Supplementary Information
Supplementary Tables S1–S13 and Supplementary Figure S1 accompany the manuscript.
Supplementary Table S1.Sample Flow, Study Center Distribution, Survey Period, and Data Quality Control
	Category
	Indicator
	Value
	Note

	Sample flow
	Raw records
	3657
	

	
	Excluded for non-consent
	204
	

	
	Consented to participate
	3453
	

	
	Duplicate identity groups
	38
	

	
	Additional duplicate records removed
	39
	

	
	Main analysis sample
	3414
	

	
	Strict quality control sample
	3339
	

	
	Adult sample
	3364
	

	Study center distribution
	Chongqing Medical and Pharmaceutical College
	871
	25.5%

	
	Shandong First Medical University
	670
	19.6%

	
	Hunan University of Medicine
	605
	17.7%

	
	Chongqing Medical University
	328
	9.6%

	
	Zunyi Medical University
	301
	8.8%

	
	Hainan Medical University
	209
	6.1%

	
	Guizhou Medical University
	208
	6.1%

	
	Medical College of Jinzhou Medical University
	116
	3.4%

	
	Other medical colleges
	56
	1.6%

	
	Chongqing College of Traditional Chinese Medicine
	29
	0.8%

	
	Harbin Medical University
	21
	0.6%

	Survey month
	2025-10
	2488
	72.9%

	
	2025-11
	922
	27.0%

	
	2025-12
	2
	0.1%

	
	2026-01
	1
	0.0%

	
	2026-02
	1
	0.0%

	Quality control
	Median response time
	292
	seconds

	
	IQR lower bound
	218
	seconds

	
	IQR upper bound
	402
	seconds

	
	Fast responding
	148
	

	
	Excluded under strict criteria
	75
	


Note: Percentages are calculated using the main analysis sample (N=3,414). For 56 participants originally labelled as 'Other medical colleges', school information could not be reliably standardised to a specific institution; all participants were confirmed to be medical students. Quality control procedures are described in the Methods section.
Supplementary Table S2A. Internal consistency of each scale and dimension
	Scale
	Number of items
	Cronbach’s α
	McDonald’s ω

	Emotional exhaustion
	5
	0.931
	0.932

	Academic cynicism
	4
	0.945
	0.944

	Academic efficacy
	6
	0.907
	0.908

	Depression
	7
	0.935
	0.937

	Anxiety
	7
	0.922
	0.929

	Stress
	7
	0.944
	0.946

	Psychological resilience
	25
	0.975
	0.976


Supplementary Table S2B. HTMT discriminant validity diagnostics
	Construct 1
	Construct 2
	HTMT

	Emotional exhaustion
	Academic cynicism
	0.863

	Emotional exhaustion
	Academic efficacy
	0.237

	Academic cynicism
	Academic efficacy
	0.343

	Depression
	Anxiety
	0.859

	Depression
	Stress
	0.812

	Anxiety
	Stress
	0.924


Note: HTMT values are presented as descriptive diagnostics of empirical construct overlap. The relatively high HTMT between anxiety and stress (0.924) indicates substantial overlap between these two DASS-21 domains; depression, anxiety, and stress were nevertheless retained as separate outcomes in accordance with the DASS-21 subscale structure.
Supplementary Table S3. Correlation matrices of main study variables
Panel A. Pearson correlation
	Variable
	Emotional exhaustion
	Academic cynicism
	Academic efficacy
	Psychological resilience
	Depression
	Anxiety
	Stress

	Emotional exhaustion
	1
	0.808
	-0.216
	-0.391
	0.557
	0.485
	0.522

	Academic cynicism
	0.808
	1
	-0.317
	-0.429
	0.628
	0.515
	0.527

	Academic efficacy
	-0.216
	-0.317
	1
	0.546
	-0.263
	-0.192
	-0.203

	Psychological resilience
	-0.391
	-0.429
	0.546
	1
	-0.375
	-0.288
	-0.317

	Depression
	0.557
	0.628
	-0.263
	-0.375
	1
	0.796
	0.761

	Anxiety
	0.485
	0.515
	-0.192
	-0.288
	0.796
	1
	0.867

	Stress
	0.522
	0.527
	-0.203
	-0.317
	0.761
	0.867
	1


Panel B. Spearman correlation
	Variable
	Emotional exhaustion
	Academic cynicism
	Academic efficacy
	Psychological resilience
	Depression
	Anxiety
	Stress

	Emotional exhaustion
	1
	0.788
	-0.296
	-0.426
	0.586
	0.523
	0.542

	Academic cynicism
	0.788
	1
	-0.431
	-0.483
	0.644
	0.540
	0.529

	Academic efficacy
	-0.296
	-0.431
	1
	0.594
	-0.407
	-0.317
	-0.291

	Psychological resilience
	-0.426
	-0.483
	0.594
	1
	-0.507
	-0.445
	-0.433

	Depression
	0.586
	0.644
	-0.407
	-0.507
	1
	0.744
	0.711

	Anxiety
	0.523
	0.540
	-0.317
	-0.445
	0.744
	1
	0.832

	Stress
	0.542
	0.529
	-0.291
	-0.433
	0.711
	0.832
	1


Supplementary Table S4. Supplementary analyses for the primary model
Panel A. Variance inflation factor (VIF)
	Variable
	VIF

	Emotional exhaustion
	3.041

	Academic cynicism
	3.165

	Academic efficacy
	1.484

	Psychological resilience
	1.641


Panel B. Incremental R² analysis
	Outcome
	Predictor
	Incremental R²

	Depression
	Emotional exhaustion
	0.007

	
	Academic cynicism
	0.062

	
	Academic efficacy
	0.000

	
	Psychological resilience
	0.008

	Anxiety
	Emotional exhaustion
	0.013

	
	Academic cynicism
	0.030

	
	Academic efficacy
	0.000

	
	Psychological resilience
	0.003

	Stress
	Emotional exhaustion
	0.024

	
	Academic cynicism
	0.020

	
	Academic efficacy
	0.000

	
	Psychological resilience
	0.006


Supplementary Table S5. Sensitivity analyses for interaction models
Panel A. Linear interaction models
	Burnout dimension
	Outcome
	β_interaction
	Lower 95% CI
	Upper 95%CI
	P value
	R²
	FDR q value

	Emotional exhaustion
	Depression
	-0.048
	-0.083
	-0.013
	0.007
	0.434
	0.014

	
	Anxiety
	-0.008
	-0.049
	0.034
	0.724
	0.302
	0.724

	
	Stress
	-0.050
	-0.086
	-0.013
	0.008
	0.332
	0.014

	Academic cynicism
	Depression
	-0.029
	-0.070
	0.011
	0.152
	0.432
	0.228

	
	Anxiety
	0.024
	-0.025
	0.073
	0.333
	0.303
	0.383

	
	Stress
	-0.020
	-0.063
	0.022
	0.341
	0.329
	0.383

	Academic efficacy
	Depression
	0.040
	0.018
	0.063
	<0.001
	0.434
	0.004

	
	Anxiety
	0.039
	0.013
	0.066
	0.003
	0.305
	0.009

	
	Stress
	0.039
	0.015
	0.062
	0.001
	0.331
	0.005


Panel B. Quadratic interaction models
	Burnout dimension
	Outcome
	β_interaction
	Lower 95% CI
	Upper 95%CI
	P_interaction
	β(B²)
	P(B²)
	β(R²)
	P(R²)
	R²
	FDR q value

	Emotional exhaustion
	Depression
	-0.015
	-0.053
	0.023
	0.430
	0.088
	<0.001
	0.030
	0.009
	0.449
	0.653

	
	Anxiety
	0.025
	-0.020
	0.070
	0.273
	0.093
	<0.001
	0.024
	0.074
	0.318
	0.653

	
	Stress
	-0.017
	-0.055
	0.022
	0.397
	0.112
	<0.001
	-0.002
	0.886
	0.349
	0.653

	Academic cynicism
	Depression
	0.010
	-0.032
	0.052
	0.640
	0.104
	<0.001
	0.032
	0.008
	0.451
	0.720

	
	Anxiety
	0.065
	0.015
	0.116
	0.011
	0.115
	<0.001
	0.027
	0.045
	0.325
	0.100

	
	Stress
	0.017
	-0.026
	0.060
	0.435
	0.125
	<0.001
	0.002
	0.850
	0.350
	0.653

	Academic efficacy
	Depression
	0.002
	-0.027
	0.032
	0.869
	0.025
	0.025
	0.042
	0.007
	0.439
	0.869

	
	Anxiety
	0.010
	-0.027
	0.047
	0.606
	0.034
	0.008
	0.023
	0.236
	0.309
	0.720

	
	Stress
	0.020
	-0.013
	0.054
	0.240
	0.046
	<0.001
	-0.004
	0.828
	0.335
	0.653


Supplementary Table S6. Out-of-sample predictive performance in 10-fold cross-validation
	Focal dimension
	Outcome
	Model
	RMSE
	Improvement vs linear (%)

	Emotional exhaustion
	Depression
	Linear
	3.264
	0.000

	
	
	RCS
	3.205
	1.818

	
	
	RCS+Interaction
	3.192
	2.199

	
	Anxiety
	Linear
	3.398
	0.000

	
	
	RCS
	3.364
	1.006

	
	
	RCS+Interaction
	3.356
	1.254

	
	Stress
	Linear
	3.816
	0.000

	
	
	RCS
	3.756
	1.553

	
	
	RCS+Interaction
	3.761
	1.421

	Academic cynicism
	Depression
	Linear
	3.264
	0.000

	
	
	RCS
	3.190
	2.257

	
	
	RCS+Interaction
	3.165
	3.031

	
	Anxiety
	Linear
	3.398
	0.000

	
	
	RCS
	3.354
	1.319

	
	
	RCS+Interaction
	3.318
	2.359

	
	Stress
	Linear
	3.816
	0.000

	
	
	RCS
	3.746
	1.826

	
	
	RCS+Interaction
	3.736
	2.084


Note: N=3,414. Shuffled 10-fold cross-validation used random_state=2025. Training-fold means, standard deviations, and RCS knots were applied to the corresponding validation fold. Linear models included the three burnout dimensions, psychological resilience, gender, grade, and school fixed effects. RCS models represented the focal burnout dimension and psychological resilience with 4-knot RCS terms; RCS+Interaction models additionally included focal-burnout RCS basis × linear standardised resilience terms. Relative improvement (%)=(RMSELinear−RMSEModel)/RMSELinear×100. Cross-validation assessed out-of-sample prediction error and was not used for statistical inference.
Supplementary Table S7. Distributional characteristics of main study variables
	Variable
	Mean
	SD
	Median
	Q1
	Q3
	Skewness
	Kurtosis
	Zero-score proportion

	Emotional exhaustion
	2.486
	1.463
	2.600
	1.600
	3.400
	-0.010
	-0.396
	0.110

	Academic cynicism
	2.070
	1.473
	2
	1.000
	3.000
	0.311
	-0.343
	0.175

	Academic efficacy
	3.889
	1.177
	3.833
	3.167
	4.667
	-0.437
	1.126
	0.019

	Depression
	3.695
	4.296
	2
	0.000
	7.000
	1.343
	1.800
	0.368

	Anxiety
	3.038
	4.038
	1
	0.000
	5.000
	1.798
	3.677
	0.394

	Stress
	3.551
	4.625
	1
	0.000
	7.000
	1.467
	1.867
	0.431

	Psychological resilience
	61.767
	19.793
	60
	50.000
	74.000
	-0.051
	0.183
	0.010


Supplementary Table S8. Sensitivity analyses across restricted cubic spline knot specifications
	Analysis
	Number of knots
	Exposure
	Outcome
	P_overall / P_interaction
	P_nonlinear
	R²
	Wald χ²

	RCS association
	3

	Emotional exhaustion
	Depression
	<0.001
	<0.001
	0.381
	

	
	
	
	Anxiety
	<0.001
	<0.001
	0.284
	

	
	
	
	Stress
	<0.001
	<0.001
	0.328
	

	
	
	Academic cynicism
	Depression
	<0.001
	<0.001
	0.439
	

	
	
	
	Anxiety
	<0.001
	<0.001
	0.302
	

	
	
	
	Stress
	<0.001
	<0.001
	0.320
	

	
	
	Academic efficacy
	Depression
	0.003
	0.080
	0.183
	

	
	
	
	Anxiety
	0.202
	0.205
	0.121
	

	
	
	
	Stress
	0.230
	0.175
	0.141
	

	 academic cynicism × resilience interaction
	3
	Academic cynicism
	Depression
	<0.001
	
	0.472
	62.544

	
	
	
	Anxiety
	<0.001
	
	0.345
	29.035

	
	
	
	Stress
	<0.001
	
	0.363
	30.828

	RCS association
	4
	Emotional exhaustion
	Depression
	<0.001
	<0.001
	0.382
	

	
	
	
	Anxiety
	<0.001
	<0.001
	0.284
	

	
	
	
	Stress
	<0.001
	<0.001
	0.329
	

	
	
	Academic cynicism
	Depression
	<0.001
	<0.001
	0.440
	

	
	
	
	Anxiety
	<0.001
	<0.001
	0.302
	

	
	
	
	Stress
	<0.001
	<0.001
	0.320
	

	
	
	Academic efficacy
	Depression
	<0.001
	<0.001
	0.211
	

	
	
	
	Anxiety
	<0.001
	<0.001
	0.135
	

	
	
	
	Stress
	<0.001
	<0.001
	0.151
	

	academic cynicism × resilience interaction
	4
	Academic cynicism
	Depression
	<0.001
	
	0.472
	42.156

	
	
	
	Anxiety
	<0.001
	
	0.345
	24.991

	
	
	
	Stress
	<0.001
	
	0.364
	16.873

	RCS association
	5
	Emotional exhaustion
	Depression
	<0.001
	<0.001
	0.383
	

	
	
	
	Anxiety
	<0.001
	<0.001
	0.286
	

	
	
	
	Stress
	<0.001
	<0.001
	0.329
	

	
	
	Academic cynicism
	Depression
	<0.001
	<0.001
	0.440
	

	
	
	
	Anxiety
	<0.001
	<0.001
	0.302
	

	
	
	
	Stress
	<0.001
	<0.001
	0.320
	

	
	
	Academic efficacy
	Depression
	<0.001
	<0.001
	0.216
	

	
	
	
	Anxiety
	<0.001
	<0.001
	0.139
	

	
	
	
	Stress
	<0.001
	<0.001
	0.156
	

	academic cynicism × resilience interaction
	5
	Academic cynicism
	Depression
	<0.001
	
	0.475
	43.176

	
	
	
	Anxiety
	<0.001
	
	0.347
	27.498

	
	
	
	Stress
	0.002
	
	0.366
	17.315


Note: Association models used 3-, 4-, or 5-knot restricted cubic splines and adjusted for Resilience, gender, grade, and school fixed effects. Effect-modification models represented Academic cynicism and Resilience using restricted cubic spline main effects and included interactions between the Academic cynicism spline basis functions and linear standardised resilience, with additional adjustment for emotional exhaustion, academic efficacy, gender, grade, and school fixed effects. Poverall denotes the joint test of the spline terms; Pnonlinear denotes the joint test of the nonlinear spline components; Pinteraction denotes the joint test of the interaction terms. The 4-knot specification was used in the primary analysis.
Supplementary Table S9. Mutually adjusted restricted cubic spline sensitivity analyses
	Exposure
	Outcome
	P_overall
	P_nonlinear
	RCS R²

	Emotional exhaustion
	Depression
	<0.001
	<0.001
	0.447

	
	Anxiety
	<0.001
	<0.001
	0.315

	
	Stress
	<0.001
	<0.001
	0.349

	Academic cynicism
	Depression
	<0.001
	<0.001
	0.453

	
	Anxiety
	<0.001
	<0.001
	0.321

	
	Stress
	<0.001
	<0.001
	0.353

	Academic efficacy
	Depression
	<0.001
	<0.001
	0.445

	
	Anxiety
	<0.001
	<0.001
	0.312

	
	Stress
	<0.001
	<0.001
	0.338


Note: Four-knot restricted cubic spline models used knots at the 5th, 35th, 65th, and 95th percentiles. Each model additionally adjusted for the other two academic burnout dimensions, psychological resilience, gender, grade, and school fixed effects. Poverall tests all spline basis functions jointly, whereas Pnonlinear tests the nonlinear spline components jointly. R² denotes the coefficient of determination of the fitted OLS model.
Supplementary Table S10. Quantile regression analysis
Panel A. Quantile-specific regression estimates at τ = 0.50, 0.75, and 0.90
	Outcome
	τ
	Predictor
	Coefficient
	Bootstrap 95%CI lower bound
	Bootstrap 95%CI upper bound
	Pseudo R²

	Depression
	0.500
	Emotional exhaustion
	0.222
	0.051
	0.418
	0.291

	
	
	Academic cynicism
	1.929
	1.685
	2.210
	0.291

	
	
	Academic efficacy
	-0.057
	-0.160
	0.005
	0.291

	
	
	Psychological resilience
	-0.601
	-0.802
	-0.407
	0.291

	
	0.750
	Emotional exhaustion
	0.558
	0.303
	0.793
	0.334

	
	
	Academic cynicism
	2.828
	2.497
	3.106
	0.334

	
	
	Academic efficacy
	-0.033
	-0.106
	0.024
	0.334

	
	
	Psychological resilience
	-0.209
	-0.407
	-0.044
	0.334

	
	0.900
	Emotional exhaustion
	0.952
	0.594
	1.510
	0.360

	
	
	Academic cynicism
	3.339
	2.700
	3.723
	0.360

	
	
	Academic efficacy
	-0.044
	-0.310
	0.100
	0.360

	
	
	Psychological resilience
	-0.267
	-0.470
	0.054
	0.360

	Anxiety
	0.500
	Emotional exhaustion
	0.399
	0.220
	0.667
	0.169

	
	
	Academic cynicism
	1.016
	0.676
	1.238
	0.169

	
	
	Academic efficacy
	0.038
	-0.018
	0.143
	0.169

	
	
	Psychological resilience
	-0.302
	-0.529
	-0.190
	0.169

	
	0.750
	Emotional exhaustion
	0.733
	0.445
	1.105
	0.265

	
	
	Academic cynicism
	2.117
	1.645
	2.545
	0.265

	
	
	Academic efficacy
	-0.016
	-0.055
	0.053
	0.265

	
	
	Psychological resilience
	-0.273
	-0.524
	-0.047
	0.265

	
	0.900
	Emotional exhaustion
	1.715
	1.109
	2.089
	0.290

	
	
	Academic cynicism
	2.375
	1.849
	3.020
	0.290

	
	
	Academic efficacy
	-0.016
	-0.386
	0.084
	0.290

	
	
	Psychological resilience
	-0.087
	-0.379
	0.278
	0.290

	Stress
	0.500
	Emotional exhaustion
	0.704
	0.462
	1.025
	0.183

	
	
	Academic cynicism
	1.278
	0.841
	1.569
	0.183

	
	
	Academic efficacy
	0.104
	-0.019
	0.255
	0.183

	
	
	Psychological resilience
	-0.459
	-0.729
	-0.301
	0.183

	
	0.750
	Emotional exhaustion
	1.392
	0.994
	1.777
	0.283

	
	
	Academic cynicism
	2.063
	1.568
	2.526
	0.283

	
	
	Academic efficacy
	-0.001
	-0.040
	0.043
	0.283

	
	
	Psychological resilience
	-0.068
	-0.297
	-0.000
	0.283

	
	0.900
	Emotional exhaustion
	2.329
	1.756
	2.792
	0.318

	
	
	Academic cynicism
	2.235
	1.587
	2.745
	0.318

	
	
	Academic efficacy
	-0.002
	-0.228
	0.054
	0.318

	
	
	Psychological resilience
	-0.199
	-0.516
	0.007
	0.318


Panel B. Cross-quantile heterogeneity and prespecified high-quantile contrasts
	Outcome
	Predictor
	Overall cross-quantile heterogeneity P
	FDR q
	β(0.90) − β(0.50)
	Contrast P
	FDR q

	Depression
	Emotional exhaustion
	<0.001
	<0.001
	0.73
	<0.001
	<0.001

	Anxiety
	Emotional exhaustion
	<0.001
	<0.001
	1.316
	<0.001
	<0.001

	Stress
	Emotional exhaustion
	<0.001
	<0.001
	1.625
	<0.001
	<0.001

	Depression
	Academic cynicism
	<0.001
	<0.001
	1.41
	<0.001
	<0.001

	Anxiety
	Academic cynicism
	<0.001
	<0.001
	1.359
	<0.001
	<0.001

	Stress
	Academic cynicism
	<0.001
	<0.001
	0.957
	<0.001
	<0.001


Note: Overall heterogeneity was evaluated using a 2-df bootstrap-Wald test jointly comparing the coefficients at τ=0.75 and τ=0.90 with that at τ=0.50. The prespecified high-quantile contrast was β(0.90)−β(0.50). Overall heterogeneity tests and high-quantile contrasts were treated as separate six-test families and corrected using the Benjamini–Hochberg false discovery rate procedure.
Supplementary Table S11. Effect modification analyses for psychological resilience
	Burnout dimension
	Outcome
	P_interaction
	FDR q value
	Wald χ²
	df
	R²

	Emotional exhaustion
	Depression
	<0.001
	<0.001
	30.180
	3
	0.462

	
	Anxiety
	0.002
	0.004
	14.380
	3
	0.329

	
	Stress
	0.090
	0.135
	6.483
	3
	0.354

	Academic cynicism
	Depression
	<0.001
	<0.001
	42.156
	3
	0.472

	
	Anxiety
	<0.001
	<0.001
	24.991
	3
	0.345

	
	Stress
	<0.001
	0.002
	16.873
	3
	0.364

	Academic efficacy
	Depression
	0.461
	0.593
	2.578
	3
	0.450

	
	Anxiety
	0.986
	0.986
	0.144
	3
	0.315

	
	Stress
	0.785
	0.883
	1.067
	3
	0.342


Supplementary Table S12. Sensitivity analyses under different sample definitions
	Sample
	N
	Outcome
	Predictor
	β
	Lower 95% CI
	Upper 95% CI
	P value
	R²
	P for academic cynicism × resilience interaction

	Main analysis (first submission retained)
	3414
	Depression
	Emotional exhaustion
	0.149
	0.096
	0.202
	<0.001
	0.431
	

	
	
	
	Academic cynicism
	0.445
	0.383
	0.506
	<0.001
	0.431
	<0.001

	
	
	
	Psychological resilience
	-0.111
	-0.152
	-0.070
	<0.001
	0.431
	

	
	
	Anxiety
	Emotional exhaustion
	0.202
	0.147
	0.257
	<0.001
	0.302
	

	
	
	
	Academic cynicism
	0.310
	0.242
	0.378
	<0.001
	0.302
	<0.001

	
	
	
	Psychological resilience
	-0.071
	-0.119
	-0.023
	0.004
	0.302
	

	
	
	Stress
	Emotional exhaustion
	0.270
	0.212
	0.328
	<0.001
	0.329
	

	
	
	
	Academic cynicism
	0.251
	0.185
	0.318
	<0.001
	0.329
	<0.001

	
	
	
	Psychological resilience
	-0.097
	-0.140
	-0.053
	<0.001
	0.329
	

	Strict quality control sample
	3339
	Depression
	Emotional exhaustion
	0.147
	0.094
	0.201
	<0.001
	0.428
	

	
	
	
	Academic cynicism
	0.434
	0.372
	0.496
	<0.001
	0.428
	<0.001

	
	
	
	Psychological resilience
	-0.125
	-0.166
	-0.083
	<0.001
	0.428
	

	
	
	Anxiety
	Emotional exhaustion
	0.204
	0.148
	0.260
	<0.001
	0.296
	

	
	
	
	Academic cynicism
	0.297
	0.228
	0.366
	<0.001
	0.296
	<0.001

	
	
	
	Psychological resilience
	-0.082
	-0.131
	-0.033
	0.001
	0.296
	

	
	
	Stress
	Emotional exhaustion
	0.270
	0.212
	0.329
	<0.001
	0.324
	

	
	
	
	Academic cynicism
	0.242
	0.174
	0.310
	<0.001
	0.324
	0.003

	
	
	
	Psychological resilience
	-0.106
	-0.151
	-0.061
	<0.001
	0.324
	

	Adult sample
	3364
	Depression
	Emotional exhaustion
	0.149
	0.095
	0.202
	<0.001
	0.431
	

	
	
	
	Academic cynicism
	0.445
	0.383
	0.507
	<0.001
	0.431
	<0.001

	
	
	
	Psychological resilience
	-0.109
	-0.151
	-0.068
	<0.001
	0.431
	

	
	
	Anxiety
	Emotional exhaustion
	0.200
	0.144
	0.255
	<0.001
	0.301
	

	
	
	
	Academic cynicism
	0.311
	0.243
	0.379
	<0.001
	0.301
	<0.001

	
	
	
	Psychological resilience
	-0.069
	-0.117
	-0.020
	0.005
	0.301
	

	
	
	Stress
	Emotional exhaustion
	0.270
	0.212
	0.329
	<0.001
	0.328
	

	
	
	
	Academic cynicism
	0.251
	0.184
	0.319
	<0.001
	0.328
	<0.001

	
	
	
	Psychological resilience
	-0.094
	-0.138
	-0.051
	<0.001
	0.328
	

	Latest submission retained
	3414
	Depression
	Emotional exhaustion
	0.150
	0.097
	0.203
	<0.001
	0.430
	

	
	
	
	Academic cynicism
	0.442
	0.380
	0.504
	<0.001
	0.430
	<0.001

	
	
	
	Psychological resilience
	-0.109
	-0.149
	-0.068
	<0.001
	0.430
	

	
	
	Anxiety
	Emotional exhaustion
	0.200
	0.145
	0.255
	<0.001
	0.303
	

	
	
	
	Academic cynicism
	0.313
	0.245
	0.381
	<0.001
	0.303
	<0.001

	
	
	
	Psychological resilience
	-0.068
	-0.116
	-0.020
	0.005
	0.303
	

	
	
	Stress
	Emotional exhaustion
	0.272
	0.213
	0.330
	<0.001
	0.328
	

	
	
	
	Academic cynicism
	0.249
	0.182
	0.316
	<0.001
	0.328
	<0.001

	
	
	
	Psychological resilience
	-0.094
	-0.138
	-0.051
	<0.001
	0.328
	

	Duplicates completely excluded
	3376
	Depression
	Emotional exhaustion
	0.150
	0.096
	0.203
	<0.001
	0.430
	

	
	
	
	Academic cynicism
	0.444
	0.383
	0.506
	<0.001
	0.430
	<0.001

	
	
	
	Psychological resilience
	-0.107
	-0.149
	-0.066
	<0.001
	0.430
	

	
	
	Anxiety
	Emotional exhaustion
	0.200
	0.145
	0.256
	<0.001
	0.302
	

	
	
	
	Academic cynicism
	0.313
	0.245
	0.382
	<0.001
	0.302
	<0.001

	
	
	
	Psychological resilience
	-0.067
	-0.115
	-0.019
	0.007
	0.302
	

	
	
	Stress
	Emotional exhaustion
	0.271
	0.212
	0.33
	<0.001
	0.328
	

	
	
	
	Academic cynicism
	0.252
	0.184
	0.319
	<0.001
	0.328
	<0.001

	
	
	
	Psychological resilience
	−0.093
	−0.137
	−0.049
	<0.001
	0.328
	


Note: Panel A reports OLS estimates with standard errors clustered by school. Given the limited number of school clusters, these results are treated as sensitivity analyses rather than primary inference. Panel B reports random-intercept models with school-specific intercepts. Continuous predictors and outcomes were standardised as in the primary models. ICC, intraclass correlation coefficient.
Supplementary Table S13. Sensitivity analyses accounting for school-level clustering
Panel A. Cluster-robust standard errors
	Outcome
	Predictor
	Standardised  β
	Lower 95% CI
	Upper 95% CI
	P value

	Depression
	Emotional exhaustion
	0.149
	0.028
	0.269
	0.020

	
	Academic cynicism
	0.445
	0.410
	0.479
	<0.001

	
	Academic efficacy
	-0.024
	-0.047
	-0.001
	0.042

	
	Psychological resilience
	-0.111
	-0.176
	-0.046
	0.003

	Anxiety
	Emotional exhaustion
	0.202
	0.078
	0.327
	0.005

	
	Academic cynicism
	0.310
	0.266
	0.354
	<0.001

	
	Academic efficacy
	-0.005
	-0.057
	0.047
	0.826

	
	Psychological resilience
	-0.071
	-0.164
	0.023
	0.122

	Stress
	Emotional exhaustion
	0.270
	0.150
	0.390
	<0.001

	
	Academic cynicism
	0.251
	0.199
	0.304
	<0.001

	
	Academic efficacy
	-0.004
	-0.049
	0.042
	0.868

	
	Psychological resilience
	-0.097
	-0.145
	-0.049
	0.001


Panel B. Random intercept model
	Outcome
	Predictor
	Standardised coefficient
	SE
	P value
	Random intercept variance
	Residual variance
	ICC
	Converged (Yes/No)

	Depression
	Emotional exhaustion
	0.151
	0.022
	<0.001
	0.000
	0.572
	0.000
	yes

	
	Academic cynicism
	0.443
	0.023
	<0.001
	0.000
	0.572
	0.000
	yes

	
	Academic efficacy
	-0.025
	0.016
	0.109
	0.000
	0.572
	0.000
	yes

	
	Psychological resilience
	-0.110
	0.016
	<0.001
	0.000
	0.572
	0.000
	yes

	Anxiety
	Emotional exhaustion
	0.203
	0.025
	<0.001
	0.011
	0.700
	0.016
	yes

	
	Academic cynicism
	0.310
	0.025
	<0.001
	0.011
	0.700
	0.016
	yes

	
	Academic efficacy
	-0.006
	0.017
	0.739
	0.011
	0.700
	0.016
	yes

	
	Psychological resilience
	-0.070
	0.018
	<0.001
	0.011
	0.700
	0.016
	yes

	Stress
	Emotional exhaustion
	0.271
	0.024
	<0.001
	0.010
	0.673
	0.014
	yes

	
	Academic cynicism
	0.252
	0.025
	<0.001
	0.010
	0.673
	0.014
	yes

	
	Academic efficacy
	-0.004
	0.017
	0.811
	0.010
	0.673
	0.014
	yes

	
	Psychological resilience
	-0.096
	0.018
	<0.001
	0.010
	0.673
	0.014
	yes





Supplementary Figure S1. Mutually adjusted RCS curves for academic efficacy with depression, anxiety, and stress
[image: Supplementary Figure S1_300dpi]
A, depression; B, anxiety; C, stress. N=3,414. Solid lines show adjusted average marginal predicted values and shaded areas indicate HC3-robust 95% confidence intervals. Vertical dashed lines denote knots at the 5th, 35th, 65th, and 95th percentiles of academic efficacy (2.00, 3.50, 4.17, and 6.00), and rug marks indicate the observed sample distribution. Models simultaneously adjusted for emotional exhaustion, academic cynicism, psychological resilience, gender, grade, and school fixed effects. Poverall tests all RCS basis functions jointly, whereas Pnonlinear tests the nonlinear components. The model-based minima were approximately 4.40 for depression, 4.28 for anxiety, and 4.16 for stress. These minima are descriptive and should not be interpreted as clinical or educational thresholds. Given the lower data density near the extremes and sensitivity to knot specification, these analyses are considered exploratory.
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S1.Sample

Flow,

Study

Center

Distribution,

Survey

Period,

and

Data

Quality

Control

Category

Indicator

Value

Note

Sample

flow

Raw

records

3657

Excluded

for

non-consent

204

Consented

to

participate

3453

Duplicate

identity

groups

38

Additional

duplicate

records

removed

39

Main

analysis

sampl

e

3414

Strict

quality

control

sample

3339

Adult

sample

3364

Study

center

distribution

Chongqing

Medical

and

Pharmaceutical

College

871

25.5%

Shandong

First

Medical

University

670

19.6%

Hunan

University

of

Medicine

605

17.7%

Chongqing

Medical

University

328

9.6%

Zunyi

Medical

University

301

8.8%

Hainan

Medical

University

209

6.1%

Guizhou

Medical

University

208

6.1%

Medical

College

of

Jinzhou

Medical

University

116

3.4%

Other

medical

colleges

56

1.6%

Chongqing

College

of

Traditional

Chinese

Medicine

29

0.8%

Harbin

Medical

University

21

0.6%

Survey

month

2025-10

2488

72.9%

2025-11

922

27.0%

2025-12

2

0.1%

2026-01

1

0.0%

2026-02

1

0.0%

Quality

control

Median

response

time

292

seconds

IQR

lower

bound

218

seconds

IQR

upper

bound

402

seconds

Fast

responding

148

Excluded

under

strict

criteria

75

Note:

Percentages

are

calculated

using

the

main

analysis

sample

(N=3,414).

For

56

participants

originally

labelled

as

'

O

ther

medical

colleges

',

school

information

could

not

be

reliably

standardised

to

a

specific

institution;

all

participants

were

confirmed

to

be

medical

students.

Quality

control

procedures

are

described

in

the

Methods

section.

Supplementary

Table

S2

A

.

Internal

consistency

of

each

scale

and

dimension

Scale

Number

of

items

Cronbach

’

s

a

McDonald

’

s

?

Emotional

exhaustion

5

0.931

0.932

Academic

cynicism

4

0.945

0.944

Academic

efficacy

6

0.907

0.908

Depression

7

0.935

0.937

Anxiety

7

0.922

0.929

