and that no linkage-error rates were released to the research team; observable indicators of linkage completeness are reported instead.

	Participants (item 13)
	RECORD 13.1
	Describe in detail the selection of the persons included in the study (i.e. study population selection) including filtering based on data quality, data availability, and linkage. The selection of included persons can be described in the text and/or by means of the study flow diagram.
	Methods, p. 8, lines 143–154; Figure 1, pp. 8–9, lines 155–159; Results, p. 13, lines 259–267; Additional file 1: Tables S2–S3; Section 3 of this file.

	Limitations (item 19)
	RECORD 19.1
	Discuss the implications of using data that were not created or collected to answer the specific research question(s). Include discussion of misclassification bias, unmeasured confounding, missing data, and changing eligibility over time, as they pertain to the study being reported.
	Discussion, p. 20, lines 366–374 (records shaped by registration, reimbursement, and coding); p. 19, lines 345–349 (absence of drug-class detail) and lines 354–357 (absence of diagnosis and procedure codes); p. 21, lines 383–389 (exposure misclassification between waves); lines 394–403 (cohort selection, unobserved private care, residual confounding); Methods, p. 11, lines 216–222 (limits of the fixed-effect design); p. 10, lines 182–186 (changing observation status over time).

	Accessibility of protocol, raw data, and programming code (item 22)
	RECORD 22.1
	Authors should provide information on how to access any supplemental information such as the study protocol, raw data, or programming code.
	Declarations — Availability of data and materials, p. 23, lines 435–441; Section 7 of this file.



Part B. Linkage supplement
1. Data sources
Two data systems were combined. The National Assessment of Basic Competencies (Országos Kompetenciamérés; OKM) is the annual national student assessment administered by the Hungarian Educational Authority; its student background questionnaire supplied the sport-participation items used as the exposure and the family background index used as a covariate (reference 25). The Linked Administrative Panel Database (Admin4) is a research database compiled from records supplied by Hungarian administrative authorities and held by the ELTE Centre for Economic and Regional Studies (KRTK) Databank. Admin4 follows a representative 50% sample of the Hungarian population from 2003 through 2021; its sampling frame originates from the national social-security register and is updated for entries to and exits from the population (references 23–24).
The modules used were: the core population panel, which determines whether an individual is observed in a given calendar year; the education module, which carries the linked OKM records; the family-relationship module, from which parent–child links were derived from family-allowance records; the employment, earnings, and social-transfer modules, from which pre-exposure parental histories for 2003–2007 were constructed; and the health-insurance (H1) modules of the National Health Insurance Fund, covering primary care, specialist outpatient care, inpatient care, and dispensed prescriptions, with the corresponding reimbursed and patient-paid amounts.
The H1 modules are event files: person-months without a recorded event are absent from the file rather than recorded as zero. They contain annual aggregate counts and monetary amounts and carry no diagnosis, procedure, or drug-class codes. This determines both the outcome definitions in Section 2 and the missing-value rule in Section 4.
2. Exposure, outcome, and covariate definitions
2.1 Exposure. At each assessment (2008, grade 8; 2010, grade 10) students reported whether they regularly participated in (i) a school-organized extracurricular recreational sport activity and (ii) sport lessons or activities outside school. Neither item referred to compulsory physical education. An explicit affirmative response to either item defined sport participation; classification as no sport required explicit negative responses to both. Undocumented code 0, codes 7–9, and system-missing values were treated as missing. Students were then classified into four observed patterns: sport at neither assessment (reference), grade 10 only, grade 8 only, and both assessments. A stricter definition requiring valid responses to both items at both assessments was used in sensitivity analysis. Full coding and the broad and setting-specific pattern distributions are in Additional file 1: Table S1.
2.2 Outcomes. Thirteen annual outcomes were constructed from the H1 modules. Utilization: primary-care contacts; all specialist outpatient visits; laboratory services; non-laboratory outpatient visits; inpatient days; dispensed prescriptions. Expenditure: outpatient, laboratory, non-laboratory outpatient, and inpatient expenditure; public pharmaceutical subsidy; patient pharmaceutical spending; and observable publicly reimbursed expenditure, defined as outpatient expenditure plus inpatient expenditure plus public pharmaceutical subsidy. The last measure excludes person-level primary-care financing, fully private care, and any cost outside the available modules; it is an administrative payer aggregate, not total healthcare or societal cost. Outcomes are defined by module and service category; because the modules carry no clinical codes, no diagnosis, procedure, or ATC code lists underlie them.
2.3 Covariates. Age at the grade-8 assessment, sex, and the continuous OKM family background index (a summary of parental education and household resources), together with baseline-school and calendar-year fixed effects. In the parent-linked subsample, pre-exposure parental variables measured in 2003–2007 summarized earnings position, earnings-day intensity, labor-market activity, linked-parent composition, and reconstructed family links.
3. Study-population selection
Selection proceeded in the following sequential stages, shown graphically in Figure 1 of the manuscript and numerically in Additional file 1: Table S2.
(1) Source cohort: 53,495 students observed in grade 8 in the 2008 OKM within the Admin4 sample. (2) Re-observation: 45,800 of these (85.6%) were located in the 2010 grade-10 assessment. (3) Exposure availability: 25,923 had a valid broad sport measure at both assessments. (4) Covariate completeness: 23,286 of these also had complete information on age, sex, the family background index, and baseline school; this is the complete-case cohort. (5) Follow-up contribution: 23,283 contributed at least one observed follow-up year between 2011 and 2021 and enter the analysis. Outcome-specific estimation samples range from 22,827 to 23,283 participants and from 250,539 to 255,545 person-years, because the PPML estimator drops fixed-effect singletons for sparse outcomes.
3.1 Filtering on data quality and availability. Attrition between stages (2) and (3) reflects both non-response to the sport items and the coding rules in Section 2.1; attrition between (3) and (4) reflects missing baseline covariates. The final cohort represents 43.5% of the source cohort and is somewhat younger, more female, and more socioeconomically advantaged than the source cohort; the direction and size of these differences are reported in Additional file 1: Table S2. Stabilized inverse-probability weights for inclusion in the two-assessment cohort, trimmed at the 1st and 99th percentiles, produced similar estimates (Additional file 1: Table S10).
3.2 Denominator construction. A person-year entered the analysis only when the individual was recorded in the Admin4 population panel in that year. Years outside population-panel observation were left missing rather than treated as years with no care.
3.3 Validation. No published validation study exists for the OKM sport items or for the annual H1 aggregates, and no separate validation was undertaken for this study. The stricter two-item exposure definition, the selection-weighted models, and the replication in an independent grade-10 cohort (34,112 students observed in grade 10 in 2008, followed 2009–2021) serve as internal robustness checks in place of formal validation.
4. Data cleaning
(1) Sport items: undocumented code 0, codes 7–9, and system-missing values recoded to missing before pattern construction. (2) Healthcare aggregates: after annual aggregation, a missing value was coded as zero only when the individual was present in the population panel in that year; otherwise the person-year remained missing. (3) Monetary values: converted to constant 2021 Hungarian forints using the national consumer price index (reference 26). (4) Negative annual amounts, which arise from retrospective administrative corrections and are rare, were dropped from the corresponding expenditure outcome only, leaving the same person-year available for all other outcomes. (5) Estimation: observations dropped by ppmlhdfe as fixed-effect singletons account for the small differences between outcome-specific samples. No imputation was performed; the main analysis is complete-case with respect to baseline covariates.
5. Person-level linkage and linkage quality
Linkage was at the person level and was performed by the data provider before researcher access. The provider links the source registers using the identifiers held in the originating administrative systems and releases a stable anonymized person identifier that is constant across years and modules; the research team therefore performed no linkage itself and had no access to direct identifiers, names, or social-security numbers. Linkage is deterministic on this identifier: matching is exact and no probabilistic matching, blocking, or clerical review was involved at the researcher stage.
Linkage quality evaluation. Because linkage is performed upstream, no false-match or missed-match rates were released to the research team, and linkage error cannot be quantified directly. Three observable indicators are reported instead. First, 85.6% of the 2008 grade-8 source cohort was re-observed in the 2010 grade-10 assessment, which bounds the combined effect of true attrition from schooling and any failure to link across waves. Second, 99.3% of the complete-case cohort was observed in all 11 outcome years, indicating near-complete continuity of the person identifier across the follow-up period. Third, at least one parent was linked for approximately half of the analytic cohort, which is the expected rate given that both child and parent must fall within the underlying 50% population sample; the parent-linked and full cohorts produced similar estimates (Additional file 1: Table S7). Residual linkage error would most plausibly act as non-differential loss of person-years, which the population-panel denominator rule (Section 3.2) is designed to prevent from being read as zero utilization.
[AUTHORS: if the KRTK Databank documentation specifies the linkage key or reports linkage rates for the OKM–Admin4 join, cite that document here; otherwise this section can stand as written.]
6. Data access and researcher permissions
All analyses were carried out inside the secure Databank environment of the ELTE Centre for Economic and Regional Studies, under the Databank’s access and output-control rules. The authors had access to the full Admin4 population panel and to the linked OKM, family, labor-market, and health-insurance modules for the approved project, but not to direct identifiers, to source registers outside the released modules, or to any record permitting re-identification. Only aggregate statistical output left the environment, subject to the Databank’s disclosure-control review.
[AUTHORS: insert the approving or reviewing body, the approval or waiver reference number, and the exact informed-consent waiver wording, matching the Ethics approval and consent to participate section of the manuscript.]
7. Access to data and analytic materials
Individual-level data are held by the ELTE Centre for Economic and Regional Studies Databank, contain sensitive administrative records, are not publicly available, and cannot be shared by the authors. Researchers may apply directly to the Databank for access, subject to project approval, data-protection requirements, and the applicable access rules. No separate study protocol was registered and no public analysis-code repository accompanies this submission; analyses were conducted in Stata 17 using ppmlhdfe within the secure environment. All supplementary results referred to in the manuscript are provided in Additional file 1.
[AUTHORS: optional but recommended — add a contact point for Databank applications, and state whether the Stata do-files can be made available from the corresponding author on reasonable request, subject to Databank rules.]
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