Supplementary Table S1. Linear mixed model results for four expressions of peak oxygen uptake, without sedentary-time filter
Models were fitted in NCSS 2024 v24.0.7 using restricted maximum likelihood (REML), fixed effects for Test year and sex, random intercept for participant ID, and a diagonal repeated covariance structure for Test year.
A. Model specification and fit statistics
	Outcome
	Unit
	Rows
	Subjects
	Likelihood
	Fixed model
	Random model
	Repeated pattern
	Log-likelihood
	-2LL
	AIC
	Convergence

	Absolute V̇O₂peak (VO2peak)
	mL·min⁻¹
	1041
	319
	REML
	Test year + sex
	ID
	Diagonal
	-7245.514
	14491.028
	14495.028
	Normal

	Fat-free mass scaled V̇O₂peak (fVO2peak)
	mL·kg FFM⁻¹·min⁻¹
	985
	318
	REML
	Test year + sex
	ID
	Diagonal
	-3632.493
	7264.985
	7268.985
	Normal

	Ratio-scaled V̇O₂peak (rVO2peak)
	mL·kg⁻¹·min⁻¹
	998
	318
	REML
	Test year + sex
	ID
	Diagonal
	-3481.796
	6963.592
	6967.592
	Normal

	Allometrically scaled V̇O₂peak (sVO2peak)
	scaled units
	998
	318
	REML
	Test year + sex
	ID
	Diagonal
	-4552.733
	9105.466
	9109.466
	Normal



B. Variance components and Type III tests
	Outcome
	ID variance (G)
	Residual variance (R)
	Test year F (df)
	p
	Sex F (df)
	p
	2015–2020 difference
	Boys–girls difference

	Absolute V̇O₂peak (VO2peak)
	56974.783
	41791.230
	383.046 (5, 777.3)
	<0.001
	7.685 (1, 444.2)
	0.006
	-799.445
	77.178

	Fat-free mass scaled V̇O₂peak (fVO2peak)
	29.925
	73.704
	36.576 (5, 793.3)
	<0.001
	4.616 (1, 359.6)
	0.032
	-1.022
	1.764

	Ratio-scaled V̇O₂peak (rVO2peak)
	32.683
	43.978
	35.821 (5, 771.0)
	<0.001
	21.314 (1, 390.7)
	<0.001
	0.861
	3.458

	Allometrically scaled V̇O₂peak (sVO2peak)
	250.644
	394.523
	86.444 (5, 779.1)
	<0.001
	21.035 (1, 380.5)
	<0.001
	-24.353
	9.822



C. Least squares adjusted means by test year, mean (95% CI)
	Outcome
	2015
	2016
	2017
	2018
	2019
	2020

	Absolute V̇O₂peak (aVO2peak)
	1076.824 (1034.321, 1119.327)
	1073.652 (1018.956, 1128.348)
	1503.053 (1462.967, 1543.139)
	1630.815 (1591.642, 1669.988)
	1856.463 (1816.469, 1896.456)
	1876.269 (1835.003, 1917.535)

	Fat-free mass scaled V̇O₂peak (fVO2peak)
	56.046 (54.515, 57.577)
	50.063 (47.969, 52.156)
	63.016 (61.602, 64.431)
	61.291 (59.885, 62.698)
	62.779 (61.396, 64.161)
	57.069 (55.583, 58.554)

	Ratio-scaled V̇O₂peak (rVO2peak)
	44.976 (43.728, 46.224)
	39.741 (38.060, 41.421)
	49.856 (48.674, 51.039)
	48.043 (46.866, 49.220)
	49.105 (47.946, 50.264)
	44.115 (42.891, 45.339)

	Allometrically scaled V̇O₂peak (sVO2peak)
	127.127 (123.471, 130.784)
	117.852 (112.890, 122.813)
	152.831 (149.371, 156.290)
	152.962 (149.519, 156.406)
	162.237 (158.849, 165.625)
	151.480 (147.895, 155.065)



D. Least squares adjusted means by sex, mean (95% CI)
	Outcome
	Boys
	Girls
	Boys–girls difference
	p

	Absolute V̇O₂peak (aVO2peak)
	1541.435 (1501.615, 1581.256)
	1464.257 (1422.980, 1505.533)
	77.178
	0.006

	Fat-free mass scaled V̇O₂peak (fVO2peak)
	59.260 (58.113, 60.406)
	57.495 (56.297, 58.694)
	1.764
	0.032

	Ratio-scaled V̇O₂peak (rVO2peak)
	47.702 (46.648, 48.755)
	44.243 (43.145, 45.342)
	3.458
	<0.001

	Allometrically scaled V̇O₂peak (sVO2peak)
	148.992 (145.989, 151.995)
	139.171 (136.036, 142.305)
	9.822
	<0.001


Abbreviations: AIC, Akaike information criterion; CI, confidence interval; FFM, fat-free mass; ID, participant identifier; LS mean, least squares adjusted mean; REML, restricted maximum likelihood; V̇O₂peak, peak oxygen uptake as named in the NCSS outputs. P values reported as 0.000 in NCSS are displayed as <0.001.


Supplementary Table S2. Year-specific sex differences in VO2peak with Benjamini-Hochberg false discovery rate correction.
P-values were adjusted across 24 year-specific boys-versus-girls comparisons (six years x four V̇O2peak expressions). Ranks use the minimum-rank convention for tied p-values, matching the working BH table. BH raw adj = p x 24 / rank; BH adj is the monotonic Benjamini-Hochberg adjusted p-value. Values shown as <0.001 were entered as 0.000 from the source output.
	Outcome
	Unit
	Year
	Raw p
	Rank
	BH crit
	BH raw adj
	BH adj
	FDR sig.

	Relative V̇O2peak
	mL·kg⁻¹·min⁻¹
	2018
	<0.001
	1
	0.002
	<0.001
	<0.001
	Yes

	Allometric V̇O2peak
	mL·kg⁻⁰·⁶⁷·min⁻¹
	2018
	<0.001
	1
	0.002
	<0.001
	<0.001
	Yes

	Allometric V̇O2peak
	mL·kg⁻⁰·⁶⁷·min⁻¹
	2019
	0.002
	3
	0.006
	0.016
	0.016
	Yes

	Absolute V̇O2peak
	mL·min⁻¹
	2018
	0.003
	4
	0.008
	0.018
	0.018
	Yes

	Relative V̇O2peak
	mL·kg⁻¹·min⁻¹
	2019
	0.003
	4
	0.008
	0.018
	0.018
	Yes

	Relative V̇O2peak
	mL·kg⁻¹·min⁻¹
	2015
	0.005
	6
	0.013
	0.020
	0.020
	Yes

	Relative V̇O2peak
	mL·kg⁻¹·min⁻¹
	2017
	0.021
	7
	0.015
	0.072
	0.072
	No

	Allometric V̇O2peak
	mL·kg⁻⁰·⁶⁷·min⁻¹
	2020
	0.028
	8
	0.017
	0.084
	0.084
	No

	FFM-scaled V̇O2peak
	mL·FFMkg⁻¹·min⁻¹
	2018
	0.032
	9
	0.019
	0.085
	0.085
	No

	Relative V̇O2peak
	mL·kg⁻¹·min⁻¹
	2020
	0.044
	10
	0.021
	0.106
	0.106
	No

	Allometric V̇O2peak
	mL·kg⁻⁰·⁶⁷·min⁻¹
	2017
	0.051
	11
	0.023
	0.111
	0.111
	No

	Absolute V̇O2peak
	mL·min⁻¹
	2020
	0.078
	12
	0.025
	0.156
	0.156
	No

	Absolute V̇O2peak
	mL·min⁻¹
	2016
	0.113
	13
	0.027
	0.209
	0.208
	No

	Allometric V̇O2peak
	mL·kg⁻⁰·⁶⁷·min⁻¹
	2016
	0.129
	14
	0.029
	0.221
	0.208
	No

	Allometric V̇O2peak
	mL·kg⁻⁰·⁶⁷·min⁻¹
	2015
	0.130
	15
	0.031
	0.208
	0.208
	No

	FFM-scaled V̇O2peak
	mL·FFMkg⁻¹·min⁻¹
	2015
	0.161
	16
	0.033
	0.242
	0.242
	No

	Relative V̇O2peak
	mL·kg⁻¹·min⁻¹
	2016
	0.188
	17
	0.035
	0.265
	0.259
	No

	FFM-scaled V̇O2peak
	mL·FFMkg⁻¹·min⁻¹
	2019
	0.194
	18
	0.038
	0.259
	0.259
	No

	Absolute V̇O2peak
	mL·min⁻¹
	2017
	0.240
	19
	0.040
	0.303
	0.303
	No

	FFM-scaled V̇O2peak
	mL·FFMkg⁻¹·min⁻¹
	2017
	0.337
	20
	0.042
	0.404
	0.389
	No

	Absolute V̇O2peak
	mL·min⁻¹
	2019
	0.340
	21
	0.044
	0.389
	0.389
	No

	FFM-scaled V̇O2peak
	mL·FFMkg⁻¹·min⁻¹
	2020
	0.378
	22
	0.046
	0.412
	0.412
	No

	Absolute V̇O2peak
	mL·min⁻¹
	2015
	0.477
	23
	0.048
	0.498
	0.498
	No

	FFM-scaled V̇O2peak
	mL·FFMkg⁻¹·min⁻¹
	2016
	0.622
	24
	0.050
	0.622
	0.622
	No


Abbreviations: BH, Benjamini-Hochberg; FDR, false discovery rate; FFM, fat-free mass; V̇O2peak, peak oxygen uptake.
Supplementary Table S3. Sensitivity analyses for longitudinal changes in V̇O₂peak: primary no-filter outputs and analyses excluding 2016
Models were fitted in NCSS 2024 v24.0.7 using restricted maximum likelihood (REML), fixed effects for test year and sex, participant ID as random intercept, and test year as repeated factor with a diagonal covariance structure. The excluding-2016 models used the filter Test year = 2015; 2017; 2018; 2019; 2020. The files supplied as complete-case outputs had the same model dimensions and estimates as the primary no-filter models; they are therefore labelled “Primary / complete-case output supplied”.
A. Model specification and fit statistics
	Outcome
	Sensitivity model
	Unit
	Rows
	Subjects
	Likelihood
	Fixed model
	Random model
	Repeated pattern
	Log-likelihood
	-2LL
	AIC
	Convergence

	Absolute V̇O₂peak (aVO2peak)
	Primary / complete-case output supplied
	mL·min⁻¹
	1041
	319
	REML
	Test year + sex
	ID
	Diagonal
	-7245.514
	14491.028
	14495.028
	Normal

	Absolute V̇O₂peak (aVO2peak)
	Excluding 2016
	mL·min⁻¹
	956
	316
	REML
	Test year + sex
	ID
	Diagonal
	-6687.013
	13374.027
	13378.027
	Normal

	Fat-free mass scaled V̇O₂peak (fVO2peak)
	Primary / complete-case output supplied
	mL·kg FFM⁻¹·min⁻¹
	985
	318
	REML
	Test year + sex
	ID
	Diagonal
	-3632.493
	7264.985
	7268.985
	Normal

	Fat-free mass scaled V̇O₂peak (fVO2peak)
	Excluding 2016
	mL·kg FFM⁻¹·min⁻¹
	904
	314
	REML
	Test year + sex
	ID
	Diagonal
	-3359.163
	6718.326
	6722.326
	Normal

	Ratio-scaled V̇O₂peak (rVO2peak)
	Primary / complete-case output supplied
	mL·kg⁻¹·min⁻¹
	998
	318
	REML
	Test year + sex
	ID
	Diagonal
	-3481.796
	6963.592
	6967.592
	Normal

	Ratio-scaled V̇O₂peak (rVO2peak)
	Excluding 2016
	mL·kg⁻¹·min⁻¹
	915
	314
	REML
	Test year + sex
	ID
	Diagonal
	-3213.946
	6427.892
	6431.892
	Normal

	Allometrically scaled V̇O₂peak (sVO2peak)
	Primary / complete-case output supplied
	scaled units
	998
	318
	REML
	Test year + sex
	ID
	Diagonal
	-4552.733
	9105.466
	9109.466
	Normal

	Allometrically scaled V̇O₂peak (sVO2peak)
	Excluding 2016
	scaled units
	915
	314
	REML
	Test year + sex
	ID
	Diagonal
	-4199.688
	8399.377
	8403.377
	Normal





B. Variance components and Type III tests
	Outcome
	Sensitivity model
	ID variance (G)
	Residual variance (R)
	Test year F (df)
	p
	Sex F (df)
	p
	2015–2020 difference
	Boys–girls difference

	Absolute V̇O₂peak (aVO2peak)
	Primary / complete-case output supplied
	56974.783
	41791.230
	383.046 (5, 777.3)
	<0.001
	7.685 (1, 444.2)
	0.006
	-799.445
	77.178

	Absolute V̇O₂peak (aVO2peak)
	Excluding 2016
	60022.503
	43572.810
	358.122 (4, 690.2)
	<0.001
	6.925 (1, 409.0)
	0.009
	-797.685
	77.215

	Fat-free mass scaled V̇O₂peak (fVO2peak)
	Primary / complete-case output supplied
	29.925
	73.704
	36.576 (5, 793.3)
	<0.001
	4.616 (1, 359.6)
	0.032
	-1.022
	1.764

	Fat-free mass scaled V̇O₂peak (fVO2peak)
	Excluding 2016
	29.821
	78.218
	21.756 (4, 710.5)
	<0.001
	4.670 (1, 342.3)
	0.031
	-1.019
	1.851

	Ratio-scaled V̇O₂peak (rVO2peak)
	Primary / complete-case output supplied
	32.683
	43.978
	35.821 (5, 771.0)
	<0.001
	21.314 (1, 390.7)
	<0.001
	0.861
	3.458

	Ratio-scaled V̇O₂peak (rVO2peak)
	Excluding 2016
	34.190
	45.361
	22.980 (4, 687.0)
	<0.001
	20.601 (1, 370.9)
	<0.001
	0.840
	3.564

	Allometrically scaled V̇O₂peak (sVO2peak)
	Primary / complete-case output supplied
	250.644
	394.523
	86.444 (5, 779.1)
	<0.001
	21.035 (1, 380.5)
	<0.001
	-24.353
	9.822

	Allometrically scaled V̇O₂peak (sVO2peak)
	Excluding 2016
	259.276
	413.070
	63.922 (4, 694.1)
	<0.001
	20.176 (1, 359.8)
	<0.001
	-24.343
	10.079



C. Least squares adjusted means by test year, mean (95% CI)
	Outcome
	Sensitivity model
	2015
	2016
	2017
	2018
	2019
	2020

	Absolute V̇O₂peak (aVO2peak)
	Primary / complete-case output supplied
	1076.824 (1034.321, 1119.327)
	1073.652 (1018.956, 1128.348)
	1503.053 (1462.967, 1543.139)
	1630.815 (1591.642, 1669.988)
	1856.463 (1816.469, 1896.456)
	1876.269 (1835.003, 1917.535)

	Absolute V̇O₂peak (aVO2peak)
	Excluding 2016
	1077.897 (1034.232, 1121.563)
	—
	1501.533 (1460.363, 1542.703)
	1631.618 (1591.395, 1671.842)
	1856.139 (1815.060, 1897.218)
	1875.583 (1833.194, 1917.971)

	Fat-free mass scaled V̇O₂peak (fVO2peak)
	Primary / complete-case output supplied
	56.046 (54.515, 57.577)
	50.063 (47.969, 52.156)
	63.016 (61.602, 64.431)
	61.291 (59.885, 62.698)
	62.779 (61.396, 64.161)
	57.069 (55.583, 58.554)

	Fat-free mass scaled V̇O₂peak (fVO2peak)
	Excluding 2016
	56.047 (54.476, 57.618)
	—
	63.002 (61.552, 64.452)
	61.293 (59.852, 62.735)
	62.780 (61.363, 64.197)
	57.067 (55.543, 58.590)

	Ratio-scaled V̇O₂peak (rVO2peak)
	Primary / complete-case output supplied
	44.976 (43.728, 46.224)
	39.741 (38.060, 41.421)
	49.856 (48.674, 51.039)
	48.043 (46.866, 49.220)
	49.105 (47.946, 50.264)
	44.115 (42.891, 45.339)

	Ratio-scaled V̇O₂peak (rVO2peak)
	Excluding 2016
	44.965 (43.691, 46.239)
	—
	49.830 (48.622, 51.037)
	48.051 (46.849, 49.253)
	49.126 (47.942, 50.309)
	44.125 (42.875, 45.374)

	Allometrically scaled V̇O₂peak (sVO2peak)
	Primary / complete-case output supplied
	127.127 (123.471, 130.784)
	117.852 (112.890, 122.813)
	152.831 (149.371, 156.290)
	152.962 (149.519, 156.406)
	162.237 (158.849, 165.625)
	151.480 (147.895, 155.065)

	Allometrically scaled V̇O₂peak (sVO2peak)
	Excluding 2016
	127.123 (123.377, 130.870)
	—
	152.759 (149.215, 156.302)
	152.988 (149.462, 156.514)
	162.256 (158.786, 165.726)
	151.467 (147.793, 155.140)



D. Least squares adjusted means by sex, mean (95% CI)
	Outcome
	Sensitivity model
	Boys
	Girls
	Boys–girls difference
	p

	Absolute V̇O₂peak (aVO2peak)
	Primary / complete-case output supplied
	1541.435 (1501.615, 1581.256)
	1464.257 (1422.980, 1505.533)
	77.178
	0.006

	Absolute V̇O₂peak (aVO2peak)
	Excluding 2016
	1627.161 (1585.880, 1668.443)
	1549.946 (1506.976, 1592.917)
	77.215
	0.009

	Fat-free mass scaled V̇O₂peak (fVO2peak)
	Primary / complete-case output supplied
	59.260 (58.113, 60.406)
	57.495 (56.297, 58.694)
	1.764
	0.032

	Fat-free mass scaled V̇O₂peak (fVO2peak)
	Excluding 2016
	60.963 (59.790, 62.137)
	59.112 (57.878, 60.346)
	1.851
	0.031

	Ratio-scaled V̇O₂peak (rVO2peak)
	Primary / complete-case output supplied
	47.702 (46.648, 48.755)
	44.243 (43.145, 45.342)
	3.458
	<0.001

	Ratio-scaled V̇O₂peak (rVO2peak)
	Excluding 2016
	49.001 (47.915, 50.088)
	45.437 (44.298, 46.576)
	3.564
	<0.001

	Allometrically scaled V̇O₂peak (sVO2peak)
	Primary / complete-case output supplied
	148.992 (145.989, 151.995)
	139.171 (136.036, 142.305)
	9.822
	<0.001

	Allometrically scaled V̇O₂peak (sVO2peak)
	Excluding 2016
	154.358 (151.264, 157.452)
	144.279 (141.031, 147.527)
	10.079
	<0.001


Abbreviations: AIC, Akaike information criterion; CI, confidence interval; FFM, fat-free mass; ID, participant identifier; LS mean, least squares adjusted mean; REML, restricted maximum likelihood; V̇O₂peak, peak oxygen uptake as named in the NCSS outputs. P values reported as 0.000 in NCSS are displayed as <0.001. The dash (—) indicates that 2016 was excluded from the sensitivity analysis.


