Supplementary information – Freisling et al.

	Supplemental Table 2. Geometric means (95 % CI) of protein intake based on biomarker measurements and dietary self-report instruments, and the respective ratios among adults in the EPIC calibration study by BMI group* and country

	
	Greece
	

	
	Normal weight
	Overweight
	Obese
	P-trend†

	No. of subjects
	6
	24
	23
	

	PBM‡ (g/d)
	65.0
	86.1
	89.5
	

	
	(51.3-81.3)
	(78.5-94.5)
	(81.5-98.3)
	

	24-HDR (g/d)
	48.1
	55.0
	68.1
	

	
	(30.0-76.3)
	(45.0-66.9)
	(55.6-83.8)
	

	DQ (g/d)
	70.0
	69.4
	73.1
	

	
	(54.4-89.4)
	(61.9-77.5)
	(65.6-82.5)
	

	
	Ratios  
	

	24-HDR : PBM
	0.79
	0.65
	0.74
	0.76

	P-value§
	0.34
	<0.005
	0.03
	

	DQ : PBM
	1.08
	0.81
	0.83
	0.26

	P-value§
	0.29
	0.03
	0.21
	

	
	  Ratios, under- and over-reporters excluded|| 
	

	24-HDR : PBM||
	0.76
	0.66
	0.92
	0.05

	P-value§
	0.34
	0.01
	0.66
	

	DQ : PBM||
	1.12
	0.84
	0.98
	0.95

	P-value§
	0.05
	0.08
	0.52
	

	
	Under- and over-reporters, No. (%)  
	

	24-HDR||
	0 (0)
	8 (33.3)
	8 (34.8)
	

	DQ||
	1 (16.7)
	7 (29.2)
	10 (43.5)
	

	EPIC, European Prospective Investigation into Cancer and Nutrition; PBM, protein biomarker; 24-HDR, 24 hour recall; DQ, Dietary questionnaire.

* Normal weight (BMI <25 kg/m2); overweight (BMI 25–<30 kg/m2); obese (BMI ≥30 kg/m2).

† Calculated from individual-level regression using log-ratios.

‡ Protein biomarker = urinary nitrogen/0.81 × 6.25.

§ Paired t-test of mean of differences between individual biomarker and dietary measurements (24-HDR and DQ) calculated from log-transformed values.
|| Exclusion of under- and over-reporters of energy intake according to Goldberg et al.(27) assuming a physical activity level of 1.55.

All values are adjusted for age and sex; 24-HDR are additionally weighted for day of the week of recall and season.


	Supplemental Table 2 (continued). Geometric means (95 % CI) of protein intake based on biomarker measurements and dietary self-report instruments, and the respective ratios among adults in the EPIC calibration study by BMI group* and country

	
	Italy   
	
	France   
	

	
	Normal weight
	Overweight
	Obese
	P-trend
	Normal weight
	Overweight
	Obese
	P-trend†

	No. of subjects
	83
	69
	27
	
	86
	17
	1
	

	PBM‡ (g/d)
	95.9
	100.0
	109.8
	
	81.9
	101.3
	-
	

	
	(91.3-100.7)
	(94.8-105.6)
	(100.7-119.8)
	
	(78.8-85.6)
	(91.9-111.9)
	
	

	24-HDR (g/d)
	87.5
	88.1
	88.8
	
	78.8
	90.6
	-
	

	
	(80.6-95.0)
	(81.3-95.6)
	(76.3-103.1)
	
	(73.1-84.4)
	(78.1-105.0)
	
	

	DQ (g/d)
	90.0
	93.1
	93.8
	
	91.9
	108.8
	-
	

	
	(84.4-95.6)
	(87.5-99.4)
	(84.4-104.4)
	
	(86.9-97.5)
	(95.0-124.4)
	
	

	
	Ratios   
	
	Ratios   
	

	24-HDR : PBM
	0.89
	0.85
	0.79
	0.13
	0.97
	0.88
	-
	-

	P-value§
	0.15
	0.78
	0.02
	
	0.10
	0.79
	
	

	DQ : PBM
	0.94
	0.93
	0.85
	0.25
	1.12
	1.07
	-
	-

	P-value§
	0.37
	0.67
	0.27
	
	<0.0001
	0.10
	
	

	
	Ratios, under- and over-reporters excluded||
	
	Ratios, under- and over-reporters excluded||
	

	24-HDR : PBM||
	0.86
	0.92
	0.85
	0.60
	1.00
	1.03
	-
	-

	P-value§
	0.11
	0.95
	0.07
	
	<0.005
	0.10
	
	

	DQ : PBM||
	0.92
	0.94
	0.91
	0.97
	1.07
	0.98
	-
	-

	P-value§
	0.96
	0.87
	0.98
	
	<0.0001
	0.55
	
	

	
	Under- and over-reporters, No. (%)   
	
	Under- and over-reporters, No. (%)   
	

	24-HDR||
	2 (2.4)
	6 (8.7)
	2 (7.4)
	
	7 (8.1)
	2 (11.8)
	-
	

	DQ||
	17 (20.5)
	19 (27.5)
	8 (29.6)
	
	16 (18.6)
	5 (29.4)
	-
	

	EPIC, European Prospective Investigation into Cancer and Nutrition; PBM, protein biomarker; 24-HDR, 24 hour recall; DQ, Dietary questionnaire.

* Normal weight (BMI <25 kg/m2); overweight (BMI 25–<30 kg/m2); obese (BMI ≥30 kg/m2).

† Calculated from individual-level regression using log-ratios.

‡ Protein biomarker = urinary nitrogen/0.81 × 6.25.

§ Paired t-test of mean of differences between individual biomarker and dietary measurements (24-HDR and DQ) calculated from log-transformed values.
|| Exclusion of under- and over-reporters of energy intake according to Goldberg et al.(27) assuming a physical activity level of 1.55.

All values are adjusted for age and sex; 24-HDR are additionally weighted for day of the week of recall and season.


	Supplemental Table 2 (continued). Geometric means (95 % CI) of protein intake based on biomarker measurements and dietary self-report instruments, and the respective ratios among adults in the EPIC calibration study by BMI group* and country

	
	Germany   
	
	the Netherlands   
	

	
	Normal weight
	Overweight
	Obese
	P-trend
	Normal weight
	Overweight
	Obese
	P-trend†

	No. of subjects
	85
	89
	37
	
	86
	70
	19
	

	PBM‡ (g/d)
	78.7
	89.7
	106.3
	
	88.1
	100.2
	101.3
	

	
	(74.9-82.6)
	(85.5-94.1)
	(98.8-114.4)
	
	(83.8-93.1)
	(95.0-105.7)
	(91.3-112.5)
	

	24-HDR (g/d)
	76.3
	78.1
	87.5
	
	85.0
	91.3
	81.9
	

	
	(70.0-83.1)
	(72.5-84.4)
	(78.1-98.1)
	
	(76.9-93.1)
	(82.5-101.3)
	(66.9-100.0)
	

	DQ (g/d)
	72.5
	71.3
	76.9
	
	75.6
	82.5
	87.5
	

	
	(68.1-76.9)
	(67.5-75.6)
	(70.6-83.8)
	
	(71.3-80.0)
	(77.5-88.1)
	(77.5-99.4)
	

	
	Ratios   
	
	Ratios   
	

	24-HDR : PBM
	0.97
	0.85
	0.84
	0.04
	0.93
	0.89
	0.79
	0.21

	P-value§
	0.15
	0.01
	<0.005
	
	0.91
	0.44
	0.13
	

	DQ : PBM
	0.93
	0.80
	0.72
	<0.0001
	0.86
	0.82
	0.87
	0.82

	P-value§
	0.96
	<0.0001
	<0.005
	
	0.06
	<0.005
	0.08
	

	
	Ratios, under- and over-reporters excluded||
	
	Ratios, under- and over-reporters excluded||
	

	24-HDR : PBM||
	0.94
	0.90
	0.90
	0.53
	0.94
	1.00
	0.96
	0.52

	P-value§
	0.22
	0.27
	0.01
	
	0.82
	0.16
	0.93
	

	DQ : PBM||
	0.94
	0.91
	0.76
	0.01
	0.92
	0.91
	0.90
	0.72

	P-value§
	0.52
	0.70
	0.02
	
	0.81
	0.22
	0.34
	

	
	Under- and over-reporters, No. (%)   
	
	Under- and over-reporters, No. (%)   
	

	24-HDR||
	8 (9.4)
	9 (10.1)
	6 (16.2)
	
	4 (4.7)
	10 (14.3)
	4 (21.1)
	

	DQ||
	23 (27.1)
	37 (41.6)
	12 (32.4)
	
	24 (27.9)
	28 (40)
	10 (52.6)
	

	EPIC, European Prospective Investigation into Cancer and Nutrition; PBM, protein biomarker; 24-HDR, 24 hour recall; DQ, Dietary questionnaire.

* Normal weight (BMI <25 kg/m2); overweight (BMI 25–<30 kg/m2); obese (BMI ≥30 kg/m2).

† Calculated from individual-level regression using log-ratios.

‡ Protein biomarker = urinary nitrogen/0.81 × 6.25.

§ Paired t-test of mean of differences between individual biomarker and dietary measurements (24-HDR and DQ) calculated from log-transformed values.
|| Exclusion of under- and over-reporters of energy intake according to Goldberg et al.(27) assuming a physical activity level of 1.55.

All values are adjusted for age and sex; 24-HDR are additionally weighted for day of the week of recall and season.


	Supplemental Table 2 (continued). Geometric means (95 % CI) of protein intake based on biomarker measurements and dietary self-report instruments, and the respective ratios among adults in the EPIC calibration study by BMI group* and country

	
	UK general population  
	
	UK health conscious  
	

	
	Normal weight
	Overweight
	Obese
	P-trend
	Normal weight
	Overweight
	Obese
	P-trend†

	No. of subjects
	173
	126
	24
	
	22
	11
	8
	

	PBM‡ (g/d)
	84.8
	87.0
	89.5
	
	77.6
	86.8
	95.7
	

	
	(82.0-87.8)
	(83.6-90.5)
	(81.7-98.1)
	
	(70.5-85.4)
	(75.9-99.4)
	(81.7-112.1)
	

	24-HDR (g/d)
	77.5
	77.5
	71.9
	
	63.8
	74.4
	90.0
	

	
	(73.8-81.3)
	(73.1-81.9)
	(63.1-81.3)
	
	(58.1-70.0)
	(64.4-85.6)
	(70.0-116.3)
	

	DQ (g/d)
	83.8
	87.5
	95.6
	
	77.5
	77.5
	92.5
	

	
	(80.6-86.9)
	(83.8-91.3)
	(86.9-106.3)
	
	(69.4-86.3)
	(66.9-90.0)
	(77.5-110.6)
	

	
	Ratios   
	
	Ratios   
	

	24-HDR : PBM
	0.93
	0.91
	0.79
	0.10
	0.92
	0.83
	0.93
	0.55

	P-value§
	0.65
	0.94
	0.02
	
	0.35
	0.09
	0.83
	

	DQ : PBM
	0.99
	1.01
	1.08
	0.20
	1.00
	0.90
	0.97
	0.65

	P-value§
	<0.005
	<0.005
	<0.005
	
	0.20
	0.67
	0.45
	

	
	Ratios, under- and over-reporters excluded||
	
	Ratios, under- and over-reporters excluded||
	

	24-HDR : PBM||
	0.95
	0.95
	0.89
	0.62
	0.94
	0.84
	0.91
	0.35

	P-value§
	0.59
	0.13
	0.66
	
	0.39
	0.19
	0.83
	

	DQ : PBM||
	1.04
	1.12
	1.10
	0.09
	1.00
	0.94
	1.10
	0.68

	P-value§
	<0.0001
	<0.0001
	0.02
	
	0.18
	0.89
	0.03
	

	
	Under- and over-reporters, No. (%)   
	
	Under- and over-reporters, No. (%)   
	

	24-HDR||
	15 (8.7)
	20 (15.9)
	6 (25.0)
	
	4 (18.2)
	1 (9.1)
	0 (0)
	

	DQ||
	59 (34.1)
	45 (35.7)
	10 (41.7)
	
	7 (31.8)
	3 (27.3)
	3 (37.5)
	

	EPIC, European Prospective Investigation into Cancer and Nutrition; PBM, protein biomarker; 24-HDR, 24 hour recall; DQ, Dietary questionnaire.

* Normal weight (BMI <25 kg/m2); overweight (BMI 25–<30 kg/m2); obese (BMI ≥30 kg/m2).

† Calculated from individual-level regression using log-ratios.

‡ Protein biomarker = urinary nitrogen/0.81 × 6.25.

§ Paired t-test of mean of differences between individual biomarker and dietary measurements (24-HDR and DQ) calculated from log-transformed values.
|| Exclusion of under- and over-reporters of energy intake according to Goldberg et al.(27) assuming a physical activity level of 1.55.

All values are adjusted for age and sex; 24-HDR are additionally weighted for day of the week of recall and season.
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