

 Supplementary Table 1. Fixed effects parameter estimates for Maximum Screw Length
	Predictor
	Estimate
	SE
	t value
	P-value

	(Intercept)
	24.91
	0.729
	34.15
	< 0.001

	Age Group (ref: Group1)
	
	
	
	

	Group2 
	1.68
	0.432
	3.88
	< 0.001

	Group3
	4.25
	0.687
	6.19
	< 0.001

	Group4
	7.03
	0.984
	7.14
	< 0.001

	Sex (ref: Male)
	
	
	
	

	Female
	-0.62
	0.339
	-1.84
	0.070

	Level (ref: L1)
	
	
	
	

	L2
	1.37
	0.237
	5.77
	< 0.001

	L3
	2.48
	0.237
	10.43
	< 0.001

	L4
	0.380
	0.237
	1.60
	0.111

	L5
	-2.01
	0.237
	-8.47
	< 0.001

	Interaction: Group × Sex
	
	
	
	

	Group2: Female
	-0.557
	0.476
	-1.17
	0.246

	Group3: Female
	-0.797
	0.474
	-1.68
	0.097

	Group4: Female
	-2.04
	0.474
	-4.31
	< 0.001


Note: Group1: 5–7 years, Group2: 8–10 years, Group3: 11–13 years, Group4: 14–16 years.

Supplementary Table2. Fixed effects parameter estimates for Maximum Screw Diameter
	Predictor
	Estimate
	SE
	t value
	P-value

	(Intercept)
	4.460
	0.170
	26.162
	< 0.001

	Age Group (ref: Group1)
	
	
	
	

	Group2
	0.155
	0.101
	1.541
	0.128

	Group3
	0.762
	0.160
	4.767
	< 0.001

	Group4
	1.383
	0.229
	6.035
	< 0.001

	Sex (ref: Male)
	
	
	
	

	Female
	−0.552
	0.079
	−7.001
	< 0.001

	Lumbar Level (ref: L1)
	
	
	
	

	L2
	0.296
	0.061
	4.873
	< 0.001

	L3
	0.655
	0.061
	10.784
	< 0.001

	L4
	0.975
	0.061
	16.055
	< 0.001

	L5
	1.441
	0.061
	23.739
	< 0.001

	Interaction: Group × Sex
	
	
	
	

	Group2: Female
	0.459
	0.111
	4.151
	< 0.001

	Group3: Female
	0.184
	0.110
	1.671
	0.099

	Group4 :Female
	0.107
	0.110
	0.969
	0.336


Note: Group 1: 5–7 years, Group 2: 8–10 years, Group 3: 11–13 years, Group 4: 14–16 years.

Supplementary Table 3. Fixed effects parameter estimates for Lateral Angle
	Predictor
	Estimate
	SE
	t value
	P-value

	(Intercept)
	6.548
	0.289
	22.662
	< 0.001

	Age Group (ref: Group1)
	
	
	
	

	Group2
	0.457
	0.171
	2.666
	0.009

	Group3
	1.149
	0.272
	4.221
	< 0.001

	Group4
	1.752
	0.390
	4.489
	< 0.001

	Sex (ref: Male)
	
	
	
	

	Female
	−0.686
	0.134
	−5.101
	< 0.001

	Lumbar Level (ref: L1)
	
	
	
	

	L2
	0.534
	0.093
	5.738
	< 0.001

	L3
	1.077
	0.093
	11.565
	< 0.001

	L4
	1.447
	0.093
	15.535
	< 0.001

	L5
	2.117
	0.093
	22.730
	< 0.001

	Interaction: Group × Sex
	
	
	
	

	Group2: Female
	0.237
	0.188
	1.258
	0.212

	Group3: Female
	0.438
	0.188
	2.332
	0.023

	Group4: Female
	0.444
	0.188
	2.364
	0.021


Note: Group 1: 5–7 years, Group 2: 8–10 years, Group 3: 11–13 years, Group 4: 14–16 years.





Supplementary Table 4. Fixed effects parameter estimates for Cephalad Angle
	Predictor
	Estimate
	SE
	t value
	P-value

	(Intercept)
	19.709
	1.198
	16.457
	< 0.001

	Age Group (ref: Group1)
	
	
	
	

	Group2
	2.190
	0.713
	3.072
	0.003

	Group3
	4.395
	1.132
	3.883
	< 0.001

	Group4
	3.937
	1.622
	2.426
	0.018

	Sex (ref: Male)
	
	
	
	

	Female
	−0.980
	0.559
	−1.754
	0.084

	Lumbar Level (ref: L1)
	
	
	
	

	L2
	−1.468
	0.356
	−4.120
	< 0.001

	L3
	−2.853
	0.356
	−8.008
	< 0.001

	L4
	−4.825
	0.356
	−13.544
	< 0.001

	L5
	−6.895
	0.356
	−19.354
	< 0.001

	Interaction: Group × Sex
	
	
	
	

	Group2: Female
	−1.287
	0.784
	−1.642
	0.105

	Group3: Female
	0.437
	0.781
	0.560
	0.577

	Group4: Female
	−0.770
	0.781
	−0.985
	0.328


Note: Group 1: 5–7 years, Group 2: 8–10 years, Group 3: 11–13 years, Group 4: 14–16 years.

Supplementary Table 5. Analysis of variance results for main effects and interaction on outcome variables
	Effect
	Outcome Variable
	F value (df)
	p value
	Partial η²

	Age Group
	MSL
	15.83 (3, 71.0)
	< 0.001
	0.041

	
	MSD
	14.96 (3, 71.0)
	< 0.001
	0.041

	
	LA
	10.17 (3, 71.0)
	< 0.001
	0.041

	
	CA
	17.76 (3, 71.0)
	< 0.001
	0.041

	Sex
	MSL
	73.36 (1, 71.0)
	< 0.001
	0.014

	
	MSD
	83.01 (1, 71.0)
	< 0.001
	0.014

	
	LA
	35.41 (1, 71.0)
	< 0.001
	0.014

	
	CA
	23.86 (1, 71.0)
	< 0.001
	0.014

	Level
	MSL
	99.55 (4, 316.0)
	< 0.001
	0.013

	
	MSD
	173.18 (4, 316.0)
	< 0.001
	0.013

	
	LA
	153.55 (4, 316.0)
	< 0.001
	0.013

	
	CA
	116.83 (4, 316.0)
	< 0.001
	0.013

	[bookmark: _GoBack]Group × Sex
	MSL
	6.63 (3, 71.0)
	< 0.001
	0.041

	
	MSD
	6.29 (3, 71.0)
	< 0.001
	0.041

	
	LA
	2.50 (3, 71.0)
	0.067
	0.041

	
	CA
	1.94 (3, 71.0)
	0.132
	0.041



Note: MSL: Maximum Screw Length, MSD: Maximum Screw Diameter, LA: Lateral Angle, CA: Cephalad Angle. Partial η2 is interpreted as small (≥ 0.01), medium (≥ 0.06), and large (≥ 0.14) effect sizes.

Supplementary Table 6. Post-hoc pairwise comparisons of Age Group for each outcome variable
	Comparison (Age Group)
	MSL (mm)
	MSD (mm)
	LA (°)
	CA (°)

	Group1 vs. Group2 
	-1.40** (-3.70)
	-0.38*** (-4.37)
	-0.58** (-3.84)
	-1.55
 (-2.48)

	Group1 vs. Group3 
	-3.85*** (-5.97)
	-0.85*** (-5.69)
	-1.37*** (-5.35)
	-4.61*** (-4.34)

	Group1 vs. Group4
	-6.01*** (-6.26)
	-1.44*** (-6.42)
	-1.97*** (-5.18)
	-3.55
 (-2.24)

	Group2 vs. Group3
	-2.45*** (-6.35)
	-0.47*** (-5.22)
	-0.79*** (-5.18)
	-3.07*** (-4.82)

	Group2 vs. Group4
	-4.61*** (-6.79)
	-1.05*** (-6.65)
	-1.40*** (-5.19)
	-2.01
 (-1.79)

	Group3 vs. Group4
	-2.16*** (-5.30)
	-0.58*** (-6.14)
	-0.61** (-3.75)
	1.06
 (1.58)


Note: Values represent the mean difference (estimate). Values in parentheses are t-ratios. Significance levels: *** p <0 .001, ** p < 0.01. MSL: Maximum Screw Length, MSD: Maximum Screw Diameter, LA: Lateral Angle, CA: Cephalad Angle. Non-significant comparisons are presented without asterisks. Group 1: 5–7 years, Group 2: 8–10 years, Group 3: 11–13 years, Group4: 14–16 years.





