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Food as 
Medicine

• Let Food be thy medicine and medicine be 
thy food
   --- Hippocrates circa 431 B.C.   

• Medicine and Food are of the Same Source
    --- Neijing, The Yellow Emperor’s Classic of  
         Internal Medicine, China (300 B.C.)



Food as 
Preventive 
Medicine

• Superior doctors prevent disease. 
Mediocre doctors treat the disease 
before it is evident. Inferior doctors 
treat the full-blown disease.

    --- Neijing, The Yellow Emperor’s Classic of  
         Internal Medicine, China (300 B.C.)
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Sardinia, Italy 
Okinawa, Japan 
Nicoya, Costa Rica 
Icaria, Greece 
Loma Linda, California



Dietary 
Strategies for 
Chronic 
Disease 
Prevention 
and 
Longevity

• Calorie restriction (including fasting)

• Protein and amino acid restriction

• Ketogenic/low carb diets

• Vegetarian/vegan diet

• Mediterranean diet

• Okinawa diet



Nurses’ Health Study (n=121,700)
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Trajectories of body shape by age in women (top) and men (bottom) 

Mingyang Song et al. BMJ 2016;353:bmj.i2195

©2016 by British Medical Journal Publishing Group

Mortality risk among 
non-smokers:

Lifelong lean group: 1.00
Lean moderate increase: 1.08 
(95% CI 1.02-1.14)
Lean marked increase: 1.43 
(1.33-1.54)
Medium stable: 1.04 (0.97-1.12) 
Heavy stable/increase: 1.64 
(1.49-1.81)

This study provides 
indirect evidence that 
mild lifelong caloric 
restriction may 
contribute to longevity



Types of dietary fat and total mortality

Multivariable-adjusted substitution model, comparison nutrient is total carbohydrate
Data source: Nurses’ Health Study (1980-2012) and Health Professionals Follow-Up 
Study (1986-2012)

Wang D et al. JAMA Int Med. 2016



Association of animal and plant protein with cardiovascular 
mortality (n=8,851)
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Pan, et al., 2012

Western-style fast food intake and diabetes

• Singapore Chinese Health Study
• Consumption greater than 2 times per 

week had a 27% increased diabetes risk 
• 56% increased risk of dying from heart 

disease

• Nurses Health Study
• Frequent consumption of French fries

• Black Women’s Health Study
• Frequent burger and fried chicken meals



Malik et al, 2010. 

• 1 can of soda contains 10 teaspoons 
of sugar (140 calories)

• Linked to weight gain 

• Added calories with low satiety

• Type 2 diabetes

• Raise blood glucose and insulin 
rapidly

Sugar-Sweetened Beverages



Hu EA et al., 2012

White rice consumption and risk of type 2 diabetes: a meta analysis 

• Each serving per day 
associated with 11% 
increased risk

• Association stronger for 
Asian populations

• Higher glycemic index and 
load

Refined Grains



 

Meta-analysis of red meat intake and T2 diabetes

Pan et al., AJCN 2011



MedDiet

FRUITS & 
VEGETABLES

NUTS

FISH AND 
SEA FOOD

LEGUMES & 
WHOLE 
GRAINS

FERMENTED 
DAIRY 

PRODUCTS

OLIVE OIL

WINE

Components of the Mediterranean Diet high in plant-based foods





Approximately 2-4 servings a week (Average portion blueberries/blackcurrants 
exceed 500mg) 

Hypertension

10%
Am J Clin Nutr, 2011

Diabetes

23%
Am J Clin Nutr, 2012

Stroke

5%
Stroke, 2012

Heart Disease

34%
Circulation, 2013

Blueberries (rich in anthocyanins)
and Health



Heart disease
Type 2 diabetes
CVD
Gallstone disease
Gout
Parkinson’s Disease
Depression
Suicide
Some cancers
Cognitive function
Premature death

 

Systems Epidemiology of Coffee and Health Outcomes



High intake of plant-based 
foods (fruits and vegetables, 

legumes, nuts, and OLIVE 
OIL)

Moderate intake of dairy, 
fish, poultry

Low in red meat, sweets and 
highly processed food 

Mediterranean	diet	as	a	healthy	dietary	pattern



Crete: The birthplace of the MedDiet

• In the Seven Countries Study, Crete had among the lowest rates of CHD 
and some cancers, as well as one of the highest adult life expectancies

• Dietary patterns of Cretans capture the essence of the MedDiet: 
abundant plant-based foods and olive oil, moderate amount of dairy and 
fish, a variety of herbs & spices, limited red meat, and moderate wine.

• Cultural and historical context: one of the earliest ancient civilizations; 
long-standing tradition of using olive oil





Olive Oil
A hallmark of traditional Mediterranean diet

Known as the liquid gold since the ancient times





Many beneficial aspects of 
the traditional Asian diets:
• High intake of green leafy 

vegetables
• Beans, lentils, soy foods
• Nuts/peanuts and seeds
• Healthy cooking oils
• Phytochemical-rich herbs 

and spices
• Healthy beverages such as 

green/red tea
• Fermented vegetables rich 

in probiotics (eg. miso, 
tempeh, kimchi)



Soy intake and breast cancer risk: a prospective study of 300,000 Chinese 
women and a dose–response meta-analysis

Wei et al. Europe J Epidemiology 2019



o Soy is rich in isoflavones -- phytoestrogens (plant-derived compounds with 
weak estrogenic action and antioxidant activity)

o Increased intake of soy protein has been shown to reduce blood pressure and 
LDL cholesterol in RCTs.

o We found that intake of isoflavones and tofu was associated with a lower 
coronary heart disease risk in 3 large prospective cohorts of US men and 
women (N=200,000; CHD cases 8,400; 28 years of follow-up).

o Soy products such as tofu can be integrated into healthy plant-based diets as 
an important source of plant proteins and aid in the prevention of heart 
disease.

Circulation, 2020
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Okinawa Diet Pyramid https://secretsofhealthyeating.co
m/the-okinawa-diet.html

Purple sweet 
potatoes

Bitter melon

Soy products

Seaweed

Herbs and spices 
(turmeric, ginger, 
garlic) 

Jasmine  or green 
tea



28

https://www.bluezones.com/2018/08/moai-this-tradition-
is-why-okinawan-people-live-longer-better/

https://www.weforum.org/agen
da/2021/09/japan-okinawa-
secret-to-longevity-good-
health/



Caloric Restriction, CR Mimetics, and Healthy Aging in Okinawa

• Older Okinawans consumed a diet consistent with mild caloric restriction 
(i.e. stopping eating when one is 80% full, known as Hara Hachi Bu)

• Polyphenol/carotenoid-rich foods with CR-mimetic properties, especially 
sweet potatoes, bitter melon, seaweed, turmeric, green tea

• Older cohorts of Okinawans exhibit CR-like phenotypes (physically 
smaller, physiologically healthier, less age-related disease, longer 
healthspan and lifespan).

• Potential biological pathways include reduced insulin and Insulin Growth 
Factor-1 (IGF-1) signaling, inhibiting the mechanistic target of rapamycin 
(mTOR) signaling, activation of AMPK and sirtuin 1 (SIRT1), upregulation 
of the NAD+ pathway, and reducing inflammation and oxidative stress.

 Willcox and Willcox Curr Opin Clin Nutr Metab Care. 2014 

https://pubmed.ncbi.nlm.nih.gov/?term=Willcox%20BJ%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Willcox%20DC%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=24316687
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Fruit and vegetables 
(polyphenols, 
carotenoids, 
antioxidant 
vitamins)

Oily fish (omega-3 
fatty acids)

Curcuma longa (curcumin)
Soy (isoflavones)
Green tea (catachins)
Seaweed (omega-3 fatty 
acids)

Asian diet

Red wine (resveratrol)
Extra virgin olive oil and 
olives (oleic acid, 
hydroxytyrosol, and 
oleuropein)
Coffee

Mediterranean diet

MediterrAsian diet

Because	of	their	sirtuin-activating	
properties,		these	polyphenol-rich	foods	
are	referred	to	as	"sirtfoods". Oxid Med Cell Longev. 2013

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3771427/


https://www.alamy.com/colourful-shop-and-restaurant-signage-for-kfc-fast-food-restaurant-in-naha-
okinawa-japan-image424864473.html

The Changing Food Environment in Naha, Okinawa



DIRECT PLUS trial (PI: Iris Shai)
(AJCN 2022) 

§ Healthy dietary guidelines  

§ Median high polyphenol diet 
§ MED diet +28g/day walnuts

Avoid red and 
processed 

meat

Mankai 
shake

Physical 
Activity

Healthy 
Diet

Physical 
Activity

28 g/day 
walnuts

MED 
Diet

Physical 
Activity

28 g/day 
walnuts

MED 
Diet

3-4 cups 
green tea

§ High polyphenol MED diet + 28g/day walnuts, 
3-4 cups/day green tea, Mankai (Duckweed) 
shake  

+440 mg/day PP

+1240 mg/day PP 33

The	MED	diet	supplemented	with	
walnuts,	green	tea,	and	Mankai	
shake	significantly	attenuated	age-
related	brain	atrophy	measured	by	
Hippocampal	volume	shrinkages.
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Mankai: Rich in plant protein, fiber, folate and other B vitamins, and 
polyphenols; Improve glycemic control, reduce inflammation, and 
promote healthy gut microbiome



Global Use of Herbs and Spices

• - Widely used in global cuisines
• - Contribute to:
•   - Diversity of flavor
•   - Potential health benefits

• Examples:
• - Indian cuisine: Turmeric, coriander, cumin
• - Mediterranean cuisine: Basil, rosemary, oregano, black pepper
• - East Asian cuisine: Ginger, garlic, cloves, scallions, chili pepper



Health Benefits of Herbs and Spices

• Rich in Bioactive Compounds:
• - Polyphenols and other bioactives

• Health Properties: - Antimicrobial; Antioxidant; Anti-tumorigenic; 
Anti-inflammatory

• Beyond its culinary use, turmeric, ginger, and etc. have been 
historically been used in Indian and Chinese traditional medicine 
for treating various diseases and conditions





Association of chili pepper intake with all-cause and 
specific cause mortality (Kaur et al. 2022)





Physical activity (≥3.5h/week)

Alternative healthy eating index (top 40%)

Light/Moderate alcohol
Drinking

Body-mass index (18.5-
24.9 kg/m2)



Estimated life expectancy at age 50 according to the number of low-risk lifestyle factors

Expect to live
            to age:           79.0               81.5               84.0                    86.7               88.9                 93.1                   75.5                  77.7               80.4                82.3              85.4                87.6 

US average life expectancy at age 50: Female: 33.6; Male: 29.8 based on CDC mortality rate of 2014
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Take home messages
• Maintaining a healthy weight throughout life is important for living longer 

and aging well
• The types of fats, protein, and carbs you eat matter more for disease risk 

and mortality than how much you eat
• Traditional diets like the Mediterranean and Okinawa diets, rich in plant 

foods, coffee, tea, and omega-3s, are linked to longer, healthier lives.
• Herbs and spices add flavor and health benefits due to their bioactive 

compounds.
• A fusion diet that combines elements of East and West cultural traditions 

can improve healthy aging and be more widely accepted.
• A healthy diet, no smoking, regular exercise, a healthy weight, and 

moderate alcohol drinking can add 8-10 years of disease free life.
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