Text S1. Questionnaire descriptions and internal consistency coefficients
Junior Middle School Students’ School-Weariness Scale. This scale assesses the severity of school-weariness in junior middle school students. Items are rated on a 5-point Likert scale, with higher total scores indicating more severe school-weariness. A sample item is “Studying often makes me feel physically and mentally exhausted.” The internal consistency in the present sample was Cronbach’s α = .831.
Outcome Questionnaire-45.2 (OQ-45.2). The OQ-45.2 was used to assess psychological distress and interpersonal functioning. In the present study, only the Symptom Distress and Interpersonal Relations dimensions were included. Items are rated on a 5-point scale from 0 to 4, with higher scores indicating greater psychological distress and interpersonal difficulties. A sample item is “I feel no interest in things.” The internal consistency in the present sample was Cronbach’s α = .825.
Patient Health Questionnaire-9 (PHQ-9). The PHQ-9 assesses the severity of depressive symptoms over the past two weeks. Each item is scored from 0 (not at all) to 3 (nearly every day), yielding a total score from 0 to 27; higher scores indicate more severe depressive symptoms. A sample item is “Little interest or pleasure in doing things.” The internal consistency in the present sample was Cronbach’s α = .862.
Generalized Anxiety Disorder-7 (GAD-7). The GAD-7 measures the severity of generalized anxiety symptoms over the past two weeks. Each item is scored from 0 (not at all) to 3 (nearly every day), with total scores ranging from 0 to 21; higher scores indicate more severe anxiety symptoms. A sample item is “Feeling nervous, anxious, or on edge.” The internal consistency in the present sample was Cronbach’s α = .859.
Patient Health Questionnaire-15 (PHQ-15). The PHQ-15 assesses somatic symptom burden during the past four weeks. Items are scored from 0 (not bothered at all) to 2 (bothered a lot), with total scores ranging from 0 to 30; higher scores indicate greater somatic symptom severity. A sample item is “Stomach pain.” The internal consistency in the present sample was Cronbach’s α = .866.

Text S2. Rating of word stimuli
Word selection was based on subjective ratings of candidate words by 30 undergraduate students. Each rater evaluated every word on two 1–9 Likert scales: (a) school-weariness relatedness (1 =completely unrelated to school-weariness, 9 = highly related to school-weariness) and (b) emotional valence (1 =very negative, 5 = neutral, 9 = very positive). Based on the ratings, words with higher school-weariness relatedness and more negative valence were selected as school-weariness words, whereas words with lower school-weariness relatedness and  neutral  emotional valence were selected as neutral words.

Text S3. Mixed-effects model specifications
Behavioral RTs were analyzed using an LMM: RT ~ group × stimulus type + age + gender + school source + (1 | participant). A random slope for stimulus type was attempted and simplified when singular. Accuracy was analyzed using a binomial GLMM with reconstructed correct/incorrect counts per stimulus type (60 formal trials per stimulus type), with group, stimulus type, group × stimulus type, age, gender, and school source as fixed effects and participant as a random intercept. The interference index was analyzed using a covariate-adjusted linear model: interference index ~ group + age + gender + school source.
ECG/HRV outcomes were analyzed with LMMs: outcome ~ group × phase + age + gender + school source + (1 | participant). School source was treated as a fixed covariate because only three schools were involved. Age was included as a covariate only; exploratory age-interaction models were not conducted. Benjamini-Hochberg FDR correction was applied across HRV model tests within each effect family.

Text S4. ECG signal processing
ECG data were processed in MATLAB using the HRVAS toolbox. First, based on timestamps in the task event log, continuous ECG recordings were segmented into three phases along the time axis: baseline rest (5-min baseline), task phase (during the emotional Stroop task), and recovery phase (120-s relaxation). ECG segments corresponding to these phases were extracted from the raw signal for HRV analyses.
Within each phase, R peaks were automatically identified using a combination of wavelet transformation and peak detection. Specifically, the segmented ECG signal underwent a 5-level maximal overlap discrete wavelet transform (MODWT) using the sym4 mother wavelet. After decomposition, coefficients from levels 3–5 were retained and inverse-transformed to emphasize the energy of the QRS complex. The reconstructed signal was then squared to form an envelope, and its 80th percentile was used as a threshold. Local maxima were detected using the findpeaks function, with the minimum peak distance set to 0.4 s to reduce repeated detections within a single QRS complex. The intervals between adjacent R peaks (in seconds) were used to construct the initial inter-beat interval (IBI) series.
The resulting IBI series was imported into the HRVAS toolbox function preProcessIBI for artifact correction. An outlier detection method based on standard deviation was used to identify and remove beats that clearly deviated from the overall rhythm, preventing a small number of extreme values from disproportionately affecting estimates of time-domain and frequency-domain indices. When necessary, individual non-physiological intervals were corrected via interpolation to maintain a relatively stable IBI series. The cleaned IBI series served as the basis for HRV computation.

Text S5. HRV computation pipeline
In time-domain analyses, mean heart rate (mean HR), the standard deviation of normal-to-normal intervals (SDNN), and the root mean square of successive differences (RMSSD) were computed for each phase, reflecting overall heart rate level, overall variability, and short-term vagal modulation, respectively.
In frequency-domain analyses, the IBI series was first resampled, and power spectral density was estimated using Welch’s method. Band power was then obtained by integrating the spectrum within three bands: very low frequency (VLF, 0.003–0.04 Hz), low frequency (LF, 0.04–0.15 Hz), and high frequency (HF, 0.15–0.40 Hz). Normalized LF power (pLF), normalized HF power (pHF), and the LF/HF ratio were further computed to characterize sympatho-vagal balance and vagal activity.

Text S6. Accuracy results
Accuracy was analyzed with a binomial GLMM using reconstructed correct/incorrect counts per stimulus type (60 formal trials per stimulus type), with group, stimulus type, group × stimulus type, age, gender, and school source as fixed effects and participant as a random intercept. No significant main effect of group [χ²(1) = 1.18, p = .277] and stimulus type [χ²(1) = 0.24, p = .623], or group × stimulus type interaction effect [χ²(1) = 1.34, p = .246] was observed. These results indicated that the RT findings were  unlikely to reflect a speed-accuracy tradeoff.

Table S1. Effects of prespecified covariates in adjusted behavioral and ECG/HRV models.
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	Model
	Covariate
	Test statistic
	p
	FDR-adjusted p

	RT
	LMM
	Age
	F(1, 47) = 0.88
	.353
	

	
	
	Gender
	F(1, 47) = 0.06
	.809
	

	
	
	School source
	F(2, 47) = 0.37
	.695
	

	Accuracy
	GLMM
	Age
	χ²(1) = 2.19
	.139
	

	
	
	Gender
	χ²(1) = 0.04
	.841
	

	
	
	School source
	χ²(2) = 1.57
	.455
	

	Interference index
	LMM
	Age
	F(1, 41) = 0.45
	.507
	

	
	
	Gender
	F(1, 41) = 0.54
	.465
	

	
	
	School source
	F(2, 41) = 1.85
	.170
	

	Mean HR
	LMM
	Age
	F(1, 43) = 0.29
	.593
	.894

	
	
	Gender
	F(1, 43) = 0.02
	.894
	.980

	
	
	School source
	F(2, 43) = 4.97
	.011
	.030

	Mean RR
	LMM
	Age
	F(1, 43) = 0.15
	.696
	.894

	
	
	Gender
	F(1, 43) = 0.01
	.938
	.980

	
	
	School source
	F(2, 43) = 6.44
	.004
	.020

	Median RR
	LMM
	Age
	F(1, 43) = 0.16
	.693
	.894

	
	
	Gender
	F(1, 43) = 0.00
	.980
	.980

	
	
	School source
	F(2, 43) = 6.02
	.005
	.020

	pLF
	LMM
	Age
	F(1, 43) = 0.10
	.751
	.894

	
	
	Gender
	F(1, 43) = 1.70
	.199
	.530

	
	
	School source
	F(2, 43) = 1.27
	.292
	.303

	pHF
	LMM
	Age
	F(1, 43) = 0.12
	.729
	.894

	
	
	Gender
	F(1, 43) = 3.00
	.090
	.361

	
	
	School source
	F(2, 43) = 2.20
	.123
	.197

	LF/HF ratio
	LMM
	Age
	F(1, 43) = 0.16
	.692
	.894

	
	
	Gender
	F(1, 43) = 3.56
	.066
	.361

	
	
	School source
	F(2, 43) = 2.79
	.073
	.145

	SDNN
	LMM
	Age
	F(1, 43) = 0.02
	.894
	.894

	
	
	Gender
	F(1, 43) = 0.03
	.872
	.980

	
	
	School source
	F(2, 43) = 1.23
	.303
	.303

	RMSSD
	LMM
	Age
	F(1, 43) = 0.03
	.859
	.894

	
	
	Gender
	F(1, 43) = 0.04
	.844
	.980

	
	
	School source
	F(2, 43) = 1.34
	.272
	.303


Note. FDR-adjusted p values are shown for ECG/HRV models, where correction was applied within effect families.
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