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1. Sensitivity Analysis Results Based on Weekly Exercise Duration (Minutes)
Table 1. Significant Interaction Terms in the Multivariate Moderation Model
	
Regulated variable

	F
	Original P-value
	P value after FDR correction

	ISI×Weekly Exercise Duration (Minutes)
	13.64
	<0.001***
	<0.001***

	ISI×Medical History
	6.87
	0.009**
	0.035*

	ISI×HADS-D
	29.30
	<0.001***
	<0.001***


Note. *P<0.05, **P<0.01, ***P<0.001. Weekly Exercise Duration (minutes) was a four‑level categorical variable. HADS-D=Hospital Anxiety and Depression Scale-Depression subscale. 
Table 2. Simple Slope Analyses for Significant Moderators
	Covariates and Stratification
	Simple slope (95% CI)
	P-value

	Weekly Exercise Duration (Minutes)
	
	

	0-60
	0.91 (0.69, 1.12)
	Ref

	60-120
	1.41 (1.18, 1.64)
	<0.001***

	>120
	1.42 (1.19, 1.66)
	<0.001***

	Medical History
	
	

	No
	0.85 (0.64, 1.13)
	Ref

	Yes
	1.13 (0.87, 1.40)
	0.009**

	HADS-D
	
	

	Low (mean - 1 SD)
	0.66 (0.43, 0.89)
	Ref

	Mean
	0.93 (0.61, 1.19)
	<0.001***

	High (mean + 1 SD)
	1.16 (0.92, 1.39)
	  <0.001***


Note. **P<0.01, ***P<0.001. The simple slopes are calculated based on the multivariate adjustment model and control for other covariates. The P value represents the result of the slope difference test when comparing this stratification group with the reference group. Ref: reference. HADS-D=Hospital Anxiety and Depression Scale-Depression subscale. SD=standard deviation.
2. Sensitivity Analysis After Excluding Athletes and Fitness Trainers
Table 3. Full Results of Interaction Terms in the Multivariate Moderation Model
	Regulated variable
	F
	Original P-value
	P value after FDR correction

	Gender
	1.26
	0.262
	0.318

	Age (Year)
	7.90
	0.005**
	0.009**

	Smoking History
	15.96
	<0.001***
	<0.001***

	Alcohol Consumption History
	14.67
	<0.001***
	<0.001***

	Weekly Exercise Duration (Minutes)
	15.81
	<0.001***
	<0.001***

	Annual Income (USD)
	4.61
	0.001**
	0.002**

	Napping Habit
	0.56
	0.454
	0.494

	Area of Residence
	7.08
	0.008**
	0.013*

	Marital Status
	0.77
	0.465
	0.494

	Occupation Type
	0.46
	0.710
	0.710

	Education Level
	2.55
	0.038*
	0.053

	History of Insomnia Medication Use
	25.14
	<0.001***
	<0.001***

	Medical History
	32.48
	<0.001***
	<0.001***

	BMI
	4.07
	0.044*
	0.057

	HADS-A
	24.45
	<0.001***
	<0.001***

	HADS-D
	59.97
	<0.001***
	<0.001***

	HAS
	6.55
	0.011*
	0.016*


Note. *P<0.05, **P<0.01, ***P<0.001. HADS-A=Hospital Anxiety and Depression Scale-Anxiety subscale. HADS-D=Hospital Anxiety and Depression Scale-Depression subscale. DERS-16=Difficulties in Emotion Regulation Scale-16. HAS=Hyperarousal Scale. ISI=Insomnia Severity Index. 
Table 4. Significant Interaction Terms in the Multivariate Moderation Model
	Regulated variable
	F
	Original P-value
	P value after FDR correction

	ISI×Weekly Exercise Duration (Minutes)
	10.75
	<0.001***
	<0.001 ***

	ISI×Medical History
	7.41
	0.007**
	0.024*

	ISI×HADS-D
	31.72
	<0.001***
	<0.001 ***


Note. *P<0.05, **P<0.01, ***P<0.001. Weekly Exercise Duration (minutes) was a four‑level categorical variable. HADS-D=Hospital Anxiety and Depression Scale-Depression subscale. 
Table 5. Results of Simple Slope Analysis for Significant Moderating Variables
	Covariates and Stratification
	Simple slope (95% CI)
	P-value

	Weekly Exercise Duration (Minutes)
	
	

	0-30
	0.85 (0.62, 1.07)
	—

	30-60
	1.37 (1.17, 1.57)
	<0.001***

	60-120
	1.44 (1.21, 1.66)
	<0.001***

	>120
	1.44 (1.19, 1.68)
	<0.001***

	Medical History
	
	

	No
	1.37 (1.17, 1.57)
	—

	Yes
	1.60 (1.36, 1.85)
	0.007*

	HADS-D
	
	

	Low (mean - 1 SD)
	1.12 (0.90, 1.34)
	—

	Mean
	1.37 (1.17, 1.57)
	<0.001***

	High (mean + 1 SD)
	1.63 (1.42, 1.85)
	<0.001***


Note. **P<0.01, ***P<0.001. The simple slopes are calculated based on the multivariate adjustment model and control for other covariates. The P value represents the result of the slope difference test when comparing this stratification group with the reference group. Ref: reference. HADS-D=Hospital Anxiety and Depression Scale-Depression subscale. SD=standard deviation.
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