EVIDENCE SUMMARY

Vitamin D3 & Cellular Aging

What the Harvard / VITAL telomere findings really show — telomeres, biological aging,
and clinical implications.

6 Bottom line: the study is real and promising — a modest effect on one cellular-aging marker, not proven age reversal.



QUICK ANSWER

The claim versus the evidence

@ MEDIA CLAIM 9 SCIENTIFIC READING

Vitamin D3 (2,000 IU/day) was linked to
less telomere shortening in white blood

A common daily vitamin slows aging over

4 'II
years cells over 4 years.

BEST WORDING

“May slow one biological-aging pathway in immune cells.”




VITAL SUB-STUDY

What was studied

Design Participants

Randomized, placebo-controlled clinical-trial Older adults from the VITAL trial; telomeres
sub-study. measured in a subcohort.

Intervention Timeframe

Vitamin D3 2,000 IU/day, omega-3s, both, or Leukocyte telomere length assessed across 4
placebo. years.

Telomeres are protective caps at chromosome ends. They shorten with age and stress — so slower shortening
reads as a favourable cellular-aging signal.



RESULT

The main finding

~140 bp

of leukocyte telomere length preserved
by vitamin D3 vs placebo over 4 years.

Omega-3 showed no significant telomere-length
effect.

Telomere base pairs lost over 4 years - lower is better
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MEANING

How to interpret it

@ Stronger human signal Came from a randomized-trial framework, not observation alone.

The outcome is telomere length — informative, but not a clinical

Still a biomarker
outcome.

Practical reading: vitamin D3 may belong in a healthy-aging stack when status is low — not as a standalone

Q Modest but plausible Less telomere erosion may reflect lower cellular stress or inflammation.

longevity treatment.




WHY NOT OVERCLAIM

Limitations
A Measured in white blood cells — not every tissue. A Telomere measurement methods carry variability.
ﬁ Does not prove visible anti-aging or longer ﬁ Benefit likely depends on baseline D level, age,
lifespan. health, sun, inflammation.

Too much vitamin D can be harmful — especially if calcium rises. Avoid mega-dosing without blood
monitoring.



FOR A SENSIBLE HEALTH PLAN

Practical use

1 O

Test

25-OH vitamin D, calcium,
kidney function.

2 O

Dose

1,000-2,000 IU/day D3;
the study used 2,000
IU/day.

3

Recheck

Repeat D & calcium after
8—12 weeks when starting
or changing.

4+ @

Combine

Mediterranean diet,
resistance exercise, sleep,
safe sun.

Best use: correct insufficiency, maintain safe levels, and track results — rather than chasing headlines.



PROVEN & BEST-SUPPORTED

Interventions with human telomere evidence

Vitamin D3 (2,000 IU/day) Less leukocyte telomere shortening over 4 years RCT SUB-STUDY

Selenium + CoQ10 Slowed telomere attrition over 42 months; lower CV mortality

©O0 000

Comprehensive lifestyle Diet + exercise + stress: telomere length rose over 5 years PILOT TRIAL
Mediterranean diet Higher adherence linked to longer telomeres LARGE COHORT
Physical activity Active people show longer telomeres; trial certainty lower

Ordered by strength of human evidence — randomized trials first, then cohorts, then observational links.



STRONGEST SIGNALS

What the human trials actually showed

Vitamin D3

~140 bp of leukocyte telomere length
preserved vs placebo over 4 years
(2,000 IU/day). Omega-3 showed no
effect.

VITAL RCT sub-study

Zhu et al., Am J Clin Nutr, 2025

Selenium + CoQ10

200 ug selenium + 200 mg CoQ10
daily produced significantly less
telomere shortening over 42 months,

tied to lower cardiovascular mortality.

Randomized, placebo-controlled

Opstad et al., Nutrients, 2022

Comprehensive lifestyle

Plant-based diet, activity, stress
management & support: relative
telomere length rose ~10% vs a ~3%
fall in controls over 5 years.

Small pilot trial (n=35)

Ornish et al., Lancet Oncol, 2013



THE LIFESTYLE BASE

Diet & movement: strong, but mostly observational

Mediterranean diet Physical activity

 Large cohort (4,676 women): greater adherence linked to  Active adults and athletes consistently show longer
longer telomeres. telomeres.

* Rich in vegetables, fruit, nuts, olive oil, fish — * Meta-analysis: physically active people have longer
anti-inflammatory, antioxidant. telomeres (moderate effect).

* RCT results are mixed — association is consistent, » Certainty graded low — likely overestimated; interventional
causation not settled. trials still limited.

Crous-Bou et al., BMJ, 2014 Valente et al., J Am Geriatr Soc, 2021

Bottom line: diet and exercise are the foundation of telomere health — supplements act on top of that base, not instead of it.



TAKE-HOME

Evidence summary

Q Vitamin D3 2,000 IU/day reduced telomere shortening over 4 years in the VITAL sub-study.
‘ Careful This supports possibly slower cellular aging — not proven whole-body age reversal.
Check blood level, supplement at a sensible dose, and monitor calcium & kidney function.

Key sources: Zhu et al., Am. J. Clinical Nutrition / PubMed 2025 - NIH/NHLBI research news 2025 - Harvard Gazette 2025



‘ References & evidence grading

How to read the tiers: randomized trials (RCT) carry the most weight, then large cohorts, then observational associations. Telomere length is
a biomarker — a promising signal, not a proven lifespan outcome.
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Selenium + CoQ10

Comprehensive lifestyle

Mediterranean diet

Physical activity
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