Supplementary material
Supplementary Table S1. Conditional endorsement probabilities and class mapping
	Indicator
	Low-symptom (C#4)
	Sleep disturbance with daytime impairment (C#1)
	Depressive symptoms with daytime impairment (C#2)
	Combined high-symptom (C#3)

	V1 Subjective sleep quality
	0.019
	0.981
	0.188
	0.639

	V2 Sleep latency
	0.226
	0.710
	0.084
	0.785

	V3 Sleep duration
	0.053
	0.253
	0.092
	0.268

	V4 Habitual sleep efficiency
	0.063
	0.218
	0.064
	0.295

	V5 Sleep disturbances
	0.129
	0.532
	0.000
	0.615

	V6 Sleep medication
	0.007
	0.083
	0.018
	0.098

	V7 Daytime dysfunction
	0.354
	0.748
	0.688
	0.979

	V8 HADS-A ≥8
	0.092
	0.161
	0.328
	0.784

	V9 HADS-D ≥8
	0.000
	0.000
	1.000
	0.938


Note. C# identifiers refer to the final Mplus output. Manuscript Classes 1–4 map to C#4, C#1, C#2, and C#3. V1–V7 endorsement denotes PSQI component scores of 2–3. Values are conditional probabilities, rounded to three decimals. V9 thresholds in C#1, C#2, and C#4 and the V5 threshold in C#2 reached the imposed ±15 boundaries. Most-likely class counts in the displayed order are 265, 87, 59, and 58; model-estimated proportions are 56.846%, 17.583%, 12.122%, and 13.449%.

Supplementary Table S2. Conditional endorsement probabilities for the three-class sensitivity solution excluding daytime dysfunction
	Indicator
	Low-symptom
(n = 330, 70.4%)
	Sleep-disturbance
(n = 87, 18.6%)
	Emotion-high
(n = 52, 11.1%)

	V1. Subjective sleep quality
	0.083
	0.899
	0.557

	V2. Sleep latency
	0.202
	0.834
	0.612

	V3. Sleep duration
	0.058
	0.283
	0.240

	V4. Habitual sleep efficiency
	0.063
	0.277
	0.219

	V5. Sleep disturbances
	0.113
	0.615
	0.472

	V6. Use of sleeping medication
	0.005
	0.095
	0.108

	V8. Anxiety symptoms (HADS-A ≥ 8)
	0.106
	0.203
	1.000

	V9. Depressive symptoms (HADS-D ≥ 8)
	0.152
	0.148
	1.000


Note. Values are model-estimated conditional probabilities of endorsing each binary indicator. V7 (daytime dysfunction) was excluded. PSQI component scores of 2–3 were coded as 1; HADS-A and HADS-D scores ≥8 were coded as 1. Counts and percentages reflect most-likely class assignments (N = 469); percentages may not total 100% because of rounding. The low-symptom class in this sensitivity solution corresponds to the largest sensitivity class in Table 3 and need not have the same composition as the primary low-symptom class. Values of 1.000 are rounded estimates.
Model fit: AIC = 3281.094; BIC = 3389.010; sample-size-adjusted BIC = 3306.491; entropy = 0.846; adjusted LMR P = 0.0010.

Supplementary Table S3. Model fit indices for the one- to five-class sensitivity models excluding daytime dysfunction
	Model
	AIC
	BIC
	aBIC
	Entropy
	Adjusted
LMR P
	BLRT P
	Class proportions (%)

	1-class
	3586.634
	3619.839
	3594.448
	—
	—
	—
	100.00

	2-class
	3329.933
	3400.493
	3346.538
	0.736
	<0.001
	<0.001
	70.36/29.64

	3-class
	3281.094
	3389.010
	3306.491
	0.846
	0.0010
	<0.001
	70.36/18.55/11.09

	4-class
	3273.018
	3418.289
	3307.206
	0.853
	0.0756
	0.0128
	66.10/17.06/11.73/5.12

	5-class
	3269.586
	3452.212
	3312.565
	0.852
	0.0797
	0.0896
	65.03/14.07/11.73/5.54/3.62


Note. AIC = Akaike information criterion; BIC = Bayesian information criterion; aBIC = sample-size-adjusted Bayesian information criterion; LMR = Lo-Mendell-Rubin adjusted likelihood-ratio test; BLRT = bootstrap likelihood-ratio test. Class proportions are based on most-likely class membership and are displayed from largest to smallest.
Model-selection interpretation. The three-class solution was retained based on BIC, aBIC, the adjusted LMR test, class size, parsimony, and interpretability. Although the four-class solution had a slightly lower AIC and a significant BLRT, its BIC and aBIC increased, the adjusted LMR test was not significant (P = 0.0756), and it produced a small class of 24 participants (5.12%).
Supplementary Table S4. R3STEP associations with class membership
Sleep disturbance with daytime impairment versus low-symptom (Mplus C#1 versus C#4)
	Predictor
	OR
	95% CI
	P

	BMI (per kg/m²)
	1.024
	0.958–1.093
	0.490

	Male vs female
	0.410
	0.203–0.826
	0.013

	Junior high school or below
	0.442
	0.082–2.394
	0.344

	Senior high/technical secondary school
	1.233
	0.406–3.743
	0.711

	College/undergraduate
	0.762
	0.333–1.742
	0.519

	Age 18–34 years
	0.317
	0.128–0.782
	0.013

	Age 35–44 years
	0.410
	0.171–0.982
	0.045

	Obesity duration 5–<10 years
	0.752
	0.330–1.715
	0.498

	Obesity duration ≥10 years
	1.141
	0.501–2.602
	0.753

	Never smoked vs current/former
	0.505
	0.221–1.155
	0.105

	No alcohol use vs alcohol use
	0.625
	0.324–1.207
	0.162

	3–5 weight-loss attempts
	1.031
	0.498–2.134
	0.934

	>5 weight-loss attempts
	1.826
	0.782–4.264
	0.164

	Unable to recall weight-loss attempts
	0.731
	0.195–2.740
	0.642

	Exercise self-efficacy (per point)
	1.001
	0.985–1.018
	0.867

	Eating self-efficacy (per point)
	0.997
	0.978–1.016
	0.734

	Social support (per point)
	0.950
	0.909–0.994
	0.026

	Weight self-stigma (per point)
	0.982
	0.937–1.028
	0.428


Note. All 18 predictor columns were entered simultaneously. Outcome reference: low-symptom class. Predictor references: female, postgraduate education or above, age 45–60 years, obesity duration <5 years, current/former smoking, alcohol use, and 0–2 weight-loss attempts. ORs and 95% CIs are exponentiated logit coefficients and intervals. P values are two-sided Wald tests on the logit scale and are unadjusted for multiple testing. Estimates are from the final Mplus 8.3 R3STEP output; intervals crossing 1 indicate that the corresponding null OR is included.
Supplementary Table S4 (continued). R3STEP associations with class membership
Depressive symptoms with daytime impairment versus low-symptom (Mplus C#2 versus C#4)
	Predictor
	OR
	95% CI
	P

	BMI (per kg/m²)
	0.955
	0.885–1.031
	0.240

	Male vs female
	1.444
	0.646–3.227
	0.371

	Junior high school or below
	0.601
	0.065–5.516
	0.652

	Senior high/technical secondary school
	2.374
	0.560–10.065
	0.241

	College/undergraduate
	1.038
	0.317–3.396
	0.951

	Age 18–34 years
	0.988
	0.293–3.335
	0.984

	Age 35–44 years
	1.519
	0.434–5.312
	0.513

	Obesity duration 5–<10 years
	1.313
	0.545–3.164
	0.544

	Obesity duration ≥10 years
	1.054
	0.438–2.537
	0.906

	Never smoked vs current/former
	0.679
	0.252–1.827
	0.443

	No alcohol use vs alcohol use
	1.568
	0.662–3.714
	0.307

	3–5 weight-loss attempts
	1.653
	0.724–3.778
	0.233

	>5 weight-loss attempts
	1.110
	0.335–3.682
	0.864

	Unable to recall weight-loss attempts
	4.487
	1.326–15.177
	0.016

	Exercise self-efficacy (per point)
	0.991
	0.970–1.013
	0.423

	Eating self-efficacy (per point)
	0.973
	0.952–0.995
	0.016

	Social support (per point)
	0.868
	0.819–0.920
	<0.001

	Weight self-stigma (per point)
	1.017
	0.960–1.078
	0.559


Note. All 18 predictor columns were entered simultaneously. Outcome reference: low-symptom class. Predictor references: female, postgraduate education or above, age 45–60 years, obesity duration <5 years, current/former smoking, alcohol use, and 0–2 weight-loss attempts. ORs and 95% CIs are exponentiated logit coefficients and intervals. P values are two-sided Wald tests on the logit scale and are unadjusted for multiple testing. Estimates are from the final Mplus 8.3 R3STEP output; intervals crossing 1 indicate that the corresponding null OR is included.
Supplementary Table S4(continued). R3STEP associations with class membership
Combined high-symptom versus low-symptom (Mplus C#3 versus C#4)
	Predictor
	OR
	95% CI
	P

	BMI (per kg/m²)
	0.982
	0.900–1.071
	0.679

	Male vs female
	0.358
	0.134–0.956
	0.040

	Junior high school or below
	1.274
	0.211–7.699
	0.792

	Senior high/technical secondary school
	0.352
	0.061–2.031
	0.243

	College/undergraduate
	0.717
	0.265–1.945
	0.514

	Age 18–34 years
	0.326
	0.072–1.475
	0.145

	Age 35–44 years
	0.848
	0.209–3.437
	0.818

	Obesity duration 5–<10 years
	1.086
	0.348–3.386
	0.887

	Obesity duration ≥10 years
	1.166
	0.369–3.681
	0.794

	Never smoked vs current/former
	0.521
	0.176–1.541
	0.238

	No alcohol use vs alcohol use
	0.330
	0.084–1.293
	0.112

	3–5 weight-loss attempts
	2.651
	1.093–6.433
	0.031

	>5 weight-loss attempts
	2.176
	0.861–5.502
	0.100

	Unable to recall weight-loss attempts
	0.968
	0.029–32.186
	0.985

	Exercise self-efficacy (per point)
	1.007
	0.984–1.031
	0.564

	Eating self-efficacy (per point)
	0.987
	0.961–1.014
	0.340

	Social support (per point)
	0.862
	0.815–0.911
	<0.001

	Weight self-stigma (per point)
	1.127
	1.022–1.243
	0.017


Note. All 18 predictor columns were entered simultaneously. Outcome reference: low-symptom class. Predictor references: female, postgraduate education or above, age 45–60 years, obesity duration <5 years, current/former smoking, alcohol use, and 0–2 weight-loss attempts. ORs and 95% CIs are exponentiated logit coefficients and intervals. P values are two-sided Wald tests on the logit scale and are unadjusted for multiple testing. Estimates are from the final Mplus 8.3 R3STEP output; intervals crossing 1 indicate that the corresponding null OR is included.
