

Supplementary Table S1. Appliance-use intensity and non-extraction mechanics
	General appliance-use variable
	Mechanic
	ρ
	p-value

	Clear aligner use-intensity
	Distalization
	0.299
	<0.001

	Clear aligner use-intensity
	Expansion
	0.176
	0.039

	Fixed buccal use-intensity
	Distalization
	−0.243
	0.004

	Fixed buccal use-intensity
	Expansion
	−0.176
	0.040



Supplementary Table S2. General-to-case factor-rating correlations
	General planning factor
	Case 1 ρ (95% CI)
	Case 1 p
	Case 2 ρ (95% CI)
	Case 2 p
	Case 3 ρ (95% CI)
	Case 3 p

	Midline
	0.595 (0.475–0.693)
	<0.001
	0.650 (0.542–0.737)
	<0.001
	0.609 (0.491–0.705)
	<0.001

	Profile
	0.422 (0.274–0.550)
	<0.001
	0.476 (0.335–0.597)
	<0.001
	0.461 (0.318–0.583)
	<0.001

	Upper lip
	0.476 (0.335–0.596)
	<0.001
	0.523 (0.389–0.635)
	<0.001
	0.520 (0.386–0.632)
	<0.001

	Lower lip
	0.487 (0.348–0.605)
	<0.001
	0.560 (0.432–0.666)
	<0.001
	0.575 (0.449–0.678)
	<0.001

	Gingival levels
	0.430 (0.283–0.557)
	<0.001
	0.400 (0.250–0.532)
	<0.001
	0.359 (0.204–0.497)
	<0.001

	Crown morphology/size
	0.518 (0.383–0.631)
	<0.001
	0.512 (0.374–0.627)
	<0.001
	0.598 (0.479–0.696)
	<0.001

	Enamel defects
	0.282 (0.120–0.430)
	<0.001
	0.203 (0.036–0.358)
	0.018
	0.187 (0.020–0.345)
	0.029

	Treatment stability
	0.615 (0.499–0.710)
	<0.001
	0.587 (0.464–0.688)
	<0.001
	0.612 (0.495–0.707)
	<0.001


Spearman correlation coefficients between participants' general treatment-planning scores and corresponding case-specific factor ratings. Confidence intervals are approximate 95% CIs calculated using Fisher z transformation.
Supplementary Table S3. Selected predictors from the adjusted pooled target-feature GEE model for selection of the feature-consistent target tooth
	Predictor
	OR
	95% CI
	p

	Case-specific target-feature rating
	1.59
	1.27–1.98
	<0.001

	General target-feature rating
	1.03
	0.83–1.28
	0.807

	Usual maxillary second-premolar preference
	3.14
	1.18–8.39
	0.023

	Case-specific fixed buccal score
	1.49
	1.06–2.09
	0.022

	Case-specific clear aligner score
	0.83
	0.70–0.99
	0.042


OR, odds ratio; CI, confidence interval. Generalized estimating equation model with robust standard errors. Note: Table presents selected clinically central predictors from the adjusted pooled target-feature GEE model. The model used a binomial distribution with a logit link, an exchangeable working correlation structure, and robust sandwich standard errors. The full adjusted model included 13 predictor terms excluding the intercept. Complete-case analysis included 397 case-level observations from 138 participant clusters, with 150 feature-consistent target-tooth selection events and 247 non-events. This corresponded to 11.5 events per predictor term and 10.6 participant clusters per predictor term.

Supplementary Table S4. Demographic and practice-related associations with extraction decision and maxillary second-premolar selection
	Outcome
	Predictor
	Coding
	OR
	95% CI
	p-value

	Definitive extraction decision
	Male sex
	Male vs female
	0.72
	0.33–1.53
	0.387

	Definitive extraction decision
	Age category
	Per one-category increase
	0.94
	0.66–1.33
	0.725

	Definitive extraction decision
	Private practice
	Private vs university/public hospital
	0.66
	0.31–1.42
	0.287

	Definitive extraction decision
	Weekly patient volume
	Per one-category increase
	0.60
	0.35–1.05
	0.072

	Definitive extraction decision
	Orthodontic experience*
	Per one-category increase
	0.95
	0.67–1.35
	0.788

	Maxillary second-premolar selection
	Male sex
	Male vs female
	1.44
	0.59–3.50
	0.421

	Maxillary second-premolar selection
	Age category
	Per one-category increase
	0.73
	0.48–1.11
	0.140

	Maxillary second-premolar selection
	Private practice
	Private vs university/public hospital
	0.71
	0.32–1.59
	0.410

	Maxillary second-premolar selection
	Weekly patient volume
	Per one-category increase
	0.34
	0.18–0.62
	<0.001

	Maxillary second-premolar selection
	Orthodontic experience*
	Per one-category increase
	0.79
	0.54–1.16
	0.238


OR, odds ratio; CI, confidence interval. Models were fitted using generalized estimating equation logistic regression with a binomial distribution, logit link, exchangeable working correlation structure, and robust sandwich standard errors. Case indicators were included in all models but are not shown. For the extraction-decision outcome, undecided responses were excluded; the model included 389 case-level observations from 134 participant clusters, with 277 extraction events and 112 non-extraction responses. For maxillary second-premolar selection, the model included 414 case-level observations from 138 participant clusters, with 80 events and 334 non-events. Age category and orthodontic experience were not entered simultaneously because of substantial overlap. *Orthodontic experience was evaluated in a separate model replacing age category. Because the public-hospital group was small, work setting was modeled as private practice versus university/public hospital.







Supplementary Table S5. Stable no-second-premolar subgroup
Group comparison
	Variable
	Stable subgroup (n = 82, 59.4%)
	Remaining (n = 56, 40.6%)
	p-value

	Age, ordinal mean
	1.40
	0.82
	0.0047

	Orthodontic experience, ordinal mean
	1.45
	0.93
	0.0089

	Weekly patient volume, ordinal mean
	0.84
	0.45
	0.0017

	Case 1 enamel-defect score
	1.30
	2.29
	0.0031

	Case 2 gingival-level score
	2.52
	3.27
	0.0096

	Case 3 crown morphology/size score
	2.51
	3.61
	<0.001


Exploratory logistic regression (outcome: stable no-second-premolar membership)
	Predictor
	OR
	95% CI
	p-value

	Higher age category
	1.49
	1.05–2.11
	0.025

	Higher weekly patient volume
	1.83
	1.03–3.26
	0.040

	Mean case-specific target-feature rating
	0.67
	0.51–0.87
	0.003



Supplementary Table S6. Internal consistency of composite planning-factor scores
	Composite domain
	Cronbach's α

	Overall treatment-planning factor score
	0.918

	Soft-tissue/esthetic domain
	0.875

	Dento-restorative domain
	0.907

	Broader esthetic/dento-periodontal domain
	0.905

	Orthodontic/occlusal domain
	0.678






