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Supplementary Table 1. Number of patients completing questionnaire assessments at each time point
	Time Point
	Number of Patients (n=663)

	Baseline
	663

	3 months
	82

	6 months
	501

	12 months
	434

	18 months
	397

	24 months
	433

	36 months
	350


Supplementary Table 2. Fit statistics for HADS-A trajectories in patients under AS
	Fit statistic
	Number of classes

	
	1
	2
	3
	4

	BIC1
	12605.97
	12527.02
	12507.87
	12491.92

	AIC1
	12574.43
	12477.46
	12440.29
	12406.31

	Class proportion2
	Class 1: 100%
	Class 1: 22.3%
Class 2: 77.7%
	Class 1: 76.5%
Class 2: 7.0%
Class 3: 16.4%
	Class 1: 16.9%
Class 2: 5.4%
Class 3: 5.1%
Class 4: 72.6%

	APP3
	Class 1: 1.00
	Class 1: 0.86
Class 2: 0.95
	Class 1: 0.93
Class 2: 0.75
Class 3:0.79
	Class 1: 0.80
Class 2: 0.78
Class 3: 0.75
Class 4: 0.92


HADS-A, Hospital Anxiety and Depression Scale-Anxiety subscale; AS, Active Surveillance; AIC, Akaike’s information criterion; BIC, Bayesian information criteria; APP, average posterior probabilities.
1 A lower absolute value suggests a better model fit
2 No less than 5% of total count in a class
3 A higher value is better (preferably >0.7 in a class)
Supplementary Table 3. The final four -group trajectory model of HADS-A score in patients under AS
	Trajectory group
	Parameter
	Maximum likelihood estimate

	
	
	Est,
	SE
	z value
	p value

	Class 1：persistently high (n=112, 16.9%)
	Intercept
	7.944
	0.342
	23.257
	<0.001

	
	Linear
	0.025
	0.031
	0.820
	0.412

	
	Quadratic
	-0.001
	0.001
	-1.824
	0.068

	Class 2：worsening (n=36, 5.4%)
	Intercept
	3.419
	0.544
	6.285
	<0.001

	
	Linear
	0.311
	0.046
	6.807
	<0.001

	
	Quadratic
	-0.006
	0.001
	-5.134
	<0.001

	Class 3：improving (n=34, 5.1%)
	Intercept
	7.615
	0.584
	13.041
	<0.001

	
	Linear
	-0.392
	0.054
	-7.222
	<0.001

	
	Quadratic
	0.008
	0.001
	5.489
	<0.001

	Class 4：persistently low (n=481, 72.6%)
	Intercept
	2.547
	0.129
	19.680
	<0.001

	
	Linear
	-0.028
	0.011
	-2.467
	0.014

	
	Quadratic
	0.001
	0.0003
	1.797
	0.072


HADS-A, Hospital Anxiety and Depression Scale-Anxiety subscale; AS, Active Surveillance; Est., parameter estimates; SE, standard error of parameter estimates.
Supplementary Table 4. Longitudinal Comparison of HADS-A Scores Among the Four Anxiety Trajectory Groups
	Time point
	Persistently High
	Worsening
	Improving
	Persistently Low
	p value

	
	n=112
	n=36
	n=34
	n=481
	

	Baseline
	8.1 ± 2.2a
	3.1 ± 2.0b
	8.6 ± 1.6a
	2.6 ± 2.0b
	<0.001

	6 months
	8.5 ± 2.2a
	5.4 ± 2.7b
	4.7 ± 2.4b
	2.4 ± 2.0c
	<0.001

	12 months
	8.1 ± 2.2a
	6.4 ± 1.9b
	3.6 ± 1.7c
	2.4 ± 2.2d
	<0.001

	18 months
	8.2 ± 2.2a
	7.0 ± 1.9a
	3.0 ± 2.0b
	2.2 ± 1.9b
	<0.001

	24 months
	8.0 ± 2.4a
	7.8 ± 2.6a
	2.7 ± 1.7b
	2.3 ± 2.0b
	<0.001

	36 months
	7.2 ± 2.3a
	7.2 ± 2.3a
	2.8 ± 1.9b
	2.2 ± 2.1b
	<0.001


[bookmark: _Hlk213613456]HADS-A, Hospital Anxiety and Depression Scale-Anxiety subscale.
Note: Nonparametric repeated measures analysis was used. Groups sharing the same letter within each time point indicate no statistically significant difference (p>0.05, Bonferroni correction).
Supplementary Table 5. Comparison of Proportion of Patients with HADS-A Scores ≥8 Among the Four Anxiety Trajectory Groups
	Time point
	Persistently High
	Worsening
	Improving
	Persistently Low
	p value

	
	n=112
	n=36
	n=34
	n=481
	

	Baseline
	57 (50.9) a
	1 (2.8) b
	23 (67.6) a
	3 (0.6) b
	<0.001

	6 months
	49 (61.3) a
	7 (24.1) b
	4 (16.0) b
	2 (0.5) c
	<0.001

	12 months
	43 (62.3) a
	5 (20.8) b
	0 (0.0) b
	6 (1.9) c
	<0.001

	18 months
	36 (61.0) a
	10 (40.0) b
	0 (0.0) c
	3 (1.0) c
	<0.001

	24 months
	37 (52.9) a
	12 (41.4) b
	0 (0.0) c
	0 (0.0) c
	<0.001

	36 months
	21 (39.7) a
	10 (40.0) a
	0 (0.0) b
	2 (0.8) b
	<0.001


HADS-A, Hospital Anxiety and Depression Scale-Anxiety subscale.
Note: Groups with the same letter at each time point indicate no statistically difference (p>0.05).
Supplementary Table 6. Baseline Clinical Characteristics of Patients in Different Anxiety Trajectory Groups
	Characteristic
	Persistently High
	Worsening
	Improving
	Persistently Low
	p value

	
	n=112
	n=36
	n=34
	n=481
	

	Age (y)
	40.6 ± 11.2
	41.7 ± 13.2
	41.7 ± 14.2
	41.9 ± 11.4
	0.709

	Female
	87 (77.7)
	29 (80.6)
	29 (85.3)
	355 (73.8)
	0.350

	BMI (kg/m2)
	23.4 ± 3.6
	23.3 ± 3.4
	23.0 ± 3.5
	23.6 ± 3.4
	0.598

	FNAB, n (%)
	23 (20.5)
	10 (27.8)
	8 (23.5)
	134 (27.9)
	0.442

	  Malignant
	15 (13.4)
	5 (13.9)
	6 (17.6)
	74 (15.4)
	

	Suspicious for malignancy
	4 (3.6)
	5 (13.9)
	0 (0.0)
	31 (6.5)
	

	AUS/FLUS
	3 (2.7)
	0 (0.0)
	2 (5.9)
	26 (5.4)
	

	  Nondiagnostic or unsatisfactory
	1 (0.9)
	0 (0.0)
	0 (0.0) 
	3 (0.6)
	

	Education level
	
	
	
	
	0.555

	  Middle school or below
	7 (6.2)
	2 (5.6)
	4 (11.8)
	33 (6.9)
	

	  High/technical school
	13 (11.6)
	6 (16.7)
	4 (11.8)
	46 (9.6)
	

	College/university
	63 (56.2)
	22 (61.1)
	14 (41.2)
	285 (59.3)
	

	  Postgraduate or above 
	26 (23.2)
	5 (13.9)
	11 (32.4)
	110 (22.9)
	

	  Unknown
	3 (2.7)
	1 (2.8)
	1 (2.9)
	7 (1.5)
	

	Marital status
	
	
	
	
	0.109

	  Married
	94 (83.9)
	28 (77.8)
	24 (70.6)
	412 (85.7)
	

	  Single/divorced
	15 (13.4)
	7 (19.4)
	9 (26.5)
	62 (12.9)
	

	  Unknown
	3 (2.7)
	1 (2.8)
	1 (2.9)
	7 (1.5)
	

	Monthly income (CNY) 
	
	
	
	
	0.623

	  ≤3000
	5 (4.5)
	4 (11.1)
	2 (5.9)
	21 (4.4)
	

	3000–5000
	21 (18.8)
	4 (11.1)
	3 (8.8)
	60 (12.5)
	

	  5000–10000
	27 (24.1)
	9 (25.0)
	11 (32.4)
	123 (25.6)
	

	10000–30000
	39 (34.8)
	12 (33.3)
	12 (35.3)
	167 (34.7)
	

	≥30000
	17 (15.2)
	6 (16.7)
	5 (14.7)
	103 (21.4)
	

	  Unknown
	3 (2.7)
	1 (2.8)
	1 (2.9)
	7 (1.5)
	

	Comorbidities*
	
	
	
	
	0.525

	  None
	77 (68.8)
	28 (77.8)
	21 (61.8)
	338 (70.3)
	

	  ≥1
	35 (31.3)
	8 (22.2)
	13 (38.2)
	143 (29.7)
	

	Tumor size (cm)
	0.6 ± 0.2
	0.5 ± 0.2
	0.6 ± 0.3
	0.6 ± 0.2
	0.370

	TSH (μIU/ml)
	2.1 (1.2, 3.0)
	1.6 (1.0, 2.2)
	1.7 (1.2, 2.6)
	1.8 (1.3, 2.4)
	0.203


SD, standard deviation; BMI, body mass index; FNAB, fine-needle aspiration biopsy; AUS/FLUS, atypia of undetermined significance/follicular lesion of undetermined significance; IQR, interquartile range; CNY, Chinese yuan (1 CNY ≈ 0.15 USD); TSH, thyroid-stimulating hormone; HADS-A, Hospital Anxiety and Depression Scale-Anxiety subscale.
* According to patient report or physician diagnosis: hypertension, diabetes, dyslipidemia, coronary artery disease, chronic lung disease, chronic kidney disease, skin disease, and malignant tumor.
Supplementary Table 7. Mixed-Effects Linear Model Analysis of EORTC QLQ-C30 Scores Between Risk Groups
	QOL domain
	Group
	Est.
	Slope
	SE
	95%CI
	p value

	
	
	
	
	
	Lower
	Upper
	

	Physical functioning
	Low-risk
	-
	−0.169
	0.121
	−0.406
	0.067
	0.160

	
	High-risk
	-
	−0.273
	0.223
	−0.710
	0.164
	0.221

	
	Low vs High
	8.604
	-
	1.029
	6.583
	10.625
	<0.001

	Role functioning
	Low-risk
	-
	−0.533
	0.160
	−0.846
	−0.221
	<0.001

	
	High-risk
	-
	−0.616
	0.295
	−1.194
	−0.037
	0.037

	
	Low vs High
	8.213
	-
	1.248
	5.762
	10.664
	<0.001

	Emotional functioning
	Low-risk
	-
	1.345
	0.190
	0.971
	1.718
	<0.001

	
	High-risk
	-
	1.256
	0.352
	0.566
	1.946
	<0.001

	
	Low vs High
	25.661
	-
	1.396
	22.920
	28.402
	<0.001

	Cognitive Functioning
	Low-risk
	-
	−0.308
	0.193
	−0.688
	0.071
	0.111

	
	High-risk
	-
	−0.504
	0.358
	−1.205
	0.197
	0.159

	
	Low vs High
	20.643
	-
	1.490
	17.717
	23.569
	<0.001

	Social Functioning
	Low-risk
	-
	0.264
	0.155
	−0.039
	0.567
	0.088

	
	High-risk
	-
	1.100
	0.286
	0.539
	1.661
	<0.001

	
	Low vs High
	10.705
	-
	0.974
	8.793
	12.617
	<0.001

	Global Health Status
	Low-risk
	-
	0.042
	0.196
	−0.343
	0.426
	0.831

	
	High-risk
	-
	0.219
	0.363
	−0.492
	0.930
	0.546

	
	Low vs High
	16.415
	-
	1.251
	13.958
	18.872
	<0.001

	Fatigue
	Low-risk
	-
	-0.320
	0.195
	-0.703
	0.063
	0.102

	
	High-risk
	-
	−0.715
	0.361
	−1.423
	−0.008
	0.048

	
	Low vs High
	−19.670
	-
	1.676
	−22.961
	−16.380
	<0.001

	Nausea & vomiting
	Low-risk
	-
	−0.380
	0.141
	−0.657
	−0.103
	0.007

	
	High-risk
	-
	−0.885
	0.262
	−1.398
	−0.372
	<0.001

	
	Low vs High
	−6.625
	-
	0.885
	−8.364
	−4.886
	<0.001

	Pain
	Low-risk
	-
	−0.356
	0.163
	−0.676
	−0.036
	0.029

	
	High-risk
	-
	−0.662
	0.302
	−1.253
	−0.070
	0.028

	
	Low vs High
	−11.067
	-
	1.271
	−13.562
	−8.571
	<0.001

	Dyspnea
	Low-risk
	-
	−0.096
	0.228
	−0.543
	0.350
	0.672

	
	High-risk
	-
	−0.474
	0.421
	−1.300
	0.351
	0.260

	
	Low vs High
	−14.985
	-
	1.695
	−18.314
	−11.656
	<0.001

	Insomnia
	Low-risk
	-
	−0.435
	0.305
	−1.033
	0.162
	0.154

	
	High-risk
	-
	−0.117
	0.563
	−1.222
	0.988
	0.836

	
	Low vs High
	−24.188
	-
	2.366
	−28.833
	−19.542
	<0.001

	Appetite loss
	Low-risk
	-
	0.215
	0.215
	−0.207
	0.636
	0.318

	
	High-risk
	-
	−0.041
	0.397
	−0.820
	0.739
	0.918

	
	Low vs High
	−12.189
	-
	1.430
	−14.997
	−9.381
	<0.001

	Constipation
	Low-risk
	-
	−0.598
	0.241
	−1.070
	−0.125
	0.013

	
	High-risk
	-
	0.905
	0.446
	0.032
	1.779
	0.042

	
	Low vs High
	−11.612
	-
	2.128
	−15.791
	−7.434
	<0.001

	Diarrhea
	Low-risk
	-
	−0.901
	0.236
	−1.364
	−0.437
	<0.001

	
	High-risk
	-
	−1.586
	0.437
	−2.443
	−0.729
	<0.001

	
	Low vs High
	−10.887
	-
	1.796
	−14.413
	−7.360
	<0.001

	Financial difficulties
	Low-risk
	-
	−0.290
	0.156
	−0.595
	0.015
	0.062

	
	High-risk
	-
	−1.229
	0.288
	−1.793
	−0.665
	<0.001

	
	Low vs High
	−7.074
	-
	1.076
	−9.187
	−4.961
	<0.001


EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Quality of Life Questionnaire-Core 30; Est., between-group estimate (Low-risk minus High-risk); Slope, within-group time slope (change per month); SE, standard error; CI, confidence interval. 
Note: For functional scales and global health status, positive Est. indicates better function; for symptom scales, positive Est. indicates higher symptom burden. "Low vs High" refers to the between-group comparison results between the low- and high-risk group. 
Supplementary Table 8. Conversion Surgery and conversion reasons stratified by anxiety risk group
	Characteristics
	Total Cohort
	High-risk group
	Low-risk group
	p value†

	
	n=663
	n=148 (22.3%)
	n=515 (77.7%)
	

	Conversion surgery
	
	
	
	0.722

	  No
	614 (92.8)
	136 (91.8)
	478 (92.8)
	

	  Yes
	49 (7.4)
	12 (8.1)
	37 (7.2)
	

	Reasons for conversion*
	
	
	
	0.051

	  Progression-related
	25 (51.0)
	3 (25.0)
	22 (59.5)
	

	  Non-progression-related
	24 (49.0)
	9 (75.0)
	15 (40.5)
	


*Percentages are calculated among patients who underwent conversion surgery within each group. †P values refer to comparisons between the high- and low-risk group; Comparison of reasons for conversion was performed using Fisher's exact test. 
Supplementary Table 9. Fine-Gray competing risk model for non-disease progression-related conversion surgery by anxiety risk group
	Group
	N
	Non-progression-related conversion
	Cumulative Incidence (%; 95% CI)

	
	
	Yes
	No
	12 months
	24 months
	36 months

	High anxiety risk
	148
	9
	3
	3.6（0.5-6.7）
	7.0（2.5-11.5）
	7.0（2.5-11.5）

	Low anxiety risk
	515
	15
	22
	0.8（0.0-1.7）
	2.7（1.2-4.3）
	3.7（1.8-5.5）


Note: Gray’s test: p = 0.068
Supplementary Table 10. Comparison of Discriminative Ability and Reclassification Improvement Between the Final Model and Reference Models
	Metric
	Estimate (95%CI)
	Z value
	P value

	AUC
	
	
	

	  Final model (baseline+Δscore)
	0.924（0.895-0.953）
	-
	-

	Baseline-only model
	0.829（0.785-0.874）
	5.773
	<0.001* 

	Baseline HADS-A ≥8 cutoff rule
	0.662（0.617-0.708）
	11.278
	<0.001* 

	Incremental improvement metrics (final model vs baseline-only model)

	  IDI
	0.256
	-
	<0.001

	    Mean probability change +
	+0.200
	-
	-

	    Mean probability change -
	-0.056
	-
	-

	Categorical NRI (threshold=0.277)
	0.183
	-
	<0.001

	    NRI + 
	+0.124
	-
	-

	    NRI -
	+0.059
	-
	-


AUC, area under the receiver operating characteristic curve; HADS-A, Hospital Anxiety and Depression Scale–Anxiety subscale; IDI, Integrated Discrimination Improvement; NRI, Net Reclassification Improvement; "+" represent the high anxiety risk group, and "−" represent the low anxiety risk group.
*DeLong test, comparing the AUC of the indicated model with that of the final model.
Supplementary Table 11. Net Benefit and Number of Avoided Unnecessary Interventions at Different Probability Thresholds in Decision Curve Analysis
	Threshold 
	Net benefit 
(model)
	Net benefit
(treat all)
	Net benefit
(treat none)
	Avoided Interventions (per 100 patients)

	0.00
	0.217
	0.217
	0
	-

	0.05
	0.187
	0.176
	0
	21.2

	0.10
	0.170
	0.130
	0
	35.6

	0.15
	0.163
	0.079
	0
	47.6

	0.20
	0.158
	0.022
	0
	54.4

	0.25
	0.149
	-0.044
	0
	57.9

	0.30
	0.142
	-0.118
	0
	60.7

	0.35
	0.137
	-0.204
	0
	63.4

	0.40
	0.135
	-0.304
	0
	66.0

	0.45
	0.134
	-0.423
	0
	68.0

	0.50
	0.117
	-0.565
	0
	68.3

	0.55
	0.103
	-0.739
	0
	68.9

	0.60
	0.103
	-0.957
	0
	70.6

	0.65
	0.098
	-1.236
	0
	71.8

	0.70
	0.091
	-1.609
	0
	72.9

	0.75
	0.085
	-2.131
	0
	73.8

	0.80
	0.067
	-2.913
	0
	74.5

	0.85
	0.068
	-4.218
	0
	75.6

	0.90
	0.044
	-6.827
	0
	76.3

	0.95
	0.037
	-14.654
	0
	77.3

	1.00
	-
	-
	0
	-


Supplementary Table 12. Comparison of baseline HADS-A and EORTC QLQ-C30 scores between patients with and without FNAB.
	Scores
	Without FNAB
	With FNAB
	p value

	
	n= 488 
	n= 175
	

	HADS-A 
	3.9 ± 3.1
	3.6 ± 3.0
	0.269

	Physical Functioning
	87.7 ± 12.5
	89.0 ± 13.7
	0.280

	Role Functioning
	92.4 ± 14.3
	93.1 ± 15.9
	0.564

	Emotion Functioning
	69.4 ± 21.1
	69.9 ± 21.9
	0.764

	Cognitive Functioning
	79.6 ± 20.6
	81.6 ± 21.1
	0.269

	Social Functioning
	92.9 ± 13.7
	92.0 ± 16.1
	0.555

	Global Health Status
	79.0 ± 19.6
	78.9 ± 18.2
	0.979

	Fatigue
	29.3 ± 21.0
	29.9 ± 24.5
	0.791

	Nausea & vomiting
	8.3 ± 14.0
	7.3 ± 13.7
	0.417

	Pain
	13.2 ± 15.9
	12.9 ± 18.5
	0.862

	Dyspnea
	20.4 ± 24.2
	18.8 ± 24.1
	0.439

	Insomnia
	36.1 ± 31.8
	41.7 ± 33.6
	0.056

	Appetite loss
	13.1 ± 21.0
	10.4 ± 19.4
	0.123

	Constipation
	23.3 ± 28.0
	18.8 ± 25.3
	0.051

	Diarrhea
	21.5 ± 24.8
	19.2 ± 22.9
	0.264

	Financial difficulties
	6.9 ± 17.2
	4.7 ± 14.9
	0.109


FNAB, fine-needle aspiration biopsy; HADS-A, Hospital Anxiety and Depression Scale-Anxiety subscale; EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core 30; For functional scales and global health status, positive Est. indicates better function; for symptom scales, positive Est. indicates higher symptom burden. 
Supplementary Table 13. Comparison of baseline HADS-A and EORTC QLQ-C30 scores between patients with different FNAB results
	Scores
	Bethesda V/VI
	Bethesda 1-IV
	p value

	
	n = 140
	n = 35
	

	HADS-A 
	3.7 ± 3.0
	3.6 ± 3.1
	0.223

	Physical Functioning
	88.4 ± 13.3
	91.2 ± 15.1
	0.221

	Role Functioning
	92.6 ± 16.9
	95.2 ± 11.1
	0.452

	Emotion Functioning
	69.8 ± 21.6
	70.6 ± 23.3
	0.674

	Cognitive Functioning
	81.4 ± 21.7
	82.6 ± 18.8
	0.218

	Social Functioning
	91.4 ± 17.1
	94.8 ± 10.5
	0.492

	Global Health Status
	78.5 ± 19.0
	80.5 ± 14.6
	0.987

	Fatigue
	30.5 ± 24.6
	27.6 ± 24.3
	0.813

	Nausea & vomiting
	7.0 ± 3.7
	8.6 ± 13.6
	0.393

	Pain
	12.9 ± 18.8
	12.9 ± 17.7
	0.772

	Dyspnea
	20.5 ± 23.9
	11.9 ± 24.1
	0.375

	Insomnia
	41.9 ± 34.2
	41.0 ± 31.4
	0.099

	Appetite loss
	10.5 ± 20.0
	10.0 ± 17.2
	0.119

	Constipation
	19.5 ± 26.1
	15.7 ± 21.7
	0.057

	Diarrhea
	18.6 ± 21.5
	21.9 ± 27.9
	0.225

	Financial difficulties
	5.4 ± 16.2
	1.9 ± 7.8
	0.172


FNAB, fine-needle aspiration biopsy; HADS-A, Hospital Anxiety and Depression Scale-Anxiety subscale; EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core 30; For functional scales and global health status, positive Est. indicates better function; for symptom scales, positive Est. indicates higher symptom burden. Bethesda, the standardized reporting classification system for thyroid fine-needle aspiration cytology: Bethesda V/VI includes suspicious for malignancy and malignant; Bethesda I-IV includes non-diagnostic/unsatisfactory, benign, atypia of undetermined significance, and follicular neoplasm/suspicious for follicular neoplasm.
[image: ]
Supplementary Figure 1. Linear mixed-effects model analysis of EORTC QLQ-C30 scores across four trajectory groups identified by group-based trajectory modeling. "L" indicates a statistically significant difference (p<0.05) versus the Persistently Low group, and "H" indicates a statistically significant difference (p<0.05) versus the Persistently High group. 
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