SUPPLEMENTARY MATERIAL
INDEX
Supplementary Table 1. Page: 3
Supplementary Table 2. Page: 5
Supplementary Table 3. Page: 6
Supplementary Table 4. Page: 7
Supplementary Table 5. Page: 8 
Supplementary Table 6. Page: 9
Supplementary Table 7. Page: 11
Supplementary Table 8. Page: 13
Supplementary Table 9. Page: 15
Supplementary Figure 1. Page: 12


Supplementary Tables 1-5
Characteristics of study participants according to protein intake
2


	Supplementary Table 1. Characteristics of the study participants according to protein intake (n = 532)

	Variable
	≤0.8 g/kg/BW
	>0.8 g/kg/BW

	Age, y
	72.85 ± 5.56
	73.58 ± 5.36

	Female, %
	48.30
	51.20

	Weight, kg
	84.1 ± 16.8
	75.1 ± 14.8*

	Hospitalized during COVID-19, %
	0.0
	0.0

	Current smoking, %
	10.0
	4.4

	Mobility aids, %
	11.50
	10.00

	Caloric intake, kcal/day
	1503.6 ± 527.1
	2310.7 ± 643.5*

	Fat intake, g/day
	65.5 ± 27.8
	88.6 ± 30.8*

	Carbohydrate intake, g/day
	192.4 ± 69.0
	258.0 ± 84.1*

	MED diet, mean scores
	9.29 ± 1.80
	9.38 ± 1.90

	WHO-QDI, mean scores
	6.46 ± 1.93
	6.58 ± 1.72

	Protein intake, g
	50.1 ± 16.7
	91.5 ± 24.5*

	Animal protein, g
	36.3 ± 13.9 
	69.8 ± 20.6

	Plant protein, g
	13.5 ± 10.6
	22.4 ± 12.4

	Animal-to-plant protein ratio
	2.7 ± 2.2
	3.1 ± 2.0

	Protein intake, g/kg of BW
	0.60 ± 0.16
	1.25 ± 0.36*

	Protein intake, % of caloric intake
	14.8 ± 3.9
	16.3 ± 3.5*

	Physical activity, MET-minutes per day
	509.6 ± 408.1
	537.0 ± 382.1

	Physical function
	
	

	ADL problems, %
	67 (12.6)
	53 (10.0)

	IADL problems, %
	89 (16.8)
	75 (14.1)

	Mobility problems, %
	294 (55.2)
	264 (49.6)

	Prefrailty, %
	500 (93.9)
	472 (88.8)

	Frailty, %
	177 (33.3)
	142 (26.7)

	Prior falls, %
	149 (28.0)
	138 (26.0)

	WS, m/s
	0.88 ± 0.23
	0.91 ± 0.24

	ADL= Basic activities of daily living; BW= Body weight; IADL= Instrumental Activities of Daily Living; MED= Mediterranean; WS= Walking speed.
*P<0.05 vs ≤0.8 g/kg/BW, as assessed using an independent t-test.




	Supplementary Table 2. Characteristics of the study participants according to protein intake (n = 532)

	Variable
	≤1.0 g/kg/BW
	>1.0 g/kg/BW

	Age, y
	73.40 ± 5.61
	73.36 ± 5.25

	Female, %
	46.6
	53.7

	Weight, kg
	82.0 ± 23.7 
	69.2 ± 20.8*

	Hospitalized during COVID-19, %
	0
	0

	Current smoking, %
	6.1
	6.1

	Mobility aids, %
	10.7
	8.8

	Caloric intake, kcal/day
	1735.25 ± 595.83
	2409.18 ± 652.34*

	Fat intake, g/day
	70.4 ± 27.0
	92.9 ± 31.8*

	Carbohydrate intake, g/day
	212.2 ± 75.2
	265.1 ± 86.2*

	MEDLS, mean scores
	9.29 ± 1.91
	9.40 ± 1.94

	WHO-QDI, mean scores
	6.51 ± 1.83
	6.58 ± 1.72

	Protein intake, g
	60.9 ± 20.3
	97.5 ± 24.7*

	Animal protein, g
	45.1 ± 16.4
	73.7 ± 21.0

	Plant protein, g
	15.9 ± 12.1
	23.8 ± 13.6

	Animal-to-plant protein ratio
	2.83 ± 2.3
	3.10 ± 2.0

	Protein intake, g/kg of BW
	0.73 ± 0.20
	1.38 ± 0.34*

	Protein intake, % of caloric intake
	15.2 ± 3.6
	16.5 ± 3.5*

	Physical activity, MET-minutes per day
	510.0 ± 378.3
	546.8 ± 398.2

	Physical function
	
	

	ADL problems, %
	69 (12.9)
	47 (8.8)

	IADL problems, %
	88 (16.5)
	71 (13.4)

	Mobility problems, %
	295 (55.4)
	252 (47.3)

	Prefrailty, %
	479 (90.1)
	479 (90.1)

	Frailty, %
	148 (27.8)
	148 (27.8)

	Prior falls, %
	145 (27.3)
	137 (25.8)

	WS, m/s
	0.89 ± 0.23
	0.91 ± 0.25

	ADL= Basic activities of daily living; BW= Body weight; IADL= Instrumental Activities of Daily Living; MED= Mediterranean; WS= Walking speed.
*P<0.05 vs ≤1.0 g/kg/BW, as assessed using an independent t-test.

	
	
	





	Supplementary Table 3. Characteristics of the study participants according to protein intake (n = 532)

	Variable
	≤1.2 g/kg/BW
	>1.2 g/kg/BW

	Age, y
	73.42 ± 5.56
	73.30 ± 5.12

	Female, %
	48
	55.5

	Weight, kg
	81.5 ± 15.9 
	69.3 ± 12.5*

	Hospitalized during COVID-19, %
	0
	0

	Current smoking, %
	5.6
	7.7

	Mobility aids, %
	10.9
	9.2

	Caloric intake, kcal/day
	1889.60 ± 623.19
	2517.40 ± 695.34*

	Fat intake, g/day
	75.6 ± 28.9
	96.5 ± 32.5*

	Carbohydrate intake, g/day
	228.6 ± 82.0
	264.7 ± 87.4*

	MED diet, mean scores
	9.39 ± 1.93
	9.27 ± 1.90

	WHO-QDI, mean scores
	6.58 ± 1.82
	6.47 ± 1.69

	Protein intake, g
	67.7 ± 21.6
	106.8 ± 25.4*

	Animal protein, g
	49.8 ± 18.6
	82.7 ± 21.6

	Plant protein, g
	17.9 ± 13.3
	24.1 ± 12.5

	Animal-to-plant protein ratio
	2.78 ± 2.1
	3.42 ± 2.0

	Protein intake, g/kg of BW
	0.84 ± 0.24
	1.55 ± 0.33*

	Protein intake, % of caloric intake
	15.2 ± 3.4
	17.3 ± 3.7*

	Physical activity, MET-minutes per day
	517.1 ± 385.8
	555.5 ± 395.6

	Physical function
	
	

	ADL problems, %
	65 (12.3)
	40 (7.5)

	IADL problems, %
	79 (14.8)
	80 (15)

	Mobility problems, %
	285 (53.5)
	246 (46.2)

	Prefrailty, %
	479 (90.1)
	479 (90.1)

	Frailty, %
	148 (27.8)
	148 (27.8)

	Prior falls, %
	135 (25.3)
	154 (28.9)

	WS, m/s
	0.89 ± 0.23
	0.92 ± 0.26

	ADL= Basic activities of daily living; BW= Body weight; IADL= Instrumental Activities of Daily Living; MED= Mediterranean; WS= Walking speed.
*P<0.05 vs ≤1.2 g/kg/BW, as assessed using an independent t-test.


 

	Supplementary Table 4. Characteristics of the study participants according to protein intake (n = 532)

	Variable
	≤15.6%
	>15.6%

	Age, y
	73.44 ± 5.61
	72.89 ± 5.20

	Female, %
	46.5
	53.5

	Weight, kg
	74.4 ± 23.5
	74.2 ± 25.6

	Hospitalized during COVID-19, %
	0
	0

	Current smoking, %
	7.2
	7.7

	Mobility aids, %
	11.7
	12

	Caloric intake, kcal/day
	2274.75 ± 739.12
	1934.52 ± 615.22*

	Fat intake, g/day
	89.3 ± 31.8
	74.5 ± 25.5*

	Carbohydrate intake, g/day
	263.2 ± 83.9
	209.6 ± 64.6*

	MED diet, mean scores
	9.27 ± 1.86
	9.46 ± 2.01

	WHO-QDI, mean scores
	6.19 ± 1.77
	5.62 ± 1.73*

	Protein intake, g
	72.9 ± 25.5
	88.5 ± 30.0*

	Animal protein, g
	51.3 ± 21.0
	69.1 ± 24.8

	Plant protein, g
	21.6 ± 15.7
	19.4 ± 13.2

	Animal-to-plant protein ratio
	2.3 ± 1.7
	3.56 ± 1.8

	Protein intake, g/kg of BW
	0.97 ± 0.38
	1.17 ± 0.45*

	Protein intake, % of caloric intake
	13.2 ± 1.6
	18.6 ± 2.7*

	Physical activity, MET-minutes per day
	536.7 ± 379.2
	536.6 ± 367.8

	Physical function
	
	

	ADL problems, %
	62 (11.7)
	59 (11.1)

	IADL problems, %
	73 (13.7)
	71 (13.4)

	Mobility problems, %
	272 (51.1)
	280 (52.6)

	Prefrailty, %
	479 (90.1)
	479 (90.1)

	Frailty, %
	148 (27.8)
	148 (27.8)

	Prior falls, %
	129 (24.3)
	127 (23.9)

	WS, m/s
	0.91 ± 0.24
	0.90 ± 0.25

	ADL= Basic activities of daily living; BW= Body weight; IADL= Instrumental Activities of Daily Living; MED= Mediterranean; WS= Walking speed.
*P<0.05 vs ≤15.6%, as assessed using an independent t-test.





	Supplementary Table 5. Characteristics of the study participants according to protein intake (n = 532)

	Variable
	≤18.0%
	>18.0%

	Age, y
	73.31 ± 5.53
	72.70 ± 5.00

	Female, %
	46.5
	64.3

	Hospitalized during COVID-19, %
	0
	0

	Current smoking, %
	7.2
	8.4

	Mobility aids, %
	11.7
	12.5

	Caloric intake, kcal/day
	2208.26 ± 696.15
	1792.69 ± 619.48*

	Fat intake, g/day
	86.5 ± 29.8
	67.3 ± 24.1*

	Carbohydrate intake, g/day
	251.6 ± 77.8
	187.8 ± 62.1*

	MED diet, mean scores
	9.34 ± 1.95
	9.43 ± 1.88

	WHO-QDI, mean scores
	5.94 ± 1.74
	5.76 ± 1.87

	Protein intake, g
	77.3 ± 26.1
	91.0 ± 33.8*

	Animal protein, g
	56.2 ± 21.7
	72.1 ± 27.6

	Plant protein, g
	21.1 ± 14.9
	18.9 ± 12.7

	Animal-to-plant protein ratio
	2.66 ± 1.6
	3.82 ± 1.8

	Protein intake, g/kg of BW
	1.02 ± 0.38
	1.22 ± 0.51*

	Protein intake, % of caloric intake
	14.4 ± 2.1
	20.6 ± 2.6*

	Physical activity, MET-minutes per day
	537.6 ± 375.0
	533.7 ± 368.2

	Physical function
	
	

	ADL problems, %
	56 (10.6)
	65 (12.2)

	IADL problems, %
	73 (13.7)
	72 (13.6)

	Mobility problems, %
	272 (51.1)
	280 (52.7)

	Prefrailty, %
	479 (90.1)
	479 (90.1)

	Frailty, %
	148 (27.8)
	148 (27.8)

	Prior falls, %
	129 (24.3)
	139 (26.1)

	WS, m/s
	0.91 ± 0.23
	0.88 ± 0.27*

	ADL= Basic activities of daily living; BW= Body weight; IADL= Instrumental Activities of Daily Living; MED= Mediterranean; WS= Walking speed.
*P<0.05 vs ≤18.0%, as assessed using an independent t-test.





	Supplementary Table 6. Adjusted cross-sectional binary regressions between protein-related parameters and physical function

	 
	ADL problems
	IADL problems
	Mobility problems
	Prefrailty
	Prior falls
	WS

	 
	OR
	95% CI
	P-value
	OR
	95% CI
	P-value
	OR
	95% CI
	P-value
	OR
	95% CI
	P-value
	OR
	95% CI
	P-value
	β
	95% CI
	P-value

	MED diet

	Protein intake, g/kg/day
	0.975
	0.701, 1.356
	0.879
	0.907
	0.692, 1.189
	0.480
	0.892
	0.720, 1.105
	0.294
	0.619
	0.294, 1.304
	0.207
	0.889
	0.712, 1.109
	0.298
	0.002
	-0.084, 0.089
	0.957

	Protein intake ≥0.8  g/kg/day
	0.956
	0.722, 1.268
	0.756
	0.897
	0.698, 1.152
	0.393
	0.937
	0.771, 1.139
	0.512
	0.673
	0.358, 1.264
	0.219
	0.963
	0.776, 1.194
	0.729
	-0.021
	-0.109, 0.068
	0.644

	Protein intake ≥1.0  g/kg/day
	0.962
	0.722, 1.282
	0.793
	0.849
	0.660, 1.092
	0.202
	0.932
	0.769, 1.130
	0.475
	0.739
	0.401, 1.363
	0.333
	0.935
	0.759, 1.151
	0.526
	-0.037
	-0.123, 0.050
	0.409

	Protein intake ≥1.2  g/kg/day
	0.962
	0.722, 1.282
	0.793
	0.849
	0.660, 1.092
	0.202
	0.943
	0.777, 1.144
	0.551
	0.739
	0.401, 1.363
	0.333
	0.935
	0.759, 1.151
	0.526
	-0.037
	-0.123, 0.050
	0.409

	Protein intake, % of caloric intake
	1.027
	0.773, 1.365
	0.854
	1.015
	0.795, 1.294
	0.907
	0.851
	0.650, 1.116
	0.244
	0.793
	0.369, 1.704
	0.553
	1.135
	0.928, 1.387
	0.217
	0.036
	-0.053, 0.124
	0.429

	Protein intake, ≥15.6%
	0.892
	0.675, 1.180
	0.423
	1.139
	0.890, 1.458
	0.301
	1.078
	0.895, 1.297
	0.429
	1.363
	0.737, 2.522
	0.324
	1.097
	0.896, 1.345
	0.370
	0.059
	-0.028, 0.145
	0.184

	Protein intake, ≥18.0%
	1.017
	0.774, 1.336
	0.905
	1.132
	0.883, 1.451
	0.328
	1.144
	0.945, 1.385
	0.167
	2.690
	0.298, 24.271
	0.378
	1.112
	0.910, 1.358
	0.300
	0.070
	-0.022, 0.163
	0.135

	Animal protein, g
	0.981
	0.722, 1.333
	0.903
	1.265
	0.954, 1.677
	0.103
	1.093
	0.901, 1.326
	0.369
	0.607
	0.312, 1.182
	0.142
	1.192
	0.957, 1.485
	0.118
	-0.012
	-0.102, 0.078
	0.796

	Plant protein, g
	1.062
	0.780, 1.147
	0.701
	0.853
	0.642, 1.134
	0.275
	0.911
	0.746, 1.113
	0.363
	1.720
	0.850, 3.482
	0.132
	0.856
	0.683, 1.074
	0.180
	0.016
	-0.007, 0.108
	0.741

	Animal-to-Plant ratio
	1.026
	0.802, 1.313
	0.838
	0.988
	0.757, 1.291
	0.932
	1.048
	0.856, 1.284
	0.650
	0.451
	0.071, 2.867
	0.399
	1.176
	0.953, 1.452
	0.132
	-0.013
	-0.102, 0.076
	0.779

	WHO-QDI diet

	Protein intake, g/kg/day
	0.926
	0.657, 1.306
	0.662
	0.894
	0.674, 1.184
	0.433
	0.905
	0.743, 1.103
	0.323
	0.501
	0.220, 1.137
	0.098
	0.909
	0.734, 1.127
	0.387
	-0.005
	-0.104, 0.094
	0.916

	Protein intake ≥0.8  g/kg/day
	1.157
	0.861, 1.554
	0.335
	0.830
	0.650, 1.060
	0.136
	0.907
	0.754, 1.091
	0.301
	0.930
	0.391, 2.210
	0.869
	1.066
	0.822, 1.231
	0.953
	0.039
	-0.044, 0.123
	0.356

	Protein intake ≥1.0  g/kg/day
	1.427
	1.049, 1.943
	0.024
	0.980
	0.757, 1.268
	0.878
	0.920
	0.760, 1.115
	0.396
	0.624
	0.302, 1.289
	0.203
	1.014
	0.823, 1.250
	0.892
	0.041
	-0.046, 0.127
	0.357

	Protein intake ≥1.2  g/kg/day
	1.191
	0.856, 1.656
	0.299
	1.040
	0.801, 1.349
	0.769
	0.864
	0.708, 1.053
	0.147
	0.653
	0.307, 1.392
	0.270
	0.917
	0.742, 1.132
	0.420
	0.049
	-0.038, 0.137
	0.265

	Protein intake, % of caloric intake
	0.854
	0.670, 1.087
	0.200
	0.873
	0.704, 1.082
	0.213
	0.887
	0.718, 1.094
	0.263
	0.822
	0.392, 1.723
	0.604
	1.118
	0.946, 1.321
	0.192
	-0.056
	-0.140, 0.028
	0.190

	Protein intake, ≥15.6%
	0.895
	0.671, 1.194
	0.451
	1.023
	0.795, 1.397
	0.857
	0.985
	0.817, 1.186
	0.872
	0.926
	0.491, 1.747
	0.813
	1.116
	0.911, 1.367
	0.289
	0.044
	-0.042, 0.131
	0.315

	Protein intake, ≥18.0%
	0.926
	0.703, 1.219
	0.581
	0.915
	0.716, 1.169
	0.477
	1.026
	0.855, 1.230
	0.784
	—
	—
	—
	1.187
	0.980, 1.437
	0.080
	0.014
	-0.070, 0.098
	0.751

	Animal protein, g
	0.874
	0.657, 1.164
	0.358
	1.145
	0.873, 1.500
	0.328
	0.995
	0.883, 1.189
	0.957
	0.640
	0.330, 1.241
	0.187
	1.088
	0.881, 1.343
	0.433
	-0.032
	-0.128, 0.063
	0.505

	Plant protein, g
	1.186
	0.889, 1.584
	0.246
	0.938
	0.715, 1.231
	0.644
	1.002
	0.834, 1.203
	0.986
	1.615
	0.808, 3.229
	0.175
	0.937
	0.755, 1.164
	0.559
	0.035
	-0.063, 0.134
	0.480

	Animal-to-Plant ratio
	0.906
	0.691, 1.188
	0.477
	0.895
	0.681, 1.175
	0.423
	0.948
	0.794, 1.132
	0.556
	0.503
	0.087, 2.921
	0.444
	1.077
	0.886, 1.310
	0.456
	-0.052
	-0.146, 0.043
	0.283

	Legend: ADL= Basic activities of daily living; CI= Confidence interval; IADL= Instrumental Activities of Daily Living; OR= Odds ratio; WS= Walking speed.

	Bold denotates significance
 
  
 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 




	Supplementary Table 7. Association between incidence of health problems and protein-related parameters 

	 
	ADL problems
	Mobility problems

	 
	OR
	95% CI
	P-value
	OR
	95% CI
	P-value

	Protein intake, g/kg/day
	0.021
	0.001, 8.912
	0.210
	0.088
	0.006, 1.297
	0.077

	Protein intake ≥0.8 g/kg/day
	0.607
	0.015, 24.171
	0.791
	0.389
	0.067, 2.260
	0.293

	Protein intake ≥1.0 g/kg/day
	0.693
	0.022, 21.781
	0.835
	0.588
	0.107, 3.229
	0.541

	Protein intake ≥1.2 g/kg/day
	1.780
	0.116, 27.356
	0.679
	0.998
	0.207, 4.814
	0.998

	Protein intake, % of caloric intake
	1.181
	0.783, 1.781
	0.428
	1.141
	0.767, 1.697
	0.516

	Protein intake, ≥15.6%
	205.100
	94120.300
	0.089
	1.937
	0.438, 8.572
	0.384

	Protein intake, ≥18.0%
	2.517
	0.145, 43.780
	0.527
	1.194
	0.237, 6.023
	0.830

	Animal protein, g
	1.018
	0.953, 1.087
	0.592
	2.053
	0.001, 5.136
	0.998

	Plant protein, g
	0.982
	0.920, 1.049
	0.592
	0.487
	0.001, 0.129
	0.998

	Animal-to-Plant ratio
	1.044
	0.794, 1.270
	0.975
	0.937
	0.822, 1.067
	0.326

	ADL= Basic activities of daily living; IADL= Instrumental Activities of Daily Living; WS= Walking speed.

	Bold denotates significance
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Supplementary Figure 1. Flow diagram of the present study



Supplementary Table 8

Supplementary Material 8. Protein content of common foods according to the British Nutrition Foundation
	Protein source
	Food group
	Food item
	Protein (g/100 g)

	Animal protein
	Meat
	Chicken breast (grilled, without skin)
	32.0

	
	
	Pork chop (lean, grilled)
	31.6

	
	
	Beef steak (lean, grilled)
	31.0

	
	
	Lamb chop (lean, grilled)
	29.2

	
	Fish
	Tuna (canned in brine)
	24.9

	
	
	Salmon (grilled)
	24.6

	
	
	Cod (baked)
	23.9

	
	
	Mackerel (grilled)
	20.3

	
	Seafood
	Crab (canned in brine)
	18.1

	
	
	Mussels (cooked)
	17.7

	
	
	Prawns (cooked)
	15.4

	
	Eggs
	Chicken egg (whole, boiled)
	14.1

	
	Dairy
	Whole milk
	3.4

	
	
	Semi-skimmed milk
	3.5

	
	
	Skimmed milk
	3.5

	
	
	Cheddar cheese
	25.4

	
	
	Reduced-fat cheddar
	27.9

	
	
	Cottage cheese
	9.4

	
	
	Plain Greek-style yogurt
	5.7

	
	
	Plain low-fat yogurt
	4.8

	Plant protein
	Pulses
	Red lentils (boiled)
	7.6

	
	
	Chickpeas (canned)
	7.2

	
	Beans
	Tofu (steamed)
	8.1

	
	
	Kidney beans (canned)
	6.9

	
	
	Baked beans
	5.0

	
	Grains
	Wheat flour (brown)
	12.2

	
	
	Rice (easy cook, boiled)
	10.9

	
	
	Bread (brown)
	7.9

	
	
	Bread (white)
	7.9

	
	
	Pasta (dried, cooked)
	4.8

	
	
	Porridge oats
	3.0

	
	Nuts
	Almonds
	21.1

	
	
	Walnuts
	14.7

	
	
	Hazelnuts
	14.1
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	[bookmark: _Hlk214901028]Supplementary Material 9. Medi-Lite score (0–18)

	Food Group
	Category
	Scoring Rules (0–2 points)

	Fruits
	Beneficial
	0 = low intake 1 = moderate 2 = high

	Vegetables
	Beneficial
	0 = low intake 1 = moderate 2 = high

	Legumes
	Beneficial
	0 = low intake 1 = moderate 2 = high

	Cereals (preferably whole grains)
	Beneficial
	0 = low intake 1 = moderate 2 = high

	Fish
	Beneficial
	0 = low intake 1 = moderate 2 = high

	Olive oil
	Beneficial
	0 = low use 1 = frequent use 2 = primary source of fat

	Alcohol
	Beneficial (only at moderate levels)
	0 = outside moderate range 1 = near-moderate intake 2 = within moderate range

	Meat (red & processed)
	Detrimental
	0 = high intake 1 = moderate 2 = low (reverse-scored)

	Dairy (high-fat)
	Detrimental
	0 = high intake 1 = moderate 2 = low (reverse-scored)


Medi-Lite score (0–18)

