Additional file 1. Supplementary methods and tables S1-S14
Supplementary Methods
Exposure coding
At each OKM assessment, students answered two items on regular extracurricular sport: school-organized extracurricular recreational sport and sport lessons or activities outside school. Compulsory physical education was not included. An explicit yes to either item defined the broad sport measure. Classification as no sport required explicit no responses to both items. Undocumented code 0, codes 7–9, and system-missing values were treated as missing. Students with a valid broad measure at both assessments were classified as reporting sport at neither assessment, grade 10 only, grade 8 only, or both assessments. These categories describe status at two school assessments and do not establish uninterrupted participation between them.
The strict sensitivity measure required valid responses to both sport items at both assessments. Within that sample, an explicit yes to either item at an assessment defined sport, and explicit no responses to both items defined no sport. Setting-specific analyses applied the same four-pattern classification separately to school-organized and out-of-school sport. Broad and setting-specific participation-pattern distributions are reported in Table S1.
Cohort construction and follow-up
The source cohort comprised 53,495 students observed in grade 8 in the 2008 OKM. Of these, 45,800 were observed again in grade 10 in 2010, 25,923 had a valid broad sport measure at both assessments, and 23,286 also had complete age, sex, family-background, and baseline-school information. Follow-up began in 2011 and ended in 2021. A total of 23,283 students contributed at least one observed follow-up year. A person-year was included only when the individual was present in the Admin4 population panel in that year. Stage-specific cohort construction and selection diagnostics are reported in Table S2.
Outcome-specific samples differed slightly because ppmlhdfe removed fixed-effect singletons for sparse outcomes. The full sample presented to the estimator and the final person-year and participant counts for each outcome are reported in Table S3.
Healthcare outcomes and annual observation
Annual healthcare outcomes covered primary-care contacts, specialist outpatient visits, laboratory services, non-laboratory outpatient visits, inpatient days, dispensed prescriptions, and the corresponding available expenditure measures. Observable publicly reimbursed expenditure was defined as outpatient expenditure plus inpatient expenditure plus public pharmaceutical subsidy. It excludes person-level primary-care financing, fully private care, and costs outside the available modules.
The healthcare event modules were sparse because person-months without a recorded event were absent. After annual aggregation, a missing healthcare value was coded as zero only when the individual was present in the Admin4 population panel in that year. Years without population-panel observation remained missing. Monetary values were converted to constant 2021 HUF. Rare negative annual amounts reflecting retrospective administrative corrections were omitted only from the corresponding PPML expenditure outcome.
Covariates and parental histories
Main models included age at the grade-8 assessment, sex, the continuous family background index, baseline-school fixed effects, and calendar-year fixed effects. Parent-child links were not required for the main cohort. In the linked subsample, the core parental-history specification summarized parental earnings position, earnings-day intensity, the share of preperiod years with positive earnings days, the number and sex composition of linked parents, and related family-link information during 2003–2007. The expanded specification additionally included the mean age of linked parents, variability in parental earnings position, parental insured-day intensity, and the maximum reconstructed child-link count.
Main, stepwise, and multiplicity-adjusted models
Separate PPML models were estimated for 13 annual outcomes. Standard errors were clustered by person and baseline school. Sport reported at neither assessment was the reference group. Exponentiated sport coefficients are rate ratios for utilization outcomes and ratios of expected annual expenditure for monetary outcomes. Benjamini–Hochberg q values were calculated across all 39 main sport–outcome comparisons. Dispensed prescriptions and observable publicly reimbursed expenditure were the focal outcomes. The complete main estimates and q values are reported in Table S4, and pairwise and omnibus tests for the focal outcomes are reported in Table S5.
For the focal outcomes, stepwise specifications first retained sport pattern, baseline-school fixed effects, and calendar-year fixed effects; then added age and sex; and then added family background. In the core parent-linked sample, the model was estimated before and after adding the core parental-history variables. Results are reported in Table S6.
Selection weighting
The inverse-probability selection model was restricted to source-cohort members with complete age, sex, family-background, and baseline-school data. The outcome was valid broad sport status at both the grade-8 and grade-10 assessments. Predictors were age, sex, family background, an indicator for at least one linked parent, and the baseline-district missingness indicator available in the source data. Stabilized weights based on the fitted selection probabilities were trimmed at the first and 99th percentiles. The selection model and weight distribution are reported in Table S2.
Secondary and sensitivity analyses
Pre-exposure parental-history models first isolated the parent-linked sample restriction and then compared identical samples before and after parental adjustment (Table S7). Inter-wave child-health models compared the main specification with a model adding the child's 2009 primary-care contacts, non-laboratory outpatient use, inpatient days, and prescriptions, transformed with the inverse hyperbolic sine (Table S8).
Design sensitivities used the strict exposure definition, excluded 2020–2021, replaced the fixed-effect structure with baseline-school-by-year or sex-by-year effects, restricted the sample to students observed in all 11 follow-up years, and applied trimmed stabilized selection weights (Table S9). Clustering sensitivities compared two-way clustering by person and baseline school with clustering by person only and by school only (Table S10).
Sex-specific models and pooled interaction models assessed heterogeneity by sex (Table S11). Follow-up-period models covered 2011–2013, 2014–2016, 2017–2019, and 2020–2021, with formal joint tests of sport-pattern-by-period interactions (Table S12). Grade-specific models used all participants with a valid sport measure at the relevant grade, irrespective of validity at the other assessment. Setting-specific models separated school-organized from out-of-school sport (Table S13).
Replication cohort
The replication cohort comprised 34,112 students observed in grade 10 in 2008 and followed from 2009 through 2021. The exposure was any regular extracurricular sport reported in grade 10. Models used the same baseline-school and calendar-year fixed-effect structure and person-and-school clustered standard errors as the main analysis. Results for dispensed prescriptions and observable publicly reimbursed expenditure are reported in Table S14.


Table S1. Regular extracurricular sport-participation patterns
Panel A. Regular extracurricular sport across grades 8 and 10

	Sport participation pattern
	N
	Percent

	Neither assessment
	9,642
	37.2%

	Grade 10 only
	2,521
	9.7%

	Grade 8 only
	6,393
	24.7%

	Both assessments
	7,367
	28.4%



Panel B. School-organized extracurricular sport
	Participation pattern
	N
	Percent

	Neither assessment
	13,446
	51.6%

	Grade 10 only
	2,090
	8.0%

	Grade 8 only
	6,999
	26.9%

	Both assessments
	3,521
	13.5%


Panel C. Out-of-school sport lessons or activities
	Participation pattern
	N
	Percent

	Neither assessment
	16,499
	60.8%

	Grade 10 only
	2,690
	9.9%

	Grade 8 only
	3,723
	13.7%

	Both assessments
	4,210
	15.5%



Note. Sport participation refers to an explicit report of regular school-organized extracurricular recreational sport or an out-of-school sport lesson or activity. Compulsory physical education was not included. Counts require valid responses for the relevant broad or setting-specific measure at both assessments. Reporting sport at both assessments does not establish uninterrupted participation between assessments.


Table S2. Cohort construction and selection diagnostics
Panel A. Sequential cohort construction
	Stage
	N retained
	Excluded at stage
	% of previous
	% of source

	2008 grade-8 source cohort
	53,495
	–
	100.0
	100.0

	Observed again in grade 10 in 2010
	45,800
	7,695
	85.6
	85.6

	Valid broad sport measure at both assessments
	25,923
	19,877
	56.6
	48.5

	Complete age, sex, family background, and baseline-school information
	23,286
	2,637
	89.8
	43.5

	At least one observed follow-up year, 2011–2021
	23,283
	3
	100.0
	43.5



Panel B. Analytic sample selection
	Characteristic
	Excluded
	Included
	SMD

	Participants, N
	30,212
	23,283
	

	Age at grade 8 assessment, mean (SD)
	14.04 ( 0.86)
	13.85 ( 0.58)
	 -0.26

	Male, percent
	 54.5
	 45.8
	 -0.17

	Family background index, mean (SD)
	 -0.14 (  1.08)
	  0.10 (  0.93)
	  0.24

	Family background index missing, percent
	 59.0
	  0.0
	 -1.69

	At least one linked parent, percent
	 50.2
	 50.9
	  0.01

	Observed in grade 10 in 2010, percent
	 74.5
	100.0
	  0.83

	Valid grade 8 sport status, percent
	 47.5
	100.0
	  1.49

	Baseline district missing, percent
	  0.3
	  0.1
	 -0.04



Panel C. Selection model
	
	selected_two_assessments
	

	
	b
	se

	Age at grade 8 assessment
	-0.307***
	(0.021)

	Male
	-0.167***
	(0.023)

	Family background index
	0.219***
	(0.011)

	At least one linked parent
	0.034
	(0.022)

	Baseline district missing
	-0.685***
	(0.246)

	Participants
	35683
	



Panel D. Selection-weight distribution
	Weight
	Mean
	SD
	Min
	p1
	Median
	p99
	Max

	Raw stabilized
	2.059
	139.010
	0.804
	0.830
	0.981
	1.366
	2.1e+04

	Trimmed stabilized
	0.996
	0.099
	0.830
	0.830
	0.981
	1.366
	1.366



Note. Selection was sequential. Valid broad sport status required a valid measure at both assessments; complete baseline covariates comprised age, sex, family background, and baseline school. Included participants additionally contributed at least one observed follow-up year. SMD denotes standardized mean difference. The inverse-probability model was restricted to source-cohort members with complete baseline model covariates; stabilized weights were trimmed at the first and 99th percentiles.


Table S3. Outcome-specific main-model samples
	Outcome
	Person-years
	Participants
	Full N
	Separated
	Singletons

	Primary care contacts
	255,545
	23,283
	255,545
	0
	0

	Outpatient visits
	255,545
	23,283
	255,545
	0
	0

	Laboratory services
	255,303
	23,261
	255,545
	0
	242

	Non-laboratory outpatient visits
	255,545
	23,283
	255,545
	0
	0

	Inpatient days
	250,539
	22,827
	255,545
	0
	5,006

	Dispensed prescriptions
	255,523
	23,281
	255,545
	0
	22

	Outpatient expenditure, 2021 HUF
	255,544
	23,283
	255,544
	0
	0

	Laboratory expenditure, 2021 HUF
	255,303
	23,261
	255,545
	0
	242

	Non-laboratory outpatient expenditure, 2021 HUF
	255,544
	23,283
	255,544
	0
	0

	Inpatient expenditure, 2021 HUF
	250,539
	22,827
	255,545
	0
	5,006

	Public pharmaceutical subsidy, 2021 HUF
	255,523
	23,281
	255,545
	0
	22

	Patient pharmaceutical spending, 2021 HUF
	255,523
	23,281
	255,545
	0
	22

	Observable publicly reimbursed expenditure, 2021 HUF
	255,544
	23,283
	255,544
	0
	0



Note. Full N is the sample presented to ppmlhdfe before separation or singleton removal. Participants are unique individuals in the final estimation sample. Missing event-module aggregates were coded as zero only on population-panel-observed person-years.

Table S4. Main associations and false-discovery-rate adjustment
	Outcome
	Contrast
	Adjusted ratio
	95 CI
	p
	BH q
	Priority
	Person-years
	Persons

	Primary care contacts
	Grade 10 only vs neither
	0.972
	[0.938, 1.008]
	0.1288
	0.3141
	Secondary
	255,545
	23,283

	Primary care contacts
	Grade 8 only vs neither
	0.993
	[0.968, 1.018]
	0.5716
	0.7255
	Secondary
	255,545
	23,283

	Primary care contacts
	Both vs neither
	0.958
	[0.934, 0.983]
	0.0010
	0.0062
	Secondary
	255,545
	23,283

	Outpatient visits
	Grade 10 only vs neither
	1.051
	[1.002, 1.102]
	0.0403
	0.1326
	Secondary
	255,545
	23,283

	Outpatient visits
	Grade 8 only vs neither
	1.030
	[0.995, 1.066]
	0.0899
	0.2503
	Secondary
	255,545
	23,283

	Outpatient visits
	Both vs neither
	1.074
	[1.040, 1.110]
	0.0000
	0.0002
	Secondary
	255,545
	23,283

	Laboratory services
	Grade 10 only vs neither
	1.025
	[0.960, 1.094]
	0.4623
	0.6959
	Secondary
	255,303
	23,261

	Laboratory services
	Grade 8 only vs neither
	1.006
	[0.962, 1.051]
	0.8038
	0.8708
	Secondary
	255,303
	23,261

	Laboratory services
	Both vs neither
	1.014
	[0.970, 1.060]
	0.5283
	0.7118
	Secondary
	255,303
	23,261

	Non-laboratory outpatient visits
	Grade 10 only vs neither
	1.059
	[1.010, 1.110]
	0.0167
	0.0754
	Secondary
	255,545
	23,283

	Non-laboratory outpatient visits
	Grade 8 only vs neither
	1.037
	[1.002, 1.074]
	0.0408
	0.1326
	Secondary
	255,545
	23,283

	Non-laboratory outpatient visits
	Both vs neither
	1.093
	[1.056, 1.130]
	0.0000
	0.0000
	Secondary
	255,545
	23,283

	Inpatient days
	Grade 10 only vs neither
	0.868
	[0.707, 1.065]
	0.1742
	0.3774
	Secondary
	250,539
	22,827

	Inpatient days
	Grade 8 only vs neither
	1.062
	[0.899, 1.255]
	0.4793
	0.6959
	Secondary
	250,539
	22,827

	Inpatient days
	Both vs neither
	0.935
	[0.788, 1.110]
	0.4437
	0.6959
	Secondary
	250,539
	22,827

	Dispensed prescriptions
	Grade 10 only vs neither
	0.949
	[0.865, 1.042]
	0.2768
	0.5681
	Primary
	255,523
	23,281

	Dispensed prescriptions
	Grade 8 only vs neither
	0.880
	[0.819, 0.945]
	0.0005
	0.0035
	Primary
	255,523
	23,281

	Dispensed prescriptions
	Both vs neither
	0.830
	[0.770, 0.895]
	0.0000
	0.0000
	Primary
	255,523
	23,281

	Outpatient expenditure, 2021 HUF
	Grade 10 only vs neither
	1.087
	[1.013, 1.167]
	0.0204
	0.0795
	Secondary
	255,544
	23,283

	Outpatient expenditure, 2021 HUF
	Grade 8 only vs neither
	1.010
	[0.970, 1.052]
	0.6222
	0.7255
	Secondary
	255,544
	23,283

	Outpatient expenditure, 2021 HUF
	Both vs neither
	1.040
	[0.999, 1.084]
	0.0574
	0.1722
	Secondary
	255,544
	23,283

	Laboratory expenditure, 2021 HUF
	Grade 10 only vs neither
	1.127
	[0.955, 1.329]
	0.1586
	0.3638
	Secondary
	255,303
	23,261

	Laboratory expenditure, 2021 HUF
	Grade 8 only vs neither
	0.983
	[0.917, 1.054]
	0.6325
	0.7255
	Secondary
	255,303
	23,261

	Laboratory expenditure, 2021 HUF
	Both vs neither
	0.997
	[0.924, 1.075]
	0.9327
	0.9774
	Secondary
	255,303
	23,261

	Non-laboratory outpatient expenditure, 2021 HUF
	Grade 10 only vs neither
	1.075
	[1.013, 1.142]
	0.0174
	0.0754
	Secondary
	255,544
	23,283

	Non-laboratory outpatient expenditure, 2021 HUF
	Grade 8 only vs neither
	1.018
	[0.976, 1.061]
	0.4013
	0.6959
	Secondary
	255,544
	23,283

	Non-laboratory outpatient expenditure, 2021 HUF
	Both vs neither
	1.052
	[1.010, 1.096]
	0.0153
	0.0754
	Secondary
	255,544
	23,283

	Inpatient expenditure, 2021 HUF
	Grade 10 only vs neither
	1.009
	[0.749, 1.360]
	0.9523
	0.9774
	Secondary
	250,539
	22,827

	Inpatient expenditure, 2021 HUF
	Grade 8 only vs neither
	1.032
	[0.922, 1.154]
	0.5890
	0.7255
	Secondary
	250,539
	22,827

	Inpatient expenditure, 2021 HUF
	Both vs neither
	1.046
	[0.925, 1.182]
	0.4769
	0.6959
	Secondary
	250,539
	22,827

	Public pharmaceutical subsidy, 2021 HUF
	Grade 10 only vs neither
	1.163
	[0.726, 1.863]
	0.5293
	0.7118
	Secondary
	255,523
	23,281

	Public pharmaceutical subsidy, 2021 HUF
	Grade 8 only vs neither
	0.723
	[0.389, 1.346]
	0.3070
	0.5986
	Secondary
	255,523
	23,281

	Public pharmaceutical subsidy, 2021 HUF
	Both vs neither
	0.890
	[0.528, 1.502]
	0.6636
	0.7395
	Secondary
	255,523
	23,281

	Patient pharmaceutical spending, 2021 HUF
	Grade 10 only vs neither
	0.985
	[0.926, 1.047]
	0.6313
	0.7255
	Secondary
	255,523
	23,281

	Patient pharmaceutical spending, 2021 HUF
	Grade 8 only vs neither
	0.966
	[0.925, 1.010]
	0.1286
	0.3141
	Secondary
	255,523
	23,281

	Patient pharmaceutical spending, 2021 HUF
	Both vs neither
	0.920
	[0.882, 0.961]
	0.0001
	0.0014
	Secondary
	255,523
	23,281

	Observable publicly reimbursed expenditure, 2021 HUF
	Grade 10 only vs neither
	1.077
	[0.876, 1.323]
	0.4818
	0.6959
	Primary
	255,544
	23,283

	Observable publicly reimbursed expenditure, 2021 HUF
	Grade 8 only vs neither
	0.934
	[0.780, 1.118]
	0.4549
	0.6959
	Primary
	255,544
	23,283

	Observable publicly reimbursed expenditure, 2021 HUF
	Both vs neither
	1.000
	[0.854, 1.170]
	0.9978
	0.9978
	Primary
	255,544
	23,283



Note. Adjusted ratios are rate ratios for utilization outcomes and expected-expenditure ratios for expenditure outcomes. Reference group: no sport reported at either assessment. Models adjust for age at grade 8, sex, family background, baseline-school fixed effects, and calendar-year fixed effects, with standard errors clustered by person and baseline school. Benjamini–Hochberg q values cover all three sport contrasts across all 13 main outcomes. The focal outcomes were dispensed prescriptions and observable publicly reimbursed expenditure.
Table S5. Pairwise and omnibus tests for the primary outcomes
	Outcome
	Contrast
	Ratio
	95% CI
	p
	Test

	Dispensed prescriptions
	Both vs grade 8 only
	0.944
	[0.886, 1.006]
	0.0739
	Pairwise ratio

	Dispensed prescriptions
	Both vs grade 10 only
	0.875
	[0.798, 0.958]
	0.0041
	Pairwise ratio

	Dispensed prescriptions
	Grade 8 only vs grade 10 only
	0.927
	[0.848, 1.013]
	0.0927
	Pairwise ratio

	Dispensed prescriptions
	Joint test of all sport-pattern terms
	--
	--
	0.0000
	Omnibus Wald test

	Observable publicly reimbursed expenditure
	Both vs grade 8 only
	1.071
	[0.911, 1.258]
	0.4060
	Pairwise ratio

	Observable publicly reimbursed expenditure
	Both vs grade 10 only
	0.929
	[0.754, 1.144]
	0.4861
	Pairwise ratio

	Observable publicly reimbursed expenditure
	Grade 8 only vs grade 10 only
	0.867
	[0.702, 1.071]
	0.1858
	Pairwise ratio

	Observable publicly reimbursed expenditure
	Joint test of all sport-pattern terms
	--
	--
	0.6014
	Omnibus Wald test


Note. Pairwise ratios compare adjusted expected outcomes between two nonreference sport-pattern groups. A ratio below one indicates a lower expected outcome in the first listed group. The omnibus row tests the three sport-pattern coefficients jointly.

Table S6. Stepwise covariate adjustment for focal outcomes
Panel A. Stepwise adjustment: Dispensed prescriptions
	
	Sport plus FE
	
	Plus age and sex
	
	Plus family background
	
	Core-parent sample
	
	Plus parent history
	

	
	b
	se
	b
	se
	b
	se
	b
	se
	b
	se

	Sport reported at grade 10 only
	-0.075
	(0.047)
	-0.050
	(0.047)
	-0.052
	(0.048)
	-0.034
	(0.072)
	-0.038
	(0.072)

	Sport reported at grade 8 only
	-0.157***
	(0.037)
	-0.127***
	(0.036)
	-0.128***
	(0.036)
	-0.138***
	(0.051)
	-0.136***
	(0.050)

	Sport reported at both assessments
	-0.243***
	(0.038)
	-0.183***
	(0.038)
	-0.186***
	(0.038)
	-0.180***
	(0.052)
	-0.177***
	(0.052)

	Age at grade 8 assessment
	
	
	0.048***
	(0.011)
	0.049***
	(0.011)
	0.057
	(0.038)
	0.058
	(0.038)

	Male
	
	
	-0.369***
	(0.030)
	-0.369***
	(0.030)
	-0.373***
	(0.039)
	-0.375***
	(0.040)

	Family background index
	
	
	
	
	0.015
	(0.021)
	0.027
	(0.036)
	0.006
	(0.038)

	Parental earnings-position score, 2003-2007
	
	
	
	
	
	
	
	
	0.309
	(0.244)

	Parental earnings-day intensity, 2003-2007
	
	
	
	
	
	
	
	
	0.046
	(0.220)

	Share of preperiod years with positive earnings days
	
	
	
	
	
	
	
	
	-0.814*
	(0.478)

	Number of linked parents
	
	
	
	
	
	
	
	
	-0.255*
	(0.139)

	Linked male parent or parents only
	
	
	
	
	
	
	
	
	0.046
	(0.066)

	Linked female and male parents
	
	
	
	
	
	
	
	
	0.374**
	(0.189)

	Mean dependent variable
	4.010
	
	4.010
	
	4.010
	
	4.028
	
	4.028
	

	Person-years
	255523
	
	255523
	
	255523
	
	129966
	
	129966
	

	Participants
	23281
	
	23281
	
	23281
	
	11840
	
	11840
	

	Baseline schools
	2339
	
	2339
	
	2339
	
	2214
	
	2214
	



Panel B. Stepwise adjustment: Observable publicly reimbursed expenditure
	
	Sport plus FE
	
	Plus age and sex
	
	Plus family background
	
	Core-parent sample
	
	Plus parent history
	

	
	b
	se
	b
	se
	b
	se
	b
	se
	b
	se

	Sport reported at grade 10 only
	0.033
	(0.104)
	0.065
	(0.103)
	0.074
	(0.105)
	0.107
	(0.185)
	0.103
	(0.188)

	Sport reported at grade 8 only
	-0.109
	(0.092)
	-0.073
	(0.090)
	-0.068
	(0.092)
	-0.057
	(0.171)
	-0.058
	(0.168)

	Sport reported at both assessments
	-0.081
	(0.080)
	-0.014
	(0.079)
	-0.000
	(0.080)
	0.034
	(0.142)
	0.036
	(0.141)

	Age at grade 8 assessment
	
	
	0.035
	(0.025)
	0.028
	(0.028)
	0.002
	(0.090)
	-0.002
	(0.091)

	Male
	
	
	-0.424***
	(0.060)
	-0.422***
	(0.060)
	-0.436***
	(0.100)
	-0.441***
	(0.102)

	Family background index
	
	
	
	
	-0.070**
	(0.032)
	-0.036
	(0.054)
	-0.039
	(0.057)

	Parental earnings-position score, 2003-2007
	
	
	
	
	
	
	
	
	0.110
	(0.669)

	Parental earnings-day intensity, 2003-2007
	
	
	
	
	
	
	
	
	-0.229
	(0.455)

	Share of preperiod years with positive earnings days
	
	
	
	
	
	
	
	
	0.208
	(1.157)

	Number of linked parents
	
	
	
	
	
	
	
	
	0.569*
	(0.297)

	Linked male parent or parents only
	
	
	
	
	
	
	
	
	0.168
	(0.107)

	Linked female and male parents
	
	
	
	
	
	
	
	
	-0.661**
	(0.323)

	Mean dependent variable
	31041.118
	
	31041.118
	
	31041.118
	
	32406.419
	
	32406.419
	

	Person-years
	255544
	
	255544
	
	255544
	
	129998
	
	129998
	

	Participants
	23283
	
	23283
	
	23283
	
	11843
	
	11843
	

	Baseline schools
	2341
	
	2341
	
	2341
	
	2217
	
	2217
	


Note. Panel A shows dispensed prescriptions; panel B shows observable publicly reimbursed expenditure. Columns 1–3 use identical full main samples and sequentially add age and sex and then family background to models containing sport pattern, baseline-school fixed effects, and calendar-year fixed effects. Columns 4–5 use identical core parent-history samples before and after parental adjustment. Entries are PPML coefficients with person-and-school clustered standard errors in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01.


Table S7. Pre-exposure parental-history sensitivity analyses
Panel A. Pre-exposure parental-history sensitivity: Dispensed prescriptions
	
	Main
	
	Parent-linked
	
	Core sample
	
	Core adjusted
	
	Expanded sample
	
	Expanded adjusted
	

	
	b
	se
	b
	se
	b
	se
	b
	se
	b
	se
	b
	se

	Sport reported at grade 10 only
	-0.052
	(0.048)
	-0.034
	(0.072)
	-0.034
	(0.072)
	-0.038
	(0.072)
	-0.034
	(0.073)
	-0.043
	(0.072)

	Sport reported at grade 8 only
	-0.128***
	(0.036)
	-0.137***
	(0.051)
	-0.138***
	(0.051)
	-0.136***
	(0.050)
	-0.138***
	(0.051)
	-0.136***
	(0.050)

	Sport reported at both assessments
	-0.186***
	(0.038)
	-0.179***
	(0.052)
	-0.180***
	(0.052)
	-0.177***
	(0.052)
	-0.180***
	(0.053)
	-0.175***
	(0.052)

	Age at grade 8 assessment
	0.049***
	(0.011)
	0.057
	(0.038)
	0.057
	(0.038)
	0.058
	(0.038)
	0.057
	(0.038)
	0.064*
	(0.038)

	Male
	-0.369***
	(0.030)
	-0.372***
	(0.039)
	-0.373***
	(0.039)
	-0.375***
	(0.040)
	-0.373***
	(0.039)
	-0.374***
	(0.039)

	Family background index
	0.015
	(0.021)
	0.027
	(0.036)
	0.027
	(0.036)
	0.006
	(0.038)
	0.027
	(0.036)
	0.004
	(0.037)

	Parental earnings-position score, 2003-2007
	
	
	
	
	
	
	0.309
	(0.244)
	
	
	0.319
	(0.247)

	Parental earnings-day intensity, 2003-2007
	
	
	
	
	
	
	0.046
	(0.220)
	
	
	-0.239
	(0.293)

	Share of preperiod years with positive earnings days
	
	
	
	
	
	
	-0.814*
	(0.478)
	
	
	-0.736
	(0.456)

	Mean age of linked parents in 2008
	
	
	
	
	
	
	
	
	
	
	-0.001
	(0.004)

	Parental earnings-position variability, 2003-2007
	
	
	
	
	
	
	
	
	
	
	-0.040
	(0.045)

	Parental insured-day intensity, 2003-2007
	
	
	
	
	
	
	
	
	
	
	0.230
	(0.175)

	Number of linked parents
	
	
	
	
	
	
	-0.255*
	(0.139)
	
	
	-0.110
	(0.213)

	Linked male parent or parents only
	
	
	
	
	
	
	0.046
	(0.066)
	
	
	0.053
	(0.072)

	Linked female and male parents
	
	
	
	
	
	
	0.374**
	(0.189)
	
	
	0.250
	(0.243)

	Maximum reconstructed child-link count
	
	
	
	
	
	
	
	
	
	
	-0.087***
	(0.030)

	Mean dependent variable
	4.010
	
	4.028
	
	4.028
	
	4.028
	
	4.028
	
	4.028
	

	Person-years
	255523
	
	129988
	
	129966
	
	129966
	
	129933
	
	129933
	

	Participants
	23281
	
	11842
	
	11840
	
	11840
	
	11837
	
	11837
	

	Baseline schools
	2339
	
	2214
	
	2214
	
	2214
	
	2214
	
	2214
	






Panel B. Pre-exposure parental-history sensitivity: Observable publicly reimbursed expenditure
	
	Main
	
	Parent-linked
	
	Core sample
	
	Core adjusted
	
	Expanded sample
	
	Expanded adjusted
	

	
	b
	se
	b
	se
	b
	se
	b
	se
	b
	se
	b
	se

	Sport reported at grade 10 only
	0.074
	(0.105)
	0.108
	(0.185)
	0.107
	(0.185)
	0.103
	(0.188)
	0.108
	(0.185)
	0.098
	(0.184)

	Sport reported at grade 8 only
	-0.068
	(0.092)
	-0.056
	(0.171)
	-0.057
	(0.171)
	-0.058
	(0.168)
	-0.057
	(0.171)
	-0.057
	(0.165)

	Sport reported at both assessments
	-0.000
	(0.080)
	0.037
	(0.142)
	0.034
	(0.142)
	0.036
	(0.141)
	0.035
	(0.142)
	0.027
	(0.139)

	Age at grade 8 assessment
	0.028
	(0.028)
	0.002
	(0.090)
	0.002
	(0.090)
	-0.002
	(0.091)
	0.001
	(0.090)
	0.010
	(0.087)

	Male
	-0.422***
	(0.060)
	-0.435***
	(0.100)
	-0.436***
	(0.100)
	-0.441***
	(0.102)
	-0.436***
	(0.100)
	-0.444***
	(0.103)

	Family background index
	-0.070**
	(0.032)
	-0.037
	(0.054)
	-0.036
	(0.054)
	-0.039
	(0.057)
	-0.036
	(0.054)
	-0.020
	(0.056)

	Parental earnings-position score, 2003-2007
	
	
	
	
	
	
	0.110
	(0.669)
	
	
	0.104
	(0.668)

	Parental earnings-day intensity, 2003-2007
	
	
	
	
	
	
	-0.229
	(0.455)
	
	
	-0.520
	(0.538)

	Share of preperiod years with positive earnings days
	
	
	
	
	
	
	0.208
	(1.157)
	
	
	0.362
	(1.196)

	Mean age of linked parents in 2008
	
	
	
	
	
	
	
	
	
	
	-0.017*
	(0.010)

	Parental earnings-position variability, 2003-2007
	
	
	
	
	
	
	
	
	
	
	-0.106
	(0.069)

	Parental insured-day intensity, 2003-2007
	
	
	
	
	
	
	
	
	
	
	0.225
	(0.314)

	Number of linked parents
	
	
	
	
	
	
	0.569*
	(0.297)
	
	
	0.610**
	(0.289)

	Linked male parent or parents only
	
	
	
	
	
	
	0.168
	(0.107)
	
	
	0.218*
	(0.114)

	Linked female and male parents
	
	
	
	
	
	
	-0.661**
	(0.323)
	
	
	-0.690**
	(0.307)

	Maximum reconstructed child-link count
	
	
	
	
	
	
	
	
	
	
	0.074
	(0.049)

	Mean dependent variable
	31041.118
	
	32414.555
	
	32406.419
	
	32406.419
	
	32402.672
	
	32402.672
	

	Person-years
	255544
	
	130020
	
	129998
	
	129998
	
	129965
	
	129965
	

	Participants
	23283
	
	11845
	
	11843
	
	11843
	
	11840
	
	11840
	

	Baseline schools
	2341
	
	2217
	
	2217
	
	2217
	
	2217
	
	2217
	


Note. The parent-linked column isolates the effect of restricting the sample. Core-sample and expanded-sample columns repeat the main covariates in the same samples used by the adjacent adjusted columns. Parental earnings and employment-history measures summarize 2003–2007, before the first sport assessment. The child-link count is an incomplete proxy based on reconstructable family-allowance links. All columns include baseline-school and calendar-year fixed effects and person-and-school clustered standard errors. The omitted parent-composition category is linked female parent or parents only. * p < 0.10, ** p < 0.05, *** p < 0.01.


Table S8. Inter-wave child-health sensitivity analyses
Panel A. Inter-wave child-health sensitivity: Dispensed prescriptions
	
	Main
	
	2009-observed sample
	
	Plus child health 2009
	

	
	b
	se
	b
	se
	b
	se

	Sport reported at grade 10 only
	-0.052
	(0.048)
	-0.052
	(0.048)
	-0.021
	(0.042)

	Sport reported at grade 8 only
	-0.128***
	(0.036)
	-0.128***
	(0.036)
	-0.121***
	(0.035)

	Sport reported at both assessments
	-0.186***
	(0.038)
	-0.186***
	(0.038)
	-0.178***
	(0.036)

	Age at grade 8 assessment
	0.049***
	(0.011)
	0.049***
	(0.011)
	0.032*
	(0.017)

	Male
	-0.369***
	(0.030)
	-0.369***
	(0.030)
	-0.326***
	(0.028)

	Family background index
	0.015
	(0.021)
	0.015
	(0.021)
	-0.007
	(0.018)

	Child primary care use in 2009, asinh
	
	
	
	
	0.092***
	(0.017)

	Child non-lab outpatient use in 2009, asinh
	
	
	
	
	0.094***
	(0.012)

	Child inpatient days in 2009, asinh
	
	
	
	
	0.085***
	(0.026)

	Child prescriptions in 2009, asinh
	
	
	
	
	0.314***
	(0.021)

	Mean dependent variable
	4.010
	
	4.010
	
	4.010
	

	Person-years
	255523
	
	255523
	
	255523
	

	Participants
	23281
	
	23281
	
	23281
	

	Baseline schools
	2339
	
	2339
	
	2339
	


Panel B. Inter-wave child-health sensitivity: Observable publicly reimbursed expenditure
	
	Main
	
	2009-observed sample
	
	Plus child health 2009
	

	
	b
	se
	b
	se
	b
	se

	Sport reported at grade 10 only
	0.074
	(0.105)
	0.074
	(0.105)
	0.086
	(0.100)

	Sport reported at grade 8 only
	-0.068
	(0.092)
	-0.068
	(0.092)
	-0.061
	(0.078)

	Sport reported at both assessments
	-0.000
	(0.080)
	-0.000
	(0.080)
	0.009
	(0.076)

	Age at grade 8 assessment
	0.028
	(0.028)
	0.028
	(0.028)
	0.014
	(0.028)

	Male
	-0.422***
	(0.060)
	-0.422***
	(0.060)
	-0.374***
	(0.058)

	Family background index
	-0.070**
	(0.032)
	-0.070**
	(0.032)
	-0.085***
	(0.026)

	Child primary care use in 2009, asinh
	
	
	
	
	0.020
	(0.033)

	Child non-lab outpatient use in 2009, asinh
	
	
	
	
	0.157***
	(0.022)

	Child inpatient days in 2009, asinh
	
	
	
	
	0.155***
	(0.043)

	Child prescriptions in 2009, asinh
	
	
	
	
	0.191***
	(0.037)

	Mean dependent variable
	31041.118
	
	31041.118
	
	31041.118
	

	Person-years
	255544
	
	255544
	
	255544
	

	Participants
	23283
	
	23283
	
	23283
	

	Baseline schools
	2341
	
	2341
	
	2341
	


Note. The 2009-observed column repeats the main specification in exactly the sample used by the adjusted column, separating sample restriction from adjustment. Child healthcare variables refer to 2009, after the grade-8 sport assessment and before the grade-10 sport assessment, and were transformed with the inverse hyperbolic sine. They define an inter-wave health-selection sensitivity estimand and are not treated as pre-exposure confounders. All columns include baseline-school and calendar-year fixed effects and person-and-school clustered standard errors. * p < 0.10, ** p < 0.05, *** p < 0.01. 


Table S9. Design sensitivity analyses
Panel A. Design sensitivity: Dispensed prescriptions
	
	Main
	
	Strict exposure
	
	2011-2019
	
	School by year FE
	
	Sex by year FE
	
	Complete follow-up
	
	Selection weighted
	

	
	b
	se
	b
	se
	b
	se
	b
	se
	b
	se
	b
	se
	b
	se

	Sport reported at grade 10 only
	-0.052
	(0.048)
	
	
	-0.052
	(0.050)
	-0.052
	(0.048)
	-0.052
	(0.048)
	-0.047
	(0.048)
	-0.053
	(0.049)

	Sport reported at grade 8 only
	-0.128***
	(0.036)
	
	
	-0.132***
	(0.039)
	-0.128***
	(0.036)
	-0.128***
	(0.036)
	-0.125***
	(0.037)
	-0.126***
	(0.036)

	Sport reported at both assessments
	-0.186***
	(0.038)
	
	
	-0.174***
	(0.040)
	-0.186***
	(0.038)
	-0.186***
	(0.038)
	-0.182***
	(0.038)
	-0.184***
	(0.038)

	Age at grade 8 assessment
	0.049***
	(0.011)
	0.047***
	(0.011)
	0.046***
	(0.013)
	0.049***
	(0.011)
	0.049***
	(0.011)
	0.048***
	(0.011)
	0.048***
	(0.010)

	Male
	-0.369***
	(0.030)
	-0.365***
	(0.031)
	-0.361***
	(0.030)
	-0.369***
	(0.030)
	
	
	-0.370***
	(0.030)
	-0.373***
	(0.030)

	Family background index
	0.015
	(0.021)
	0.013
	(0.022)
	0.022
	(0.022)
	0.015
	(0.021)
	0.015
	(0.021)
	0.017
	(0.021)
	0.015
	(0.021)

	Strict-definition sport reported at grade 10 only
	
	
	-0.059
	(0.048)
	
	
	
	
	
	
	
	
	
	

	Strict-definition sport reported at grade 8 only
	
	
	-0.129***
	(0.037)
	
	
	
	
	
	
	
	
	
	

	Strict-definition sport reported at both assessments
	
	
	-0.188***
	(0.039)
	
	
	
	
	
	
	
	
	
	

	Mean dependent variable
	4.010
	
	4.013
	
	4.039
	
	4.040
	
	4.010
	
	4.010
	
	4.010
	

	Person-years
	255523
	
	245688
	
	209242
	
	252108
	
	255523
	
	254364
	
	255523
	

	Participants
	23281
	
	22385
	
	23281
	
	23159
	
	23281
	
	23124
	
	23281
	

	Baseline schools
	2339
	
	2336
	
	2339
	
	2217
	
	2339
	
	2338
	
	2339
	







Panel B. Design sensitivity: Observable publicly reimbursed expenditure
	
	Main
	
	Strict exposure
	
	2011-2019
	
	School by year FE
	
	Sex by year FE
	
	Complete follow-up
	
	Selection weighted
	

	
	b
	se
	b
	se
	b
	se
	b
	se
	b
	se
	b
	se
	b
	se

	Sport reported at grade 10 only
	0.074
	(0.105)
	
	
	0.040
	(0.114)
	0.077
	(0.102)
	0.074
	(0.105)
	0.033
	(0.086)
	0.079
	(0.108)

	Sport reported at grade 8 only
	-0.068
	(0.092)
	
	
	-0.082
	(0.094)
	-0.069
	(0.093)
	-0.068
	(0.092)
	-0.053
	(0.094)
	-0.063
	(0.087)

	Sport reported at both assessments
	-0.000
	(0.080)
	
	
	0.008
	(0.077)
	-0.000
	(0.080)
	-0.000
	(0.080)
	0.004
	(0.081)
	0.002
	(0.078)

	Age at grade 8 assessment
	0.028
	(0.028)
	0.021
	(0.029)
	0.037
	(0.025)
	0.030
	(0.026)
	0.028
	(0.027)
	0.028
	(0.026)
	0.026
	(0.025)

	Male
	-0.422***
	(0.060)
	-0.461***
	(0.059)
	-0.355***
	(0.060)
	-0.424***
	(0.061)
	
	
	-0.453***
	(0.060)
	-0.433***
	(0.059)

	Family background index
	-0.070**
	(0.032)
	-0.066**
	(0.033)
	-0.083**
	(0.035)
	-0.071**
	(0.032)
	-0.070**
	(0.032)
	-0.055*
	(0.030)
	-0.071**
	(0.032)

	Strict-definition sport reported at grade 10 only
	
	
	0.073
	(0.108)
	
	
	
	
	
	
	
	
	
	

	Strict-definition sport reported at grade 8 only
	
	
	-0.085
	(0.094)
	
	
	
	
	
	
	
	
	
	

	Strict-definition sport reported at both assessments
	
	
	-0.040
	(0.072)
	
	
	
	
	
	
	
	
	
	

	Mean dependent variable
	31041.118
	
	30739.834
	
	29148.191
	
	31083.860
	
	31041.118
	
	30616.109
	
	31041.118
	

	Person-years
	255544
	
	245698
	
	209259
	
	253637
	
	255544
	
	254385
	
	255544
	

	Participants
	23283
	
	22386
	
	23283
	
	23159
	
	23283
	
	23126
	
	23283
	

	Baseline schools
	2341
	
	2337
	
	2341
	
	2217
	
	2341
	
	2340
	
	2341
	


Note. Reference group: no sport reported at either assessment within the relevant exposure definition. Strict exposure requires valid responses to both sport items at both assessments. Pre-COVID models use 2011–2019 only. School-by-year models absorb a separate fixed effect for each baseline-school and calendar-year cell. Sex-by-year models absorb sex-specific calendar-year effects and therefore do not separately estimate the male coefficient. The complete-follow-up column conditions on all 11 outcome years. The weighted column uses stabilized weights trimmed at the first and 99th percentiles. Standard errors are clustered by person and baseline school. * p < 0.10, ** p < 0.05, *** p < 0.01.
Table S10. Clustering sensitivity analyses
Panel A. Clustering sensitivity: Dispensed prescriptions
	
	Person and school
	
	Person only
	
	School only
	

	
	b
	se
	b
	se
	b
	se

	Sport reported at grade 10 only
	-0.052
	(0.048)
	-0.052
	(0.046)
	-0.052
	(0.048)

	Sport reported at grade 8 only
	-0.128***
	(0.036)
	-0.128***
	(0.035)
	-0.128***
	(0.036)

	Sport reported at both assessments
	-0.186***
	(0.038)
	-0.186***
	(0.037)
	-0.186***
	(0.038)

	Age at grade 8 assessment
	0.049***
	(0.011)
	0.049***
	(0.011)
	0.049***
	(0.011)

	Male
	-0.369***
	(0.030)
	-0.369***
	(0.028)
	-0.369***
	(0.030)

	Family background index
	0.015
	(0.021)
	0.015
	(0.020)
	0.015
	(0.021)

	Mean dependent variable
	4.010
	
	4.010
	
	4.010
	

	Person-years
	255523
	
	255523
	
	255523
	

	Participants
	23281
	
	23281
	
	23281
	

	Baseline schools
	2339
	
	2339
	
	2339
	


Panel B. Clustering sensitivity: Observable publicly reimbursed expenditure
	
	Person and school
	
	Person only
	
	School only
	

	
	b
	se
	b
	se
	b
	se

	Sport reported at grade 10 only
	0.074
	(0.105)
	0.074
	(0.100)
	0.074
	(0.105)

	Sport reported at grade 8 only
	-0.068
	(0.092)
	-0.068
	(0.083)
	-0.068
	(0.092)

	Sport reported at both assessments
	-0.000
	(0.080)
	-0.000
	(0.076)
	-0.000
	(0.080)

	Age at grade 8 assessment
	0.028
	(0.028)
	0.028
	(0.027)
	0.028
	(0.028)

	Male
	-0.422***
	(0.060)
	-0.422***
	(0.058)
	-0.422***
	(0.060)

	Family background index
	-0.070**
	(0.032)
	-0.070**
	(0.030)
	-0.070**
	(0.032)

	Mean dependent variable
	31041.118
	
	31041.118
	
	31041.118
	

	Person-years
	255544
	
	255544
	
	255544
	

	Participants
	23283
	
	23283
	
	23283
	

	Baseline schools
	2341
	
	2341
	
	2341
	


Note. All columns use the same sample, exposure, covariates, and fixed effects; only the variance estimator changes. The two-way clustered specification by person and baseline school is primary. Entries are PPML coefficients with standard errors in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01.


Table S11. Sex-specific estimates and interaction tests
Panel A. Sex heterogenity: Dispensed prescriptions
	
	Women
	
	Men
	
	Pooled interaction
	

	
	b
	se
	b
	se
	b
	se

	Sport reported at grade 10 only
	-0.069
	(0.057)
	0.005
	(0.094)
	-0.061
	(0.054)

	Sport reported at grade 8 only
	-0.102**
	(0.040)
	-0.106
	(0.071)
	-0.123***
	(0.040)

	Sport reported at both assessments
	-0.171***
	(0.047)
	-0.187***
	(0.064)
	-0.166***
	(0.046)

	Male
	
	
	
	
	-0.354***
	(0.054)

	Grade 10-only report by male
	
	
	
	
	0.021
	(0.103)

	Grade 8-only report by male
	
	
	
	
	-0.016
	(0.078)

	Both-assessment report by male
	
	
	
	
	-0.047
	(0.071)

	Age at grade 8 assessment
	0.026
	(0.029)
	0.047***
	(0.011)
	0.049***
	(0.011)

	Family background index
	-0.018
	(0.028)
	0.062**
	(0.032)
	0.014
	(0.021)

	Mean dependent variable
	4.720
	
	3.174
	
	4.010
	

	Person-years
	138429
	
	117006
	
	255523
	

	Participants
	12611
	
	10662
	
	23281
	

	Baseline schools
	2184
	
	2150
	
	2339
	

	Joint interaction p
	
	
	
	
	0.8869
	



Panel B. Sex heterogenity: Observable publicly reimbursed expenditure
	
	Women
	
	Men
	
	Pooled interaction
	

	
	b
	se
	b
	se
	b
	se

	Sport reported at grade 10 only
	-0.009
	(0.095)
	0.239
	(0.252)
	-0.003
	(0.089)

	Sport reported at grade 8 only
	-0.085
	(0.129)
	-0.034
	(0.142)
	-0.052
	(0.107)

	Sport reported at both assessments
	-0.014
	(0.088)
	0.068
	(0.154)
	-0.031
	(0.089)

	Male
	
	
	
	
	-0.458***
	(0.103)

	Grade 10-only report by male
	
	
	
	
	0.206
	(0.229)

	Grade 8-only report by male
	
	
	
	
	-0.037
	(0.154)

	Both-assessment report by male
	
	
	
	
	0.079
	(0.149)

	Age at grade 8 assessment
	0.071
	(0.048)
	0.030
	(0.029)
	0.029
	(0.028)

	Family background index
	-0.089**
	(0.037)
	-0.014
	(0.061)
	-0.069**
	(0.032)

	Mean dependent variable
	36993.456
	
	24000.620
	
	31041.118
	

	Person-years
	138473
	
	117071
	
	255544
	

	Participants
	12615
	
	10668
	
	23283
	

	Baseline schools
	2188
	
	2155
	
	2341
	

	Joint interaction p
	
	
	
	
	0.7181
	


Note. Women-only and men-only columns estimate separate models. The pooled interaction column formally tests whether sport-pattern coefficients differ by sex. The joint sport-pattern-by-sex interaction p value is 0.8869 for dispensed prescriptions and 0.7181 for observable publicly reimbursed expenditure. Reference group: no sport reported at either assessment. Models include baseline-school and calendar-year fixed effects and person-and-school clustered standard errors.


Table S12. Follow-up-period estimates and interaction test
Panel A. Follow-up-period-models: Dispensed prescriptions
	
	2011-2013
	
	2014-2016
	
	2017-2019
	
	2020-2021
	

	
	b
	se
	b
	se
	b
	se
	b
	se

	Sport reported at grade 10 only
	-0.044
	(0.055)
	-0.039
	(0.060)
	-0.070
	(0.067)
	-0.052
	(0.063)

	Sport reported at grade 8 only
	-0.090**
	(0.040)
	-0.175***
	(0.062)
	-0.135***
	(0.047)
	-0.109**
	(0.047)

	Sport reported at both assessments
	-0.117***
	(0.042)
	-0.183***
	(0.063)
	-0.229***
	(0.046)
	-0.244***
	(0.049)

	Age at grade 8 assessment
	0.023
	(0.020)
	0.031
	(0.020)
	0.069***
	(0.010)
	0.059***
	(0.011)

	Male
	-0.264***
	(0.031)
	-0.396***
	(0.039)
	-0.433***
	(0.039)
	-0.408***
	(0.041)

	Family background index
	0.055**
	(0.023)
	-0.014
	(0.032)
	0.021
	(0.024)
	-0.020
	(0.029)

	Mean dependent variable
	4.299
	
	3.863
	
	3.975
	
	3.903
	

	Person-years
	69797
	
	69616
	
	69490
	
	46020
	

	Participants
	23269
	
	23214
	
	23181
	
	23026
	

	Baseline schools
	2329
	
	2305
	
	2306
	
	2266
	



Panel B. Follow-up-period-models: Observable publicly reimbursed expenditure
	
	2011-2013
	
	2014-2016
	
	2017-2019
	
	2020-2021
	

	
	b
	se
	b
	se
	b
	se
	b
	se

	Sport reported at grade 10 only
	0.111
	(0.135)
	0.157
	(0.167)
	-0.104
	(0.093)
	0.175
	(0.133)

	Sport reported at grade 8 only
	-0.106
	(0.071)
	-0.111
	(0.144)
	-0.043
	(0.118)
	-0.022
	(0.104)

	Sport reported at both assessments
	0.007
	(0.077)
	-0.018
	(0.102)
	0.035
	(0.110)
	-0.027
	(0.125)

	Age at grade 8 assessment
	0.025
	(0.032)
	0.035
	(0.044)
	0.049**
	(0.022)
	-0.013
	(0.049)

	Male
	-0.200***
	(0.064)
	-0.336***
	(0.078)
	-0.497***
	(0.079)
	-0.656***
	(0.095)

	Family background index
	-0.085*
	(0.049)
	-0.115**
	(0.045)
	-0.060*
	(0.033)
	-0.024
	(0.036)

	Mean dependent variable
	25820.474
	
	26465.272
	
	35218.452
	
	39683.247
	

	Person-years
	69832
	
	69745
	
	69583
	
	46187
	

	Participants
	23281
	
	23257
	
	23212
	
	23110
	

	Baseline schools
	2339
	
	2333
	
	2324
	
	2308
	


Note. Each column is a separate PPML model for the stated follow-up period. Models include age at grade 8, sex, family background, baseline-school fixed effects, and calendar-year fixed effects, with person-and-school clustered standard errors. The joint sport-pattern-by-period interaction p value is 0.0473 for dispensed prescriptions and 0.0223 for observable publicly reimbursed expenditure. * p < 0.10, ** p < 0.05, *** p < 0.01.


Table S13. Grade-specific and setting-specific analyses
Panel A. Grade-specifiv and setting-specific analyses: Dispesed prescriptions
	
	Grade 8 any sport
	
	Grade 10 any sport
	
	School-organized pattern
	
	Out-of-school pattern
	

	
	b
	se
	b
	se
	b
	se
	b
	se

	Any sport in grade 8
	-0.117***
	(0.026)
	
	
	
	
	
	

	Any sport in grade 10
	
	
	-0.105***
	(0.027)
	
	
	
	

	School-organized sport reported at grade 10 only
	
	
	
	
	-0.098**
	(0.045)
	
	

	School-organized sport reported at grade 8 only
	
	
	
	
	-0.080**
	(0.034)
	
	

	School-organized sport reported at both assessments
	
	
	
	
	-0.180***
	(0.043)
	
	

	Out-of-school sport reported at grade 10 only
	
	
	
	
	
	
	-0.017
	(0.041)

	Out-of-school sport reported at grade 8 only
	
	
	
	
	
	
	-0.102**
	(0.041)

	Out-of-school sport reported at both assessments
	
	
	
	
	
	
	-0.164***
	(0.037)

	Age at grade 8 assessment
	0.054***
	(0.013)
	0.051***
	(0.010)
	0.049***
	(0.011)
	0.048***
	(0.011)

	Male
	-0.384***
	(0.026)
	-0.378***
	(0.029)
	-0.357***
	(0.030)
	-0.378***
	(0.029)

	Family background index
	0.019
	(0.016)
	0.013
	(0.019)
	0.007
	(0.021)
	0.011
	(0.020)

	Mean dependent variable
	3.966
	
	4.031
	
	4.019
	
	4.031
	

	Person-years
	363335
	
	273185
	
	256960
	
	266610
	

	Participants
	33113
	
	24890
	
	23411
	
	24290
	

	Baseline schools
	2391
	
	2347
	
	2340
	
	2344
	



Panel B. Grade-specific and setting-specific analyses: Observable publicly reimbursed expenditure
	
	Grade 8 any sport
	
	Grade 10 any sport
	
	School-organized pattern
	
	Out-of-school pattern
	

	
	b
	se
	b
	se
	b
	se
	b
	se

	Any sport in grade 8
	-0.069
	(0.049)
	
	
	
	
	
	

	Any sport in grade 10
	
	
	0.016
	(0.057)
	
	
	
	

	School-organized sport reported at grade 10 only
	
	
	
	
	-0.074
	(0.067)
	
	

	School-organized sport reported at grade 8 only
	
	
	
	
	-0.008
	(0.087)
	
	

	School-organized sport reported at both assessments
	
	
	
	
	0.033
	(0.085)
	
	

	Out-of-school sport reported at grade 10 only
	
	
	
	
	
	
	0.111
	(0.093)

	Out-of-school sport reported at grade 8 only
	
	
	
	
	
	
	-0.073
	(0.063)

	Out-of-school sport reported at both assessments
	
	
	
	
	
	
	-0.005
	(0.086)

	Age at grade 8 assessment
	0.042**
	(0.018)
	0.032
	(0.025)
	0.025
	(0.027)
	0.029
	(0.026)

	Male
	-0.447***
	(0.046)
	-0.439***
	(0.057)
	-0.456***
	(0.057)
	-0.444***
	(0.057)

	Family background index
	-0.092***
	(0.023)
	-0.076***
	(0.030)
	-0.069**
	(0.031)
	-0.074**
	(0.031)

	Mean dependent variable
	31893.024
	
	31129.575
	
	30727.420
	
	31006.801
	

	Person-years
	363355
	
	273193
	
	256970
	
	266619
	

	Participants
	33115
	
	24891
	
	23412
	
	24291
	

	Baseline schools
	2393
	
	2348
	
	2341
	
	2345
	


Note. Grade-specific models use participants with a valid sport measure at the relevant grade and complete baseline covariates, regardless of the other assessment. Setting-specific models distinguish school-organized extracurricular recreational sport from out-of-school sport lessons or activities. Compulsory physical education is excluded. Every model includes baseline-school and calendar-year fixed effects with person-and-school clustered standard errors. * p < 0.10, ** p < 0.05, *** p < 0.01.


Table S14. Replication cohort: grade-10 sport in 2004
	
	Prescriptions
	
	Observable public expenditure
	

	
	b
	se
	b
	se

	Any regular extracurricular sport in grade 10
	-0.050**
	(0.020)
	-0.031
	(0.043)

	Age at grade 10 assessment
	0.032*
	(0.017)
	0.049***
	(0.018)

	Male
	-0.464***
	(0.022)
	-0.525***
	(0.046)

	Family background index
	0.017
	(0.012)
	0.010
	(0.029)

	Mean dependent variable
	4.042
	
	33439.601
	

	Person-years
	441958
	
	441956
	

	Participants
	34112
	
	34112
	

	Baseline schools
	1015
	
	1015
	


Note. This separate cohort consists of students observed in grade 10 in 2008 and followed during 2009–2021. It provides a longer-followed replication of the grade-10 sport association. Models include baseline-school and calendar-year fixed effects and person-and-school clustered standard errors. Entries are PPML coefficients with standard errors in parentheses. Expenditure is expressed in constant 2021 HUF, and the observable publicly reimbursed expenditure definition matches the main cohort. * p < 0.10, ** p < 0.05, *** p < 0.01.
