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Supplementary Methods

Adjusting for Dietary Misreporting and Energy Intake in Nutrition Epidemiology: Exploratory Analysis
In nutrition epidemiology, two important factors should be considered when assessing associations between nutrient intakes and health outcomes: (i) dietary misreporting (the plausibility of self-reported dietary data) [1]; and (ii) adjustment for energy intake (EI) [2]. Dietary misreporting is common and can lead to inaccurate dietary intake data which may impact study results [3]. There is currently no consensus on the best method to address dietary misreporting, and several are available (Reviewed in Banna et al. [1]). This includes excluding participants with an ‘implausible’ EI, or assessing the plausibility of reported EI by comparing it to total energy expenditure (TEE) or estimated energy requirements (EER). EER reflects the daily EI predicted to maintain energy balance in healthy adults. The ratio of EI to EER (EI:EER) can be used as a covariate to statistically adjust for dietary misreporting, without the need to exclude participants based on cut-points for EI or EI:EER [1]. Therefore, in the current study, multivariable regression models for dietary vitamin C were adjusted for EI:EER.
In nutrition epidemiology, it is also generally recommended to adjust analyses for total energy intake (EI) [2]. This is important as relationships between dietary components and health or disease may be confounded by EI. Therefore, EI was considered as a potential confounding factor in regression models, but there was collinearity between EI and EI:EER (Spearman’s rho, rs = 0.87 in men and 0.91 in women), such that both variables could not be included in the same model. 
Including either EI:EER or EI in fully adjusted models was explored, with comparable results found between models. For example, in women, the least square means for height-adjusted handgrip strength across quintiles of dietary vitamin C from fully-adjusted models containing EI:EER were 8.87, 8.91, 8.89, 8.84, and 8.99 kg/m2 respectively. For fully-adjusted models containing EI rather than EI:EER, these values were similar at 8.85, 8.91, 8.89, 8.85 and 9.01 kg/m2 respectively.
Adjusting for EI in the case of micronutrients has been less well explored than for macronutrients that contribute to EI. The relationship between dietary intakes of micronutrients and nutritional status (assessed using status biomarkers) may become stronger, weaker, or not substantially change following adjustment for EI. This appears to be related to how strongly intake of a given micronutrient correlates with EI, and may differ depending on the dietary assessment method and the method of energy adjustment [4,5]. Estimated EI from food frequency questionnaires (FFQs) only weakly correlates with TEE measured using doubly-labelled water [6] and heart rate monitors [7]. Jakes et al. found that body weight and physical activity were more strongly related to TEE than FFQ-estimated EI in the EPIC-Norfolk cohort, and suggested that adjustment for weight and physical activity may be more suitable than adjusting for FFQ-estimated EI [7]. However, this was questioned by Rhee et al. [4] who investigated correlations between a range of macro and micronutrient intakes (measured using an FFQ) and their respective status biomarkers following adjustment for EI, or for body weight and physical activity. They found that, following adjustment for EI, correlations were strengthened for nutrients that were more strongly correlated with EI, and advised adjusting for EI unless this is not shown to improve the relationship between intake of a nutrient and its status biomarker [4].
	We therefore explored correlations, using Spearman’s rho correlation coefficients, between (i) dietary vitamin C (absolute daily intake) and energy intake, (ii) dietary vitamin C (absolute daily intake) and dietary vitamin C adjusted in three ways; adjusted for EI using the density and residual methods, and adjusted for weight and physical activity using the residual method, and; (iii) between the four dietary vitamin C variables detailed in (ii) and plasma vitamin C. To adjust for energy using the density method, dietary vitamin C intake was divided by EI. To adjust for energy using the residual method, dietary vitamin C was regressed on EI, with the model residuals reflecting energy-adjusted dietary vitamin C. To adjust for weight and physical activity, dietary vitamin C was regressed on body weight and physical activity, with the model residuals reflecting weight- and physical activity-adjusted dietary vitamin C. 
Adjusting dietary intakes of vitamin C for EI, or for weight and physical activity, did not substantially alter the relationship between dietary and plasma vitamin C (please see Supplementary Results below). Given that these adjustments did not substantially alter the relationship between dietary intakes and plasma concentrations of vitamin C, and that regression models showed similar results whether EI or EI:EER were included as covariates, we included EI:EER, but not EI, as a confounding factor.

Choice of Other Covariates in Statistical Models
Multivariable regression models were adjusted for BMI and smoking status as these factors influence vitamin C status and are also associated with sarcopenia [8-11]. Models were adjusted for physical activity as this is incredibly important for skeletal muscle health [12]. We did not include race as a covariate as the vast majority (99.7%) of participants were of White ethnicity. History of disease was included as a range of disease states have been associated with sarcopenia [13-16], and may also affect vitamin C status [11]. Medication use was included as certain medications may adversely affect skeletal muscle health [17]. Models were adjusted for hsCRP as inflammation is implicated in the development of sarcopenia [18] and may also influence vitamin C status [11]. This was categorised as ‘<1mg/L’, ‘1 to 3mg/L’, and ‘>3mg/L’ based on clinical cut-points [19]. Models for gait speed and 5-chair-stand time were adjusted for height as height can influence performance on these tests [20,21]. Models for dietary vitamin C were adjusted for dietary protein (as a percentage of energy intake), as inadequate protein intake has been associated with sarcopenia [22].

Supplementary Results

Correlations between Plasma and Dietary Vitamin C and Energy Intake
Weak correlations were found between dietary vitamin C and EI in both men (rs = 0.32, p < 0.0001) and women (rs = 0.37, p <0.0001) (Supplementary Fig. 1A). Strong correlations were found between absolute intake of dietary vitamin C and dietary vitamin C adjusted for EI using the density method (rs = 0.75-0.77, p <0.0001). Very strong corelations were found between absolute intake of dietary vitamin C and dietary vitamin C adjusted for EI using the residual method (rs = 0.91-0.92, p <0.0001). Almost perfect correlation was found between absolute dietary vitamin C and dietary vitamin C adjusted for weight and physical activity (rs>0.99, p <0.0001) (Supplementary Fig. 1A). Dietary intakes of vitamin C weakly corelated with plasma vitamin C in men (rs = 0.22-0.24, p <0.0001), and in women (rs = 0.17-0.19, p <0.0001), for absolute intakes, and following adjustment for EI or for weight and physical activity (Supplementary Fig. 1B).

[image: ]

Supplementary Fig. 1 Correlations between dietary vitamin C (VC) variables, energy intake and plasma vitamin C in women and men. A: Correlations between absolute estimated intake of dietary vitamin C and (i) energy intake, (ii) dietary vitamin C adjusted for energy intake using the density method, (iii) dietary vitamin C adjusted for energy intake using the residual method, and (iv) dietary vitamin C adjusted for weight and physical activity (PA) using the residual method. B: Correlations between plasma vitamin C and (i) absolute estimated intake of dietary vitamin C, (ii) dietary vitamin C adjusted for energy intake using the density method, (iii) dietary vitamin C adjusted for energy intake using the residual method, and (iv) dietary vitamin C adjusted for weight and PA using the residual method. * p <0.0001.


	

Supplementary Table 1 Cross-sectional associations between plasma vitamin C and strength and function measures.1
	
	Plasma Vitamin C
	
	HGSht (kg/m2)
	
	Gait Speed (m/s)
	
	5-Chair Stand Time (s)

	
	(mol/L)
	
	Unadjusted 2
	Adjusted 2,5
	
	Unadjusted 3
	Adjusted 3,5
	
	Unadjusted 4
	Adjusted 4,5

	
	
	
	
	
	
	
	
	
	
	
	

	
	Mean (SD)
	Median
	
	Mean (SE)
	Mean (SE)
	
	Mean (SE)
	Mean (SE)
	
	Mean (SE)
	Mean (SE)

	Women
	
	
	
	
	
	
	
	
	
	
	

	<25 mol/L (n = 81)
	17.3 (5.3)
	17.3
	
	8.19 (0.22)***
	8.45 (0.20)**
	
	0.98 (0.03)***
	1.04 (0.03)***
	
	13.95 (0.54)**
	13.30 (0.48)*

	25 to <50 mol/L (n = 439)
	40.5 (6.8)
	41.6
	
	8.71 (0.09)**
	8.86 (0.09)
	
	1.07 (0.01)***
	1.11 (0.01)**
	
	13.19 (0.22)***
	12.86 (0.19)**

	≥50 mol/L (n = 2,266)
	75.3 (17.7)
	72.2
	
	9.03 (0.04)
	8.99 (0.04)
	
	1.16 (0.01)
	1.15 (0.005)
	
	12.19 (0.09)
	12.27 (0.08)

	≥50 vs <25 mol/L difference
	-
	-
	
	0.84
	0.54
	
	0.18
	0.11
	
	1.76
	1.03

	% difference
	-
	-
	
	+10.3
	+6.4
	
	+18.4
	+10.6
	
	-12.6
	-7.7

	
	
	
	
	
	
	
	
	
	
	
	

	Men
	
	
	
	
	
	
	
	
	
	
	

	<25 mol/L (n = 159)
	17.6 (5.3)
	18.2
	
	12.75 (0.21)
	12.63 (0.18)
	
	1.10 (0.02)***
	1.13 (0.02)*
	
	12.63 (0.33)*
	12.64 (0.31)*

	25 to <50 mol/L (n = 668)
	40.2 (6.7)
	40.9
	
	12.46 (0.10)
	12.47 (0.09)
	
	1.16 (0.01)**
	1.18 (0.01)
	
	12.18 (0.16)
	12.01 (0.14)

	≥50 mol/L (n = 1,415)
	67.6 (14.5)
	64.3
	
	12.49 (0.07)
	12.50 (0.06)
	
	1.19 (0.01)
	1.18 (0.01)
	
	11.86 (0.10)
	11.93 (0.10)

	≥50 vs <25 mol/L difference
	-
	-
	
	0.26
	0.13
	
	0.09
	0.05
	
	0.77
	0.71

	% difference
	-
	-
	
	-2.0
	-1.0
	
	+8.2
	+4.4
	
	-6.1
	-5.6



1 Descriptive statistics are provided for plasma vitamin C for each plasma vitamin C category. Data for height-adjusted handgrip strength (HGSht), gait speed and 5-chair stand time are presented as least square mean (standard error: SE) calculated following linear regression analysis, with ≥50 mol/L plasma vitamin C set as the reference category. *, **, *** significant difference with ≥50mol/L plasma vitamin C category. * p <0.05, ** p <0.01, *** p <0.001.
2 N = 2,744 women and 2,226 men.
3 N = 2,759 women and 2,229 men.
4 N = 2,447 women and 2,013 men.
5 Adjusted models include age, body mass index, smoking status, physical activity, history of cancer, stroke, myocardial infarction, use of diabetes medications, antihypertensives, statins, steroids and high sensitivity C-reactive protein. Gait speed and chair stand models are additionally adjusted for height.




Supplementary Table 2 Cross-sectional associations between plasma vitamin C and strength and function measures in women, stratified by age (<65 years and ≥65 years).1
	
	Plasma Vitamin C
	
	HGSht (kg/m2)
	
	Gait Speed (m/s)
	
	5-Chair Stand Time (s)

	
	(mol/L)
	
	Unadjusted 2
	Adjusted 2,5
	
	Unadjusted 3
	Adjusted 3,5
	
	Unadjusted 4
	Adjusted 4,5

	
	
	
	
	
	
	
	
	
	
	
	

	
	Mean (SD)
	Median
	
	Mean (SE)
	Mean (SE)
	
	Mean (SE)
	Mean (SE)
	
	Mean (SE)
	Mean (SE)

	Women <65 years
	
	
	
	
	
	
	
	
	
	
	

	<25 mol/L (n = 26)
	17.7 (5.0)
	18.0
	
	8.65 (0.38)*
	8.84 (0.37)
	
	1.04 (0.05)***
	1.11 (0.04)**
	
	12.59 (0.75)*
	12.01 (0.70)

	25 to <50 mol/L (n = 160)
	40.1 (6.8)
	40.7
	
	9.51 (0.15)
	9.53 (0.15)
	
	1.19 (0.02)**
	1.22 (0.02)
	
	11.42 (0.27)
	11.35 (0.26)

	≥50 mol/L (n = 1,003)
	75.1 (17.4)
	72.3
	
	9.57 (0.06)
	9.57 (0.06)
	
	1.25 (0.01)
	1.25 (0.01)
	
	11.02 (0.10)
	11.04 (0.10)

	≥50 vs <25 mol/L difference
	-
	-
	
	0.92
	0.73
	
	0.21
	0.14
	
	1.57
	0.97

	% difference
	-
	-
	
	+10.6
	+8.3
	
	+20.2
	+12.6
	
	-12.5
	-8.1

	
	
	
	
	
	
	
	
	
	
	
	

	Women ≥65 years
	
	
	
	
	
	
	
	
	
	
	

	<25 mol/L (n = 55)
	17.1 (5.4)
	17.1
	
	7.98 (0.25)*
	8.08 (0.24)
	
	0.95 (0.03)***
	0.99 (0.03)**
	
	14.71 (0.71)*
	14.42 (0.67)

	25 to <50 mol/L (n = 279)
	40.7 (6.8)
	41.8
	
	8.26 (0.11)**
	8.38 (0.11)
	
	0.99 (0.02)***
	1.04 (0.01)*
	
	14.45 (0.30)***
	14.12 (0.28)**

	≥50 mol/L (n = 1,263)
	75.4 (17.9)
	72.2
	
	8.59 (0.05)
	8.55 (0.05)
	
	1.09 (0.01)
	1.08 (0.01)
	
	13.19 (0.12)
	13.26 (0.12)

	≥50 vs <25 mol/L difference
	-
	-
	
	0.61
	0.47
	
	0.14
	0.09
	
	1.52
	1.16

	% difference
	-
	-
	
	+7.6
	+5.8
	
	+14.7
	+9.1
	
	-10.3
	-8.0

	
	
	
	
	
	
	
	
	
	
	
	


1 Descriptive statistics are provided for plasma vitamin C for each plasma vitamin C category. Data for height-adjusted handgrip strength (HGSht), gait speed and 5-chair stand time are presented as least square mean (standard error: SE) calculated following linear regression analysis, with ≥50 mol/L plasma vitamin C set as the reference category. *, **, *** significant difference with ≥50mol/L plasma vitamin C category. * p <0.05, ** p <0.01, *** p <0.001.
2 N = 1,176 women <65years; 1,568 women ≥65 years.
3 N = 1,178 women <65 years; 1,581 women ≥65 years.
4 N = 1,098 women <65 years; 1,349 women ≥65 years.
5 Adjusted models include age, body mass index, smoking status, physical activity, history of cancer, stroke, myocardial infarction, use of diabetes medications, antihypertensives, statins, steroids and high sensitivity C-reactive protein. Gait speed and chair stand models are additionally adjusted for height.

Supplementary Table 3 Cross-sectional associations between plasma vitamin C and strength and function measures in men, stratified by age (<65 years and ≥65 years).1
	
	Plasma Vitamin C
	
	HGSht (kg/m2)
	
	Gait Speed (m/s)
	
	5-Chair Stand Time (s)

	
	(mol/L)
	
	Unadjusted 2
	Adjusted 2,5
	
	Unadjusted 3
	Adjusted 3,5
	
	Unadjusted 4
	Adjusted 4,5

	
	
	
	
	
	
	
	
	
	
	
	

	
	Mean (SD)
	Median
	
	Mean (SE)
	Mean (SE)
	
	Mean (SE)
	Mean (SE)
	
	Mean (SE)
	Mean (SE)

	Men <65 years
	
	
	
	
	
	
	
	
	
	
	

	<25 mol/L (n = 58)
	17.0 (5.3)
	17.1
	
	13.79 (0.32)
	13.36 (0.32)
	
	1.22 (0.03)
	1.25 (0.03)
	
	10.91 (0.44)
	11.02 (0.45)

	25 to <50 mol/L (n = 228)
	40.0 (7.2)
	41.0
	
	13.77 (0.16)
	13.64 (0.16)
	
	1.25 (0.02)
	1.26 (0.02)
	
	10.97 (0.22)
	10.92 (0.21)

	≥50 mol/L (n = 497)
	67.0 (15.5)
	62.7
	
	13.74 (0.11)
	13.85 (0.11)
	
	1.29 (0.01)
	1.28 (0.01)
	
	10.70 (0.14)
	10.71 (0.14)

	≥50 vs <25 mol/L difference
	-
	-
	
	0.05
	0.49
	
	0.07
	0.03
	
	0.21
	0.31

	% difference
	-
	-
	
	-0.4
	+3.7
	
	+5.7
	+2.4
	
	-1.9
	-2.8

	
	
	
	
	
	
	
	
	
	
	
	

	Men ≥65 years
	
	
	
	
	
	
	
	
	
	
	

	<25 mol/L (n = 101)
	18.0 (5.4)
	18.9
	
	12.14 (0.24)
	12.24 (0.22)
	
	1.03 (0.02)***
	1.06 (0.02)**
	
	13.75 (0.45)**
	13.67 (0.42)*

	25 to <50 mol/L (n = 440)
	40.3 (6.5)
	40.9
	
	11.78 (0.12)
	11.84 (0.11)
	
	1.10 (0.01)*
	1.13 (0.01)
	
	12.90 (0.20)
	12.62 (0.19)

	≥50 mol/L (n = 918)
	67.9 (13.9)
	65.3
	
	11.81 (0.08)
	11.77 (0.07)
	
	1.14 (0.01)
	1.12 (0.01)
	
	12.55 (0.13)
	12.68 (0.13)

	≥50 vs <25 mol/L difference
	-
	-
	
	0.33
	0.47
	
	0.11
	0.06
	
	1.20
	0.99

	% difference
	-
	-
	
	-2.7
	-3.8
	
	+10.7
	+5.7
	
	-8.7
	-7.2



1 Descriptive statistics are provided for plasma vitamin C for each plasma vitamin C category. Data for height-adjusted handgrip strength (HGSht), gait speed and 5-chair stand time are presented as least square mean (standard error: SE) calculated following linear regression analysis, with  ≥50 mol/L plasma vitamin C set as the reference category. *, **, *** significant difference with ≥50mol/L plasma vitamin C category. * p <0.05, ** p <0.01, *** p <0.001.
2 N = 778 men <65 years; 1,448 men ≥65 years.
3 N = 779 men <65 years; 1,450 men ≥65 years.
4 N = 753 men <65 years; 1,260 men ≥65 years.
5 Adjusted models include age, body mass index, smoking status, physical activity, history of cancer, stroke, myocardial infarction, use of diabetes medications, antihypertensives, statins, steroids and high sensitivity C-reactive protein. Gait speed and chair stand models are additionally adjusted for height.


Supplementary Table 4 Cross-sectional associations between dietary vitamin C and strength and function measures. 1
	
	Vitamin C (mg/day)
	
	
	HGSht (kg/m2)
	
	Gait Speed (m/s)
	
	5-Chair Stand Time (s)

	
	
	
	
	
	Unadjusted 2
	Adjusted 2,5
	
	Unadjusted 3
	Adjusted 3,5
	
	Unadjusted 4
	Adjusted 4,5

	
	Mean (SD)
	Median
	
	
	Mean (SE)
	Mean (SE)
	
	Mean (SE)
	Mean (SE)
	
	Mean (SE)
	Mean (SE)

	Women
	
	
	
	
	
	
	
	
	
	
	
	

	Q1 (n = 647)
	74 (17)
	77
	
	
	8.93 (0.08)
	8.87 (0.07)
	
	1.13 (0.01)
	1.12 (0.01)
	
	12.56 (0.17)
	12.84 (0.16)

	Q2 (n = 633)
	111 (8)
	111
	
	
	8.93 (0.08)
	8.91 (0.07)
	
	1.17 (0.01)*
	1.16 (0.01)**
	
	12.47 (0.16)
	12.61 (0.15)

	Q3 (n = 650)
	137 (8)
	137
	
	
	8.88 (0.08)
	8.89 (0.07)
	
	1.13 (0.01)
	1.13 (0.01)
	
	12.61 (0.16)
	12.61 (0.15)

	Q4 (n = 655)
	166 (10)
	165
	
	
	8.84 (0.08)
	8.84 (0.07)
	
	1.14 (0.01)
	1.15 (0.01)
	
	12.27 (0.16)
	12.17 (0.15)**

	Q5 (n = 651)
	239 (55)
	223
	
	
	8.91 (0.08)
	8.99 (0.07)
	
	1.14 (0.01)
	1.16 (0.01)**
	
	12.57 (0.16)
	12.27 (0.15)*

	Q5-Q1 difference 
	-
	-
	
	
	0.02
	0.12
	
	0.01
	0.04
	
	0.01
	0.57

	% difference
	-
	-
	
	
	-0.2
	+1.4
	
	+0.9
	+3.6
	
	+0.1
	-4.4

	Men
	
	
	
	
	
	
	
	
	
	
	
	

	Q1 (n = 525)
	64 (14)
	67
	
	
	12.61 (0.11)
	12.44 (0.10)
	
	1.17 (0.01)
	1.16 (0.01)
	
	12.14 (0.17)
	12.35 (0.16)

	Q2 (n = 524)
	96 (7)
	97
	
	
	12.41 (0.11)
	12.37 (0.10)
	
	1.19 (0.01)
	1.18 (0.01)
	
	12.07 (0.17)
	12.10 (0.15)

	Q3 (n = 532)
	120 (7)
	120
	
	
	12.48 (0.11)
	12.44 (0.10)
	
	1.19 (0.01)
	1.18 (0.01)
	
	12.04 (0.17)
	12.08 (0.15)

	Q4 (n = 529)
	147 (9)
	146
	
	
	12.17 (0.11)**
	12.24 (0.10)
	
	1.17 (0.01)
	1.18 (0.01)
	
	12.25 (0.17)
	12.16 (0.16)

	Q5 (n = 531)
	212 (62)
	195
	
	
	12.14 (0.11)**
	12.32 (0.10)
	
	1.17 (0.01)
	1.18 (0.01)
	
	12.14 (0.17)
	11.94 (0.16)

	Q5-Q1 difference 
	-
	-
	
	
	0.47
	0.12
	
	0.0
	0.02
	
	0.0
	0.41

	% difference
	-
	-
	
	
	-3.7
	-1.0
	
	0.0
	+1.7
	
	0.0
	-3.3



1 Descriptive statistics are provided for dietary vitamin C for each quintile of intake. Data for height-adjusted handgrip strength (HGSht), gait speed and 5-chair stand time are presented as least square mean (standard error: SE) calculated following linear regression analysis, with Q1 of dietary vitamin C set as the reference category. *, ** significant difference with Q1 of dietary vitamin C intake. * p <0.05, ** p <0.01.
2 N = 3,200 women and 2,626 men.
3 N = 3,206 women and 2,628 men.
4 N = 2,849 women and 2,372 men.
5 Adjusted models include age, body mass index, smoking status, physical activity, history of cancer, stroke, myocardial infarction, use of diabetes medications, antihypertensives, statins, steroids, high sensitivity C-reactive protein, dietary protein % of energy intake and ratio of energy intake to estimated energy requirement (EI:EER). Gait speed and chair stand models are additionally adjusted for height.

Supplementary Table 5 Cross-sectional associations between dietary vitamin C and strength and function measures in women, stratified by age (<65 years and ≥65 years). 1
	
	Vitamin C (mg/day)
	
	HGSht (kg/m2)
	
	Gait Speed (m/s)
	
	5-Chair Stand Time (s)

	
	
	
	
	Unadjusted 2
	Adjusted 2,5
	
	Unadjusted 3
	Adjusted 3,5
	
	Unadjusted 4
	Adjusted 4,5

	
	Mean (SD)
	Median
	
	Mean (SE)
	Mean (SE)
	
	Mean (SE)
	Mean (SE)
	
	Mean (SE)
	Mean (SE)

	Women <65 years
	
	
	
	
	
	
	
	
	
	

	Q1 (n = 293)
	74 (17)
	76
	
	9.61 (0.11)
	9.62 (0.11)
	
	1.24 (0.01)
	1.24 (0.01)
	
	11.56 (0.20)
	11.63 (0.20)

	Q2 (n = 279)
	111 (8)
	112
	
	9.44 (0.11)
	9.50 (0.11)
	
	1.26 (0.01)
	1.26 (0.01)
	
	11.22 (0.20)
	11.31 (0.19)

	Q3 (n = 263)
	136 (8)
	136
	
	9.44 (0.11)
	9.41 (0.11)
	
	1.24 (0.01)
	1.24 (0.01)
	
	11.32 (0.20)
	11.26 (0.19)

	Q4 (n = 260)
	165 (10)
	163
	
	9.44 (0.12)
	9.44 (0.11)
	
	1.25 (0.01)
	1.25 (0.01)
	
	10.64 (0.20)**
	10.67 (0.19)**

	Q5 (n = 239)
	235 (52)
	221
	
	9.56 (0.12)
	9.51 (0.12)
	
	1.25 (0.02)
	1.26 (0.01)
	
	10.88 (0.21)*
	10.73 (0.20)**

	Q5-Q1 difference 
	-
	-
	
	0.05
	0.11
	
	0.01
	0.02
	
	0.68
	0.90

	% difference
	-
	-
	
	-0.5
	-1.1
	
	+0.8
	+1.6
	
	-5.9
	-7.7

	Women ≥65 years
	
	
	
	
	
	
	
	
	
	

	Q1 (n = 354)
	74 (17)
	78
	
	8.38 (0.10)
	8.33 (0.10)
	
	1.04 (0.01)
	1.03 (0.01)
	
	13.48 (0.25)
	13.76 (0.25)

	Q2 (n = 354)
	111 (8)
	111
	
	8.53 (0.10)
	8.51 (0.10)
	
	1.09 (0.01)**
	1.09 (0.01)**
	
	13.49 (0.24)
	13.61 (0.23)

	Q3 (n = 387)
	137 (8)
	137
	
	8.50 (0.10)
	8.50 (0.09)
	
	1.06 (0.01)
	1.06 (0.01)
	
	13.58 (0.23)
	13.63 (0.22)

	Q4 (n = 395)
	167 (10)
	167
	
	8.45 (0.10)
	8.43 (0.09)
	
	1.07 (0.01)*
	1.08 (0.01)*
	
	13.51 (0.23)
	13.35 (0.22)

	Q5 (n = 412)
	241 (57)
	224
	
	8.53 (0.09)
	8.60 (0.09)
	
	1.08 (0.01)*
	1.09 (0.01)**
	
	13.67 (0.22)
	13.45 (0.22)

	Q5-Q1 difference 
	-
	-
	
	0.15
	0.27
	
	0.04
	0.06
	
	0.19
	0.31

	% difference
	-
	-
	
	+1.8
	+3.2
	
	+3.8
	+5.8
	
	+1.4
	-2.3

	
	
	
	
	
	
	
	
	
	
	
	


1 Descriptive statistics are provided for dietary vitamin C for each quintile of intake. Data for height-adjusted handgrip strength (HGSht), gait speed and 5-chair stand time are presented as least square mean (standard error: SE) calculated following linear regression analysis, with Q1 of dietary vitamin C set as the reference category. *, ** significant difference with Q1 of dietary vitamin C intake. * p <0.05, ** p <0.01.
2 N = 1,325 women <65 years, 1,875 women ≥65 years.
3 N = 1,322 women <65 years, 1,884 women ≥65 years.
4 N = 1,242 women <65 years, 1,607 women ≥65 years.
5 Adjusted models include age, body mass index, smoking status, physical activity, history of cancer, stroke, myocardial infarction, use of diabetes medications, antihypertensives, statins, steroids, high sensitivity C-reactive protein, dietary protein % of energy intake and ratio of energy intake to estimated energy requirement (EI:EER). Gait speed and chair stand models are additionally adjusted for height.
Supplementary Table 6 Cross-sectional associations between dietary vitamin C and strength and function measures in men, stratified by age (<65 years and ≥65 years). 1
	
	Vitamin C (mg/day)
	
	HGSht (kg/m2)
	
	Gait Speed (m/s)
	
	5-Chair Stand Time (s)

	
	
	
	
	Unadjusted 2
	Adjusted 2,5
	
	Unadjusted 3
	Adjusted 3,5
	
	Unadjusted 4
	Adjusted 4,5

	
	Mean (SD)
	Median
	
	Mean (SE)
	Mean (SE)
	
	Mean (SE)
	Mean (SE)
	
	Mean (SE)
	Mean (SE)

	Men <65 years
	
	
	
	
	
	
	
	
	
	

	Q1 (n = 199)
	62 (15)
	65
	
	13.78 (0.17)
	13.68 (0.17)
	
	1.25 (0.02)
	1.25 (0.02)
	
	10.86 (0.23)
	11.02 (0.23)

	Q2 (n = 186)
	96 (7)
	96
	
	13.61 (0.17)
	13.62 (0.17)
	
	1.28 (0.02)
	1.28 (0.02)
	
	10.85 (0.24)
	10.83 (0.23)

	Q3 (n = 183)
	119 (7)
	119
	
	13.77 (0.17)
	13.74 (0.17)
	
	1.27 (0.02)
	1.27 (0.02)
	
	10.70 (0.23)
	10.74 (0.23)

	Q4 (n = 174)
	146 (9)
	146
	
	13.45 (0.18)
	13.52 (0.18)
	
	1.28 (0.02)
	1.28 (0.02)
	
	10.92 (0.25)
	10.81 (0.24)

	Q5 (n = 145)
	211 (50)
	193
	
	13.30 (0.20)
	13.38 (0.19)
	
	1.31 (0.02)*
	1.30 (0.02)*
	
	10.88 (0.27)
	10.75 (0.27)

	Q5-Q1 difference 
	-
	-
	
	0.48
	0.30
	
	0.06
	0.05
	
	0.02
	0.27

	% difference
	-
	-
	
	-3.5
	-2.2
	
	+4.8
	+4.0
	
	+0.2
	-2.5

	Men ≥65 years
	
	
	
	
	
	
	
	
	
	

	Q1 (n = 326)
	65 (13)
	67
	
	11.88 (0.13)
	11.82 (0.13)
	
	1.12 (0.01)
	1.12 (0.01)
	
	12.99 (0.22)
	13.08 (0.22)

	Q2 (n = 338)
	97 (7)
	97
	
	11.74 (0.13)
	11.73 (0.12)
	
	1.14 (0.01)
	1.13 (0.01)
	
	12.79 (0.21)
	12.80 (0.20)

	Q3 (n = 349)
	120 (7)
	121
	
	11.80 (0.13)
	11.78 (0.12)
	
	1.14 (0.01)
	1.14 (0.01)
	
	12.82 (0.21)
	12.86 (0.20)

	Q4 (n = 355)
	148 (10)
	146
	
	11.55 (0.13)
	11.59 (0.12)
	
	1.12 (0.01)
	1.12 (0.01)
	
	12.98 (0.22)
	12.89 (0.21)

	Q5 (n = 386)
	212 (66)
	196
	
	11.71 (0.12)
	11.75 (0.12)
	
	1.11 (0.01)
	1.12 (0.01)
	
	12.66 (0.21)
	12.62 (0.20)

	Q5-Q1 difference 
	-
	-
	
	0.17
	0.07
	
	0.01
	0.0
	
	0.33
	0.46

	% difference
	-
	-
	
	-1.4
	-0.6
	
	-0.9
	0.0
	
	-2.5
	-3.5



1 Descriptive statistics are provided for dietary vitamin C for each quintile of intake. Data for height-adjusted handgrip strength (HGSht), gait speed and 5-chair stand time are presented as least square mean (standard error: SE) calculated following linear regression analysis, with Q1 of dietary vitamin C set as the reference category. * significant difference with Q1 of dietary vitamin C intake. * p <0.05.
2 N = 884 men <65 years, 1,742 men ≥65 years.
3 N = 884 men <65 years, 1,744 men ≥65 years.
4 N = 851 men <65 years, 1,521 men ≥65 years.
5 Adjusted models include age, body mass index, smoking status, physical activity, history of cancer, stroke, myocardial infarction, use of diabetes medications, antihypertensives, statins, steroids, high sensitivity C-reactive protein, dietary protein % of energy intake and ratio of energy intake to estimated energy requirement (EI:EER). Gait speed and chair stand models are additionally adjusted for height.
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