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How do we decide if a treatment “works”?
• Increase in expected life span
• Cost-effectiveness

• Cost per QALY (Quality-Adjusted Life Years)
• Eliminates the root cause of the condition
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What is a reasonable threshold for 
cost-effectiveness?
“Originally proposed by Weinstein and Zeckhauser, a … solution to the cost–effectiveness 
standard problem is to cite the cost–effectiveness of a benchmark intervention that has already 
been adopted in the relevant country and to use that as a threshold for acceptable cost–
effectiveness. … This threshold is established by a retrospective analysis of existing practice. In 
the USA, for example, a threshold still used in cost–effectiveness analyses – US$ 50 000 per QALY 
gained – was based on an estimate of the cost–effectiveness of dialysis for chronic renal 
disease. This threshold has recently been updated to US$ 100 000 or US$ 150 000 per QALY 
gained. … There is already evidence of a willingness to pay US$ 150 000 per QALY gained.”

Bulletin of the World Health Organization 2015;93:118-124. 
Thresholds for the cost–effectiveness of interventions: alternative approaches
Elliot Marseille, Bruce Larson, Dhruv S. Kazi, James G. Kahn & Sydney Rosen
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To Discuss
• Heart Disease Treatments

• Bypass surgery
• Angioplasties
• Stents
• Lifestyle interventions

• Diabetes Treatments
• Cancer Screenings & Treatments
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Bypass surgery

VD = vessel disease 
(# indicates how many vessels)
LMD = left main disease
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• Cost-effective only in high-risk / 
severe symptom patients

• Still expensive
• High risk of recurrence 

of cardiac events
• Does it address the cause?
• Are there cheaper ways that 

address the cause and prevent 
recurrence?



Angioplasties & Stents
• Similar picture, but complex
• Cost-effective in some cases, under certain conditions
• Still expensive
• High risk of recurrence of cardiac events
• Do not address the cause
• Are there cheaper ways that address the cause and 

prevent recurrence?

6



Heart Disease: Lifestyle Intervention
• Randomized controlled trial (1986-1992) using a randomized invitational design
• Objectives:

• Determine feasibility of patients to sustain intensive lifestyle changes for a total of 5 years
• Determine effects of these lifestyle changes (w/o lipid-lowering drugs) on coronary heart disease

• Results:
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Experimental Group Control Group

Program (“Treatment”) Made & maintained comprehensive 
lifestyle changes for 5 years Made more moderate changes

# Completed 5-year Follow-Up / # Began 20 / 28 (71%) 15 / 20 (75%)

Avg % Change in Diameter Stenosis 
(after 1 year)

1.75% absolute decrease
(4.5% relative improvement)

2.3% absolute increase
(5.4% relative worsening)

Avg % Change in Diameter Stenosis 
(after 5 year)

3.1% absolute decrease
(7.9% relative improvement)

11.8% absolute increase
(27.7% relative worsening)

Cardiac events during the 5 years 25 events (among 28 patients) 45 events (among of 20 patients)

JAMA. 1998;280(23):2001-2007. Intensive Lifestyle Changes for Reversal of Coronary Heart Disease
Dean Ornish, Larry W. Scherwitz, James H. Billings et al.



Diabetes
• “Costs of treatments for the primary prevention of 

type 2 diabetes range from <$1,000 to approximately 
$20,000 per QALY-gained”

• Med Clin North Am. 2011 Mar; 95(2): 373–viii. The 
Economics of Diabetes Prevention. William H. Herman
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Diabetes: Effective treatments
• Diabetes was delayed or prevented by interventions {diet, exercise and 

pharmacological therapy} vs control (risk ratio 0.83, 95%CI 0.80-0.86). Non-drug 
approaches were superior to drug-based approaches in diabetes prevention

• Eur J Cardiovasc Prev Rehabil. 2011 Dec;18(6):813-23. Prevention of diabetes and reduction in major 
cardiovascular events in studies of subjects with prediabetes: meta-analysis of randomised controlled 
clinical trials. Hopper, Billah, Skiba, Krum

• Lifestyle changes and treatment with metformin both reduced the incidence of 
diabetes in persons at high risk. The lifestyle intervention was more effective than 
metformin. There was zero diabetes among the 49 subjects who best conformed to 
the goals of the prescribed lifestyle changes (mean follow-up duration: 3.2 years)

• N Engl J Med. 2002 Feb 7;346(6):393-403. Reduction in the incidence of type 2 diabetes with lifestyle 
intervention or metformin. Knowler, Barrett-Connor, Fowler, Hamman, Lachin, Walker, Nathan
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Cancer Screenings & Treatments
• Depending on the type of cancer, the method of 

screening, and the frequency of screening, screening + 
conventional treatment can be cost-effective

• Not the case for prostate cancer
• Still very expensive
• Do these approaches address the cause?
• Are there cheaper ways that address the cause and 

significantly reduce risk?
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Wrap-Up
• Lifestyle interventions work superiorly (when properly designed and adhered to); 

furthermore, they address root causes
• Standard medical procedures for leading diseases/causes of death, while sometimes 

“cost-effective” by common thresholds, are quite expensive and fail to address root 
causes

• Why are lifestyle inventions not used more often?
• Unwilling patients (“too hard”)
• Unwilling doctors (“too hard” to convince patients or not convinced themselves)
• Uninformed doctors

• 1998 Ornish study showed that it is possible
• Given the high costs of standard medical treatments, there is potentially a lot of 

money to work with to engage with patients on lifestyle/wellness approaches
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Mortality and Economic Cost of Medical Intervention
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Death associated with 17 risk factors

JAMA August 14, 2013  Vol. 310 (6)
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Disability percentage associated with 17 risk factors

JAMA August 14, 2013  Vol. 310 (6)



Death from Heart disease and Stroke
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Heart disease and Stroke Incidence



Diabetes incidence



When low risk is actually high risk
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Obesity 2013-2014

• Obesity
• 37.9 % adults 

• Overweight
• 70.7 % adults

CDC.gov



Chauncy Morlan (1869-1906)



Chauncy Morlan (1869-1906)

Toured Europe and America 
with Barnum and Bailey Circus



16



17



Disconnect

• Survey 1,234 American adults
• 90% say their diet is healthy

• 52% somewhat healthy
• 32% very healthy
• 5% extremely healthy

Consumer Reports Health,  October 2105



Disconnect
• Survey 1,234 American adults
• 90% say their diet is healthy

• 52% somewhat healthy
• 32% very healthy
• 5% extremely healthy
• 0.5% actually met criteria for healthy diet

Gallop  poll   November 2015



Disconnect
• Survey 1,234 American adults
• 90% say their diet is healthy

• 52% somewhat healthy
• 32% very healthy
• 5% extremely healthy
• 0.5% actually met criteria for healthy diet
• Only 37% described themselves as overweight

Gallop  poll   November 2015



Influence of “Modern Agriculture”

Year Sugar  (yearly per capita) Animal  (yearly per capita)

1830 15 pounds Rare

1910 40 pounds 100 pounds

2007 160 pounds 220 pounds



The Standard American Diet 



Chimpanzee--our closest relative
• Diversity

• 102 species of plants
• Fruit

• Figs
• Clumps—one or two fruits on any day

• Meat
• 9 days per year
• <3% of total calories

• Termites and ants
• Chitin exoskeleton

DP Watts, et al, Amer. J of Primatology, Volume 72, (2) Feb 
 



Evolution



Modern Evolution
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Coronary disease among soldiers killed in 
Korean war

• 300 autopsies
• First 100 cases age was not recorded
• Oldest patient was 33

• 200 autopsies with age recorded
• Average age 22.1 years

• 77.3% had gross evidence of coronary disease
• 15.3% had > 50% stenosis

JAMA 1953;152(120): 100-93



Early Atherosclerosis is Present in Virtually All 
Americans

Strong JP et al.  Prevalence and extent of Atherosclerosis in 
adolescents and young adults: Implications for prevention from 
the Pathobiological Determinants of Atherosclerosis in Youth 
Study,  JAMA 1999 Feb 24; 281:727-35

• 2876 subjects 
• >50% ages 15-19 had fatty steaks



Bogalusa Study

• Longitudinal study children in Louisiana
• 100% of 10 year olds had coronary fatty streaks
• LDL cholesterol –number 1 risk factor

NEJM 1986 Jan 16;314(3) 138-44



If diet is so obvious…



International J of Epidemiology  1985; 14: 32-38



Adventist Study 
Compared with regular meat eaters

Diet (n=31766) Heart Disease Stroke

Vegans (n=753) -26% -30%

Lacto-ovo vegetarians (n=23,265) -34% -13%

Fish eaters (n= 23750) -34% +4%

Occasional meat (<1/week) (n=8135) -20% -3%

Circulation. 1992; 86:406-13



Adventist 2 (2002-2009)
All Cause Ischemic heart Cardiovasc disease Cancer Other

All (73,308)
deaths

2560 372 987 706 867

Vegetarian 0.88 0.81 0.87 0.92 0.85

Nonvegetarian 1 1 1 1 1

Men
Vegetarian

0.82 0.71 0.71 1.02 0.83

Men
Nonvegetarian

1 1 1 1 1

Women
Vegetarian

0.93 0.88 0.99 0.87 0.88

Women
Nonvegetarian

1 1 1 1 1

JAMA Intern Med. 2013;173(13):1230-1238.
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Dean Ornish
• Near vegan diet

• Very low fat diet
• Stress management (meditation)
• Exercise
• Group therapy

• Results
• 82% regression of heart disease
• 91% decrease in angina
• 50% reduction in cardiac events/4 years

JAMA. 1998;280:2001-2007



Caldwell B. Esselstyn, Jr., M.D.
• 12 year longitudinal study
• 44 patients all with coronary disease

• Majority on statins and aspirin
• 20--standard diet
• 24--Low fat, Plant based (6 dropped out)

• 8 years prior to study
• 18 patients: 49 cardiac events

• 12 years follow up
• Standard diet—45 events
• Low fat, Plant based

Esselstyn CB Jr. The Am J of Cardiology 1999 August 1; 84:339-34



Caldwell B. Esselstyn, Jr., M.D.
• 12 year longitudinal study
• 44 patients all with coronary disease

• Majority on statins and aspirin
• 20--standard diet
• 24--Low fat, Plant based (6 dropped out)

• 8 years prior to study
• 18 patients: 49 cardiac events

• 12 years follow up
• Standard diet—45 events
• Low fat, Plant based—0 events

Esselstyn CB Jr. The Am J of Cardiology 1999 August 1; 84:339-34
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Non randomized experience

• 226 patients  
• Coronary disease—196 (17 non compliant)
• Primary prevention—30 (5 non compliant)

• Follow up 3.75 years
• 17 non compliant—13 cardiac events
• 179 compliant –1 event (stroke)

• 97% had improvement or resolution of angina
• 76% lost weight (average 18.6 lbs)

The Journal of Family Practice. July 2014 Vol 63, No 7  p.257



Recurrent Major Cardiac events
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The Journal of Family Practice. July 2014 Vol 63, No 7  p.257



Nitric Oxide

• “Molecule of the Year”
• Nobel prize 
• Vasodilatation (nitroglycerin)
• Inhibits:

• smooth muscle contraction and growth
• Platelet aggregation
• Leukocyte adhesion

• Impaired:
• Atherosclerosis, Diabetes, Hypertension
• Animal protein and fat
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Brachial artery tourniquet test

• Indirect measure of Nitric oxide
• Impaired by single fatty meal

• Stayed impaired for > 12 hours

Vogel RA.  Clin Cardiol. 1999;22(6 suppl):II34–II39.



Gut bacteria

• L-Carnitine
• Non essential amino acid
• Found in all meats & eggs

• Red meat more than chicken & fish
• Converted to  TMA by gut bacteria

• Converted to TMAO by liver

• TMAO
• Marker of atherosclerosis in humans
• Induces atherosclerosis in animals
• Vegans and Vegetarians make no TMAO when fed L-Carnitine

Nature Medicine 19, 576–585 (2013)
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Plant based basics
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Whole food Plant based diet basics
• No Animal products (beef, chicken, fish, eggs)
• No dairy (milk, cheese, yogurt, butter)
• Whole food (minimally processed) 
• Complex carbohydrates

• Avoid sugar 
• Whole grains 

• Vegetables
• Legumes

• RDA  Protein 0.8 mg/kg/day
• No need to calculate

• Fruits 
• Several servings/day

• Fats
• 10-15% of total calories



Plant based benefits
• Prevent, arrest & reverse  heart disease

• Leading cause of death
• 80% diet related

• Reverse Type 2 Diabetes
• 24 million Americans
• Glucose intolerance—80 million Americans (40% high school)

• Cancer prevention
• Second leading cause of death
• 80% diet related

• Improve hypertension



Plant based benefits
• Weight reduction
• Decreased cholesterol
• Erectile dysfunction
• Reduced inflammation
• Reduce osteoporosis
• Cure constipation
• Gastrointestinal reflux
• Diverticular disease
• Kidney disease
• Improved performance
• Environmentally friendly
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Myths--calcium



Myths--Milk
• D galactose—causes osteoporosis
• Milk in teen years –9% incidence of hip fractures later in 

life for each glass/day
• Women increased heart disease, cancer, & death with 

each glass/day
• 3 glasses/day  doubles mortality over 1 glass/day

• Men increased mortality and 141% increase in prostate 
cancer with 3 glasses/day



Protein:  Horses --100% Plant Based
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Protein?



Vegan athletes
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Calorie Density
The amount of calories in a given weight of food

•“high calorie density” has a lot more calories in a small 
amount of food
•“low calorie density” has a lot less calories for the same 
weight of food
•Foods with a low calorie density are more filling, and 
nutrient dense
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Calorie Density
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800 calories

One cup cashews 6 baked potatoes

=
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Why is Plant based nutrition not prescribed regularly?

• Knowledge
• Only 25% of Medical schools offer a nutrition course
• USDA—Nutritional guidelines
• Conflicting studies (often sponsored by industry)

• Attitude
• The majority of physicians surveyed 

• Did not discuss nutrition because they didn’t want to deprive their patients
• Did not trust their patients to change eating habits

• Time
• Reimbursement
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Questions:

cturissini@partners.org
Eat2cure.org
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Plant based food pyramid 

DVDS 

Forks over Knives 

Fast Food (by Jeff Novick) 

Engine 2 Kitchen Rescue 

Food, Inc 

 

APPS 

Fooducate 

Forks over Knives 

My Fitness Pal 

Is it Vegan? 

21-Day Vegan Kickstart  (pcrm) 

 

BOOKS 

Prevent and Reverse Heart  Disease 

By Caldwell Esselstyn, Jr 

 

Dr. Neal Barnard’s Program for 
Reversing Diabetes 

By Neal Barnard 

 

Food Rules 

Omnivore’s Dilemma 

By Michael Pollan 

 

Cookbooks 

Forks over Knives—The Cookbook 

By Del Sroufe 

 

Prevent and Reverse Heart Disease 
Cookbook 

By Ann Crile Esselstyn 

 

Happy Herbivore 

By Lindsay Nixon 

 

The Plant Pure Kitchen 

By  Kim Campbell 

EAT TO CURE  

RESOURCES 

WEBSITES 

Forks over knives 

www.forksoverknives.com 

The Engine 2 diet 

https://engine2diet.com/  

Caldwell Esselstyn, Jr. 

www.heartattackproof.com 

Physicians Committee for Responsible Medicine 

www.pcrm.org 

Fat Free Vegan 

http://fatfreevegan.com 

Happy Herbivore 

http://happyherbivore.com 

Jeff Novick RD 

http://jeffnovick.com 

Michael Greiger, MD 

Nutritionfacts.org 

The Plantrician Project 

www.plantricianproject.org 

Environmental Working Group 

Www.ewg.org 
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What can Health Care Payers 
(insurers, self-insured groups, Medicare, Medicaid)

do to encourage treatment using
Whole Food Plant-Based Nutrition?
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Non Sequitur by Wiley Miller 

© Wiley - All Rights Reserved. 
November 19, 2014 from www.gocomics.com
http://www.gocomics.com/nonsequitur/2014/11/19

Why Whole Food Plant-Based Nutrition is not being used as Medical Treatment

http://www.gocomics.com/


Issue #1 (patients):
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Fact that most chronic conditions can be reversed is not widely known



Issue #1 (patients):
Fact that most chronic conditions can be reversed is not widely known

Solution:
• Require patients be advised of plant-based treatment option before non-

emergency procedures such as bypass/stents/bariatric surgery

• Deliver a direct message to all insureds: 
“Did you know that diabetes, heart disease, hypertension, obesity, rheumatoidarthritis, erectile dysfunction, 
etc. can be reversed without drugs and surgery and no negative side effects without counting calories?”
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Examples in Practice

• Non-profit health plan/medical group1

Kaiser Permanente journal article: "[p]hysicians should consider recommending a plant-based diet to all their patients, 
especially those with high blood pressure, diabetes, cardiovascular disease, or obesity.”

• Traditional insurer 
• Self-insured groups
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1Philip J. Tuso et al., "Nutritional Update for Physicians: Plant-Based Diets," Permanente Journal 17 (Spring 2013): 61-66.
"The Plant-Based Diet: A Healthier Way to Eat," Kaiser Permanente, https://share.kaiserpermanente.org/wp-content/uploads/2015/10/The-Plant-Based-Diet-booklet.pdf
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Issue #2 (providers):
• Focus is on managing chronic conditions with medication compliance, 

procedures and preventative tests that do not address the underlying cause 

• Lack of monetary incentives for providers to prevent & reverse chronic disease 



• Focus is on managing chronic conditions with medication compliance, 
procedures and preventative tests that do not address the underlying cause 

• Lack of monetary incentives for providers to prevent & reverse chronic disease 

Solution:
Incentives for physicians/others based on value patients receive (their health)
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Issue #2 (providers):



What about Current Value Based Initiatives?
Healthcare Effectiveness Data and Information Set (HEDIS) – used by 90% of health 
plans to “measure performance on important dimensions of care and service”

CMS uses HEDIS to improve “care quality” and assist in “making patients healthier” 1

9

1 http://www.ncqa.org/hedis-quality-measurement/what-is-hedis; https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/Value-Based-Programs/MACRA-MIPS-and-APMs/MACRA-MIPS-and-APMs.html
2 https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/QualityMeasures/Downloads/ACO-and-PCMH-Primary-Care-Measures.pdf; http://www.heart.org/HEARTORG/Conditions/HighBloodPressure
/KnowYourNumbers/Understanding-Blood-Pressure-Readings_UCM_301764_Article.jsp#.WUl2H2jyuUk; http://www.diabetes.org/living-with-diabetes/treatment-and-care/blood-glucose-control/a1c/ 

Examples of HEDIS measures2: Normal Readings:
Controlling High Blood Pressure: 
% of Hypertensive patients with BP < 140/90 < 120/80 
Comprehensive Diabetes Care, HbA1c Poor Control:
% of Diabetics with A1c>9% or failed to have A1c recorded <7%

These measures do not provide incentives to achieve optimal patient health.



How to Measure
Patient Value = Improvement in Health

(1) Use Change in Objective Clinical Measures
• BMI
• Cholesterol
• BP
• A1c
• CRP
• Endothelial function
• TMAO

(2) Relate Measures to Claim Costs
(e.g. 1% change in A1c = $1000 of claim cost)
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Actuarial Patient Value Model:
Financial Incentives Based on Improvement in Patient Health
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Treatment Year
1 2 3 4 5+

Diabetic Patient with HbA1c of: 9.0 6.5 6.5 6.5 6.5

Expected Total Health Spending: $15,000 $7,500 $7,500 $7,500 $7,500

PCP Share of Health Spending: $1,500 $750 $750 $750 $750

Incentive Payment to PCP: $2,000 $2,000 $2,000 $2,000

Net Savings Relative to Year 1: $5,500 $5,500 $5,500 $5,500



Ways for Providers to Educate Patients

• Integral part of entire primary care practice
Barnard Medical Center
Ethos Health 

• Single Site Seminars
Cleveland Clinic Wellness Institute (Dr. Caldwell Esselstyn)
Montefiore Health System (Dr. Robert Ostfeld)

• Multi-Site Centers
Complete Health Improvement Program (CHIP)

• Online 
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Why Do Actuaries Need to Get Involved?

• Bring an unbiased perspective
• Experts in developing sustainable financial security systems
• Key role with payers; payers can facilitate large scale 

implementation
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Nathan Pritikin:

“All I’m trying to do is wipe out heart disease, diabetes, 
hypertension, and obesity.”
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https://www.pritikin.com/home-the-basics/about-pritikin/38-nathan-pritikin.html
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