Table 1. Baseline characteristics of participants by metabolic phenotype and sex. Data are presented as mean ± SD unless otherwise indicated. The p-value refers to the overall between-group comparison at baseline across the six metabolic phenotype–sex groups following Kruskal-Wallis test. Appetite score was assessed using a 1–10 scale, and PSS-10 score was assessed using a 0–40 scale. LEAN_F - lean women; LEAN_M - lean men; OVERW_F - overweight women; OVERW_M - overweight men; OBESE_F - obese women; OBESE_M - obese men; BMI - body mass index; MFR - muscle-to-fat mass ratio; BHB - β-hydroxybutyrate; HOMA-IR - homeostatic model assessment of insulin resistance; PSS-10 - 10-item Perceived Stress Scale.
	Parameters
	LEAN_F
	LEAN_M
	OVERW_F
	OVERW_M
	OBESE_F
	OBESE_M
	p-value

	n
	6
	4
	4
	5
	7
	8
	—

	Age, years
	39.35 ± 10.37
	39.70 ± 3.97
	40.71 ± 12.38
	41.74 ± 10.38
	47.27 ± 6.28
	36.08 ± 4.62
	0.227

	Body mass, kg
	68.22 ± 6.87
	88.83 ± 2.79
	77.58 ± 7.17
	98.58 ± 11.09
	100.97 ± 21.93
	126.65 ± 15.55
	<0.001

	BMI, kg/m²
	24.16 ± 1.47
	26.65 ± 1.64
	28.08 ± 1.35
	29.30 ± 2.06
	37.88 ± 8.33
	38.86 ± 6.37
	<0.001

	Body fat, %
	31.62 ± 7.03
	24.57 ± 5.12
	42.83 ± 3.85
	31.84 ± 1.07
	49.10 ± 4.02
	38.15 ± 4.99
	<0.001

	MFR
	2.17 ± 0.73
	3.09 ± 0.85
	1.28 ± 0.20
	2.03 ± 0.10
	1.00 ± 0.15
	1.58 ± 0.36
	<0.001

	BHB, mmol/L
	0.13 ± 0.05
	0.17 ± 0.10
	0.10 ± 0.01
	0.14 ± 0.11
	0.16 ± 0.08
	0.14 ± 0.05
	0.755

	Glucose, mg/dL
	84.00 ± 12.31
	79.00 ± 2.94
	93.00 ± 10.92
	106.80 ± 26.61
	91.43 ± 6.55
	95.88 ± 13.25
	0.083

	Insulin, µIU/mL
	10.45 ± 3.59
	7.88 ± 1.23
	12.95 ± 4.11
	14.90 ± 11.38
	17.02 ± 5.34
	28.53 ± 6.56
	0.002

	HOMA-IR
	2.17 ± 0.81
	1.54 ± 0.29
	2.99 ± 0.99
	4.41 ± 4.03
	3.89 ± 1.42
	6.65 ± 1.24
	0.002

	Leptin, ng/mL
	41.56 ± 33.51
	5.03 ± 3.22
	66.52 ± 20.74
	13.96 ± 7.15
	117.14 ± 45.64
	53.46 ± 29.48
	<0.001

	Appetite score, points (1–10 scale)
	4.50 ± 2.17
	5.00 ± 0.00
	4.50 ± 1.91
	3.60 ± 2.70
	4.29 ± 1.50
	5.38 ± 1.92
	0.625

	PSS-10 score,   points (0–40 scale)
	21.50 ± 2.95
	23.75 ± 1.50
	20.50 ± 1.29
	22.20 ± 3.42
	22.71 ± 1.98
	21.00 ± 1.31
	0.230











Table 2. Ketosis, lipid substrate availability and glucose–insulin homeostasis during the 60-day ketogenic diet treatment. Data are presented as mean ± SD. Day 0 represents baseline before the ketogenic diet treatment. Lowercase superscript letters indicate significant within-group differences between time points for parameters with a significant time × metabolic phenotype × sex interaction. Values within the same group and parameter that do not share the same letter differ significantly at p < 0.05. For parameters without superscript letters, post hoc letter coding was not applied because no significant three-way interaction was observed. LEAN_F - lean women; LEAN_M - lean men; OVERW_F - overweight women; OVERW_M - overweight men; OBESE_F - obese women; OBESE_M - obese men; BHB - β-hydroxybutyrate; HOMA-IR - homeostatic model assessment of insulin resistance. Full statistical results and post hoc comparisons are provided in the Results section and Supplementary Table B.
	Parameter
	Time point, day
	LEAN_F
	LEAN_M
	OVERW_F
	OVERW_M
	OBESE_F
	OBESE_M

	BHB, mmol/L
	0
	0.13 ± 0.05ᵃ
	0.18 ± 0.10ᵃ
	0.10 ± 0.01ᵃ
	0.14 ± 0.11ᵃ
	0.16 ± 0.08ᵃ
	0.14 ± 0.05ᵃ

	
	14
	1.15 ± 0.72ᵇ
	1.73 ± 0.17ᵇ
	1.62 ± 1.52ᵇ
	1.16 ± 0.29ᵇ
	1.86 ± 1.09ᵇ
	1.85 ± 0.82ᵇ

	
	30
	1.35 ± 0.96ᵇ
	1.01 ± 0.66ᵃᵇ
	2.28 ± 0.64ᵇ
	1.18 ± 0.58ᵇ
	2.13 ± 0.79ᵇ
	2.19 ± 1.18ᵇᶜ

	
	60
	1.66 ± 0.90ᵇ
	1.15 ± 0.44ᵃᵇ
	2.27 ± 0.59ᵇ
	1.20 ± 0.61ᵃᵇ
	1.90 ± 0.70ᵇ
	2.88 ± 1.55ᶜ

	Free fatty acids,  ng/mL
	0
	151.26 ± 43.57ᵃ
	151.90 ±53.82ᵃᵇ
	128.33 ± 50.46ᵃ
	170.72 ±133.34ᵃ
	79.99 ± 42.25ᵃ
	136.55 ± 81.99ᵃ

	
	14
	143.97 ± 75.73ᵃ
	162.83 ± 88.63ᵇ
	220.23 ± 77.14ᵇ
	172.14 ± 73.15ᵃ
	116.27 ± 30.01ᵃ
	143.98 ± 84.87ᵃ

	
	30
	108.52 ± 62.32ᵃ
	154.70 ± 95.14ᵇ
	61.71 ± 29.41ᵃ
	70.36 ± 32.44ᵇ
	139.61 ± 58.67ᵃ
	64.75 ± 22.64ᵇ

	
	60
	111.58 ± 46.24ᵃ
	65.05 ± 25.24ᵃ
	127.79 ± 25.69ᵃᵇ
	46.12 ± 10.62ᵇ
	115.57 ± 49.13ᵃ
	52.17 ± 18.74ᵇ

	Glucose
	0
	84.00 ± 12.31
	79.00 ± 2.94
	93.00 ± 10.92
	106.80 ± 26.61
	91.43 ± 6.55
	95.88 ± 13.25

	
	14
	82.50 ± 12.44
	70.50 ± 3.11
	80.50 ± 8.35
	87.60 ± 12.62
	81.86 ± 7.20
	79.12 ± 8.44

	
	30
	83.17 ± 14.43
	71.05 ± 6.31
	83.75 ± 8.92
	94.40 ± 13.11
	86.14 ± 8.86
	78.25 ± 8.68

	
	60
	83.00 ± 13.13
	73.75 ± 5.50
	84.67 ± 9.61
	96.00 ± 13.78
	86.14 ± 6.47
	79.80 ± 7.05

	Insulin, µIU/mL
	0
	10.45 ± 3.59
	7.88 ±1.23
	12.95 ± 4.11
	14.90 ± 11.38
	17.02 ± 5.34
	28.53 ± 6.56

	
	14
	7.88 ± 2.38
	6.40 ± 4.51
	6.81 ± 2.31
	5.42 ± 2.95
	11.89 ± 7.35
	15.49 ± 3.23

	
	30
	9.62 ± 4.18
	13.02 ± 1.84
	9.74 ± 5.15
	9.81 ± 3.79
	9.72 ± 3.79
	16.86 ± 7.35

	
	60
	8.64 ± 5.05
	10.03 ± 1.95
	10.31 ± 4.17
	4.84 ± 2.95
	9.00 ± 3.22
	13.09 ± 5.78

	HOMA-IR
	0
	2.17 ± 0.81
	1.54 ±0.29
	2.99 ± 0.99
	4.41 ± 4.03
	3.89 ± 1.43
	6.65 ± 1.24

	
	14
	1.63 ± 0.68
	1.10 ±0.76
	1.33 ± 0.39
	1.23 ± 0.74
	2.44 ± 1.71
	3.04 ± 0.83

	
	30
	2.07 ± 1.24
	1.97 ±0.49
	2.08 ± 1.31
	2.31 ± 1.01
	2.07 ± 0.84
	3.30 ± 1.47

	
	60
	1.89 ± 1.32
	1.73 ±0.50
	2.22 ± 1.16
	1.07 ± 0.48
	1.92 ± 0.73
	2.59 ± 1.12

	Glucagon, pg/mL
	0
	53.12 ± 34.71
	115.61 ± 125.65
	40.67 ± 24.79
	165.26 ± 227.83
	60.66 ± 21.52
	186.47 ±195.50

	
	14
	24.88 ± 22.05
	63.62 ± 100.43
	17.80 ± 10.99
	146.67 ± 283.37
	46.56 ± 30.74
	143.62 ±224.76

	
	30
	25.17 ± 19.01
	135.12 ± 198.51
	28.14 ± 9.75
	131.58 ± 187.73
	69.86 ± 43.27
	163.63 ±189.73

	
	60
	66.98 ± 51.42
	111.53 ± 134.11
	35.95 ± 14.56
	93.26 ± 64.19
	65.24 ± 52.66
	109.49 ± 60.15










Table 3. Lipid profile and liver enzyme activity during the 60-day ketogenic diet treatment. Data are presented as mean ± SD. Day 0 represents baseline before the ketogenic diet treatment. Lipid profile and liver enzyme activity were assessed at baseline, day 30 and day 60. LEAN_F - lean women; LEAN_M - lean men; OVERW_F - overweight women; OVERW_M - overweight men; OBESE_F - obese women; OBESE_M - obese men; LDL-C - low-density lipoprotein cholesterol; HDL-C - high-density lipoprotein cholesterol; ALT - alanine aminotransferase; AST - aspartate aminotransferase. Statistical results are reported in the Results section, and detailed post hoc comparisons are provided in the Supplementary Table C.
	Parameter
	Time point, day
	LEAN_F
	LEAN_M
	OVERW_F
	OVERW_M
	OBESE_F
	OBESE_M

	Total cholesterol, mg/dL
	0
	184.63 ± 33.59
	168.68 ± 17.02
	165.57 ± 28.78
	145.38 ± 29.74
	186.36 ± 41.56
	196.24 ± 17.84

	
	30
	175.07 ± 43.55
	153.74 ± 39.97
	153.32 ± 12.74
	125.24 ± 35.15
	179.13 ± 44.31
	167.61 ± 27.94

	
	60
	173.82 ± 60.97
	154.82 ± 45.24
	173.17 ± 26.25
	154.40 ± 36.04
	193.11 ± 37.42
	202.76 ± 32.77

	Triglycerides, mg/dL
	0
	68.17 ± 47.59
	54.17 ± 29.17
	62.48 ± 31.96
	100.64 ± 64.29
	82.71 ± 23.06
	238.82 ± 140.10

	
	30
	100.40 ± 85.77
	44.65 ± 14.71
	50.05 ± 11.65
	71.16 ± 22.45
	90.00 ± 28.85
	143.51 ± 117.02

	
	60
	91.86 ± 50.35
	53.06 ± 5.40
	53.57 ± 4.72
	84.72 ± 17.96
	83.63 ± 31.85
	149.58 ± 93.75

	LDL-C, mg/dL
	0
	115.57 ± 25.77
	135.93 ± 5.32
	105.08 ± 16.27
	114.66 ± 18.27
	131.90 ± 32.60
	133.34 ± 24.37

	
	30
	124.32 ± 26.16
	114.91 ± 25.03
	92.95 ± 27.37
	97.76 ± 31.41
	129.83 ± 44.77
	112.16 ± 45.60

	
	60
	152.22 ± 48.68
	132.71 ± 44.45
	117.43 ± 62.85
	122.20 ± 36.81
	141.33 ± 54.62
	140.76 ± 35.43

	HDL-C, mg/dL
	0
	54.68 ± 30.20
	47.85 ± 5.41
	36.40 ± 9.59
	28.04 ± 10.66
	34.47 ± 13.10
	21.55 ±   6.42

	
	30
	47.12 ± 19.31
	40.35 ± 11.83
	37.65 ± 14.55
	23.58 ± 11.08
	37.67 ± 16.51
	23.49 ±   9.37

	
	60
	53.06 ± 19.73
	49.45 ± 7.44
	55.33 ± 33.02
	41.95 ± 16.52
	45.57 ± 20.24
	31.00 ± 11.02

	ALT, U/L
	0
	13.33 ± 2.64
	25.02 ± 6.76
	14.30 ± 2.95
	27.24 ± 12.15
	17.63 ± 8.23
	42.76 ± 18.60

	
	30
	17.20 ± 4.90
	16.57 ± 4.02
	12.45 ± 6.81
	14.28 ±   3.56
	17.24 ± 4.97
	24.65 ± 10.46

	
	60
	15.36 ± 5.55
	17.00 ± 4.20
	18.10 ± 3.68
	18.85 ± 7.97
	18.19 ± 3.11
	19.12 ±   5.78

	AST, U/L
	0
	19.35 ± 3.87
	32.92 ± 12.55
	17.50 ± 5.63
	32.60 ±   9.80
	18.57 ± 6.08
	33.84 ± 10.32

	
	30
	17.97 ± 6.16
	14.40 ± 3.98
	14.93 ± 10.03
	18.38 ±   3.30
	18.50 ± 3.47
	28.99 ± 16.26

	
	60
	17.30 ± 2.80
	16.57 ± 5.06
	17.03 ± 12.43
	17.38 ±   7.38
	18.51 ± 3.58
	19.66 ±   1.73











Table 4. Appetite score and leptin and ghrelin plasma levels during the 60-day ketogenic diet treatment. Data are presented as mean ± SD. Day 0 represents baseline before the ketogenic diet treatment. Appetite score was assessed using a 1–10 scale, with higher values indicating lower hunger and greater fullness. LEAN_F - lean women; LEAN_M - lean men; OVERW_F - overweight women; OVERW_M - overweight men; OBESE_F - obese women; OBESE_M - obese men. Statistical results are reported in the Results section, and detailed post hoc comparisons are provided in the Supplementary Table D.
	Parameter
	Time point, day
	LEAN_F
	LEAN_M
	OVERW_F
	OVERW_M
	OBESE_F
	OBESE_M

	Appetite score, points
	0
	4.50 ± 2.17
	5.00 ± 0.01
	4.50 ± 1.91
	3.60 ± 2.70
	4.29 ± 1.50
	5.38 ± 1.92

	
	14
	5.50 ± 0.84
	6.00 ± 0.01
	5.75 ± 0.96
	5.60 ± 0.55
	5.14 ± 0.90
	4.00 ± 1.07

	
	30
	6.33 ± 0.52
	5.75 ± 0.50
	5.00 ± 1.15
	5.00 ± 1.00
	3.86 ± 0.38
	3.25 ± 0.89

	
	60
	7.20 ± 0.84
	6.25 ± 0.96
	6.00 ± 1.00
	5.50 ± 0.58
	4.14 ± 0.69
	3.60 ± 0.89

	Leptin, ng/mL
	0
	41.56 ± 33.51
	5.03 ± 3.22
	66.52 ± 20.74
	13.96 ± 7.15
	117.14 ± 45.64
	53.46 ± 29.48

	
	14
	14.54 ± 11.93
	1.16 ± 0.49
	24.00 ± 11.70
	5.36 ± 3.02
	87.78 ± 37.54
	33.79 ± 19.32

	
	30
	28.53 ± 28.62
	1.59 ± 0.58
	32.80 ± 30.72
	8.26 ± 4.54
	69.30 ± 31.56
	20.75 ± 17.36

	
	60
	41.09 ± 28.44
	1.66 ± 0.25
	16.32 ± 9.09
	56.80 ± 81.85
	42.06 ± 33.76
	15.22 ± 8.10

	Ghrelin, ng/mL
	0
	0.39 ± 0.40
	0.63 ± 0.64
	0.63 ± 0.24
	0.19 ± 0.11
	0.52 ± 0.45
	0.92 ± 1.33

	
	14
	0.32 ± 0.41
	0.47 ± 0.42
	0.78 ± 0.87
	0.14 ± 0.19
	0.28 ± 0.24
	0.29 ± 0.27

	
	30
	0.16 ± 0.16
	0.91 ± 1.01
	0.96 ± 0.72
	0.34 ± 0.22
	0.31 ± 0.39
	0.68 ± 0.86

	
	60
	0.36 ± 0.63
	0.73 ± 0.87
	0.46 ± 0.56
	0.56 ± 0.84
	0.58 ± 0.77
	0.55 ± 0.53





Table 5. Perceived stress and stress-related biomarkers during the 60-day ketogenic diet treatment. Data are presented as mean ± SD. Day 0 represents baseline before the ketogenic diet treatment. PSS-10 score was assessed using a 0–40 scale, with higher values indicating greater perceived stress. Lowercase superscript letters indicate significant within-group differences between time points for PSS-10 score, which showed a significant time × metabolic phenotype × sex interaction. Values within the same group that do not share the same letter differ significantly at p < 0.05. For cortisol and noradrenaline, post hoc letter coding was not applied because no significant three-way interaction was observed. LEAN_F - lean women; LEAN_M - lean men; OVERW_F - overweight women; OVERW_M - overweight men; OBESE_F - obese women; OBESE_M - obese men; PSS-10 - 10-item Perceived Stress Scale. Statistical results are reported in the Results section, and detailed post hoc comparisons are provided in the Supplementary Table E.
	Parameter
	Time point, day
	LEAN_F
	LEAN_M
	OVERW_F
	OVERW_M
	OBESE_F
	OBESE_M

	PSS-10 score, points
	0
	21.50 ± 2.95ᵃ
	23.75 ± 1.50ᵃ
	20.50 ± 1.29ᵃ
	22.20 ± 3.42ᵃ
	22.71 ± 1.98ᵃ
	21.00 ± 1.31ᵃ

	
	14
	26.67 ± 6.56ᵇ
	25.00 ± 5.23ᵃ
	23.25 ± 3.95ᵃ
	26.80 ± 3.96ᵇ
	26.86 ± 4.22ᵇ
	28.75 ± 4.13ᵇ

	
	30
	26.67 ± 6.56ᵇ
	26.00 ± 6.48ᵃ
	23.25 ± 3.95ᵃ
	26.80 ± 3.96ᵇ
	26.86 ± 4.22ᵇ
	28.75 ± 4.13ᵇ

	
	60
	26.00 ± 4.30ᵇ
	19.25 ± 1.26ᵇ
	20.67 ± 1.16ᵃ
	26.25 ± 3.77ᵇ
	25.86 ± 3.13ᵇ
	27.40 ± 4.34ᵇ

	Cortisol, ng/mL
	0
	42.68 ± 18.76
	28.87 ± 3.67
	44.01 ± 28.49
	43.64 ± 17.69
	34.32 ± 21.76
	28.60 ± 11.72

	
	14
	59.09 ± 12.08
	46.96 ± 15.80
	40.29 ± 22.39
	50.32 ± 21.28
	31.08 ± 16.36
	39.29 ± 14.99

	
	30
	24.99 ± 12.54
	34.55 ± 13.59
	38.24 ± 20.48
	46.68 ± 19.02
	20.21 ± 10.61
	29.20 ± 15.02

	
	60
	34.18 ± 12.37
	24.38 ± 10.86
	31.93 ± 16.54
	37.12 ± 23.59
	26.02 ± 20.20
	19.85 ± 2.01

	Noradrena-line, pg/mL
	0
	341.63 ± 334.27
	245.68 ± 46.43
	326.51 ± 57.77
	466.13 ± 296.97
	254.11 ± 76.47
	427.74 ± 400.95

	
	14
	413.43 ± 428.15
	272.71 ± 36.50
	254.50 ± 92.04
	408.79 ± 200.79
	211.95 ± 62.88
	425.10 ± 379.03

	
	30
	265.36 ± 211.89
	290.33 ± 70.47
	170.00 ± 42.96
	319.84 ± 165.02
	217.48 ± 67.58
	191.45 ± 133.22

	
	60
	539.93 ± 531.98
	272.68 ± 63.61
	283.74 ± 69.88
	283.87 ± 18.29
	237.31 ± 46.07
	203.03 ± 53.37





Table 6. Body composition percentage changes during the 60-day ketogenic diet treatment. Data are presented as mean ± SD percentage changes from baseline. Change intervals indicate percentage change from day 0 to day 14, day 30 or day 60. Negative values indicate a decrease relative to baseline, whereas positive values indicate an increase. LEAN_F - lean women; LEAN_M - lean men; OVERW_F - overweight women; OVERW_M - overweight men; OBESE_F - obese women; OBESE_M - obese men; VAT - visceral adipose tissue; SAT - subcutaneous adipose tissue. Statistical results are reported in the Results section, and detailed post hoc comparisons are provided in the Supplementary Table F.
	Parameter
	Change interval
	LEAN_F
	LEAN_M
	OVERW_F
	OVERW_M
	OBESE_F
	OBESE_M

	Body mass,        ∆ %
	0 → 14
	-3.46 ± 1.10
	-5.39 ± 0.99
	-4.22 ± 1.94
	-4.05 ± 1.13
	-3.61 ± 1.07
	-4.07 ± 2.19

	
	0 → 30
	-4.87 ± 1.35
	-7.89 ± 2.13
	-3.31 ± 3.21
	-7.09 ± 1.50
	-5.14 ± 1.74
	-7.17 ± 2.45

	
	0 → 60
	-7.83 ± 2.10
	-9.04 ± 1.95
	-9.34 ± 4.42
	-13.60 ± 5.42
	-7.29 ± 2.26
	-10.55 ± 3.30

	Fat mass,    ∆ %
	0 → 14
	-4.68 ± 3.71
	-14.12 ± 2.24
	-4.02 ± 1.43
	-9.72 ± 2.61
	-2.98 ± 1.92
	-4.34 ± 4.77

	
	0 → 30
	-6.66 ± 2.75
	-17.22 ± 2.63
	-6.80 ± 2.39
	-15.23 ± 5.05
	-7.09 ± 2.67
	-10.95 ± 6.28

	
	0 → 60
	-14.16 ± 6.15
	-27.09 ± 3.83
	-14.56 ± 4.85
	-32.02 ± 11.50
	-11.04 ± 3.00
	-20.37 ± 10.20

	Lean mass,         ∆ %
	0 → 14
	2.37 ± 2.70
	2.91 ± 1.76
	1.10 ± 3.17
	4.13 ± 1.73
	0.68 ± 2.44
	0.74 ±   2.85

	
	0 → 30
	-4.19 ± 1.78
	-3.63 ± 2.36
	-3.64 ± 2.91
	-3.41 ± 1.27
	-2.91 ± 3.73
	-5.30 ± 2.40

	
	0 → 60
	-4.18 ± 2.01
	-3.25 ± 3.80
	-5.92 ± 4.20
	-1.62 ± 2.67
	-4.00 ± 2.95
	-5.39 ± 1.17

	VAT,           ∆ %
	0 → 14
	-25.32 ± 23.50
	-22.70 ± 5.25
	-15.88 ± 11.94
	-12.06 ± 13.16
	0.70 ± 17.09
	-9.71 ± 9.71

	
	0 → 30
	-25.81 ± 23.45
	-27.62 ± 14.34
	-10.69 ± 2.69
	-21.11 ± 8.55
	-6.05 ± 21.94
	-16.18 ± 13.46

	
	0 → 60
	-29.01 ± 26.09
	-34.28 ± 9.47
	-23.15 ± 3.52
	-46.86 ± 22.53
	-3.87 ± 30.16
	-27.88 ± 19.55

	SAT,           ∆ %
	0 → 14
	-11.93 ± 2.81
	-22.92 ± 10.88
	-3.48 ± 7.08
	-12.93 ± 6.51
	-7.19 ± 5.43
	-5.95 ± 5.70

	
	0 → 30
	-26.22 ± 21.78
	-37.09 ± 9.97
	-15.44 ± 6.71
	-20.60 ± 10.59
	-17.06 ± 16.20
	-14.70 ± 9.72

	
	0 → 60
	-28.00 ± 11.59
	-47.13 ± 5.72
	-20.50 ± 8.00
	-40.00 ± 22.41
	-20.23 ± 9.28
	-28.66 ± 14.62



	








