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World Health Organization definition of health: 
 
Health is a state of complete physical, mental and social well-being and not merely the absence 
of disease or infirmity. 
 
The correct bibliographic citation for the definition is: 
 
Preamble to the Constitution of the World Health Organization as adopted by the International 
Health Conference, New York, 19-22 June, 1946; signed on 22 July 1946 by the representatives 
of 61 States (Official Records of the World Health Organization, no. 2, p. 100) and entered into 
force on 7 April 1948. 
 
The Definition has not been amended since 1948. 
 
http://www.who.int/about/definition/en/print.ht ml  
 
 

http://www.rwjf.org/
http://www.who.int/about/definition/en/print.html


This Presentation Will Cover

A. Increased lifespan:  relative contributions of

Åpublic health technology

Åmedical care technology

B. Imbalancebetween medicine & public health

C. Better medicineis an interaction among

Åtechnology

Åscience 

Åhuman relationships

D. Better public healthis also an interaction 

among these things



Public Health vs. Medical Care

Public Health 

Technologies:

·Population Focused

·Most are Preventive 

Medical Care 

Technolgies:

·Individual Focused

·Most are Curative

 
 
 
 
ÅFirst we need to define the difference. 
 
ÅDifference in focus 
 
ÅPH does prevention although some health departments have to do medical care for indigent. 
 
ÅMedical care is mostly curative although doctors regularly advise prevention 
 



Public Health 

Technologies:

·Populations

·Most are Preventive 

·Many Are Highly 

Beneficial 

Medical Care 

Technologies:

·Individual

·Most are Curative

·Beneficial?  Some Are, 

Some Ainõt

Public Health vs. Medical Care

ÅDoctors WANT to do the right thing.   
ÅThey care deeply about public health as seen in policy related discussions 
ÅBut their focus is individual and increasingly their hands are tied. 



Medical Technology Is Not Always Beneficial

·Fetal Montoring

·No benefit in normal 

delivery

·IncreasesC Sections

ÅExample:  Fetal monitoring 
ÅIt CAN be necessary with high risk pregnancy 
ÅBut not normal pragenancies. 
ÅLeads to more C sections 

ÅMany C Sections not necessary ς about half are not needed 
ÅC Sections costly and recovery slower 
Å it makes future C Sections more likely 
ÅPossible problems with placenta 

ÅThis is one heck of a costly machine 
ÅWe find uses for technology ς ōǳǘ ǘƘŜȅ ŀǊŜƴΩǘ ŀƭǿŀȅǎ ǊƛƎƘǘΦ 
 



Increased Life Span Is Mostly Due to 

Better Nutrition and Sanitation

These are technological changes that prevent disease and affect 

populations:  i.e. public health.

 
In 1900 the average life span was just over 47 years.  In 1950 it was a little over 68 years and in 
2008 it was almost 78 years.   
 
Remember our definitionsτpublic health focuses on populations and prevention. 
 
http://en.wikipedia.org/wiki/Public_health  
 

http://en.wikipedia.org/wiki/Public_health


Food Became Cheaper and 

Healthier

Without It é

· Anemia

· Beri-Beri

· Cardiovascular 

Disease

· Diabetes

· Goiter

· Kwashiorikor

· Low Birthweight

·Marasmus

·Mental Impairment

· Osteoporosis

· Pellagra

· Rickets

· Scurvy

· SpinaBifida

· Starvation

ÅBut you gotta know what to eat.

ÅThere was better nutrition because agriculture became more efficient and cheap. 
Å On the right a long list of nutrition related diseases 
ÅBut you also have to know what to eat. 
ÅtƛŎǘǳǊŜ ƻŦ ¦{5!Ωǎ ŦƻƻŘ ǇȅǊŀƳƛŘΣ ǎƘƻǿƛƴƎ ŀŘǾƛŎŜ ƻƴ ǇƻǊǘƛƻƴǎ ƻŦ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ŦƻƻŘ ƎǊƻǳǇǎΦ 
ÅThis advice is a public health function:  population health and prevention 
Å̧ƻǳ ƳƛƎƘǘ ǎŀȅΥ  ǘƘŀǘΩǎ ŀƎǊƛŎǳƭǘǳǊŜΣ ƴƻǘ ǇǳōƭƛŎ health 
ÅThe systems overlap 
ÅSome are clearly public health technology: 

ÅIodine deficiency causes goiter and mental impairments:  Iodine in salt 
ÅYou read about fortifying grains with folic acid to prevent spina bifida 
ÅCalcium & Vitamin D to prevent osteoporosis 
ÅLess fat in diet:  cardiovascular disease and diabetes 
ÅObesity and calories/portion size 
ÅCorn sweeteners and calories/ obesity in children 

ÅNotice how agricultural policy is at odds with public health in the obesity area 
ÅObesity replacing smoking as #1 preventable health problem in US 



 

Without It é
·Cholera

·Diarrhea 
·STILL the major child killer 

in the developing world

·E Coli

·Giardiasis

·Hepatitis A

·Schistosomiasis

·Typhoid

·Etc., etc.

Better Sanitation

ÅAlso, sanitation improved throughout the 19th and 20th centuries. 
ÅWithout it diseases ranging from cholera to typhoid 
ÅAnd outrageously, diarrhea ς still the major child killer in developing countries 
Å!ƴŘ ǿƘȅΚ  DƻǾŜǊƴƳŜƴǘǎ ǿƻƴΩǘ ŦǳƴŘ ŘŜŎŜƴǘ ǿŀǘŜǊ ǎȅǎǘŜƳǎ 
ÅSorry tƻ ǎŀȅΣ ȅƻǳǊ ǘƻƛƭŜǘ ƛǎ ōŀŎƪŜŘ ǳǇ όŎƭƛŎƪ ǘƻ ƴŜȄǘ ǎƭƛŘŜύΧ 
---------------------------------------------------------------------------------------------------------------- 
ÅCholera outbreak in Peru 1991 

ÅYou can get cholera treatment through medical care,  ok 
Åbut costlyς nice if you can afford it 
Åwhat about the poor? 

 



Water Treatment Plant, Portland

ÅYour toilet is backed up by a lot of technology! 
ÅThis is  a picture of the Portland water treatment plant on the Columbia 
ÅI visited, thanks to Katie Bretsch, class of 1974 
ÅKatie worked for, in her words, The department of where it goes when you flush 
------------------------------------------------------------------------------------------------------------ 
This being Reed, a dose of Hum 110 
ÅRomans had this technology:   

ÅWater pipes and aqueducts 
ÅSewers ς the Cloaca Maxima flowed into Tiber 
ÅKept their waste out of their water supply pretty well 
ÅStill lots of infectious disease in crowed unsanitary conditions 
ÅLΩŘ ƘŀǘŜ ǘƻ ƭƛǾŜ ŘƻǿƴǎǘǊŜŀƳ ŦǊƻƳ wƻƳŜΗ 

 
 



Public Health, Not Medical Care

ÅNow take a look at the causes of health and illness today. 
ÅThis slide summarizes the major determinants of health, estimated in 1993 and 2002 
ÅDown at the bottom, healthcare  directly responsible for about 10% of our health 
ÅWe know more about the human genome and disease, so increase from 20 to 30% 

ÅThis will affect medical care in future ς ǿŜ Ƨǳǎǘ ŘƻƴΩǘ ƪƴƻǿ quite how yet 
ÅThen environment ς things like pollution,  injuries, access to healthy food 

ÅTurns out most of this is social 
ÅWhere you live, income, & social status affect your health (readings) 
ÅPublic health tech affects this: injury control, pollution control, e.g. for asthma 

ÅFinally, behavioral:  down to 40% from 50% but still a huge factor 
ÅCan public health affect this?  Look at smoking rates 
Å1964 Surgeon GŜƴŜǊŀƭΩǎ ǊŜǇƻǊǘ ŎŀǳǎŜŘ ǿƘƻǇǇƛƴƎ ŘŜŎƭƛƴŜ 

Å42.4% in 1965 to 25.5% in 1990 
ÅSurgeon General heads the Public Health Service 
ÅThis was a population-wide communication 
Å5ƻŎǘƻǊǎ ŘƛŘ ƴƻǘ ŎƻƴǎƛǎǘŜƴǘƭȅ ƻŦŦŜǊ ǘƘƛǎ ŀŘǾƛŎŜΣ ŀƭǘƘƻǳƎƘ ƛǘΩǎ ǇƻǿŜǊŦǳƭ ǿƘŜƴ ǘƘŜȅ 
do 

ÅNow, tax on cigarettes, clean indoor air promote even more decline 
Å20.6% in 2008 
ÅThe remaining smokers are mostly addicted, need nicotine replacement 
(medical care!) 

Åproud to say that Robert Wood Johnson Foundation stimulated lots of this 

http://www.ncbi.nlm.nih.gov/pubmed/8411605  
http://content.healthaffairs.org/cgi/content/abstract/21/2/78 

http://www.ncbi.nlm.nih.gov/pubmed/8411605
http://content.healthaffairs.org/cgi/content/abstract/21/2/78


Public Health 

Technologies:

·Populations

·Most are Preventive 

·Many Are Highly Beneficial 

·Long Term

·Often Invisible

Medical Care 

Technologies:

·Individual

·Most are Curative

·Some Are, Some Ainõt

·Often Immediate

·Highly Visible

Imbalance Between Public Health & Medical Care

ÅSo if public health is so important, why do we think about medical care when we think about 
health? 
 
ÅMedical care is  

ÅHighly visible 
ÅOften dramatic 
ÅOften has immediate effects 
ÅAlthough care of chronic disease often does not ς increasing issue around the globe 

 
ÅPublic health is often invisible 

ÅHow do you show what you prevented? 
ÅMany effects are long term 
ÅChanges in RATES of problems, not individual success 

 
 
 



Good Technologies Become Invisible

·We focus on the visible & new.

·We neglect the old technologies.  

·For example:

·Primary medical care versus specialty care

·Antibiotic resistance

·They come back tobite us.

ÅWe can see this with two examples 
ÅPrimary care is your family doctor ς  

Åinternist, general practitioner, family medicine 
ÅTheir work is not glamorous  
ÅBut they put all the pieces togetherς ǎǇŜŎƛŀƭƛǎǘǎ ƭƛǘŜǊŀƭƭȅ /!bΩ¢ 

ÅMost of the glamorous advances have been in specialty care 
ÅThink open heart surgery or oncology 

ÅBut specialists get a lot more money and status 
ÅToo many specialists, not enough primary care doctors in US 

Å/ŀƴΩǘ ŦƛƴŘ ŀ ǇǊimary care doc in Boston these days 
ÅNot enough focus on the whole person and their connected issues 

ÅCost of specialty care 
ÅAntibiotic resistance 

ÅWe take antibiotics for granted 
ÅFeed them to cattle 
ÅTake them for the wrong thing 

ÅResistant strains ς superbugs and resistant infections in hospitals, TB, AIDS, etc. 



How Do We Think about Health Technology?

·òGee Whizó gadgets

·Scary things

·But what about

·Effectiveness?

·Cost-effectiveness?

·Population Benefit?

·Social Justice?

All this affects how we think of health tech. 
 
ÅWe have to look at the effectiveness, and the cost-effectiveness,  

Å{ƻŎƛŜǘȅ ŎŀƴΩǘ ŀŦŦƻǊŘ ǳǎŜƭŜǎǎ ǘǊŜŀǘƳŜƴǘǎ 
ÅAlso, what about population benefit?   

ÅLǘΩǎ ŀ ǊŀǘŜΣ ƻǊ ǇǊŜǾŀƭŜƴŎŜΣ ƴƻǘ ŀƴ ƛƴŘƛǾƛŘǳŀƭ ŎŀǎŜΦ 
ÅLǘΩǎ ǘƘŜ ǇǳōƭƛŎ ƎƻƻŘΦ 
Å!ǎ ǿŜΩƭƭ ǎŜŜΣ ǘƘŜǊŜΩǎ ŀ ǊŜŀƭ ƛǎǎǳŜ ƘŜǊŜΦ 

ÅSocial justice 
ÅExpenditure on fetal montor vs  

ÅSolving low birthweight problem 
ÅPoor minority women 

 



ñIf I can think 

of it,

it must be important.ò

Probability and Prevalence

·Humans just donõt get it

·Bias in decision making

·Availability heuristic

·Recent / vivid

·Dreaded /catastrophic

·Perceived control

·Man-made problem

http://www.psychwiki.com/wiki/Availability_Heuristic
http://sds.hss.cmu.edu/risk/Projects.htm
http://www.sciencemag.org/cgi/content/abstract/236/4799/280


·Lifetime Odds of Death 

From:

Motor vehicle 

crash 1 in 85

Assault with gun 1 in 300

Pedestrian accident 1 in 623

Medical complications 1 in 1,523

Bicycle accident 1 in 4,147

Plane crash 1 in 5,862

Lightning 1 in 81,701

War 1 in 137,141

Snakebite 1 in 479,992

Terrorism 0

?

Humans just donõt get it.

Source:  National Safety Council, 2009

ÅIŜǊŜΩǎ ŀƴ ƛƭƭǳǎǘǊŀǘƛƻƴ ƻŦ ǘƘŜ ǇǊƻōƭŜƳ 
ÅOn the right you see the lifetime chances of dying from a list of problems 
ÅLΩǾŜ ƘƛƎƘƭƛƎƘǘŜŘ ǘǿƻ ŎŀǳǎŜǎ ƻŦ ŘŜŀǘƘΥ 

ÅMotor vehicle crash vs plane crash 
Å̧ƻǳΩǾŜ ƘŜŀǊŘ ƳƻǊŜ ǊŜŎŜƴǘƭȅ ŀōƻǳǘ ŦŜŀǊ ƻŦ ŦƭȅƛƴƎ ŀŦǘŜǊ фмм 

ÅYet people get blithely behind the wheel aƴŘ ŘƻƴΩǘ ǳǎŜ ǎŜŀǘ ōŜƭǘΦ 
ÅNow, people really hate these lists. 

ÅThey even get mad. 
Å¢ƘŜȅ Ƨǳǎǘ ŎŀƴΩǘ ǊŜƭŀǘŜ ǘƻ ǇǊƻōŀōƛƭƛǘȅ ƭƛƪŜ ǘƘƛǎ 
ÅIt seems irrelevant. 

ÅClassic case:  being struck by lightning, listed here. 
ÅSeems patronizing and minimizing important problems. 

ÅBut choices in public interest mean we have to pay attention 
 
 



·Lifetime Odds of Death

·From:

Motor vehicle crash 1 in 85

Assault with gun 1 in 300

Pedestrian accident 1 in 623

Medical complications 1 in 1,523

Bicycle accident 1 in 4,147

Plane crash 1 in 5,862

Lightning 1 in 81,701

War 1 in 137,141

Snakebite 1 in 479,992

Terrorism 0

Policymakers 

are human 

(mostly)

Source:  National Safety Council, 2009

ÅThis slide is here because  
Åpolicy makers have to take these issues into account 
ÅBut just like the rest of us they often ignore prevalence and probability 

ÅFor example in the US: 
ÅChances of death from assault with a gun are 1 in 300 
ÅChances of death from terrorism are as close to zero as you can get! 

Å²ŜΩŘ ƭƛƪŜ ǘƻ ƪŜŜǇ ƛǘ ǘƘŀǘ ǿŀȅΣ ƻŦ ŎƻǳǊǎŜΧ 
ÅThis is not an argument about Homeland Security 

Å.ǳǘ ǿŜΩǊŜ ƴŜƎƭŜŎǘƛƴƎ ǎƭŀǳƎƘǘŜǊ ƻŦ ȅƻǳƴƎ ōƭŀŎƪ ŀƴd Latino men  
ÅWe know why that is. 
Å¢ƘŀǘΩǎ ǿƘȅ ǇƻƭƛŎȅ ƳŀƪŜǊǎ ŀǊŜ ƘǳƳŀƴΣ ah{¢[¸Φ 

ÅThey allocate resources 
ÅPart of that is based on health considerations 
ÅNot everything -- ²Ŝ ŘƻƴΩǘ ŀǎƪ Ƙƻǿ Ƴŀƴȅ ōŀōƛŜǎ ǿƛƭƭ ŘƛŜ ǘƻ ŦǳƴŘ ǘƘŜ ŀǊǘǎ ŦƻǊ ŜȄŀƳǇƭŜ 
ÅHealth is ONE consideration 

ÅBUT yƻǳΩŘ ƭƛƪŜ ƛǘ ǘƻ ōŜ ŎƻƴǎƛǎǘŜƴǘ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ ƘŜŀƭǘƘ ŎƻƴŎŜǊƴǎΗ 
(Although these data are domestic US, the relative rates are not going to be that different ς less 
gun violence where guns are not plentiful, but even in Australia, snakebite is still relatively rare 
compared to pedestrian accident.) 



·Lifetime Odds of Death

·From:

Motor vehicle crash 1 in 85

Assault with gun 1 in 300

Pedestrian accident 1 in 623

Medical 

complications 1 in 1,523

Bicycle accident 1 in 4,147

Plane crash 1 in 5,862

Lightning 1 in 81,701

War 1 in 137,141

Snakebite 1 in 479,992

Terrorism 0

Doctors are human too

Source:  National Safety Council, 2009

ÅDoctors want to do the right thing 
ÅThis is not about doctors making mistakes. 
ÅLǘΩǎ ŀōƻǳǘ ǿƘŜǊŜ ǇƘȅǎƛŎƛŀƴǎ ŘŜŎƛŘŜ ǘƻ ŦƻŎǳǎ ŀƴŘ ǿƘȅ ǉǳŀƭƛǘȅ ƛƳǇǊƻǾŜƳŜƴǘ ƛǎ ƘŀǊŘ 
Å¢ƘŜȅΩǊŜ ŀǇǇǊƻǇǊƛŀǘŜƭȅ ŦƻŎǳǎŜŘ ƻƴ ƛƴŘƛǾƛŘǳŀƭǎ 
ÅIt takes a concerted effort to focus on issues of prevalence and patterns 

ÅAnesthesia ς brought the rates of complications down to near zero 
ÅInfant mortality ς each case reviewed to examine cause 

ÅAs a result, obstetricians and neonatologists made great strides in care 
ÅLΩƭƭ ƎƛǾŜ ŜȄŀƳǇƭŜ ƻŦ Ƙƻǿ ǘƘƛǎ Ŏŀƴ ǿƻǊƪΣ ƭŀǘŜǊΦ 
----------------------------------------------------------------------------------------------------------- 
What are odds?  (from  
Odds are just an alternative way of expressing the likelihood of an event such as catching the 
flu. Probability is the expected number of flu patients divided by the total number of patients. 
Odds would be the expected number of flu patients divided by the expected number of non-flu 
patients. 
During the flu season, you might see ten patients in a day. One would have the flu and the other 
nine would have something else. So the probability of the flu in your patient pool would be one 
out of ten. The odds would be one to nine.

http://www.childrens-mercy.org/stats/definitions/odds.htm


Public Health 

Technologies:

·Populations

·Most are Preventive 

·Many Are Highly Beneficial

·Long Term

·Often Invisible

·Underappreciated

·Underfinanced

Medical Care 

Technologies:

·Individual

·Most are Curative

·Some Are, Some Ainõt

·Often Immediate

·Highly Visible

·Over-Valued

·Too Costly

Imbalance Between Public Health & Medical Care

These issues lead to a situation where ǘƘŜǊŜΩǎ ŀƴ ƛƳōŀƭŀƴŎŜΦ 
 



Public Health is Underfunded:

2% of Federal and State Expenditures on Health

Sources:  

Government Spending in the United States of America  

www.usgovernmentspending.com

Trust for Americaõs Health:  Shortchanging Americaõs Health, 2009 

http://healthyamericans.org/report/61/shortchanging09

Medical Care (98%)

Å Federal per capita

$2,103.9

Å State per capita

$1,205.0

Fiscal 2008

Public Health (2%)    

Å Federal per capita

$17.60

Å State per capita

$33.71

Fiscal 2008 

In 2008, only 2% of federal and state funds for health went to public health.  
 
http://healthyamericans.org/report/61/shortchanging09  
www.usgovernmentspending.com  

http://healthyamericans.org/report/61/shortchanging09
http://www.usgovernmentspending.com/


Medical Care

· Individual

·Most are Curative

· Some Are, Some Ainõt

· Often Immediate

· Highly Visible

· Over-valued

Expenditures Drive 

Out Everything

Else

A Dangerous Imbalance

Public Health

· Populations

·Most are Preventive 

·Many are Highly Beneficial 

· Long Term

· Often Invisible

· Underappreciated

· Underfinanced

ÅThis is a DANGEROUS imbalance. 
ÅAnd unfortunately, expenditures on medical care drive out EVERY other consideration 

ÅThey make us less competitive in the world 
Å²Ŝ ŎŀƴΩǘ ƎŜǘ ŎƻǾŜǊŀƎŜ ƻŦ пт Ƴƛƭƭƛƻƴ ǇŜƻǇƭŜ ōŜŎŀǳǎŜ ǿŜ ŦŜŀǊ ǘƘŜ Ŏƻǎǘ 
ÅtƻƭƛŎȅ ƳŀƪŜǊǎ ŀǊŜ ǎƻ ƻōǎŜǎǎŜŘ ǿƛǘƘ ǘƘƛǎ ǘƘŀǘ ǘƘŜȅ ŎŀƴΩǘ ŦƻŎǳǎ ƻƴ ŀƴȅǘƘƛƴƎ ŜƭǎŜ 
ÅI can tell you this ς our foundation sponsors a Health Forum in DC 

ÅLŦ ƛǘΩǎ ŀōƻǳǘ ŎƻǎǘΣ ǎǘŀƴŘƛƴƎ ǊƻƻƳ only for Congressional staffers 
ÅAnything else ς even bioterrorism ς ŎŀƴΩǘ ƎŜǘ ǘǊŀŎǘƛƻƴ 

  
 



Personal Health Care Expenditures 

by Type of Expenditure, 1965ð2018

As you can see personal health care expenditures continue to rise exponentially 
At the same time, a recent RAND study in your readings indicated that people get only 50% of 
the right care.   
Just what are we buying, anyway? 
 
http://www.randcompare.org/us-health-care-today/spending#distribution-of-health-care-
spending  

http://www.randcompare.org/us-health-care-today/spending#distribution-of-health-care-spending
http://www.randcompare.org/us-health-care-today/spending#distribution-of-health-care-spending


How Do We Get Value from Health Care?

·Is a technology worth the cost? 

·Effectiveness=adoption by 

medicine

·Getting the right care is an 

interactionof 

·Technology

·Science

·Human Relationships

ÅLŦ ǘƘŀǘΩǎ ǘƘŜ ŎŜƴǘǊŀƭ ǇǊƻōƭŜƳΣ ǘƘŜƴ ǿŜ ƴŜŜŘ ǘƻ ŀǎƪΥ 
 
[read slide] 
 
ÅIn a study recently conducted by RAND, in all forms of medical care people only got 50% of the 
right care. 

Å¢Ƙƛǎ ƛǎ bh¢ ŘƻŎǘƻǊǎΩ Ŧŀǳƭǘ 
ÅToo much to do 
ÅToo complex 
ÅToo much to learn and remember 

 
 
 



Choosing Effective Medical Technology

·Randomized Clinical Trials (RCT)

·Technology often has smaller effects than we think.

·Compared to less-controlled studies:

·RCT conclusions less optimistic

Treatment

Group

Control

Group

Patients

ÅThe first challenge is to make sure that we choose effective medical technology 
ÅThat is why we do randomized clinical trials, or RCTs 
ÅtŜƻǇƭŜ ƻŦǘŜƴ ŘƻƴΩǘ ǳƴŘŜǊǎǘŀƴŘ ǿƘŀǘ ŜȄŀŎǘƭȅ ǘƘƛǎ ƛǎ 
ÅPatients are randomly assigned 

ÅEither to receive a treatment 
ÅOr to a control group, most often usual care 
ÅSometimes study has more than two arms 

Å¢ƘŀǘΩǎ ŀŦǘŜǊ ŀ ǿƘƻƭŜ ƭƻǘ ƻŦ 
ÅDevelopmental tests 
ÅPatient safety considerations 
ÅEthical debates 

ÅRandom assignment is not well-understood 
ÅLǘΩǎ ƴƻǘ ŎŀǊŜƭŜǎǎ ƻǊ ƘŜƭǘŜǊ ǎƪŜƭǘŜǊ 
ÅLǘΩǎ ±9w¸ ŎŀǊŜŦǳƭ 
ÅLǘΩǎ ŀ ƭƻǘǘŜǊȅ 
ÅLǘΩǎ ƻǳǊ ōŜǎǘ ŘŜŦŜƴǎŜ ŀƎŀƛƴǎǘ ōƛŀǎŜŘ ǊŜǎǳƭǘǎ 

ÅIn medicine, it regularly happens that the RCTs show less optimistic effects 
 
http://www.sciencemag.org/cgi/pdf_extract/198/4318/684  
 

http://www.sciencemag.org/cgi/pdf_extract/198/4318/684


Importance of Cochrane Library

These Work: These Do NOT Work

·Depression:
·SSRI = St Johnõs Wort
·SSRI = Cognitive 

Therapy

·Smoking cessation
·Nicotine replacement
·Nurse-led counseling

·Glucosamine for 
arthritis

·Vitamin C for colds

·Bed rest for lower back 
pain

·Abstinence-only sex 
education

·Nutrition supplements for 
people with HIV

·Hypnotism for smoking 
cessation

ÅThis is why Cochrane Library is so important  
Å It collects ALL the RCTs 
ÅLooks at their quality  



Steroids for Preterm Labor

·Matures organs of the fetus

·Prevents:

·Respiratory distress syndrome ðòblue babyó

·Bleeding inside brain

·Death

·Obstetricians did not use 

·We got them to do it 

·(Leviton et al., JAMA 1999)

ÅI want to return to the case of steroids for preterm labor 
ÅPreterm babies can suffer  

ÅRespiratory distress syndrome ς ƭƛǘǘƭŜ ƭǳƴƎǎ ŀǊŜƴΩǘ ŘŜǾŜƭƻǇŜŘ  
Åblue baby 

ÅBleeding inside the brain 
ÅCauses brain damage and cerebral palsy 

ÅA $3 shot of a steroid matures the organs of the fetus 
ÅLess death and disability, less time on respirator 

ÅObstetricians were not using it 
ÅWhy: 

ÅFear of steroid ς disguises infection in the mother 
ÅWait and watch ς then she gives birth - Opportunity was lost 

ÅaŜǎǎŀƎŜ ǿŀǎ ŎƭŜŀǊΥ  άWǳǎǘ 5ƻ LǘΦέ And they did  
ÅLeviton, L.C., Goldenberg, R.L., Baker, C.S., Freda, M., et al.  Randomized 
Controlled Trial of Methods to Encourage the Use of Antenatal Corticosteroid 
Therapy for Fetal Maturation. J American Medical Assn, 1999, 281 (1): 46-52 

 



Steroids for Preterm Labor:  Maternal Infections

I wanted to show you an example of how Cochrane Library displays the evidence. 
Here you see all 12 RCTs of the effects of the steroids on maternal infections 
The bottoƳ ƭƛƴŜ ƛǎ ǘƘŜǊŜΩǎ ƴƻǘƘƛƴƎ ǘƘŜǊŜΣ ōǳǘ ǿŜ ƴŜŜŘŜŘ ǘƻ ǊŜŀǎǎǳǊŜ ƻōǎǘŜǘǊƛŎƛŀƴǎΦ 
 



Steroids for Preterm Labor:  Maternal Infections

ÅIŜǊŜΩǎ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ǎǘǳŘƛŜǎ  
Åthey make sure to get ALL of them 
ÅThis is to avoid bias 
ÅUnpublished studies less likely to be statistically significant 

ÅThere would be a lot more studies if we were looking at infant outcomes, but this is easier to 
read. 
 



Steroids for Preterm Labor:  Maternal Infections

ÅHere you see comparison of treatment and control group for each study. 
ÅIt shows  

Åthe number of infections in each group 
Ådivided by the number of patients in each group 
ÅSo  in the first study by Amorim, 1999 

Å2 women out of 110 in the treatment group were infected 
Å1 woman out of 108 in the control group was infected 

ÅInfection is still pretty rare, so this can vary within a study 
ÅBut across studies it stabilizes 

 
 



Steroids for Preterm Labor:  Maternal Infections

ÅThen they turn that into a number 
Å indicating the risk of infection in the treatment group 
Årelative to the control group 
ÅLŦ ƛǘΩǎ мΣ ǘƘŜǊŜΩǎ ƴƻ ŘƛŦŦŜǊŜƴŎŜ 
ÅLŦ ƛǘΩǎ ƭŜǎǎ ǘƘŀƴ ƻƴŜΣ ǘƘŜǊŜΩǎ ŦŜǿŜǊ ƛƴŦŜŎǘƛƻƴǎ ƛƴ ǘǊŜŀǘƳŜƴǘ ƎǊƻǳǇ 
ÅLŦ ƛǘΩǎ ƎǊŜŀǘŜǊ ǘƘŀƴ ƻƴŜΣ ǘƘŜǊŜΩǎ ƳƻǊŜ ƛƴŦŜŎǘƛƻƴǎ ƛƴ ǘǊŜŀǘƳŜƴǘ ƎǊƻǳǇ 

 

 
In statistics and mathematical epidemiology, relative risk (RR) is the risk of an event (or of 
developing a disease) relative to exposure. Relative risk is a ratio of the probability of the event 
occurring in the exposed group versus a non-exposed group. 
 
Another term for the relative risk is the risk ratio because it is the ratio of the risk in the exposed 
divided by the risk in the unexposed. 
 
http://en.wikipedia.org/wiki/Relative_risk  

http://en.wikipedia.org/wiki/Relative_risk


Steroids for Preterm Labor:  Maternal Infections

ÅThis is how Cochrane Library displays the results. 
ÅThe dots are the number I just spoke about, the relative risk. 
ÅSome dots are bigger than others because the studies are better, e.g. bigger sample 
ÅThe vertical line indicates a relative risk of 1, in other words, no difference. 
ÅThe horizontal lines indicate the range within which the estimate might lie 

ÅThe 95% confidence interval 
ÅIf these lines cross the vertical line, that means the result is not statistically significant ς 
due to chance only 

 
 



Steroids for Preterm Labor:  Maternal Infections

Down at the bottom you see the summary 
This is as close to nothing as you can possibly get. 
Maternal infections are just not a problem 
Obstetricians should stop worrying about it. 
 
 



Doctors Want To Do the Right Thing

·Obstacles

·How do we get quality improvement?

·Authoritative statements:  òbenefit outweighs riskó

·Payment (maybeé)

·Doctors are hungry to talk with each other.

·Social and professional networks

·Project Echo, Sermo(in readings)

ÅSo how can doctors bring their practice in line with what we know is effective? 
ÅOne way is authoritative statements 

ÅThis is what we did with steroid case 
ÅYou could pay doctors for the more effective care 

Å¢ƘŜǊŜΩǎ ǊŜŀƭ ǉǳŜǎǘƛƻƴǎ ŀōƻǳǘ ǿƘŜǘƘŜǊ ǘƘƛǎ ǿƻǊƪǎΣ ǘƘƻǳƎƘ 
ÅDoctors want to practice the right care  
ÅOther things are getting in their way 

ÅWhat doctors often are hungry for, and respond to are working with their peers 
Å¢ƘŀǘΩǎ ǿƘȅ ǘƘŜ ƘŜŀƭǘƘ ƎǊƻǳǇΩǎ readings include Project Echo and Sermo 
ÅBoth of them are technological ways to activate those professional networks 
 



Project ECHO is a telemedicine program that allows doctors to share cases with experts in order 
to improve care. 
 
Located in New Mexico ς rural state 
Need a way to get best medical advice quickly 
{ƭƛŘŜ ǎƘƻǿǎ ƭƻŎŀǘƛƻƴ ƻŦ tǊƻƧŜŎǘ 9/IhΩǎ ǘŜƭŜƳŜŘƛŎƛƴŜ  ǇŀǊǘƴŜǊǎ 
 



Project ECHO Telemedicine

IŜǊŜΩǎ ŀ ǇƛŎǘǳǊŜ ƻŦ ǘƘŜ Ŏƻƴǎǳƭǘŀǘƛƻƴǎ ƛƴ ǇǊƻƎǊŜǎǎΦ 
 
They won the Ashoka prize for disruptive medical innovations. 
http://www.changemakers.com/node/1036   

 
Now they want to expand this idea to rural India. 
 

http://www.changemakers.com/node/1036


Sermo

ÅSermo is the largest online network of 
ÅFront-line doctors 
Å100,000 members  
ÅAbout 1/3 of all practicing US doctors 

ÅBig draw because they can privately share their cases 
Åbƻ ŀŘǾŜǊǘƛǎƛƴƎΣ ƴƻ ƛƴǎǳǊŀƴŎŜ ǇǊŜǎǎǳǊŜΣ ƴƻ ŀǳǘƘƻǊƛǘŀǘƛǾŜ ǎǘŀǘŜƳŜƴǘǎΧ just them and their 
colleagues 
 
You can explore at http://www.sermo.com/about/introduction

http://www.sermo.com/about/introduction


Getting Public Health Right

·Like medicine, also an interaction of

·Technology

·Science

·Human Relationships

Gee Whiz photos 

courtesy of the CDC  

ñHot Labò

ÅLike medicine, we need to get public health right, too 
ÅLǘΩǎ ƴƻǘ ŀƭƭ ŜŦŦŜŎǘƛǾŜ ŀƴŘ ǘŜǊǊƛŦƛŎ 
ÅPublic health is languishing. 

Å¢ƘŜǊŜ ƛǎ ŀ άƎŜŜ ǿƘƛȊέ ŜƭŜƳŜƴǘΣ ǘƘƻǳƎh 
ÅThe guy in the red space suit is not washing his smelly socks 
ÅIŜΩǎ ƛƴ ǘƘŜ /5/ άƘƻǘ ƭŀōέ ǿƻǊƪƛƴƎ ǿƛǘƘ ŜōƻƭŀΣ ǇƭŀƎǳŜΣ ŀƴŘ ƻǘƘŜǊ ƎƻƻŘƛŜǎ 

ÅThe building is the CDC hot lab itself 
ÅThe building has laminar air flow, meaning that air is always flowing TOWARD the 
germs. 
ÅThe work areas are separated from the rest of the building 
ÅLŦ ǘƘŜǊŜΩǎ ŀƴ ŜŀǊǘƘǉǳŀƪŜΣ ǘƘŜ ōǳƛƭŘƛƴƎ ǿƛƭƭ ŘƛǾƛŘŜ ƛƴ ǘǿƻΣ ƛǎƻƭŀǘƛƴƎ ǘƘŜ ƎŜǊƳǎΦ 



Scary and Visible at Lasté

ÅAnd public health gets to be scary and visible at last, 
ÅCourtesy of the anthrax attacks of 2001 
ÅAnd concerns about weaponized germs and bioterrorism 

Å¢ƻ ǘƘŜ ƭŜŦǘ ȅƻǳ ǎŜŜ /5/Ωǎ ǿŜō ǇŀƎŜ ƻƴ ǇǊŜǇŀǊŜŘƴŜǎǎ 
ÅWith anthrax featured 

ÅOn the right you see a journal of CDC, Emerging Infectious Diseases 
ÅSpecial issue on bioterrorism 

ÅThe feds gave CDC and state health departments a lot more money after 9/11 
ÅIƻǿŜǾŜǊΣ ƛǘΩǎ ŘƛǎǘƻǊǘŜŘ ŀƭƭ ƻŦ ǇǳōƭƛŎ ƘŜŀƭǘƘ 
ÅVital things like maternal and child health are still underfunded and ignored. 

 



Less Visible, but Vital

Surveillance:  the ongoing systematic collection, collation, 

analysis and interpretation of data and informing those 

who need to know to take action (WHO)

·Technology

·Computer analysis

·Labs

·Phones

·Production of medicines

·Science

·Epidemiology

·Statistics

·Human Interaction

ÅI wanted to give you an example of a vital public health activity that gets no visibility at all. 
ÅSurveillance ς poor choice of words. 
ÅDefined by World Health Organization as [read slide] 
http://www.who.int/csr/labepidemiology/surveillancesystems/en/  
ÅEpidemiology according to CDC :  "the study of the distribution and determinants of health-
related states in specified populations, and the application of this study to control health 
problems."   we can talk more about what that means if you like. 
-------------------------------------------------------------------------------------- 
StudyτEpidemiology is the basic science of public health. It's a highly quantitative discipline 
based on principles of statistics and research methodologies. 
DistributionτEpidemiologists study the distribution of frequencies and patterns of health 
events within groups in a population. To do this, they use descriptive epidemiology, which 
characterizes health events in terms of time, place, and person. 
DeterminantsτEpidemiologists also attempt to search for causes or factors that are associated 
with increased risk or probability of disease. This type of epidemiology, where we move from 
questions of "who," "what," "where," and "when" and start trying to answer "how" and "why," 
is referred to as analytical epidemiology. 
Health-related statesτAlthough infectious diseases were clearly the focus of much of the early 

http://www.who.int/csr/labepidemiology/surveillancesystems/en/


epidemiological work, this is no longer true. Epidemiology as it is practiced today is applied to 
the whole spectrum of health-related events, which includes chronic disease, environmental 
problems, behavioral problems, and injuries in addition to infectious disease. 
PopulationsτOne of the most important distinguishing characteristics of epidemiology is that it 
deals with groups of people rather than with individual patients. 
ControlτFinally, although epidemiology can be used simply as an analytical tool for studying 
diseases and their determinants, it serves a more active role. Epidemiological data steers public 
health decision making and aids in developing and evaluating interventions to control and 
prevent health problems. This is the primary function of applied, or field, epidemiology.  
 
Source:   Centers for Disease Control http://www.cdc.gov/excite/classroom/intro_epi.htm  

http://www.cdc.gov/excite/classroom/intro_epi.htm


In this example 
World Health Organization 
Eradication of polio  http://www.who.int/csr/labepidemiology/surveillancesystems/en/  
Can we do it?  We eradicated smallpox, a great story. 
http://www.cdc.gov/Features/SmallpoxEradication/  
 
 
 
 

http://www.who.int/csr/labepidemiology/surveillancesystems/en/
http://www.cdc.gov/Features/SmallpoxEradication/


In this example http://www.who.int/csr/labepidemiology/surveillancesystems/en/  
Interaction of human relationships / technology 
Red bars ς cases 
Blue ς completion of treatment 
Green ς cures 
You can see over time the bars converge ς more cures 
Public health nurses even have to stand over people to see that they take their meds. 
But we can do this because it is a reportable disease and health departments have police 
powers for clear and present dangers. 
 

http://www.who.int/csr/labepidemiology/surveillancesystems/en/


The Power of Surveillance:  
London Cholera Outbreak 1854

John Snow

1813-1858

ÅFirst really powerful example of surveillance affecting action 
ÅJohn Snow, physician 

ÅStudying the theory that bacteria caused disease 
ÅSnow believed cholera in water supply 
ÅIƛǎ ǎŀƳǇƭŜǎ ŘƛŘƴΩǘ ŀŎǘǳŀƭƭȅ ǎƘƻǿ ƛǘ ǳƴŘŜǊ ƳƛŎǊƻǎŎƻǇŜ 
ÅBUTς what he did was to plot where the cases were. 

ÅDisease cases clustered in Soho 
ÅThis is his original map.   
Å/ŀƴΩǘ ǎŜe too well, but the little bars indicate number of cases  
 by residence. 
 



The Power of Surveillance:  
London Cholera Outbreak 1854

ÅIŜǊŜΩǎ ŀ ƳŀƎƴƛŦƛŜŘ ǇŀǊǘ ƻŦ ǘƘŜ ƳŀǇ ς you can see how cases cluster 
ÅSnow identified the Broad Street pump as possible source of cholera contamination. 

ÅTook handle off pump, epidemic ended 
ÅOn the left you see memorial to Snowς location of pump on Broad Street 
ÅStarted the sanitarian movement in Britain 

ÅPolitical uproar, lots of false starts 
ÅCity put the handle back on the pump after the epidemic was over. 
ÅBut we got there eventually 

 
 



Address: 39, Broadwick St, London, W1F

Tel: 08721 077 077

Tubes:  Oxford Circus, Piccadilly Circus

Brewery: Samuel Smithôs

You can visit the John Snow pub at  39 Broadwick Street in London, right across from the 
memorial. 
 



Geographic Information Systems (GIS)
Obesity, Poverty and Food Access

Source:  Rutgers Institute for Health Policy, 2010

Å²ŜΩǊŜ ƴƻǿ ǳǎƛƴƎ ǎǳrveillance for many other purposes. 
ÅA new tool for this is computer technology called Geographic Information Systems, or GIS 
ÅA pressing issue is obesity, which is overtaking smoking as the leading preventable cause of 
death 

ÅPoor people and minorities affected more than others 
ÅBoth diet and physical activity are involved 
ÅWe know that poor people have less access to healthy food 
ÅSo we wanted to know whether we could plan for the introduction of new food outlets 
with healthier foods 

ÅWhat you see was produced by Punam Ohri-Vachaspati,  a visiting fellow at RWJF in Princeton. 
ÅMap of Newark, New Jersey 

ÅVery poor city 
ÅOn the left, you can see the percentage of households in poverty by location 

ÅThe darkest areas have more than 50% of households below poverty line 
ÅThe green dots on the left are the location of food markets 
ÅOn the right is a measure of the density of supermarkets in those neighborhoods 
ÅYou can see that supermarket density is highest in the more affluent area to the east. 

 



GIS:  Convenience Stores, Junk Food & Poverty

Source:  Rutgers Institute for Health Policy, 2010

ÅConvenience stores are also implicated in this problem. 
ÅThey often have mostly junk food 
ÅYou can see on the right how the density of convenience stores crosses all boundaries 
ÅBUT ς the areas that have less access to supermarkets have LOTS of access to junk food 
ÅAnd they are the poorest areas in a poor city. 
 

 
 



GIS and Advocacy:

Food Access and

Diet-Related Deaths in Chicago

ÅThis kind of approach is now being used for advocacy. 
ÅHere you see a map of Chicago produced by the Food Trust  
ÅThe areas in red are those that have  

ÅLow sales from supermarkets 
ÅLow income AND 
ÅHigh rates of death from diet-related causes: 

ÅHeart attack 
ÅStroke 
ÅDiabetes 

ÅThe Food Trust works nationally to stimulate building of new supermarkets in low income areas 
ÅIn Philadelphia, over 30 supermarkets now in operation 
ÅOnly 1 closed so far 

ÅCould happen to any business 
ÅThis work was also produced with support from Robert Wood Johnson Foundation 

 
 


