Additional File 1
Table 1. Proportion of ActiGraph and Axivity accelerometers deployed at each time point
	Time point
	ActiGraph (%)
	Axivity (%)

	Autumn
	79.1
	20.9

	Winter/Spring 
	60.2
	39.8

	Summer
	66.9
	33.1

	Average across time points
	68.7
	31.3





Table 2. Comparison of demographic variables between children with and without accelerometer outcomes
	Variable
	Accelerometer data missing 
(% or M (SD))
	Accelerometer data present 
(% or M (SD))
	OR (95%CI)
	p-value

	Gender
	
	
	1.36 (0.73, 2.54)
	.33

	   Boys
	56.2
	45.9
	
	

	   Girls
	43.8
	54.1
	
	

	Ethnicity
	
	
	0.69 (0.33, 1.48)
	.33

	   White British
	78.1
	78.4
	
	

	  Other ethnicities
	21.9
	21.6
	
	

	FSM eligibility
	
	
	0.43 (0.15, 1.05)
	.08

	   FSM eligible
	10.9
	28.9
	
	

	   FSM non-eligible
	89.1
	81.1
	
	

	Age (years)
	8.9 (0.4)
	8.6 (0.4)
	3.64 (1.71, 8.24)
	.001

	BMIz
	0.46 (1.12)
	0.31 (1.07)
	1.10 (0.83, 1.46)
	.50


Note. FSM=free-school meals; BMIZ=body mass index z-score; M=mean; SD=standard deviation; 95%CI=95% confidence interval



Table 3. Latent profile analysis model fit statistics for the 1-6 class solutions
	Time point
	Latent class n (%)
	BIC
	SABIC
	Entropy
	AvPP (%)
	BLRT

	1-class model
	
	
	
	
	
	

	Autumn
	249 (100)
	1433.3
	1420.6
	1.00
	100
	-

	Winter/Spring
	249 (100)
	1433.3
	1420.6
	1.00
	100
	-

	Summer 
	249 (100)
	1433.3
	1420.6
	1.00
	100
	-

	2-class model
	
	
	
	
	
	

	Autumn
	Class 1: 139 (56)
Class 2: 110 (44)
	1359.6
	1337.4
	0.67
	Class 1: 85.0
Class 2: 82.9
	0.02

	Winter/Spring
	Class 1: 175 (70)
Class 2: 74 (30)
	1355.8
	1333.6
	0.74
	Class 1: 93.2
Class 2: 87.5
	0.01

	Summer 
	Class 1: 180 (72)
Class 2: 69 (28)
	1378.2
	1356.0
	0.63
	Class 1: 90.4
Class 2: 86.0
	0.01

	3-class model
	
	
	
	
	
	

	Autumn
	Class 1: 92 (37)
Class 2: 77 (31)
Class 3: 81 (32)
	1349.3
	1317.6
	0.65
	Class 1: 73.8
Class 2: 75.9
Class 3: 81.3
	0.08

	Winter/Spring 
	Class 1: 80 (32)
Class 2: 101 (41)
Class 3: 68 (27)
	1333.7
	1302.0
	0.71
	Class 1: 80.7
Class 2: 81.1
Class 3: 84.6
	0.16

	Summer 
	Class 1: 100 (40)
Class 2: 101 (41)
Class 3: 49 (20)
	1349.1
	1317.4
	0.72
	Class 1: 81.6
Class 2: 80.4
Class 3: 88.0
	0.1

	4-class model
	
	
	
	
	
	

	Autumn
	Class 1: 81 (32)
Class 2: 67 (27)
Class 3: 57 (23)
Class 4: 44 (18)
	1354.2
	1313.0
	0.66
	Class 1: 81.4
Class 2: 81.0
Class 3: 80.7
Class 4: 84.5
	0.03

	Winter/Spring
	Class 1: 59 (24)
Class 2: 78 (31)
Class 3: 55 (22)
Class 4: 57 (23)
	1334.9
	1293.7
	0.71
	Class 1: 82.1
Class 2: 80.2
Class 3: 85.8
Class 4: 85.4
	0.05

	Summer
	Class 1: 60 (24)
Class 2: 57 (23)
Class 3: 68 (27)
Class 4: 65 (26)
	1353.8
	1312.6
	0.73
	Class 1: 85.2
Class 2: 81.0
Class 3: 85.9
Class 4: 89.2
	0.01

	5-class model
	
	
	
	
	
	

	Autumn
	Class 1: 54 (22)
Class 2: 43 (17)
Class 3: 48 (19)
Class 4: 52 (21)
Class 5: 53 (21)
	1365.4
	1314.6
	0.68
	Class 1: 88.6
Class 2: 83.8
Class 3: 81.0
Class 4: 79.3
Class 5: 82.5
	0.13

	Winter/Spring
	Class 1: 49 (20)
Class 2: 54 (22)
Class 3: 41 (17)
Class 4: 47 (19)
Class 5: 60 (24)
	1343.3
	1292.5
	0.71
	Class 1: 86.4
Class 2: 82.4
Class 3: 84.8
Class 4: 86.1
Class 5: 88.2
	0.16

	Summer
	Class 1: 53 (21)
Class 2: 38 (15)
Class 3: 48 (19)
Class 4: 50 (20)
Class 5: 60 (24)
	1363.1
	1312.4
	0.72
	Class 1: 92.6
Class 2: 88.8
Class 3: 92.1
Class 4: 93.9
Class 5: 93.7
	0.02

	6-class model
	
	
	
	
	
	

	Autumn
	Class 1: 44 (18)
Class 2: 42 (17)
Class 3: 38 (15)
Class 4: 45 (18)
Class 5: 50 (20)
Class 6: 30 (12)
	1378.8
	1318.6
	0.63
	Class 1: 88.6
Class 2: 87.6
Class 3: 81.8
Class 4: 83.5
Class 5: 85.5
Class 6: 90.8
	0.06

	Winter/Spring
	Class 1: 38 (15)
Class 2: 52 (21)
Class 3: 34 (14)
Class 4: 45 (18)
Class 5: 37 (15)
Class 6: 43 (17)
	1356.8
	1296.5
	0.69
	Class 1: 92.3
Class 2: 90.6
Class 3: 89.3
Class 4: 91.4
Class 5: 94.3
Class 6: 93.3
	0.07

	Summer
	Class 1: 43 (17)
Class 2: 38 (15)
Class 3: 44 (18)
Class 4: 43 (17)
Class 5: 31 (12)
Class 6: 51 (20
	1376.6
	1316.4
	0.68
	Class 1: 95.6
Class 2: 95.6
Class 3: 95.6
Class 4: 97.2
Class 5: 94.3
Class 6: 97.5
	0.06


Note. Sum of class n may be > N=249 due to rounding of decimals from imputation pooling.


Table 4. Evaluation of BIC and BLRT evidence between 2- and 3-class models
	
	Transition from 2- to 3-class model

	Comparison criteria
	Autumn
	Winter/Spring
	Summer

	ΔBIC
	-10.3
	-22.1
	-29.1

	Bayes factor
	~172
	~63,000
	~2,100,00

	BLRT
	0.08
	0.16
	0.10

	BLRT SE
	0.12
	0.23
	0.26

	BLRT CV (%)
	150
	144
	260


Note. BIC=Bayesian Information Criterion; Bayes factor: ≈e^(ΔBIC/2); BLRT: Bootstrapped Likelihood Ratio Test; SE=standard error; CV=coefficient of variation




Table 5. Within-school sensitivity latent profile analysis of 3-class solution
	School
	Class 1 
mean zAvAcc
	Class 1 
mean zIG
	Class 2 
mean zAvAcc
	Class 2 
mean zIG
	Class 3 
mean zAvAcc
	Class 3 
mean zIG

	1
	-0.92
	-0.88
	-0.21
	0.35
	1.26
	0.53

	2
	-0.52
	-0.95
	-0.04
	-0.42
	1.14
	0.37

	3
	-0.78
	-0.85
	-0.07
	0.36
	1.59
	1.00

	4
	-0.76
	-0.37
	0.23
	0.51
	1.58
	1.59

	5
	-0.80
	-1.11
	-0.13
	0.04
	1.41
	0.64

	6
	-1.35
	-1.07
	0.03
	0.20
	1.29
	0.83

	7
	-0.76
	-0.04
	-0.03
	0.17
	0.97
	0.95



Note. Sensitivity analyses of all 7 schools showed consistent separation into higher and lower physical activity classes across all 3 time points (21/21 analyses). The magnitude of class separation was similar across schools (range = 1.35-3.28 z-score units for AvAcc; 0.46-2.43 z-score units for IG), indicating that the 3-class solution reflected genuine individual differences in physical activity rather than school-level clustering artifacts.


Table 6. Results of linear mixed models examining within-class differences in standardised AvAcc and IG across time points
	Standardised average acceleration

	Class
	Time point contrast
	Estimate (95%CI)
	Holm-adjusted p-value

	PA Low
	Autumn vs Winter/Spring
	-0.4 (-0.8, 0.1)
	0.13

	
	Autumn vs Summer
	-0.7 (-1.1, -0.3)
	0.004

	
	Winter/Spring vs Summer
	-0.3 (-0.7, 0.02)
	0.13

	Average PA
	Autumn vs Winter/Spring
	-0.4 (-0.6, -0.1)
	0.01

	
	Autumn vs Summer
	-0.6 (-0.9, -0.3)
	<0.001

	
	Winter/Spring vs Summer
	-0.3 (-0.5, 0.01)
	0.06

	High PA
	Autumn vs Winter/Spring
	-0.6 (-1.1, -0.1)
	0.03

	
	Autumn vs Summer
	-0.8 (-1.3, -0.4)
	0.001

	
	Winter/Spring vs Summer
	-0.2 (-0.8, 0.3)
	0.38

	
	
	
	

	Standardised intensity gradient

	Class
	Time point contrast
	Estimate (95%CI)
	Holm-adjusted p-value

	PA Low
	Autumn vs Winter/Spring
	-0.58 (-1.08, -0.09)
	0.04

	
	Autumn vs Summer
	-0.85 (-1.31, -0.40)
	0.001

	
	Winter/Spring vs Summer
	-0.27 (-0.63, 0.08)
	0.13

	Average PA
	Autumn vs Winter/Spring
	-0.11 (-0.35, 0.12)
	0.34

	
	Autumn vs Summer
	-0.58 (-0.85, -0.30)
	<0.001

	
	Winter/Spring vs Summer
	-0.46 (-0.75, -0.18)
	0.003

	High PA
	Autumn vs Winter/Spring
	-0.16 (-0.61, 0.29)
	0.96

	
	Autumn vs Summer
	-0.32 (-0.72, 0.08)
	0.34

	
	Winter/Spring vs Summer
	-0.16 (-0.67, 0.35)
	0.96


Note. Low PA: Low Volume, Low Intensity class; Average PA: Below Average Volume, Average Intensity class, High PA: High Volume, High Intensity class; 95%CI=95% confidence interval.


Table 7. Class transition probabilities at each transition period
	Transition period
	From Class
	To Class
	n
	% 

	Autumn-Winter/Spring
	Low PA
	Low PA
	13
	38.2

	Autumn-Winter/Spring
	Low PA
	Average PA
	19
	55.9

	Autumn-Winter/Spring
	Low PA
	High PA
	2
	5.9

	Autumn-Winter/Spring
	Average PA
	Low PA
	28
	25.0

	Autumn-Winter/Spring
	Average PA
	Average PA
	77
	68.8

	Autumn-Winter/Spring
	Average PA
	High PA
	7
	6.3

	Autumn-Winter/Spring
	High PA
	Low PA
	12
	11.7

	Autumn-Winter/Spring
	High PA
	Average PA
	73
	70.9

	Autumn-Winter/Spring
	High PA
	High PA
	18
	17.5

	Winter/Spring-Summer
	Low PA
	Low PA
	35
	66.0

	Winter/Spring-Summer
	Low PA
	Average PA
	14
	26.4

	Winter/Spring-Summer
	Low PA
	High PA
	4
	7.5

	Winter/Spring-Summer
	Average PA
	Low PA
	80
	47.3

	Winter/Spring-Summer
	Average PA
	Average PA
	73
	43.2

	Winter/Spring-Summer
	Average PA
	High PA
	16
	9.5

	Winter/Spring-Summer
	High PA
	Low PA
	6
	22.2

	Winter/Spring-Summer
	High PA
	Average PA
	11
	40.7

	Winter/Spring-Summer
	High PA
	High PA
	10
	37.0


Note. Low PA: Low Volume, Low Intensity class; Average PA: Below Average Volume, Average Intensity class, High PA: High Volume, High Intensity class





[image: ]
Fig. 1. BIC (A) and SABIC (B) elbows plots for 2-6-class latent profiles across the school year.
Note. BIC=Bayesian Information Criterion, SABIC=Sample Adjusted Bayesian Information Criterion.
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