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Sustain your healthspan by aligning your diet and supplements to slow the causes of aging




Abstract
Having studied human aging since the 1980s, my career began with the discovery of the optimal oral dosage of vitamin C, 500 mg twice a day.  Despite the many reasons to believe this will extend healthspan, all clinical trials provide vitamin C only once a day, preventing demonstration of the real benefit.  
	Much research recently has revealed basic causes of human aging, and methods are known to slow these processes.  The aim of this paper is to describe the nutritional steps that slow the age-associated declines.  The scope of the paper lists those causes and how each can be delayed.  While exercise is widely recognized as fundamental to healthy aging, nutrition plays key roles.  
	While almost all of the data on diet and illness come from epidemiological studies, the underlying mechanisms are clear.  There is wide agreement on a basic diet for a long healthspan, the Mediterranean diet.  The disease-fostering common eating pattern in the United States, the Western diet, produces a constant low level of inflammation.  While almost all of the data on diet and illness come from epidemiological studies, the underlying mechanisms are clear.  Nutrients that reduce inflammation, nourish the brain and muscles, and slow protein misfolding reduce cancer and other age-associated disease risk, leading to the long healthspans found in Europe, though smoking and alcohol consumption reduce the lifespans of many.  Diets deficient in crucial amino acids, full of inflammatory molecules, and fostering diabetes, heart disease, and cancer lead to the shortened lifespans found in the United States.
	The pharmaceutical, medical, and commercial industries in the US profit tremendously while humans suffer.  Tragically, the US has abandoned its role as a scientific leader.  Fortunately, China and Europe are assuming that role.
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Introduction

As a new biochemistry professor in 1977, I decided to concentrate my research in a new direction, why do humans age?  My first insight came from Denham Harman, who proposed the free radical theory of aging in 1956 (Beckman and Ames 1998).   Free radicals are unpaired electrons, produced by reactive oxygen species (ROS).  ROS are generated by oxidative metabolism, especially in the presence of iron.  In the blood stream, they oxidize LDL to form oxidized LDL, which is consumed by macrophages which become foam cells, that are sticky and generate plaque in the arteries leading to heart disease.   In addition, ROS mutate DNA, causing cancer.   Linus Pauling proposed megadoses of the water-soluble antioxidant vitamin C (ascorbic acid, AA) to trap free radicals, recommending dosages up to 16 g per day (Pauling 1970).  

I began exploring what might be the optimum dosage of vitamin C (VC) to lessen free radical damage. In 1994, this led to my publication with King et al.  My hypothesis is that the body has evolved to retain the optimum dosage of VC.  Therefore, the kidneys would excrete any excess VC not required for the longest healthspan.  I conducted a clinical trial with students, where we determined that five hundred mg of VC taken orally every 12 hr are sufficient to provide continuous excretion of excess VC into the urine.   This was the page 1 banner headline of USA Today in 1994 (Miller 1994).  

Realizing that nutrition was key to healthspan, I started a nutrition newsletter to my students summarizing he latest research from the American Journal of Clinical Nutrition and the Journal of Nutrition.  Maintaining these newsletters became my website, nutritioninvestigator.com.  It now has over a thousand pages and gets over a million visitors annually.  My nutrition newsletter is issued every week, the summaries and links to exciting information about nutrition and healthspan.  With the halflife of medical knowledge now estimated at 73 days (Colacino 2017), my free newsletter has about two thousand readers.  

I told my students that if I ever developed cancer, I would find a way to cure it.  Having been a smoker, it was not surprising when I developed bladder cancer.  Knowing from Linus Pauling that VC in high concentrations can kill cancer cells (Cameron and Pauling 1974), I did another study.   In 2015, Folk et al reported that 2 g of VC BID for two days produced a concentration of VC in the bladder sufficient to kill recurring cancer cells.  

The free radical theory is a primary cause of cancer and aging that is substantially influenced by diet.

A second cause of aging and cancer is known as inflammaging, which hypothesizes that inflammation causes age-associated diseases.

Inflammaging, defined as chronic, low-grade, systemic inflammation that increases with age in the absence of overt infection, is a phenomenon that was first described in 2000 as a member of a growing number of age-related processes that had pleiotropic effects on immune function and disease susceptibility (Karpuzoglu 2025).

 Inflammation plays a major role in causing cancer (Antonucci 2024).  And again, nutrition is a major factor in chronic inflammation.  Omega-6 fatty acids, found especially in the Western Diet and red meat, are converted into pro-inflammatory ecosinoids, while omega-3 polyunsaturated fatty acids (PUFAs), found in the Mediterranean Diet (MedDet) and olive oil, reduce inflammation.  “Up until about 100 years ago, the omega-6/3 ratio has been around 4:1 or less. However, the typical Western diet now provides an omega-6/3 ratio of approximately 20:1 in favor of omega-6” (DiNicolantonio 2021).  

The prevalence of diseases associated with chronic inflammation is anticipated to increase persistently for the next 30 years in the United States. in 2000, nearly 125 million Americans were living with chronic conditions and 61 million (21%) had more than one. In estimates by Rand Corporation in 2014, nearly 60% of Americans had at least one chronic condition, 42% had more than one and 12% of adults had 5 or more. Worldwide, 3 of 5 people die due to chronic inflammatory diseases like stroke, chronic respiratory diseases, heart disorders, cancer, obesity, and diabetes (Pahwa 2023).

Worldwide, 60% of death are due to chronic inflammatory diseases (e.g. stroke, cancer, obesity, diabetes, and heart or chronic respiratory diseases). In Europe, 2% of the population is diagnosed with systemic inflammation-related pathologies, and recent estimates show that in 2014 nearly 60% of the US population had at least one chronic disease such as diabetes (Biosciences 2021).

Method
After my VC discovery, I was elected to the American Society of Nutrition.  At their meetings, speakers complained that while fine nutrition research was being done, few people were informing the public of what was being discovered.  I decided that was a fine role for a liberal arts college professor like me.  So I decided to study what was reported in the scientific literature that was useful for average healthy people to discuss with their physicians.  That has been the study design of my career.

Since I began distributing my nutrition newsletter, I have read numerous journals to keep up to date on the rapid changes in guidance for nutrition.  As a liberal arts college professor, I have had the time to read the Journal of Nutrition, the American Journal of Clinical Nutrition, Science, and other sources.  Now on the internet, I receive the Table of Contents for numerous journals where I read articles relevant to the average, healthy adult.  I glean information worthy for people to discuss with their physicians.

I have also reviewed articles and read books that discuss why we age.  I was elected to the Gerontological Research Society, which has a website and email distribution system that discusses how we age and how to control those processes.

My newsletters and information from my reading is compiled at my website, nutritioninvestigator.org,  There I list 11 causes of aging (Ordman 2026a), along with methods to delay those processes.  All of these processes are significantly influenced by nutrition and exercise.  

Table: Causes and Treatments for Aging
	Cause
	Cause and Treatments
	Reference

	Free radicals
	Antioxidants
	Beckman 1988

	Inflammation
	Omega-3, better diet
	Sanada 2018

	Telomere shortening
	Decrease stress
	News 2010

	Translational infidelity
	EGCG, quercetin, amino acids
	Ordman 2026e

	Micobiome destruction
	Fermented foods
	Leeuwendall 2022

	Cellular senescence
	Caused by inflammation and free radicals
	Nousis 2023

	Thymus failure
	DHEA and metformin
	Dinges 2024

	Transcriptome imbalance
	Rapamycin, resveratrol
	Stoeger 2022

	Vital molecule deficiency
	Niacin (Keenan 2024), SAMe (Ordman 2026b), taurine (Ordman 2026c), BCAAs (Ordman 2026d), spermidine (Ordman 2026e)

	IL-11 increase
	Omega-3
	Liu 2021

	Mitochondrial failure
	Antioxidants, alpha-lipoic acid, acetyl-L-carnitine
	NIH 2026



Results
There are three major factors under our control that influence the incidence of cancer. These are physical, psychological, and nutritional actions.  The most important factor in healthspan is exercise (Gaesser 1985).  But environmental factors like inner city air pollution (De Guzman 2025) cause cancer.  How we think has a major impact.   Simple stress shortens telomeres (Lin 2021), while meditation (Jamil 2023) or singing (Hajar 2021) have great health benefits.  But major difference between the European Union and United States population cancer rates is diet (Tsai 2023).

Research shows that 30% to 50% of all cancers can be prevented through healthy lifestyle choices, including diet (Key 2020). The National Institutes of Health (NIH) and the National Cancer Institute (NCI) emphasize that plant-based diets, weight management, and avoiding processed meats and alcohol are key to reducing cancer (Kerschbaum 2019).  

The American Institute for Cancer Prevention raises awareness about cancer prevention by highlighting strong scientific evidence that lifestyle changes can reduce cancer risk. Guided by a panel of independent, world-renowned experts who have reviewed decades of research, AICR provides reliable, evidence-based recommendations (AICR 2026) for healthier living. Studies show that following these diet and lifestyle recommendations can lower cancer risk, reduce the likelihood of other chronic diseases, and support longer, healthier lives.  AICR advises:

Eat a Diet Rich in Whole Grains, Vegetables, Fruits, and Beans. Limit Consumption of ‘Fast Foods’ and Other Processed Foods That are High In Fat, Starches, or Sugars.  Limit Consumption of Red and Processed Meat.  Limit Consumption of Sugar-Sweetened Drinks.

There are many diets that generate lots of publicity, but most are fads with little value.  The two most general terms for diet are the Western Diet and MedDet.   The Western diet is a modern dietary pattern characterized by high intakes of pre-packaged foods, refined grains, red meat, processed meat, high-sugar drinks, candy, sweets, fried foods, conventionally raised animal products, high-fat dairy products, and high-fructose products (Clemente-Suárez 2023).  

The MedDiet includes many things besides nutritional behavior, including social, cultural, economic, and environmental features. The respect for seasonality, biodiversity, and food varieties, preferring local and fresh products, is a cornerstone of the MedDiet (Finicelli 2022).  But olive oil, fish, fruits and vegetables, and beverages differ substantially from the Western diet.  A third specific diet worth noting because of the health benefits of the Dietary Approach to Stop Hypertension (DASH)  diet (Onwuzo 2023).

Cancer rates vary tremendously with diet.  The Western diet is significantly associated with an increased incidence of several cancers, most notably colorectal, prostate, liver and breast cancer (Mehta 2017, Chavarro 2026, Tsai 2023). The rates are the result of three factors resulting from the diet – obesity, inflammation, and insulin resistance.  Vegetarians including fish eaters, characteristics of the MedDiet have 50% less cancer than those who eat red meat (Key 2009).  The DASH diet provided about a 20% risk in cancer (Mohsenpour 2019).

In addition to the general diet, specific nutrients and foods as shown in the Table affect cancer incidence.  Omega-3 and other fats in fish and olive oil reduce inflammation, while omega-6 and other fats in red meat and butter promote a constant state of inflammation in most US citizens.  Omega-3 fats inhibit IL-11 signaling which starves cancer cells of their signal to grow (Xiong 2023).  

EGCG found in green tea and quercetin in blueberries reduce protein misfolding.  The antioxidants in fruits and vegetables reduce many causes of cancer resulting from free radicals, as well as reducing heart disease by reducing plaque and cholesterol.  

A variety of essential nutrients made by our bodies diminish with age, such as SAMe (Mihara 2022), probably the only effective anti-depressant, and niacin (Morris 2004), the vitamin required for our energy molecule NADH.  Taurine diminishes with age (Singh 2023).  Branched chain amino acids are often deficient in diets (Szwiega 2021). Spermidine production by the body declines with age (Ni 2021) and may increase risk of cancer (Zimmerman 2023).

Mitochondrial failure is a major cause of aging and cancer (Hsu 2016).  Antioxidants are essential for the electron transport chain.  Alpha-lipoic acid and acetyl-L-carnitine are required to transport fatty acids through the mitochondrial membrane to provide energy. Deficiency in the diet can cause cancer (Xiang 2024).

Cancer arises from genetic alterations that invariably lead to dysregulated transcriptional programs.  A transcriptome imbalance occurs when cancer cells make the wrong amounts of RNA (Bradner 2017).  Resveratrol modulates many signalling pathways to reduce transcriptome imbance (Ghafouri-Fard 2022).

Another cause of aging and cancer is thymus failure, because a damaged thymus produces fewer immune cells to kill cancer cells.  To prevent immunosenescence, one requires antioxidants (Calder 2022). 

Many foods affect the microbiome, which has a major impact on cancer.  Microbiome modulation has transformative promise in cancer prevention and treatment. (Lin 2025).  Fiber and fermented foods like cole slaw have great benefit to the microbiome.  Antibiotics and C-section childbirth should be avoided and require microbiome restoration after their use (Ng 2019). 

Because of my outreach in nutrition education for the public, I was eventually invited to develop nutritional supplements. The first one I developed was a formulation to preserve the health of mitochondria, particularly by preventing protein misfolding.  It is called Mito-C. Its ingredients include those specified in the Table to maintain the health of mitochondria, with plenty of VC, thus the name.  The second one is specifically to prevent the recurrence of bladder cancer, called Triumph.  Its use as prescribed produces a concentration of VC in the bladder which will kill recurring tumor cells (Folk 2015).

Discussion
At my website, I list a variety of causes of aging, each linked to what is known to slow those causes and extend healthspan (Ordman 2026a).  The website has a search command to explore over a thousand pages with references about nutrition and healthspan.  I also send a free weekly one screen nutrition newsletter with the latest peer-reviewed information that I have read about healthspan. This is available by emailing ordman@beloit.edu, SUBJ: newsletter.  Thirdly, I have recently publish “How to Extend Your Healthspan Without Prescriptions From Nutrition Investigator: Why the FDA and Big Pharma Want You to Be Sick”.  All of these efforts include information about how to reduce your risk for cancer, including references to the latest research in my extensive reading.  As a retired biochemistry professor long interested in extending healthspan, it is my great fortune to continue helping people stay healthy.

The causes of aging listed in the Table are those I focus on. There is considerable debate about what the causes are, and they change frequently because of the enormous investment by wealthy individuals, governments, and foundations hoping to extend their healthspans.  Fortunately, though we are living longer, we spend the most on medical care during the last 5 years of life (Alemayehu 2004).  So adding additional years to healthspan does not affect healthcare expenses substantially.

Although most people know how to eat and behave to extend their healthspans, many people are not able to change their behavior.  The widespread availability of GLP-1 medications offer some hope that the worldwide obesity epidemic may be reduced, but to date I can find no peer-reviewed articles testifying to their effectiveness long term.  How to modify behavior remains a major question.

Conclusions
The simplest guidance is to pursue moderation in your life, in diet, exercise, and mental health.  Most people know to eat more fruits and vegetables and less red meat and soda pop.  The challenge is changing behavior to reach those goals.  This is still a mystery in the science-based evidence I have read.

Conflicts of Interest Statement
I discuss my free website and newsletter.  I mention the book I wrote from which I get royalties.  I discuss two nutrition supplements I developed, one of which pays me a commission for sales.
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