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Health: How long, how well we live

~40%
Behavior: Tobacco

Ethanol (and other recreational drugs)
Obesity (diet and exercise)
Sexually-transmitted disease (AIDS)
Unwed pregnancy (weak support network)
Suicide, violence, & accidents (young men)

McGinnis JM & Foege WH.  Actual causes of death in the United States.  JAMA 1993; 270(18):2207-12 (Nov 10).
McGinnis JM, Williams-Russo P, & Knickman JR.  The case for more active policy attention to health promotion.  

Health Affairs 2002; 21(2):78-93 (Mar).
Kaplan RM & Milstein A.  Contributions of health care to longevity: A review of 4 estimation methods.  Ann Fam 

Med 2019; 17(3):267-72 (May/June).

Genetics
~30%

Physical environment, social environment,
public health (control of epidemic infectious disease

through immunization & sanitation)
~20%

Health care delivery (hospitals and clinics)~10%
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Definition – social determinants of health:

1. WHO – The conditions in which people are born, 
grow, live, work, and age.  These circumstances are shaped 
by the distribution of money, power, and resources at global, 
national, and local levels.  www.who.int/gender-equity-rights/understanding/sdh-definition/en/

2. CDC – life-enhancing resources, such as food supply, 
housing, economic and social relationships, 
transportation, education, and health care, whose 
distribution across populations effectively determines length 
and quality of life. en.wikipedia.org/wiki/Social_determinants_of_health
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3 lines of research

1. Rabbits with coronary artery disease

2. Human children
– orphanages
– the Adverse Childhood Experiences (ACE) study
– Werner: at-risk children in Kauai (longitudinal study, each decade)

3. Social stress
– Michael Marmot: the Status Syndrome



SQ cience
uality

Study: diet’s impact on heart disease
Genetically similar line of New Zealand rabbits

Controlled high cholesterol diet (2%)

Tracked blood pressure, heart rate, and atherosclerosis
(fatty deposits in the aorta and coronary arteries)

Unexpected, very significant outlier result:
one subgroup had 60% lower levels of atherosclerosis

Why?  What’s going on here?
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The difference:
All the rabbits with lower rates of atherosclerosis 

received care from one technician.
She fed the rabbits per protocol, but

“she was an unusually kind and caring individual.”*
As she fed the rabbits (their very unhealthy, high cholesterol diet), 

“she talked to them, cuddled and petted them.”*
Subsequent randomized trials confirmed these 

findings:
loving care (high rates of positive contact) produced a 

significantly different, much better, health result.

*Harding, Kelli. The Rabbit Effect. New York, NY: Atria Books, 2019; pp. xxiii – xxiv. 
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Image from:  Stevenson, Gary E.  Hearts Knit Together.  The Church of Jesus Christ of Latter-day Saints General Conference,
Saturday morning session, 3 April 2021.
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Nerem RM, Levesque MJ, Cornhill JF. Social environment as a factor in diet-induced atherosclerosis.
Science 1980; 208(4551):1475-6 (Jun 27). 
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McCabe PM, Gonzales JA, Zaias J, et al. Social environment influences the progression of atherosclerosis
in the Watanabe heritable hyperlipidemic rabbit.  Circulation 2002; 105:354-9 (Jan 22). 



SQ cience
uality

Harding, Kelli. The Rabbit Effect. New York, NY: Atria Books, 2019. 
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“Take a rabbit with an unhealthy lifestyle.  
Talk to it, hold it, give it affection.  …

“The relationship made a difference. …

“Ultimately, what affects our health in the 
most meaningful ways has as much to do 
with how we treat one another, how we live, 
and how we think about what it means to be 
human.”

Harding, Kelli. The Rabbit Effect. New York, NY: Atria Books, 2019; pp. xxiv, xxv. 
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Humans need social contact to thrive

 Assessing infants in orphanages
 Sufficient physical sustenance (shelter, food, water, etc.)

 Very limited human contact
 Failure to thrive – the “runt syndrome”
 Significantly lower IQ (reduced brain development)

 As many as 1 in 3 simply waste away and die

Same effect observed with elderly patients experiencing 
social isolation during the COVID-19 pandemic

(and with other groups of humans in general)

A series of studies:
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Szalavitz M. How orphanages kill babies – and why no child under 5 should be in one. 
Huff Post Blog June 23, 2010; at https://www.huffpost.com/entry/how-orphanages-kill-
babie_b_549608
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Szalavitz, Maia, and Perry, Bruce D. Born For Love: Why Empathy Is Essential
– and Endangered.  New York, NY: William Morrow, 2010. 
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Nelson CA, Zeanah CH, Fox NA, Marshal PJ, Smyke AT, Guthrie D. Cognitive recovery in socially 
deprived children: The Bucharest Early Intervention Project. Science 2007; 381(5858):1937-40 (Dec 21).
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Nelson CA, Zeanah CH, Fox NA, Marshal PJ, Smyke AT, Guthrie D. Cognitive recovery in socially 
deprived children: The Bucharest Early Intervention Project. Science 2007; 381(5858):1937-40 (Dec 21).
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Felitti VJ, Anda RF, Nordenberg D, et al. Relationship of childhood abuse and household dysfunction 
to many of the leading causes of death in adults – the Adverse Childhood Experiences (ACE) study. 
Am J Prev Med 1998; 14(4):245-58. 
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Felitti VJ, Anda RF, Nordenberg D, et al. Relationship of childhood abuse and household dysfunction 
to many of the leading causes of death in adults – the Adverse Childhood Experiences (ACE) study. 
Am J Prev Med 1998; 14(4):245-58. 
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https://cdc.gov/violenceprevention-aces-about.html (+The ACE Pyramid)
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The ACE trial – key take-aways

The first 5 years of life predicts an 
individual’s life expectancy across 

their entire remaining life arc.

The effect is mediated through 
health-related behaviors.
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Emmy Werner studied children in Kauai with risk factors that put them on a 
trajectory for failure (e.g., father absence or criminality, mother with mental health 
problems).  Some overcame those barriers to succeed regardless.  “The resilient 
youngsters in our study had at least one person in their lives who 
accepted them unconditionally, regardless of temperamental 
idiosyncrasies, physical attractiveness, or intelligence.”

Werner EE, Smith RS.  Overcoming the Odds: High-Risk Children from Birth to Adulthood.
Ithaca, NY: Cornell University Press, 1992; pg. 205.

“Every child should spend a substantial amount of time with 
someone who’s crazy about him or her.  There has to be at least one 
person who has an irrational involvement with that child, who thinks 
that kid is more important than other people’s kids, someone who’s 
in love with him or her and whom he or she loves in return.”

Bronfenbrenner U.  Nobody home: The erosion of the American family.
Psychology Today 1977; 10(12):40 (May).

Courtesy of Dr. Wallace Goddard, University of Arkansas.

Helping children succeed despite challenging barriers
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Wealth as measured by purchasing power

Great 
Britain

Sub-Saharan 
Africa

Top quintile
(20%)

Bottom quintile
(20%)

Top quintile
(20%)

Bottom quintile
(20%)
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Health as measured by life expectancy

Top quintile
(20%)

Bottom quintile
(20%)

Great 
Britain

Sub-Saharan 
Africa

Top quintile
(20%)

Bottom quintile
(20%)
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The idea of rank within a society …

Whitehall study (Great Britain)

Higher ranks in the British civil service are associated with
lower risk of death, even though all had reasonably high incomes

Oscar winners (United States)

Oscars winners live, on average, 4 years longer than other
successful non-Oscar actors and actresses

Education levels (Sweden)

PhDs live longer than Master’s degrees, who live longer than
Bachelor’s degrees, and so on down the educational chain 

Michael Marmot, professor of epidemiology and public health, 
University College London, cites 3 studies: 
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Marmot, Michael. Status Syndrome – How Social Standing Affects Our
Health and Longevity.  New York, NY: Henry Holt and Company, 2004. 
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Marmot M.  Status syndrome. Significance 2004; 1(4):150-4 (Dec).
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a.k.a. Social gradient / social stress
Related to 2 fundamental human needs:

1. To have control over your own life; and
2. To be a full social participant.

Arises within the human brain:
“… stress arising from
– an inability to control our lives,
– to turn to others when we lose control, or
– to participate fully in all that society has to offer.”

Links directly to health (disease rates, life expectancy)

The steepness of the social gradient is not 
constant, either across countries or within a 

country at different time periods.
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Family
 structure
 function

Kindness: love & engagement
Strong female & male role models
Emphasis on education

Level of education

Healthy
behaviors

(40%)

Higher income

Access to care 
delivery / disease 

treatment
(health insurance)

(5 to 10%)

Better living
environment
(social determinants)

(20 to 25%)

Health

a nurturing
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Crisp, Nigel. Health Is Made At Home Hospitals Are For Repairs –
Building a Healthy and Health-Creating Society. Billericay, Essex,
United Kingdom: SALUS Global Knowledge Exchange, 2020. 
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Implication
After a person hits some minimum income threshold,

income is not the key driver
that determines life expectancy.

Income does provide access to current health care 
delivery services, but has relatively low leverage –

something on the order of about 10%.

Health-related behaviors and social determinants
are far more important – together, they contribute 

about 60 to 65%.
(Money is strongly statistically associated with life expectancy, because both 
income and life expectancy are driven by the same factor: education level)
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Implication

Life expectancy is not a good 
way to assess health care 

delivery system 
performance …

At least, if we accept the current functional definition of the 
primary aim of health care delivery to be disease treatment: 

caring (always), curing (when possible), and rescue.
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What if we shift our primary aim
to a deeper level of understanding of true “customer” need:

Population health
– Healthy behaviors (40%)
– Environment (social determinants of health – 20 to 25%)
Physical environment – food insecurity, housing insecurity
Social environment – families, social networks, Marmot’s Status Syndrome
Public health – control of epidemic infectious disease via immunization and sanitation

Disease treatment (5 to 15%) –
easy access to care delivery that helps with health problems and conditions:

safe, timely, effective, efficient, and patient-centered/driven


