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Extended Data Fig. 4 | See next page for caption.
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Extended Data Fig. 4 | Stratified treatment effects of vitamin D, omega-3 
and SHEP (simple home exercise program) individually and in combination 
on change of DNAm measures from baseline to year 3. Panels A and B show 
regression coefficients, and their 95% CI derived from analysis of covariance 
adjusted for chronological age (continuous + spline at 85 years), sex, falls before 

study, body mass index, study site, respective baseline biological age measure. 
All analyses were done in n = 777 participants sampled at baseline and at 3-year 
follow-up, without technical replicates. The treatment effects in Panel A are 
stratified by BMI (≤25 kg/m2 vs >25 kg/m2) and in Panel B by baseline serum 
Vitamin D concentrations (<20 ng/mL vs ≥20 ng/mL).
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Extended Data Fig. 5 | Stratified treatment effects of vitamin D, omega-3 
and SHEP (simple home exercise program) individually and in combination 
on change of DNAm measures from baseline to year 3. The forest plot shows 
regression coefficients stratified by serum omega-3 concentration (≤100 ng/mL 
and >100 ng/mL), and their 95% CI derived from analysis of covariance adjusted 

for chronological age (continuous + spline at 85 years), sex, falls before study, 
body mass index, study site, respective baseline biological age measure. All 
analyses were done in n = 777 participants sampled at baseline and at 3-year 
follow-up, without technical replicates.
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Extended Data Table 1 | Comparison of baseline characteristics of the Swiss subgroup with and without DNAm measures 
and other participants of DO-HEALTH
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Extended Data Table 2 | Mean values of the DNAm measures of aging for omega-3 alone, vitamin D alone, SHEP (simple 
home exercise program) alone, the combination of all three treatments and placebo at baseline and 36-month follow-up
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Extended Data Table 3 | Treatment effects of vitamin D, omega-3 and SHEP (simple home exercise program) individually 
and in combination on the change of DNAm measures from baseline to year 3

Treatment effects are expressed as standardized estimates of the change in DNAm measure from baseline to year three at the respective 95%CI. All analyses show main effects under 
the assumption of additive effects between treatments in the 2x2x2 factorial trial design, that is comparing all individuals treated with vitamin D across the 8 treatment arms of the trial 
compared with those who did not receive vitamin D (same for omega-3 and SHEP compared to control SHEP). Only for GrimAge2 each treatment arm is compared to placebo, because of 
treatment interactions. There is consistency for omega-3 slowing biological aging as measured by PhenoAge, GrimAge2 and Pace of Aging. PhenoAge additionally shows the additive benefit 
between treatments. There was no significant treatment effect on the change in DNAmFitAge61 over three years. Additionally, the combination of Vitamin D and omega-3 (0.21(0.01;0.41)), the 
combination of SHEP and omega-3 (0.30 (0.1;0.5)), as well as the combination of all three treatments (0.33 (0.09;0.58)) significantly increases PC-DNAmTL over three years. DNAmTL it is not a 
good proxy for telomere length (weak correlation of around 0.35). However, DNAmTL has a stronger relationship to age, smoking, obesity, mortality risk) than actual leukocyte telomere length 
based on Southern blotting or PRC measures62. The table shows regression coefficients, and their 95% CI derived from analysis of covariance adjusted for chronological age (continuous + 
spline at 85 years), sex, falls before study, body mass index, study site, respective baseline biological age measure. All analyses were done in n = 777 participants sampled at baseline and at 
3-year follow-up, without technical replicates To derive the effect of each treatment in month the respective estimate needs to be multiplied by the standard deviation and by 12. To translate 
effect units to months: (Standardized estimate* SD + mean)*12; that is (−0.16*0.49-0.16)*12* = 2.9 months; (−0.32*0.49-0.16)*12 = −3.8 months. See Fig. 2 – visual display of the same findings.
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Extended Data Table 4 | Treatment effects of vitamin D, omega-3 and SHEP (simple home exercise program) individually 
and in combination on change of DNAm-based surrogate biomarkers of plasma proteins based on GrimAge

The seven DNA methylation based estimators of plasma proteins estimate plasminogen activation inhibitor 1 (DNAm PAI-1), beta‐2 microglobulin (DNAm B2M), adrenomedullin (DNAm ADM), 
leptin (DNAm Leptin), tissue inhibitor metalloproteinase 1 (DNAm TIMP‐1), growth differentiation factor 15 (DNAm GDF‐15), cystatin C (DNAm Cystatin C). For the seven DNAm-based proteins, 
omega-3 stands out as an individual treatment with a decline in three of seven DNAm-based surrogate biomarkers of plasma proteins (PAI-1, Leptin, TIMP-1). However, the data also shows 
consistency of an additive benefit combining two or all three treatments for several plasma proteins (PAI-1, B2M, TIMP-1, GDF-15) See Fig. 3 – visual display of the same findings. The table 
shows regression coefficients, and their 95% CI derived from analysis of covariance adjusted for chronological age (continuous + spline at 85 years), sex, falls before study, body mass index, 
study site, respective baseline DNAm surrogate marker. All analyses were done in n = 777 participants sampled at baseline and at 3-year follow-up, without technical replicates.
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Extended Data Table 5 | DNAm clocks and pace-of-aging measures included in the DO-HEALTH analysis
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