Supplementary Table S1. Adjusted effects of Ramadan diurnal intermittent fasting on liver enzymes and hepatic steatosis (controlled attenuation parameter) (N = 80).
	Parameter
	Adjusted β
	95% CI
	Adjusted p-value

	ALT (U/L)
	−20.3
	−31.3 to −9.3
	<0.001*

	AST (U/L)
	−19.3
	−29.1 to −9.5
	<0.001*

	GGT (U/L)
	−5.9
	−24.7 to 12.8
	0.531

	CAP (dB/m)
	−31.6
	−50.8 to −12.3
	0.001*


ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; CAP: Controlled attenuation parameter; CI: Confidence interval; GGT: Gamma-glutamyl transferase.
Data were analyzed using linear mixed-effects models with participant ID as a random effect. 
Models were adjusted for age, sex, baseline BMI, DM, and smoking status. 
β coefficients represent the adjusted mean difference between pre- and during-Ramadan values
* Statistically significant at p < 0.05.

Supplementary Table S2. Adjusted changes in physical activity parameters before and during Ramadan using linear mixed-effects models.
	Parameter
	n
	Adjusted β (log scale)
	95% CI
	Adjusted % change (95% CI)
	Adjusted p-value

	Walking (min/day)
	68
	−0.92
	−1.35 to −0.49
	−60% (−74% to −39%)
	<0.001*

	MPA (min/day)
	62
	−1.28
	−1.80 to −0.76
	−72% (−83% to −53%)
	<0.001*

	MVPA (min/day)
	62
	−1.68
	−2.16 to −1.20
	−81% (−88% to −70%)
	<0.001*

	Total PA (min/day)
	62
	−1.24
	−1.72 to −0.76
	−71% (−82% to −53%)
	<0.001*

	SB (h/day)
	73
	−0.15
	−0.85 to 0.55
	—
	0.675

	PASTBI
	62
	−0.83
	−1.30 to −0.36
	−56% (−73% to −31%)
	0.001*


CI: Confidence interval; MPA: Moderate physical activity; MVPA: Moderate-to-vigorous physical activity; PA: Physical activity; PASTBI: Physical activity and sedentary time balance index; SB: Sedentary behavior.
Data were analyzed using linear mixed-effects models with participant ID as a random effect. 
Models were adjusted for age, sex, baseline BMI, DM, and smoking status. 
β coefficients represent adjusted mean differences between during- and pre-Ramadan values on the log scale for skewed physical activity variables.
Adjusted percent changes and 95% CI were calculated as (e^β − 1) × 100.
Sample sizes (n) vary across physical activity parameters due to variable-specific missing data, including participants with complete paired data.
Sedentary behavior was analyzed on the original scale, and β coefficients represent the adjusted mean difference between during- and pre-Ramadan values in hours/day.
Vigorous physical activity was excluded from mixed-effects modeling due to zero inflation.
* Statistically significant at p < 0.05.



Supplementary Table S3. Unadjusted and adjusted changes in dietary intake parameters before and during Ramadan in MASLD patients (N = 56 – 61).
	Characteristic
	Baseline
	Follow-up
	p-value

	Unadjusted changes
	
	
	

	Mono Fat (g)
	20.6 [16.9 – 26.1]
	17.9 [11.6 – 20.8]
	0.114

	Poly Fat (g)
	17.8 [13.8 – 21.0]
	15.9 [10.6 – 20.7]
	0.084

	Trans Fat (g)
	0.5 [0.0 – 0.9]
	0.3 [0.1 – 0.5]
	0.970

	Added sugar (g)
	53.3 [34.8 – 71.1]
	29.6 [14.1 – 71.7]
	0.440

	Vit A-IU (IU)
	600.0 [350.4 – 5409.3]
	11093.7 [3544.5 – 15784.2]
	0.021*

	Vit A-RAE (mcg)
	278.4 [146.8 – 536.9]
	733.7 [316.6 – 1185.3]
	0.059

	Carotene (mcg)
	208.1 [3.5 – 821.7]
	1095.1 [312.5 – 1548.9]
	0.088

	Retinol (mcg)
	145.6 [93.6 – 233.3]
	67.7 [9.9 – 193.2]
	0.199

	Beta Caro (mcg)
	573.5 [384.6 – 1227.0]
	2820.7 [1562.2 – 3772.1]
	0.006*

	Vit B1 (mg)
	1.0 [0.8 – 1.1]
	0.9 [0.9 – 1.1]
	0.701

	Vit B2 (mg)
	0.9 [0.8 – 1.4]
	1.1 [0.8 – 1.4]
	0.231

	Vit B3 (mg)
	25.6 [15.3 – 26.8]
	15.2 [14.2 – 21.4]
	0.057

	Vit B3-NE (mg)
	28.1 [18.1 – 35.4]
	17.3 [14.3 – 26.3]
	0.051

	Vit B6 (mg)
	1.3 [1.0 – 1.6]
	1.5 [0.8 – 2.3]
	0.483

	Vit B12 (mcg)
	1.4 [1.0 – 2.3]
	1.3 [1.0 – 5.6]
	0.157

	Vit C (mg)
	29.2 [27.8 – 54.3]
	75.7 [44.5 – 105.4]
	0.009*

	Vit D-IU (IU)
	62.9 [49.3 – 107.4]
	56.3 [17.3 – 125.2]
	0.272

	Vit D-mcg (mcg)
	1.6 [1.3 – 2.7]
	1.4 [0.4 – 3.1]
	0.274

	Vit E-a-Toco (mg)
	8.7 [6.3 – 10.1]
	10.3 [5.0 – 13.9]
	0.362

	Folate (mcg)
	286.4 [217.2 – 351.4]
	264.0 [215.8 – 290.9]
	0.802

	Fol-DFE (mcg DFE)
	558.8 [333.6 – 632.6]
	395.2 [303.9 – 437.9]
	0.328

	Vit K (mcg)
	44.8 [34.9 – 47.7]
	52.1 [30.3 – 73.8]
	0.101

	Pantothenic acid (mg)
	0.9 [0.3 – 1.5]
	0.4 [0.2 – 0.7]
	0.183

	Calcium (mg)
	892.5 [647.7 – 1007.6]
	699.9 [470.1 – 1016.5]
	0.752

	Copper (mg)
	0.8 [0.6 – 1.0]
	1.3 [0.8 – 2.1]
	0.095

	Iron (mg)
	16.4 [12.8 – 19.3]
	15.1 [13.7 – 18.7]
	0.835

	Magnesium (mg)
	169.2 [126.7 – 230.5]
	205.0 [143.1 – 238.3]
	0.218

	Manganese (mg)
	1.9 [1.4 – 2.7]
	2.3 [1.4 – 3.4]
	0.059

	Phosphorus (mg)
	969.3 [713.6 – 1151.6]
	678.8 [557.8 – 1200.6]
	0.499

	Potassium (mg)
	2336.5 [1764.0 – 3131.8]
	3063.1 [2182.2 – 3670.2]
	0.025*

	Zinc (mg)
	6.5 [5.6 – 8.1]
	5.3 [4.4 – 8.7]
	0.708

	Omega-3 (g)
	1.6 [1.3 – 1.8]
	1.2 [0.6 – 1.7]
	0.035*

	Omega-6 (g)
	15.8 [11.6 – 19.0]
	10.3 [5.0 – 13.4]
	0.026*

	Adjusted changes
	Adjusted β 
(95% CI)
	Adjusted % change 
(95% CI)
	Adjusted p-value

	Protein (g/day)
	−0.26 (−0.57 to 0.06)
	−23% (−43% to 6%)
	0.109

	Sugar (g/day)
	−0.33 (−0.77 to 0.10)
	−28% (−53% to 11%)
	0.132


In unadjusted model, variables expressed as median [IQR] and analyzed by Wilcoxon signed-rank test.
Only key dietary variables demonstrating significant unadjusted changes in primary analyses were included in adjusted linear mixed-effects models with participant ID as a random effect. 
Models were adjusted for age, sex, baseline BMI, DM, and smoking status.
Analyses were conducted using paired complete-case observations for each nutrient.
Sample sizes vary across dietary intake parameters due to variable-specific missing data.
β coefficients represent adjusted log-transformed mean differences (pre- vs during-Ramadan). 
Adjusted percent change and 95% confidence interval (CI) were calculated as (e^β − 1) × 100.
* Statistically significant at p < 0.05.

Supplementary Table S4. Associations between changes (Δ) in dietary parameters and changes in sedentary behavior and PASTBI in MASLD patients.
	Characteristic
	n
	 Δ Sedentary behavior
	Δ PASTBI

	
	
	Adjusted β (95% CI)
	p-value
	Adjusted β (95% CI)
	p-value

	Protein (g)
	61
	0.004 (−0.013 to 0.021)
	0.627
	0.011 (−0.117 to 0.139)
	0.859

	Sugar (g)
	60
	0.003 (−0.005 to 0.011)
	0.429
	0.015 (−0.044 to 0.075)
	0.600

	Fiber (g)
	59
	0.010 (−0.006 to 0.026)
	0.222

	0.025 (−0.102 to 0.151)
	0.688

	Cholesterol (mg)
	57
	−0.173 (−0.703 to 0.357)
	0.501
	1.962 (−1.956 to 5.881)
	0.306


	Potassium (mg)
	57
	9.51 × 10⁻⁵ (0.000–0.001)
	0.727
	−1.99 × 10⁻⁵ (−0.004 to 0.004)
	0.992

	Omega-3 (g)
	56
	−0.101 (−1.132 to 0.931)
	0.839
	1.206 (−6.542 to 8.953)
	0.747

	Omega-6 (g)
	56
	0.030 (−0.077 to 0.137)
	0.564
	0.441 (−0.342 to 1.223)
	0.251


CI: Confidence interval; PASTBI: Physical activity and sedentary time balance index.  
Data are expressed as adjusted beta coefficients (95% CI) from generalized linear models.
Models were adjusted for age, sex, baseline BMI, DM, and smoking status.
β coefficients represent the estimated change in Δ sedentary behavior or Δ PASTBI per unit change in each dietary parameter.
Δ variables represent within-participant changes, calculated as during- minus pre-Ramadan values.
Sample sizes (n) reflect participants with complete paired data for both the dietary and behavioral variables included in each analysis.

[bookmark: _Hlk217434672]

Supplementary Table S5. Associations between changes (Δ) in selected lab and imaging parameters and changes in sedentary behavior and PASTBI in MASLD patients (N = 62).
	[bookmark: _Hlk217434648]Characteristic
	 Δ Sedentary behavior
	Δ PASTBI

	
	[bookmark: _Hlk217511217]Adjusted β (95% CI)
	p-value
	Adjusted β (95% CI)
	p-value

	ALT (U/L)
	−0.029 (−0.054 to −0.004)
	0.026*
	−0.029 (−0.247 to 0.188)
	0.779

	AST (U/L)
	−0.035 (−0.052 to −0.019)
	< 0.001*

	0.042 (−0.140 to 0.224)
	0.632

	GGT (U/L)
	0.000 (−0.010 to 0.010)
	0.978
	0.030 (−0.043 to 0.103)
	0.400

	TB (umol/L)
	−0.034 (−0.160 to 0.091)
	0.573
	0.590 (−0.316 to 1.495)
	0.187


	Cholesterol (mmol/L)
	−0.027 (−0.590 to 0.536)
	0.920
	1.663 (−2.493 to 5.818)
	0.410

	Triglycerides (mmol/L)
	0.207 (−0.109 to 0.522)
	0.185
	0.254 (−2.249 to 2.757)
	0.833

	LDL (mmol/L)
	0.195 (−0.475 to 0.864)
	0.548
	1.417 (−3.625 to 6.459)
	0.561

	Liver stiffness (kPa)
	−0.121 (−0.220 to −0.022)
	0.019*
	−0.466 (−1.313 to 0.381)
	0.262


	CAP (dB/m)
	0.008 (−0.001 to 0.017)
	0.093
	−0.008 (−0.082 to 0.066)
	0.822



ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; CAP: Controlled attenuation parameter; CI: Confidence interval; GGT: Gamma-glutamyl transferase; LDL: Low-density lipoprotein; PASTBI: Physical activity and –sedentary time balance index; TB: Total bilirubin.
Data are expressed as adjusted beta coefficients (95% CI) from generalized linear models.
Models were adjusted for age, sex, baseline BMI, DM, and smoking status.
β coefficients represent the estimated change in Δ sedentary behavior or Δ PASTBI per unit change in each lab or image parameter.
Δ variables represent within-participant changes, calculated as during- minus pre-Ramadan values.
Models include participants with complete paired data for both variables included in each analysis. 
* Statistically significant at p < 0.05.
