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Burden of Disease

Medical System Public Health

“The collective character of diseases that
affect us as a population” -- Allan Brandt

 

Medical System Public Health
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Slide showing country distribution of estimated 2.7 million adults and children newly infected 
with HIV in 2007 from UNAIDS has been removed due to copyright restrictions. 
See Slide 5 in "Core Slides: Global summary of the HIV and AIDS epidemic, 2007." UNAIDS 2008. 
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Courtesy of Gapminder World powered by Trendalyzer. Used with permission. 

You are here
(US LE: 78.1)
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Courtesy of Gapminder World  powered by Trendalyzer. Used with permission. 

You are here
(US IMR 6.7/1000)
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Burden of Disease: ER Rx

Public domain table from Nawar, Eric W., Richard W. Niska, and Jianmin Xu. "National Hospital Ambulatory Medical Care Survey: 2005 
Emergency Department Summary." Advance data from vital and health statistics, no. 386 (2007). 
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Burden of Disease: Hospital Admits

Public domain table from Merrill, Chaya T., and Anne Elixhauser. Hospitalization in the United States, 2002.
 Rockville, MD: Agency for Healthcare Research and Quality, 2005. HCUP Fact Book No. 6. AHRQ Publication
 No. 05-0056. ISBN: 1587632179. www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

7
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



What Should Drive Policy?

Causes of Death: CAD, Cancer, CVD

Causes of Disability: CAD, CVD, 
Depression, Alzheimer’s

Office Visits: cough, OB/Gyn, 
Hypertension, Sore Throat

ER: stomach pain, chest pain, fever, 
cough, headache, opiate dependence?

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

8
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Burden of Disease: Attributable Causes

Major Risk Factors account 
for ~50-70% of BODCourtesy of Elsevier, Inc., http://www.sciencedirect.com. Used with permission. www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in
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TB 194

P/i 202

CVD 107

HD 137

Cancer 64

Cancer 201

CVD 61

HD 258

Total: 874

Total: 1720

GI 142

Change Over Time
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Causes of Death, 1900 vs. 2000 (rate / 100,000)
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 PLoS Medicine 3, no. 11 (2006). 

Predicting the Burden of Disease

Mathers, Colin D., and Dejan Loncar. "Projections of Global Mortality and Burden of Disease from 2002 to 2030." PLoS Medicine 3, no. 11 (2006). 

Predicting the Burden of Disease
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Health Inequalities

Images from Boston Metro newspaper removed due to copyright restrictions.

See article in Associated Press, "Not Just Cliche: Rock Stars More Likely to Die Young," USA Today, September 4, 2007, 

(accessed September 21, 2010). 
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Health Inequalities: White-Black

Life Expectancy: 78.3 vs. 73.7
Age-Adjusted Mortality: 751.2 vs. 942.6/100,000
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Health Inequalities: Men - Women

Life Expectancy: 75.3 vs. 80.4 
Age-Adjusted Mortality: 905.8 vs. 643.4/100,000
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Health Inequalities: Age

Age-Adjusted Mortality: 80.2 vs. 184.3 vs. 875.7 vs. 5017.4

15-24

35-44

55-64

75-84
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Worldmapper: Land Area

© Copyright SASI Group (University of Sheffield) and Mark Newman (University of Michigan). Used with permission. 
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Worldmapper: Population

© Copyright SASI Group (University of Sheffield) and Mark Newman (University of Michigan). Used with permission. 
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All Deaths

© Copyright SASI Group (University of Sheffield) and Mark Newman (University of Michigan). Used with permission. 
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HIV Prevalence

© Copyright SASI Group (University of Sheffield) and Mark Newman (University of Michigan). Used with permission. 
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Malaria Deaths

© Copyright SASI Group (University of Sheffield) and Mark Newman (University of Michigan). Used with permission. 
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Any Guesses?

© Copyright SASI Group (University of Sheffield) and Mark Newman (University of Michigan). Used with permission. 
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Diabetes Prevalence

© Copyright SASI Group (University of Sheffield) and Mark Newman (University of Michigan). Used with permission. 
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Cardiovascular Deaths

© Copyright SASI Group (University of Sheffield) and Mark Newman (University of Michigan). Used with permission. 
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War Deaths

© Copyright SASI Group (University of Sheffield) and Mark Newman (University of Michigan). Used with permission. 
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Refugee Origins

© Copyright 2006 SASI Group (University of Sheffield) and Mark Newman (University of Michigan). Used with permission. 
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Health Inequalities: Rabies Deaths

Rank Territory Value

1 India 30004
2 Pakistan 2490
3 China 2009
4 Bangladesh 2000
5 Viet Nam 1550
6 Myanmar 1100
7 Philippines 398
8 Sri Lanka 168
9 Indonesia 144
10 Uganda 105

HIGHEST RABIES DEATH RATES

Technical notes

deaths per 100,000 persons per year 1995-2004*

Rank Territory Value

1 India 2.27
2 Bangladesh 1.25
3 Gabon 0.92
4 Togo 0.92
5 Namibia 0.87
6 Sri Lanka 0.59
7 Pakistan 0.47
8 Philippines 0.40
9 Viet Nam 0.38
10 Myanmar 0.36

HIGHEST RABIES DEATH COUNTS

most deaths in a year 1995-2004*
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Rabies Deaths

www.worldmapper.org

Produced by the SASI group (Sheffield) and Mark Newman (Michigan)

“About 3.5 million dog bites are registered every year in India. The Government cannot give vaccine free of
cost to all people. By 2006, the price of vaccine is expected to increase ...”

Rabies occurs in animals but can be

transmitted to humans; for example

when bitten by a rabid animal. Once

symptoms begin, up to 90 days after

the bite, it is almost always fatal. Only

human deaths are shown on this map.

India is where 85% of all human rabies

deaths occurred between 1995 and

2004. Over this period there were

21404 rabies deaths a year there.

Dogs are responsible for most human

deaths worldwide. Where rabies is

common, dogs may be feared more

than elsewhere. Thorough cleaning

and vaccinations after being bitten

by a rabid animal can prevent the

development of rabies.

• Data are from the World Health Organization,
2004, Human Resources for Health.

• *Data estimated from regional averages not
shown in tables.

*Only rates from the years with reported data
were used.

• See website for further information.

Territory size shows the proportion of human deaths
from rabies worldwide that occurred there between
1995 and 2004.

Map 237

K. Sandeep, 2002

RABIES DEATH COUNTS

ra
bi

es
 d

ea
th

s p
er

 y
ea

r 1
99

5-
20

04
, i

n 
th

ou
sa

nd
s

© Copyright SASI Group (University of Sheffield) and Mark Newman (University of Michigan). Used with permission. www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in
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Determinants of Disease:

Rank Territory Value

1 Colombia 20.17
2 Cameroon 4.37
3 St Vincent & The Grenadines 0.77
4 Philippines 0.35
5 Indonesia 0.12
6 Timor-Leste 0.09
7 Papua New Guinea 0.06
8 Comoros 0.05
9 Democratic Rep Congo 0.05
10 Mexico 0.05

TOTAL VOLCANO DEATHS

Technical notes

volcano deaths per year 1975-2000*

Rank Territory Value

1 Colombia                                    877.31
2 Cameroon 68.58
3 Philippines 27.65
4 Indonesia 25.35
5 Mexico 4.62
6 United States 3.46
7 Ethiopia 2.46
8 Dem Republic Congo 2.35
9 Japan        1.81
10 Papua New Guinea 0.35

volcano deaths per million people per year 1975-2000*

VOLCANO DEATHS PER MILLION
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Killed by Volcanoes

www.worldmapper.org

Produced by the SASI group (Sheffield) and Mark Newman (Michigan)

“Since the building was made of cement, I thought that it would resist, but the boulder-filled mud was coming
in such an overwhelming way, like a wall of tractors, razing the city, razing everything ...”

Of all the people killed by volcanoes

between 1975 and 2000, 86% died in

Colombia. Most of these people died

in the town of Armero due to mud

flows from the Nevado del Ruiz volcano,

on 13th November 1985 - almost 22

thousand deaths were recorded there.

Volcanic activity can endanger human

life in various ways: mud flows, lava

flows, pyroclastic flows (super-heated

toxic gas and debris), collapses and

landslides, and the settling of ash and

dust. Earthquakes and tsunamis caused

by volcanic activity are not included here.

There were no deaths caused by

volcanoes between 1975 and 2000 in

183 of the 200 mapped. Volcano-related

deaths occurred most frequently in

Indonesia, in 9 of the 26 years shown.

• Data and definitions are from the United Nations
Environment Programme (2005).

• See website for further information.

Territory size shows the proportion of all people killed
by volcanoes between 1975 and 2000, that died there.

Map 248

José Luis Restrepo, 1985
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Government Health Spending

© Copyright SASI Group (University of Sheffield) and Mark Newman (University of Michigan). Used with permission. 
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Proportion Living on $2 / day

© Copyright SASI Group (University of Sheffield) and Mark Newman (University of Michigan). Used with permission. 
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Underweight Children

© Copyright SASI Group (University of Sheffield) and Mark Newman (University of Michigan). Used with permission. 
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Health Inequalities: LE for Women

Figure 1B (right) from Murray, Christopher J. L., et al. "Eight Americas: Investigating Mortality Disparities across Races Counties, and
Race-Counties in the United States." PLoS Medicine 3, no. 9 (2006). 
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Life
Expectancy
increases
1.5 years
per mile
SE to NW

LE 57

LE 77

© Washington Metropolitan Area 

Transit Authority All rights reserved. 

This content is excluded from our 

Creative Commons license. 

For more information, see 

http://ocw.mit.edu/fairuse. 
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Mortality 
Rate 

Doubles 
over 

2 miles 

Boston Public Health Commission. Health of Boston 2009. Research and Evaluation Office. Boston, MA, 2009.
To access full report, visit http://www.bphc.org/about/research/hob/Pages/Home.aspx (accessed September 21, 2010). 

Public domain image by U.S. National Park Service. 

428

970
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Courtesy of The Trustees of Dartmouth College. Used with permission. To access The Dartmouth Atlas of Health Care website, visit http://www.dartmouthatlas.org/. 
www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in
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Map 2 from Fisher, Elliot, Julie Bynum, and Jonathan Skinner. "The Policy Implications of Variations in Medicare Spending Growth." 
Brief Report by The Dartmouth Institute for Health Policy and Clinical Practice, 2009. Used with permission. 
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Courtesy of Fair Allocations in Research Foundation. Used with permission. 
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Challenges of Health Inequalities

Can our explanations of disease provide 
an adequate explanation of health 
inequalities?

Can our health policies, based on this 
understanding, alleviate inequalities?

Will desire for health and social justice 
motivate adequate responses?
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Sources of Data
Deaths, Preliminary Data for 2004.  National Center for Health Statistics.
www.cdc.gov/nchs/data/hestat/ preliminarydeaths04_tables.pdf

The Health of Boston, 2008.  Boston Public Health Commission.

“Gapminder World 2006.”  http://www.gapminder.org

Global Burden of Disease and Risk Factors.  Disease Control Priorities Project.  http://www.dcp2.org/pubs/GBD

Lopez, Alan D., Colin D. Mathers, Majid Ezzati, Dean T. Jamison, and Christopher J.L., Murray.  “Global and Regional Burden of 
Disease and Risk Factors, 2001: Systematic Analysis of Population Health Data.”  Lancet 367 (27 May 2006): 1747-1757.

Mathers, Colin D., and Dejan Loncar.  “Projections of Global Mortality and Burden of Disease from 2002 to 2030.”  PLoS 
Medicine 3 (November 2006): 2011-2030.

Hospitalization in the United States, 2002.  Agency for Healthcare Research and Quality.
www.ahcpr.gov/data/hcup/factbk6/factbk6.pdf

National Ambulatory Medical Care Survey: 2004 Summary.  National Center for Health Statistics.
http://www.cdc.gov/nchs/data/ad/ad374.pdf

National Hospital Ambulatory Medical Care Survey: 2005 Emergency Department Summary.
http://www.cdc.gov/nchs/data/ad/ad386.pdf

“Worldmapper: The World As You’ve Never Seen It.”  http://www.worldmapper.org/

Murray, Christopher J.L., Sandeep C. Kulkami, Catherine Michaud, Niels Tomijima, Maria T. Bulzacchelli, Terrell J. Iandiorio, and 
Majid Ezzati.  “Eight Americas: Investigating Mortality Disparities across Races, Counties, and Race-Counties in the United 
States.”  PLoS Medicine 3 (September 2006): e260, 1-12.
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Decision Making in Cardiac Therapeutics: 
Ethics, History, and Policy

Program in Science, Technology, and Society, MIT
Department of Global Health and Social Medicine, HMS

David S. Jones, M.D., Ph.D.

11 February 2010

Background image of operating room removed due to copyright restrictions.
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DISCLOSURE


I have no financial relationship
with a commercial entity producing
health-care related products and/
or services. 
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Social Determinants of Disease

Social Meanings of Disease

Social Responses to Disease

Practice: Health Care Delivery

Medical Epistemology: how do we know 
what we know

What Is Social Medicine?
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Heart Attack Deaths

www.worldmapper.org

© Copyright SASI Group (University of Sheffield) and Mark Newman (University of Michigan). Used with permission.
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Courtesy of The Global Fund to Fight AIDS, Tuberculosis, and Malaria.  Used with permission.www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in
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The best Rx 
for AMI is 

PCI?  How do 
we know?

Painting by Frank Netter, M.D. of man suffering from angina pectoris, chest pain 
due to coronary artery disease, removed due to copyright restrictions.

Photo of coronary angioplasty removed due to copyright restrictions.
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Risk Factors
© R.J. Reynolds Tobacco Company.  All rights reserved. This content is excluded from our Creative Commons license. 
For more information, see http://ocw.mit.edu/fairuse.
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Other Risks?

Courtesy of World Health Organization.  Used with permission. For complete publication, see Wilkinson, Richard and Michael Marmot, ed. Social determinants of health: the solid facts. 
nd ed. Copenhagen, Denmark: World Health Organization Regional Office, 2003. ISBN: 9789289013710.2 www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in
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CAD as a Disease of Elites

Warren Harding

Calvin Coolidge

Dwight D. 
Eisenhower

Lyndon Johnson

Photo of President Dwight D. Eisenhower in wheelchair 
removed due to copyright restrictions.
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Race and Differential Susceptibility?

Do not feel stress, or cannot handle it
Public domain photo from U.S. National Archives and Records Administration.
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How to treat coronary 
artery disease?

Photo courtesy the National Heart, Lung, and Blood Institute.
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Excerpts from New England Journal of Medicine removed due to copyright restrictions. For complete article,
 see Sproull, John. "A General Practitioner's Views on the Treatment of Angina Pectoris." New England Journal of Med
 no. 10 (1936).

icine 215,
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Reduce Demand:
Disrupt sympathetic nervous system 

                                                                                                                                                                                                   Courtesy of Elsevier, Inc., http://www.sciencedirect.com.  
                                                                                                                                                                                                   Used with permission. 
Public domain image. Figure 4 from Jonnesco, Thomas. "La Résection Du Sympathique                                                     Figure 1 from Swetlow, George I. "Paravertebral Alcohol Block in 
Cervico-Thoracique: Technique Opératoire." La Presse Médicale, no. 33 (1922).                                                                 Cardiac Pain." The American Heart Journal 1, no. 4 (1926).
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Reduce Demand:
Thyroid Ablation (surgery, radiation)

Excerpts from New England Journal of Medicine removed due to copyright restrictions. 
For complete article, see Blumgart, Herrman L., A. Stone Freedberg, and George S. Kurland. "Treatment of Incapacitated 
Euthyroid Cardiac Patients by Producing Hypothyroidism with Radioactive Iodine." 
New England Journal of Medicine 245, no. 3 (1951).
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Informal Claims of Efficacy

Photos of patient seven years before operation, and three years and six months after operation from Annals of Surgery 
removed due to copyright restrictions. For complete article, see Cutler, Elliott C., and Stanley O. Hoerr. 
"Total thyroidectomy for heart disease: A five-year follow-up study." Annals of Surgery 113, no. 2 (1941).
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77 patients: 36% cured, 32% improved

Excerpt from The New York Times removed due to copyright restrictions.
For complete article, see "'Simple' Surgery Called Heart Aid: Physician Hopeful Method 
Will Help End Effects of Coronary Thrombosis." The New York Times, 
February 6, 1957.

Excerpt from Journal of Thoracic Surgery removed due to copyright restrictions. 
For complete article, see Glover, Robert P. et al. "Ligation of the Internal 
Mammary Arteries as a Means of Increasing Blood Supply to the Myocardium." 
Journal of Thoracic Surgery 34, no. 5 (1957).
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Excerpt from American Journal of Cardiology removed due to copyright restrictions.
 For complete article, see Dimond, Grey, C. Frederick Kittle, and James E. Crockett.
 "Comparison of Internal Mammary Artery Ligation and Sham Operation for Angina Pectoris." 
American Journal of Cardiology 5 (1960).
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Excerpt and Table 1 from Journal of the American Medical Association removed due
 to copyright restrictions. For complete article, see Beecher, Henry K. 
"Surgery as Placebo: A Quantitative Study of Bias." 
Journal of the American Medical Association 176, no. 13 (1961).
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Increase Supply:
Create or provide new 
conduits for blood

Re-engineering 
the body...

 
 

 
 

 
Three figures of surgery to treat coronary artery disease removed due to copyright restrictions. 
See Beck, Claude S., and David S. Leighninger. "Scientific Basis for the Surgical Treatment of 
Coronary Artery Disease." Journal of the American Medical Association 159, no. 13 (1955).
 
Figure 7 of interal mammary artery implantation from Diseases of the Chest removed due to 
copyright restrictions. For complete article, see Vineberg, Arthur. "The Bloodless Greater 
Omentum for Myocardial Revascularization." Diseases of the Chest 54, no. 4 (1968). 
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Internal Mammary Artery Implant

Figure 7 from Annals of Surgery removed due to copyright restrictions. For complete article, 
see Effler, Donald B. et al. "Increased Myocardial Perfusion by Internal Mammary Artery 
Implant: Vineberg's Operation." Annals of Surgery 158, no. 4 (1963).
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Selective 
Coronary 

Angiography

Figures 1, 4, and 5 from Circulation removed due to copyright restrictions. For complete article, 
see Lemmon, William M., Stauffer Lehman, and Randal A. Boyer. "Suprasternal Transaortic 
Coronary Arteriography." Circulation 19 (1959).
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Mason Sones
Cine-angiography

1958

Photo of Mason Sones, c. 1960 at the Cleveland Clinic removed due to copyright restrictions.
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January 12, 1962: Visual Proof?

Figure 9 from Annals of Surgery removed due to copyright restrictions. For complete article, 
see Effler, Donald B. et al. "Increased Myocardial Perfusion by Internal Mammary Artery 
Implant: Vineberg's Operation." Annals of Surgery 158, no. 4 (1963).
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Endarterectomies and Patch Grafts
“Instant revascularization”

Figure from Scientific American removed due to copyright restrictions. 
See page 41 of Effler, Donald B. "Surgery for Coronary Disease." Scientific American, October 1968.
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Bypass Surgery
 
Photo of completed coronary artery bypass surgery removed due to copyright restrictions. 
 
Cover page of Cleveland Magazine, November 1973 removed due to copyright restrictions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Image by MIT OpenCourseWare.
Adapted from Cleveland Clinic.
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Does Size Matter?

Image of heart showing aortocoronary bypass removed due to copyright restrictions. 
See Sandiford, Frank M., Denton A. Cooley, and Don C. Wukasch. "The Aortocoronary 
Bypass Operation: Myth and Reality. An Overview Based on 10,000 Operations 
at the Texas Heart Institute." International Surgery 63, no. 4 (1978).
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Photo of patient undergoing procedure removed due to copyright restrictions.
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Are RCT’s Right for Surgery?

Excerpt from New England Journal of Medicine removed due to copyright restrictions.
 For complete article, see Murphy, Marvin L. et al. "Treatment of Chronic Stable Angina. 
A Preliminary Report of Survival Data of the Randomized Veterans Administration Cooperative Study." 
New England Journal of Medicine 297, no. 12 (1977).
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Complications of Cardiac 
Surgery

Reprinted by permission from Macmillan Publisher Ltd: Nature. 
Source: Bass, R. M., and D. B. Longmore."Cerebral Damage 
during Open Heart Surgery." Nature 222, no. 5188 (1969). © 1969.                            

                                                        Excerpt from New England Journal of Medicine
                                                        removed due to copyright restrictions. 
                                                        For complete article, see Gilman, Sid. "Cerebral 
                                                        Disorders After Open-Heart Operations." New 
                                                        England Journal of Medicine 272, no. 10 (1965).
                                                        
 

 
                                                                                                                                                                                 Excerpt and figure from the Journal of the American
                                                                                                                                                                                 Medical Association removed due to copyright restrictions. For 
                                                                                                                                                                                 complete article, see Tufo, Henry M. "Central Nervous
                                                                                                                                                                                 System Dysfunction Following Open-Heart Surgery." 
                                                                                                                                                                                 Journal of the American Medical Association 212, no. 8 (1970).
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“Pump Head”?

Excerpt from Vanity Fair with photo of former President Bill Clinton removed due to copyright 
restrictions. For complete article, see Purdum, Todd S. "The Comeback Id." Vanity Fair,
 July 2008. http://www.vanityfair.com/politics/features/2008/07/clinton200807 
(accessed September 23, 2010).
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Angioplasty

Excerpt from October 1979 article on balloon dilation from 
Texas Heart Institute removed due to copyright restrictions.

Image courtesy www.genome.gov.
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a compulsion 
to treat?

The
“oculo-stenotic 

reflex”
Angiography photo of oculostenotic reflex removed 
due to copyright restrictions.
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Plaque 
Rupture

Image of "About Us" page from www.volcanocorp.com removed due to copyright restrictions. 
Volcano Corporation manufactures intravascular ultrasound (IVUS) products to measure 
the status of heart disease and to confirm correct expansion of stents following placement.

Image by MIT OpenCourseWare.
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Disease Models 
and Treatments

Plavix brochure "How do Clots Form?" removed due to copyright restrictions.   
 
 
 
 
 
Advertisement for Lipitor removed due to copyright restrictions.
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What should we do?

Photo from New York Times of patient in hospital as he recovered from second heart attack and subsequent 
angioplasty removed due to copyright restrictions. See article Kolta, Gina. "Lessons of Heart Disease, 
Learned and Ignored." The New York Times, April 8, 2007. (accessed September 23, 2010).
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Unwarranted Variation?

Map 5.3 from Wennberg, John E. and the Dartmouth Atlas of Health Care Working Group. "The Quality of Medical Care in the United States: A Report on the Medicare Program. 
The Dartmouth Atlas of Health Care 1999." Copyright the Trustees of Dartmouth College. Used with permission. To access complete report, visit http://www.dartmouthatlas.org/.www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in
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Why has there 
been so little 
attention?

What is an 
appropriate 
response?

© Copyright SASI Group (University of Sheffield) and Mark Newman
(University of Michigan). Used with permission.www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in
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FEBRUARY 2010


www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

80
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



What You Hear About Health Care Reform

2 

y The public option 

y Death (panels) and taxes (on the rich, on your 
insurance plan, on …) 

y Should health care cover 
abortion? 
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What You Don’t Hear About Health Care Reform

3 

y One of the following is not true. Which one? 

y The Senate proposes to spend $10 billion trying out 
new chronic care models and disseminating 
successes throughout Medicare. 

y Congress is on the verge of ending its micro-
management of Medicare. 

y The Yankees are inherently better than the Red Sox.
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What is the real story on health 
care reform? 

4 
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Fundamental Challenges

5 

y	The role of government in the economy 
{	 I’ll be damned if I want the government messing in my medical 

care 

{	 I’ll be damned if I want some private insurance company 

messing in my medical care


y	Money 
{	 Can we afford to cover everyone, make it balance in the short 

term, and save money in the longer term? 
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Competing Views of US Health Care 
6 

© Michael Moore. All rights reserved. This content is excluded from our Creative Commons license. 
For more information, see http://ocw.mit.edu/fairuse. 
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Fundamental Issues


1. Getting everyone covered 

7 

2. Improving the value of care 

3. Addressing the US fiscal situation
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Affordability and accessibility are the keys to 

coverage 

8 

y People buy insurance when the price is low and there 
is a place to buy it 
{ E.g., MA Connector 

y Subsidies are expensive 
{ The modified 80-20 rule 
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Improving the value of care

9 

y Premise: Medical care is inefficiently provided, and 
this both lowers quality and drives up cost. 

• Therefore, we should be able to 
improve quality and save money by 
modernizing the health system. 
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Examples of inefficient care

10 

1. Administrative expenses are too high

{ Wasted time, wasted people 
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Examples of inefficient care 
11 

2. People use too much 
and too expensive acute 
care 

Image courtesy U.S. Department of Veterans Affairs.
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What Is Health System Modernization?

12 

y The idea that 
The Hallmark of Productive 

health care Industries 

can be made 
a ‘normal’ 
industry in 
terms of 
productivity 
growth 
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13 

Productivity Growth by Industry, 1995-2005 
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Four Steps to Health Care Modernization

14 

1. Better Information 
{	 Wiring the medical industry and using the results at the patient and 

system level 

2. Compensation arrangements 
{ Pay-for-value instead of pay-for-volume 
{ It starts with Medicare 

3. Insurance reform 
{	 Competition over quality, not competition over risk avoidance 

4. Worker empowerment 
{	 Scope of practice rules, medical training, specialty mix 

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

93
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Better Information

15 

y Information technology 
{ Digitize health care


{ Use the information well

Ù Patient encounters


Ù Cost-effectiveness analysis


Ù Learning which providers 

are better and worse 

Photo of doctor using handheld tablet PC removed due to copyright restrictions. 
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Compensation Changes

16 

y Compensation changes 
{ Bundle payment wherever possible 
Ù Hospital + 


Ù Patient as a whole


{ Stress prevention 
Ù Value-based insurance 


design


Ù Medical homes, 

transitional care etc.


{ Pay-for-performance 
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Worker Empowerment

17 

y Organizational changes 
{ Flat organizations do better than hierarchical ones. 

{ A truly paperless organization 
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•

Impact of doing better 


Improve health and 
cut growth of medical 
spending 

18 
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19 

Productivity Growth in US Industry 

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

98
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



CBO’s Favorite Chart

20 

Public domain image from the U.S. Congressional Budget Office. For complete report, see U.S. Congress. 
Congressional Budget Office. The Long-Term Budget Outlook. December 2007. 
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David Cutler’s Favorite Chart 
21 
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How Do The Bills Stack Up? 
22 

y Pretty well, actually 
{ Commitment to payment change, with flexibility to adjust mid-

course and lots of experimentation 

{ Follows on heels of stimulus bill & IT investment 

y Somewhat weaker on non-payment issues 
{ Workforce issues


{ Sin taxes (esp. directed towards obesity)
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Qualifications

23 

y This is a path, not a leap 
{ Implementation will be key 

y Provider support is essential 
{ We can spend the next decade fighting, or changing 
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A B S T R A C T  

Background 

Global and regional projections of mortality and burden of disease by cause for the years 
2000, 2010, and 2030 were published by Murray and Lopez in 1996 as part of the Global Burden 
of Disease project. These projections, which are based on 1990 data, continue to be widely 
quoted, although they are substantially outdated; in particular, they substantially under
estimated the spread of HIV/AIDS. To address the widespread demand for information on likely 
future trends in global health, and thereby to support international health policy and priority 
setting, we have prepared new projections of mortality and burden of disease to 2030 starting 
from World Health Organization estimates of mortality and burden of disease for 2002. This 
paper describes the methods, assumptions, input data, and results. 

Methods and Findings 

Relatively simple models were used to project future health trends under three scenarios— 
baseline, optimistic, and pessimistic—based largely on projections of economic and social 
development, and using the historically observed relationships of these with cause-specific 
mortality rates. Data inputs have been updated to take account of the greater availability of 
death registration data and the latest available projections for HIV/AIDS, income, human 
capital, tobacco smoking, body mass index, and other inputs. In all three scenarios there is a 
dramatic shift in the distribution of deaths from younger to older ages and from 
communicable, maternal, perinatal, and nutritional causes to noncommunicable disease 
causes. The risk of death for children younger than 5 y is projected to fall by nearly 50% in the 
baseline scenario between 2002 and 2030. The proportion of deaths due to noncommunicable 
disease is projected to rise from 59% in 2002 to 69% in 2030. Global HIV/AIDS deaths are 
projected to rise from 2.8 million in 2002 to 6.5 million in 2030 under the baseline scenario, 
which assumes coverage with antiretroviral drugs reaches 80% by 2012. Under the optimistic 
scenario, which also assumes increased prevention activity, HIV/AIDS deaths are projected to 
drop to 3.7 million in 2030. Total tobacco-attributable deaths are projected to rise from 5.4 
million in 2005 to 6.4 million in 2015 and 8.3 million in 2030 under our baseline scenario. 
Tobacco is projected to kill 50% more people in 2015 than HIV/AIDS, and to be responsible for 
10% of all deaths globally. The three leading causes of burden of disease in 2030 are projected 
to include HIV/AIDS, unipolar depressive disorders, and ischaemic heart disease in the baseline 
and pessimistic scenarios. Road traffic accidents are the fourth leading cause in the baseline 
scenario, and the third leading cause ahead of ischaemic heart disease in the optimistic 
scenario. Under the baseline scenario, HIV/AIDS becomes the leading cause of burden of 
disease in middle- and low-income countries by 2015. 

Conclusions 

These projections represent a set of three visions of the future for population health, based 
on certain explicit assumptions. Despite the wide uncertainty ranges around future projections, 
they enable us to appreciate better the implications for health and health policy of currently 
observed trends, and the likely impact of fairly certain future trends, such as the ageing of the 
population, the continued spread of HIV/AIDS in many regions, and the continuation of the 
epidemiological transition in developing countries. The results depend strongly on the 
assumption that future mortality trends in poor countries will have a relationship to economic 
and social development similar to those that have occurred in the higher-income countries. 

The Editors’ Summary of this article follows the references. 

PLoS Medicine | www.plosmedicine.org 2011 November 2006 | Volume 3 | Issue 11 | e442 

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

104
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Projections of Global Mortality 

Introduction 

As part of the groundbreaking Global Burden of Disease 
(GBD) study for 1990, Murray and Lopez [1,2] prepared 
projections of mortality and burden of disease by cause to 
2000, 2010, and 2020 under three alternative scenarios. These 
projections have been widely used and continue to be widely 
quoted to provide information on likely future trends in 
global health, for example in the Atlas of Heart Disease and 
Stroke [3]. However, these projections were based on the GBD 
1990 estimates and on projections of HIV/AIDS, smoking, 
income, and human capital from 1990 to 2020, and are now 
outdated. The HIV/AIDS projections in particular substan
tially underestimate the spread of the HIV epidemic and the 
level of HIV/AIDS mortality around 2000. 

We have thus prepared updated projections of mortality 
and burden of disease from 2002 to 2030 using methods 
similar to those of the original GBD study and new input 
information. An earlier version of these projections has 
already been extensively used in the recently released World 
Health Organization (WHO) global report ‘‘Preventing 
chronic diseases: A vital investment’’ [4]. 

There is a substantial literature on the projection or 
forecasting of all-cause mortality rates and mortality rates for 
specific diseases. The methods used fall into two broad 
groups. First are those methods based on time-series analysis 
of historical trends in mortality rates. These ‘‘aggregate 
models,’’ whether for all-cause mortality or for specific 
causes, use the previous trend of the variable of interest as 
the basis for predicting its future value. By their data 
requirements, such methods are generally limited to high-
income countries with good death registration data (see, for 
example, Lee and Carter [5,6]). Second are the ‘‘structural 
models,’’ which are based on relationships between mortality 
and a set of independent variables, and are necessarily 
projections of those independent variables. To the extent 
that the structural model identifies the important compo
nents—and the relationships among them—of the ‘‘system’’ 
that determines the variable of interest, they offer the 
potential for more robust predictions. When the underlying 
system is complex and sensitive to one or more of its 
components, a shift in some of the system variables can 
introduce large changes in the outcome that may be missed 
by extrapolation (such as the discovery of antibiotics and 
infectious disease trends or the change in tuberculosis 
mortality after the HIV epidemic). Aggregate models, in 
contrast, require considerably less knowledge of the system 
components and the relationships among them. These models 
can therefore provide more reliable estimates when such 
information is not available, especially when the system is not 
very sensitive to its inputs in time intervals that are in the 
order of the prediction time. 

The GBD projections fall into the structural models class, 
as do a number of more sophisticated and data-demanding 
risk factor–based models for specific causes [7–10]. Methods 
also vary as to whether mortality is projected for all age 
groups simultaneously or separate models are developed for 
each age–sex group, and as to whether separate cause-specific 
projections are carried out. To our knowledge, the original 
GBD projections represent the only attempt to date to 
project cause-specific mortality, rather than all-cause mortal
ity, for a complete set of causes at global and regional levels. 

The GBD projections use separate structural models for each 
of a small set of major cause groups and cause-compositional 
models for detailed causes within these groups. The latter are 
a special case of more general cause-compositional models 
that relate the proportional distributions of causes of death 
to the levels of all-cause mortality [11]. 
Recently, both types of projection model have been 

extended to allow incorporation of prior knowledge and 
enforce coherence in the resulting mortality estimates across 
age groups, causes, and regions. Czado et al. [12] extended the 
Lee-Carter Poisson log-bilinear model into a Bayesian model, 
in which the prior data impose smoothness of age and period 
effects in the projections. Girosi and King [13] developed a 
forecasting model that models future values of log-mortality 
as functions of covariates known to affect risk of death. They 
also used a Bayesian approach to allow different country– 
age–group cross-sections to ‘‘borrow strength’’ from each 
other in order to overcome the serious data limitations faced 
for many countries. Their model also constrains the 
projections to vary smoothly over time and across age groups 
in accordance with known age profiles for specific causes of 
death. 
The detailed application of such methods may result in 

substantially improved forecasts of global mortality and 
burden of disease trends in the next few years. In the 
meantime, these updated projections provide a comprehen
sive update of the original GBD projections, with some 
methodological improvements and extensions. 

Methods 

The methods used in the present study for the projections 
of mortality and burden of disease are similar to those used in 
the original GBD study [2]. Separate projections models for 
males and females and for seven age groups (0–4, 5–14, 15–29, 
30–44, 45–59, 60–69, and 70 y and older) were developed to 
produce parsimonious equations for ten cause-of-death 
clusters. Baseline, pessimistic, and optimistic projections of 
covariates in the regression equations were developed and 
used to project mortality rates for the cause clusters. Separate 
projection models were developed for HIV/AIDS, tuber
culosis, lung cancer, diabetes mellitus, and chronic respira
tory diseases. Separate regression equations were developed 
relating age- and sex-specific mortality rates for 132 detailed 
causes to the age- and sex-specific mortality rates from 
corresponding cause clusters, based on International Classi
fication of Diseases Ninth Edition (ICD-9) coded vital 
registration data from 98 countries. 
Whereas the original GBD study carried out projections for 

eight regions of the world, we carried out these projections at 
country level, but aggregated the results into regional or 
income groups for presentation of results. Four income 
groups were defined based on World Bank estimates of GDP 
per capita in 2001 (see Table S1 for definitions of the regional 
and income groups). Baseline estimates at country level for 
2002 were derived from the GBD analyses for 2002 as 
published in the World Health Report 2004 [14]. Data sources 
and methods for the 2002 estimates were comprehensively 
documented by Mathers et al. [15], together with an analysis 
of uncertainty levels of the results [16]. Mortality and burden 
of disease trends from 1990 to 2001 were recently analyzed by 
Lopez et al. [17]. 
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Projections of Global Mortality 

Projections of burden of disease measured in disability-
adjusted life years (DALYs) were then developed for the three 
scenarios based on projected mortality rates and alternative 
assumptions for those causes with little or no mortality. 
Population projections were developed based on United 
Nations Population Division projections of fertility and net 
migration and our projected mortality rates. We describe the 
main features of the methods, assumptions, and input data in 
this section, with a particular emphasis on revisions and 
changes to the original methods used by Murray and Lopez. 
Protocol S1 and Tables S1–S7 provide full details. 

Regressions for Major-Cause Clusters 
Disease and injury causes of death are classified in the GBD 

using a tree structure in which the first level comprises three 
broad cause groups: Group I (communicable, maternal, 
perinatal, and nutritional conditions), Group II (noncommu
nicable diseases), and Group III (injuries) [15]. We projected 
age- and sex-specific death rates at country level for ten 
major-cause clusters: Group I conditions excluding HIV/AIDS 
(communicable, maternal, perinatal, and nutritional condi
tions as defined in Table S2), malignant neoplasms (excluding 
lung cancer), diabetes mellitus, cardiovascular diseases, 
digestive disorders, chronic respiratory conditions, other 
Group II diseases, road traffic accidents, other unintentional 
injuries, and intentional injuries. In contrast to the original 
GBD projections, diabetes mellitus was treated as a separate 
cause category from other Group II diseases, since the 
available evidence suggests that its dominant risk factor, 
overweight and obesity, is becoming more prevalent over 
time in both developed and developing regions and is 
projected to continue to rise [18]. 

Rather than attempt to model the effects of the many 
separate direct determinants or risk factors for disease from 
the limited data that are available, the GBD methodology 
considered a limited number of socioeconomic variables: (1) 
average income per capita, measured as gross domestic 
product (GDP) per capita; (2) the average number of years 
of schooling in adults, referred to as ‘‘human capital’’; and (3) 
time, a proxy measure for the impact of technological change 
on health status. This latter variable captures the effects of 
accumulating knowledge and technological development, 
allowing the implementation of more cost-effective health 
interventions, both preventive and curative, at constant levels 
of income and human capital [1]. 

These socioeconomic variables show clear historical rela
tionships with mortality rates, and may be regarded as 
indirect, or distal, determinants of health, although it is not 
necessary for the purposes of projection to know whether 
these associations are causal. In addition, a fourth variable, 
tobacco use, was included in the projections for cancers, 
cardiovascular diseases, and chronic respiratory diseases, 
because of its overwhelming importance in determining 
trends for these causes. Tobacco use was measured in terms of 
‘‘smoking impact’’—that component of observed lung cancer 
mortality attributable to tobacco smoking [19]. This indirect 
measure of the accumulated hazards provides a better 
measure than do current smoking rates for the overall health 
impact of tobacco, taking into account lag times as well as 
important aspects of exposure such as duration, type, 
amount, and mode of smoking (see Protocol S1 for more 
details). 

We used a regression equation of the same form as in the 
original GBD projections: 

lnMa;k;i ¼ Ca;k;i þ b1lnY þ b2lnHC þ b3ðlnY Þ 2 þ b4T þ b5lnSI 

ð1Þ 

where Ca,k,i is a constant term, Ma,k,i is the mortality level for 
age group a, sex k, and cause i, and Y, HC, and T denote GDP 
per capita, human capital, and time, respectively. The log of 
the smoking impact SI is included in the equation only for 
malignant neoplasms, cardiovascular diseases, and respira
tory diseases. This basic functional relationship makes no 
specific assumptions about the relationships between these 
more distal socioeconomic factors and more proximate 
determinants of mortality rates such as environment, lifestyle, 
and physiological risk factors. Nevertheless, our regression 
results indicate that a considerable proportion of the 
variance in age-, sex-, and cause-specific mortality rates can 
be explained by this limited set of distal determinants. 
Murray and Lopez used a variety of econometric ap

proaches to estimate the equations (Equation 1), including 
methods that take into account auto-correlation and hetero
scedasticity. Because these methods substantially restricted 
the subset of panel data that could be used, and in particular 
resulted in much loss of information for moderate- to high-
mortality populations, they chose to use ordinary least-
squares regression based on the entire dataset for the final set 
of parameter estimates. We followed the same approach and 
estimated equations (of the form illustrated by Equation 1) 
separately for each age–sex–cause group. 
Death registration data from 106 countries for 1950–2002 

[20] were used to estimate the regression equations. In total, 
2,605 country-years were available, almost double those used 
for the original projections by Murray and Lopez. Although 
the dataset is extensive, it does not include many observations 
from populations with high rates of mortality. Whereas the 
original GBD projections applied a single set of models based 
on all observed death registration data for projections in all 
regions, the new projections for low and lower-middle
income countries (income in international dollars less than 
$3,000 per capita in 2002) were based on the observed 
relationships for a dataset consisting of 1,734 country-years 
of observation where income per capita was less than $10,000 
per year. Additionally, observed regional trends in child 
mortality from 1990 to 2002 were compared with those 
predicted by the projection model for low-income countries 
conditional on the observed time series for the model 
covariates for that period. As a result, the regression 
coefficient for time was set to zero for sub-Saharan Africa, 
and to 25% of its original value for other low-income 
countries. 

Final parsimonious regression results are listed in Tables 
S3 and S4. The low-income regression results give somewhat 
more conservative declines for Group II (noncommunicable) 
diseases in low-income regions. In general, the final regres
sion equations are broadly similar to those estimated for the 
original projections. Apart from injuries, they explain a 
surprising proportion of the variance for many age–sex– 
cause categories. For males and females aged 70 y and above, 
the R2 for many cause clusters was generally lower than for 
other age groups, probably reflecting poorer quality of 
coding of causes of death or the smaller range of variation 
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Projections of Global Mortality 

in mortality rates between countries at these older ages, as 
well as the inherent reductions in the explanatory power of 
covariates with increasing death rates with age. The lower 
proportions of variance explained for injuries may reflect 
lower levels of temporal variation in these causes as well as 
more heterogeneous injury causes that may be less well-
correlated with income and human capital. 

For cause clusters in age–sex groups in which the R2 was 
less than 10%, we carefully examined the consistency of the 
projections with other age–sex groups, and made a choice 
between using the final parsimonious regression equation, an 
alternative assumption such as stable (constant) rates, or a 
separate prediction model based on projections for the major 
relevant risk factor (diabetes mellitus and chronic respiratory 
diseases). 

Model predictions of age-, sex-, and cause-specific mortal
ity rates in 2002 for each of the ten clusters of causes were 
compared for each country with the results of the GBD study 
for that year. A series of scalars were then derived so that 
projected values for 2002 were identical to the 2002 GBD 
results. It was then assumed that these scalars would remain 
constant over the period 2002–2030. 

Diabetes and Chronic Respiratory Conditions 
Initial regression analysis for diabetes mellitus found 

inconsistent trends between males and females, probably 
reflecting the large variations across countries and inaccur
acies in recording diabetes as the underlying cause of death in 
many death registration systems. While overall trends for 
diabetes mortality showed no consistent relationship across 
the sexes or levels of development, the regression analysis 
found significant betas for T (year) with death rates 
increasing with time. Since a substantial proportion of 
diabetes mortality is attributable to overweight and obesity 
[21], a separate projection model for diabetes mortality was 
developed using WHO projection of trends in body mass 
index distributions from 2000 to 2010 (see Protocol S1 for 
more details). 

Initial projections for chronic respiratory diseases resulted 
in substantially increasing rates for high-income countries, 
although smoking is the main risk factor and smoking impact 
has been generally decreasing. It is likely that the initial 
projections may reflect increasing propensity to code chronic 
obstructive pulmonary disease (COPD) as the underlying 
cause of death with time. Projections of mortality for chronic 
respiratory diseases were thus adjusted for projected changes 
in smoking impact (see Protocol S1 for more details). 

Projections of Income, Human Capital, and Smoking 
Impact 

Revised country-level projections for income per capita, 
human capital, and smoking impact were developed for the 
baseline, pessimistic, and optimistic projections. Income per 
capita was measured using average GDP per capita expressed 
in international dollars (purchasing power parity adjusted). 
Country-specific and regional income growth forecasts by the 
World Bank were used to project GDP per capita for all WHO 
member states. Beyond 2015, projected growth rates for most 
regions approach 3% per annum under the baseline scenario, 
with somewhat lower growth rates in sub-Saharan Africa, the 
Middle East, and high-income countries (see Protocol S1 for 
more details). 

Revised estimates and projections of human capital for 
WHO member states were prepared for the period 1950–2030 
drawing on previous estimates by Barro and Lee for 98 
countries [22] and observed relationships between growth in 
human capital and growth in GDP per capita. 

Smoking impact was calculated for the historical mortality 
country–year observations by subtracting nonsmoker lung 
cancer rates from observed total lung cancer mortality rates 
in the data. Higher nonsmoker lung cancer mortality rates 
were used in China and Southeast Asian countries, to reflect 
the higher levels of lung cancer in nonsmokers due to indoor 
air pollution from exposure to smoke from solid fuels [23,24]. 
Ezzati and Lopez developed projections of smoking 

intensity for 14 sub-regions of the WHO regions for the 
Comparative Risk Assessment (CRA) project, based on an 
analysis of past and current age–sex-specific smoking 
prevalence calibrated to regional characteristics of the 
tobacco epidemic for different sub-regions [23,24]. These 
regional projections were used to develop country-specific 
projections drawing also on more recent World Bank data on 
trends in adult per capita consumption of cigarettes and 
recent observed trends in age–sex-specific lung cancer 
mortality (see Protocol S1 for more details). For four high-
income countries, recent projections were used based on an 
age–period–cohort model estimated using historical data on 
age–sex-specific tobacco consumption, average tar content, 
and adult tobacco consumption per capita [25]. 

Regression Equations for Detailed Causes 
To project death rates for specific causes within the major-

cause clusters, we followed the original GBD methodology in 
estimating the relationship between trends in age–sex
specific mortality for each specific cause with the trend in 
the age–sex-specific mortality for the major-cause cluster to 
which the specific cause belongs. To avoid biasing the results 
due to changes in specific cause death rates associated with 
use of different versions of ICD, we restricted the analysis to 
country-years for which deaths were coded using ICD-9. The 
regression parameters were estimated on 1,357 country-year 
observations for 98 countries. 
For each individual regression, observations were excluded 

from analysis if they related to fewer than 50 deaths. 
Regression results were used only where the relationship 
was reasonably strong, as measured by an R2 greater than 0.25 
and a p-value less than 0.001 for the regression coefficient. 
The resulting coefficients are shown in Table S5. 
The major-cause cluster regression equation for inten

tional injury predicted generally falling death rates in middle-
and low-income countries and rising death rates in high-
income countries. For homicide, this is the opposite of the 
observed trends in the larger high-income countries. For this 
reason, homicide death rates were assumed to remain 
constant under the baseline scenario, with some modifica
tions for country-specific observed trends. Similarly, war 
deaths were assumed to remain constant under the baseline 
scenario. 
For countries with good death registration data and 

populations of 5 million or more, trends in mortality rates 
were estimated for ischaemic heart disease, cerebrovascular 
disease, tuberculosis, suicide, and homicide. These were used 
to adjust the initial years of relevant country-specific 
projections to match the recent observed trends. 
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Projections for HIV/AIDS and Tuberculosis 
We used separate projections for HIV/AIDS mortality 

under several scenarios derived from existing models. The 
Joint United Nations Programme on HIV/AIDS (UNAIDS) 
and WHO [26] have prepared projections of HIV/AIDS 
mortality under a range of assumptions about the future of 
the HIV epidemics in all regions and with varying treatment 
scale-up assumptions for both adult and children using a 
transmission model previously used to assess the impact of 
preventive interventions [10,27]. 

The model includes underlying regional demography, 
acquisition of HIV and other sexually transmitted infections, 
and progression from HIV infection to AIDS and death. For 
countries with generalized epidemics (mostly in sub-Saharan 
Africa), the model variables were estimated from sentinel site 
prevalence data. For countries with epidemics concentrated 
in groups with higher-risk behaviour, the size and HIV 
prevalence was estimated for each of these groups, and 
prevalence in low-risk populations was estimated by allowing 
for transmission from high-risk to low-risk groups via sexual 
mixing. Projections of these epidemics were based on 
assumptions about degree of saturation for each of the 
high-risk groups, time to saturation, and spread from high-
risk to low-risk populations over time (see Protocol S1 for 
further information). 

Our baseline projections for HIV/AIDS age–sex-specific 
mortality rates were based on the UNAIDS and WHO 
‘‘medium’’ scenario for treatment scale-up. Under this 
scenario, antiretroviral therapy (ART) coverage will reach 
80% by 2012 in all regions, remaining constant beyond that 
year. The treatment scenarios assumed no effect of treatment 
on transmission and incidence rates, and no additional 
prevention efforts resulting in reduction of transmission 
and incidence rates. 

Our pessimistic projections for HIV/AIDS age–sex-specific 
mortality rates were based on the UNAIDS and WHO ‘‘slow’’ 
scenario for treatment scale-up. Under this scenario, ART 
coverage will reach 60% by 2012 in all regions except Latin 
America, where it reaches 70% in 2013. HIV/AIDS mortality 
rates in high-income countries were assumed to remain 
constant as in the baseline scenario. 

Salomon et al. [28] have modelled scenarios for sub-
Saharan Africa combining treatment and additional preven
tion efforts. In one scenario, ART coverage is scaled up and 
optimal assumptions are made about treatment impact on 
transmissibility and patient behaviour. A second scenario 
assumes that an emphasis on treatment leads to less effective 
implementation of prevention, resulting in only 25% attain
ment of the maximum potential impact of prevention efforts. 
For our optimistic projection of HIV/AIDS mortality, we used 
a third unpublished scenario prepared by Salomon et al. that 
is approximately halfway between their two published mixed 
treatment-prevention scenarios. For low- and middle-income 
countries outside sub-Saharan Africa, we assumed similar 
proportional reductions in incidence rates for HIV infection 
due to increased prevention, as estimated for sub-Saharan 
Africa (see Protocol S1 for more details). 

Because of the powerful interaction between tuberculosis 
and HIV infections in regions such as sub-Saharan Africa, 
Murray and Lopez modified the original projections from 
1990 to 2020 for tuberculosis death rates. As part of the 

Global Plan to Stop TB covering the period 2006–2015, the 
Stop TB Partnership has prepared three projection scenarios 
for tuberculosis incidence, prevalence, and mortality based 
on different assumptions about the pace of scale-up and 
coverage of interventions to achieve the UN’s Millennium 
Development Goals for tuberculosis [29]. The ‘‘Global Plan’’ 
scenario assumes massive scale-up in tuberculosis control 
activities, achieving case detection levels of more than 70% 
and using the WHO DOTS (directly observed therapy, short-
course) treatment strategy to reach cure rates of more than 
85%. The ‘‘Sustained DOTS’’ scenario assumes that case 
detection and treatment success rates increase until 2005 and 
then remain constant to 2015. A third ‘‘No DOTS’’ scenario 
assumes that the DOTS treatment strategy was never 
introduced in any region, so case detection, treatment, and 
cure rates would continue as they were pre-DOTS (see 
Protocol S1 for more details). 
The projected annual regional trends in tuberculosis death 

rates for HIV-negative cases under these three scenarios were 
used to project tuberculosis death rates for countries in each 
region as follows. Annual projected trends under the 
‘‘Sustained DOTS’’ scenario were used for the baseline 
projections, and those under the ‘‘Global Plan’’ scenario 
were used for the optimistic projections. For the pessimistic 
projections, annual trends in rates were estimated as halfway 
between those projected under the ‘‘sustained DOTS’’ 
scenario and those projected under the ‘‘No DOTS’’ scenario 
from 2006 onwards. For 2016–2030, annual trends from 2015 
to 2030 were assumed to converge on the regional projected 
trends for Group I causes excluding HIV/AIDS under the 
baseline scenario. For the optimistic and pessimistic scenar
ios, annual regional trends were assumed to remain constant 
from 2015 to 2030. 

Projections of Tobacco-Caused Deaths 
As part of the WHO’s CRA project, Ezzati and Lopez [23] 

estimated the total mortality attributable to tobacco smoking 
in 2000 for the world and for WHO sub-regions. Current 
levels of smoking impact ratio (SIR) were used as an indirect 
indicator of accumulated smoking risk based on excess lung 
cancer mortality. SIR measures the absolute excess lung cancer 
mortality due to smoking in the study population, relative to 
the absolute excess lung cancer mortality in lifelong smokers of 
the reference population. SIR values were calculated from the 
projected smoking impact variables for individual countries 
for age groups 30–44 y and older. 
Projected mortality attributable to tobacco was estimated 

using the CRA methods for lung cancer, upper aerodigestive 
cancer, all other cancers, COPD, other respiratory diseases, 
cardiovascular diseases, tuberculosis, and selected other 
disease causes. 

Projecting the Burden of Disease and Injury 
The WHO has undertaken new assessments of the GBD for 

2000–2002, with consecutive revisions and updates published 
annually in WHO’s World Health Reports. These assessments 
use a health gap measure, the DALY, developed by Murray 
and Lopez [30] to quantify the equivalent years of full health 
lost due to diseases and injury in WHO member states. The 
data sources and methods used for the GBD 2002 are 
documented elsewhere [15–17], and summary results for 14 
regions of the world are published in the World Health 
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Projections of Global Mortality 

Figure 1. Projected Life Expectancy at Birth in 2030 by World Bank 
Region and Sex: Baseline, Optimistic, and Pessimistic Scenarios 
Compared with 2002 Estimates 
doi: 10.1371/journal.pmed.0030442.g001 

Report 2004 [14] and available at http://www.who.int/evidence/ 
bod. 

The burden of disease estimates for 2002 were used as a 
base for projections of burden of disease to 2030. Years of life 
lost (YLL) were calculated from the projections of mortality 
by cause, age, and sex, according to the GBD method. To 
project DALYs, it is also necessary to project years lived with 
disability (YLD). Given the lack of good information on 
trends in disability and health state distributions, the 
approach used here is an elaboration of the methods and 
assumptions used by Murray and Lopez in the original GBD 
projections [1]. 

YLD projections were generally derived from the YLL 
projections by applying the ratio of YLD to YLL for 2002. For 
ischaemic heart disease and stroke, future incidence rates 
were assumed to decline at 50% of their mortality rate 
declines reflecting declining case fatality rates as well as 
incidence rates. For causes where there is little or no 
mortality, age–sex-specific YLD rates per capita were 
generally assumed to remain constant into the future. For 
certain mental disorders, musculoskeletal conditions, and 
hearing loss, disability weights were assumed to decline 
somewhat with improvements in income per capita reflecting 
increasing treatment coverage. YLD rates for nonfatal 
communicable diseases and nutritional deficiencies were 
assumed to decline at between 50% and 100% of the 
mortality rate declines for Group I causes. 

Projections of Population and Numbers of Deaths and 
DALYs 

Our projections of mortality rates, together with UN 
medium variant assumptions for fertility rate projections 
and projected migration rates [31], were also used to prepare 
consistent population projections for all regions. The 
projected global population in 2015 was 7.1 billion compared 
to the UN medium variant projection of 7.2 billion, reflecting 
somewhat higher adult death rates in our mortality projec
tions. 

Projected death and DALY rates for 192 WHO member 
states for 2003–2030 were applied to the projected popula-

Figure 2. Global Numbers of Deaths by Age and Sex: Baseline, 
Optimistic, and Pessimistic Scenarios for 2030 Compared with 2002 
Estimates 
doi: 10.1371/journal.pmed.0030442.g002 

tions to generate projected numbers of deaths and DALYs for 
each of the three scenarios. The resulting country projections 
were added back into regional groups for presentation of 
results (see Table S1).The choices and assumptions incorpo
rated in each of the baseline, pessimistic, and optimistic 
scenarios are summarized in Table S7. 

Results 

This section provides an overview of the projections. 
Detailed results for 2002, 2015, and 2030 are presented in 
Dataset S1 for deaths and Dataset S2 for DALYs. These tables 
include baseline, pessimistic, and optimistic projected totals 
for each cause category, as well as a sex and age breakdown 
for the baseline category. 

Figure 1 shows projected life expectancies at birth in 2030 
under the three scenarios, for World Bank regions. Life 
expectancy at birth is projected to increase in all World Bank 
regions, with the largest increases in the African region and 
the South Asian regions. However, under the baseline 
scenario, male life expectancy in the African region will still 
remain less than 55 y. In all regions except the European 
region, life expectancy increases are greater for females than 
for males. Life expectancy for women in the high-income 
countries may reach 85.0 y by 2030, compared with 79.7 y for 
men. The highest projected life expectancy in 2030 is for 
Japanese women at 88.5 y (with a range of 87.7 to 89.2 across 
the pessimistic and optimistic scenarios). The female–male 
difference in life expectancy at birth is projected to narrrow 
from 5.9 y in 2002 to 5.3 y in 2030 in the high-income 
countries, whereas the gap will more than double in low-
income countries to 5.2 y in 2030. 
Projected global deaths in 2030 ranged from 64.9 million 

under the optimistic scenario to 80.7 million under the 
pessimistic scenario, variations of �11% to þ10% relative to 
the baseline projection of 73.2 million. Figure 2 shows the 
projected global numbers of deaths in 2030 by age in the 
three scenarios, compared with the numbers of deaths by age 
in 2002. In all three scenarios there is a dramatic shift in the 
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Projections of Global Mortality 

Table 1. Projected Average Annual Rates of Change in Age-Standardized Death Rates for Selected Causes: World, 2002–2020 

Group Cause Average Annual Change (Percent) in Age-Standardized Death Rate 

Males Females 

All Causes –0.8 –1.1 
Group I –1.4 –1.9 

Tuberculosis –5.4 –5.3 
HIV/AIDS 3.0 2.1 
Malaria –1.3 –1.5 
Other infectious diseases –3.4 –3.3 
Respiratory infections –2.7 –3.4 
Perinatal conditionsa –1.7 –1.9 
Other Group I –3.0 –3.6 

Group II 0.0 –0.8 
Cancer –0.2 –0.4 
Lung cancer 0.1 0.3 
Diabetes mellitus 1.1 1.3 
Cardiovascular diseases –1.1 –1.2 
Respiratory diseases 0.3 –0.1 
Digestive diseases –1.3 –1.7 
Other Group II –0.7 –1.1 

Group III 0.0 –0.2 
Unintentional injuries –0.2 –0.2 
Road traffic accidents 1.1 1.1 
Intentional injuries 0.2 –0.2 
Self-inflicted injuries –0.3 –0.4 
Violence 0.4 0.2 

aCauses arising in the perinatal period as defined in the ICD, principally prematurity and birth asphyxia, and does not include all deaths occurring in the neonatal period (under 1 mo). 
doi: 10.1371/journal.pmed.0030442.t001 

distribution of deaths from younger to older ages. The risk of 
death for children younger than 5 y is projected to fall 
substantially in the baseline scenario, by almost 25% between 
2005 and 2015, and by more than 40% between 2005 and 
2030. These rates of decline are similar to those projected 
between 2000 and 2015 in the original GBD projections. The 
vertical bars attached to the points for 2030 in Figure 2 
represent the range of deaths projected under the optimistic 
and pessimistic scenarios. 

Trends in Cause-Specific Mortality 
Table 1 summarizes the projected annual average changes 

in age-standardized death rates for selected major causes for 
the baseline projections for the period 2002–2020. For all the 
Group I and Group II cause groups in which the projections 
were based on the major-cause cluster regression equations, 
age-specific and age-standardized death rates are projected to 
decline over the next 20 years. The average annual rate of 
decline is greater (at about 3%) for Group I causes than for 
Group II causes. The HIV/AIDS projections, discussed in 
more detail below, have a substantial projected average 
annual rate of increase of 3% for males and 2% for females. 
Other causes with projected increases in age-standardized 
rates include lung cancer, diabetes, chronic respiratory 
diseases, road traffic accidents, violence, and war. 

The Group I causes, excluding HIV/AIDS and tuberculosis, 
decline with average annual rates of change typically about 
one-third slower than the original GBD projections of Murray 
and Lopez. To some extent, this reflects the more conserva
tive projections for low-income countries, where the coef
ficient of the time factor was reduced or set to zero. Average 
rates of decline for Group II causes (excluding lung cancer 
and chronic respiratory conditions) are similar for females to 

those in the original projections. However, the differential 
between males and females in the original projections has 
disappeared in the current projections, with males having a 
greater average annual rate of decline for Group II 
conditions than previously projected. 
Figure 3 summarizes the contributions of major causes to 

global trends in numbers of deaths for the three major cause 
groups. Large declines in mortality between 2002 and 2030 
are projected for all of the principal Group I causes, with the 
exception of HIV/AIDS. Under the baseline scenario involv
ing scale-up of ART coverage to 80% by 2012, but not 
additional prevention efforts, HIV/AIDS deaths increase from 
2.8 million in 2002 to 6.5 million in 2030. Total deaths due to 
other Group I causes decline from 15.5 million in 2002 to 9.0 
million in 2030. Unfortunately, this is substantially offset by 
the projected rise in HIV/AIDS deaths. Under the optimistic 
scenario involving additional HIV prevention activity, 3.7 
million HIV/AIDS deaths are projected for 2030, so that total 
deaths due to Group I conditions would decline from 32% of 
all deaths in 2002 to 14% of all deaths in 2030. 

Although age-specific death rates for most Group II 
conditions are projected to decline, ageing of the population 
will result in significantly increasing total deaths due to most 
Group II conditions over the next 30 years (Figure 3). Global 
cancer deaths are projected to increase from 7.1 million in 
2002 to 11.5 million in 2030, and global cardiovascular deaths 
from 16.7 million in 2002 to 23.3 million in 2030. Overall, 
Group II conditions will account for almost 70% of all deaths 
in 2030 under the baseline scenario. 
The projected 40% increase in global deaths due to injury 

between 2002 and 2030 are predominantly due to the 
increasing numbers of road traffic accident deaths, together 
with increases in population numbers more than offsetting 
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Projections of Global Mortality 

Figure 3. Baseline Projections of Deaths from Group I, Group II, and 
Group III Causes, World, 2002–2030 
doi: 10.1371/journal.pmed.0030442.g003 

small declines in age-specific death rates for other causes of 
injury. Road traffic accident deaths are projected to increase 
from 1.2 million in 2002 to 2.1 million in 2030, primarily due 
to increased motor vehicle fatalities associated with economic 
growth in low- and middle-income countries. 

Projections of HIV/AIDS Mortality and Other Selected 
Causes 

Figure 4 summarizes projected HIV/AIDS deaths by income 
group for the three scenarios. The declining death rates for 
2005–2010 in the baseline and pessimistic scenarios, followed 
by increasing death rates, reflect the effects of the assumed 
treatment scale-up scenarios. Rapidly increasing levels of 

ART coverage result in postponement of deaths for a number 
of years, but once the ART coverage plateaus at its final level, 
numbers of deaths continue to rise, reflecting largely the 
underlying growth in population. HIV incidence rates 
essentially remain constant in the baseline scenario for sub-
Saharan Africa, and the global growth in incident cases and in 
deaths is largely driven by population growth in sub-Saharan 
Africa. 
Under the baseline scenario, the total deaths from HIV/ 

AIDS over the 25-y period 2006–2030 are projected to be 117 
million. Under the optimistic scenario, in which additional 
prevention efforts result in a long-term 3% decline in 
incidence rates, the projected total deaths over 2006–2030 
are 89 million, a saving of 28 million lives. 
The ranges defined by the optimistic and pessimistic 

projections differ substantially by cause (Figure 5). For 
example, the range for cardiovascular disease before age 70 
y is much wider than that for cancers before age 70 y or for 
road traffic accidents. Group I deaths (excluding HIV/AIDS) 
have a wider range than most other causes, although the total 
deaths decline substantially in all three scenarios. 

Comparison with GBD 1990 Projections 
Figure 6 compares projected global deaths for each of the 

three major cause groups for 2002–2030 with the correspond
ing projections for 1990–2020 from the original GBD study 
[1]. Projections for Group I causes are substantially different, 
mainly because of the very large difference in projected HIV/ 
AIDS mortality. Total global deaths for Group II and Group 
III causes are projected to increase at a somewhat slower rate 
than the original GBD projections, and in addition, the base 
levels for these causes in 2002 are somewhat lower than the 
levels projected by the original GBD study. 

Despite these differences for all three major cause groups, 
and differences in projected global population numbers, the 
projections of total global all-cause deaths are almost 
identical to those in the original GBD study. Global deaths 
in 2020 under the baseline scenario are 66.5 million, 
compared with 68.3 million projected by Murray and Lopez 
from the 1990 base, and the overall trend is almost identical. 
Projected trends for global deaths due to most Group I 

causes other than HIV/AIDS are broadly similar. The new 
baseline projections for lung cancer give lower global 
numbers and a lower rate of increase. Trends in global 
respiratory deaths are similar for the two sets of projections, 
but the projected rates of increase in global deaths due to 
cancers, cardiovascular disease, and digestive disorders are all 
somewhat slower for the current projections. Increases for 
road traffic accidents are somewhat slower in the current 
projections, whereas trends for other unintentional causes 
are quite similar. There are some substantial differences in 
trends for intentional causes, reflecting different assumptions 
and decisions concerning use of the regression parameters. 

Leading Causes of Death 
Table 2 lists the 15 leading causes of death according to the 

baseline scenario for males, females, and both sexes com
bined as projected for 2030 globally. Table 3 provides similar 
lists of the ten leading causes of death according to the 
baseline scenario for the four income groups of countries. 
The four leading causes of death in all scenarios are projected 
to be ischaemic heart disease, cerebrovascular disease 
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Projections of Global Mortality 

Figure 4. Projections of Total AIDS Deaths (Thousands) by Income Group for Three Scenarios 
Scenarios are indicated: baseline (solid lines), optimistic (dotted lines), and pessimistic (dashed lines). 
doi: 10.1371/journal.pmed.0030442.g004 

(stroke), HIV/AIDS, and COPD, although HIV/AIDS moves 
from third to fourth position in the optimistic scenario. 

Table 2 also summarises the changes in rank order of 
deaths between 2002 and 2030 for the 15 leading causes. 
Lower-respiratory infections, perinatal conditions, diar
rhoeal diseases, malaria, and measles are all projected to 
decline substantially in importance. On the other hand, 
diabetes mellitus, lung cancer, stomach cancer, and liver and 
colorectal cancer are all projected to move up three or more 
places in the rankings. 

Decomposition 
The results discussed so far have described projected 

changes in mortality in terms of the absolute (and relative) 
numbers of deaths expected under the various scenarios. 
These changes may be due to changes in age-specific disease 
and injury mortality risks, or due to demographic change that 
alters the size and age composition of the population, or 
both. Because mortality risks are strongly age dependent for 
most causes, changes in the age structure of a population may 
result in substantial changes in the number of deaths, even 
when the age-specific risks remain unchanged. 

We further analysed the relative impact of demographic 
and epidemiological change on the projected numbers of 
deaths by cause by calculating three hypothetical alternatives. 

In the first, we calculated the expected number of deaths in 
2030 given the 2030 projected age-specific rates under the 
baseline scenario and the 2002 population. The difference 
between this and the 2002 mortality estimates is a measure of 
the change in mortality expected solely on the basis of 
changing age-specific mortality rates, and is labelled ‘‘epi
demiological change’’ in Figure 7. 
Second, we calculated the expected number of deaths in 

2030 by taking the 2002 age-specific death rates and applying 
them to the 2030 projected population. The difference 
between this and the 2002 mortality estimates is a measure 
of the change in mortality expected solely on the basis of 
changing demography (including size and age composition of 
the population). We then repeated this calculation, but 
applied the 2002 age-specific death rates to projected 
population numbers for 2030 that matched the total 
projected male and female population numbers for each 
country but retained the 2002 age distribution of the 
population. The difference between this and the 2002 
mortality estimates is a measure of the change in mortality 
expected solely on the basis of population growth excluding 
changes in age composition. The difference between the total 
change in mortality due to demography and this latter 
estimate gives a measure of the effect of the change in age 
composition of the population alone. These two components 
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Projections of Global Mortality 

Figure 5. Projections of Global Deaths (Millions) for Selected Causes, for Three Scenarios: Baseline, Optimistic, and Pessimistic, 2002–2030 
doi: 10.1371/journal.pmed.0030442.g005 

of demographic change are labelled ‘‘population growth’’ and 
‘‘population ageing’’ in Figure 7. The total projected change 
in numbers of deaths between 2002 and 2030 is the sum of the 
population growth, population ageing, and epidemiological 
change components. 

In almost all cases, demographic and epidemiological 
factors are operating in opposing directions in determining 
mortality in 2030. The major exception is HIV/AIDS, where 
demographic and epidemiological change are acting in the 
same direction to increase total HIV/AIDS deaths to 6.5 
million deaths in 2030 under the baseline scenario. Demo
graphic change dominates, as the majority of HIV/AIDS 
deaths are in sub-Saharan Africa, where population growth is 

highest and where HIV/AIDS incidence rates are assumed to 
remain largely constant under the baseline scenario. 

For Group I conditions other than HIV/AIDS for which 
substantial declines in mortality rates are projected, the effect 
of these declines will be attenuated in most regions by 
demographic change leading to an increase in the child 
population most at risk for these conditions. Population 
growth and population ageing act in opposite directions for 
Group I mortality excluding HIV/AIDS in low-income 
countries, but not in other income groups. If future fertility 
rates are higher than projected, then the higher child 
population numbers will further offset the projected reduc
tions in death rates for Group I conditions. 
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Projections of Global Mortality 

Figure 6. Comparison of Baseline Projections 2002–2030 with the 
Original GBD Projections 1990–2020: Global Deaths for All Causes, and 
Major Cause Groups 
doi: 10.1371/journal.pmed.0030442.g006 

For Group II (noncommunicable diseases), demographic 
changes in all regions will tend to increase deaths substan
tially, with offsetting reductions in projected death rates in all 
regions. Population growth and population ageing both act to 
increase Group II deaths in all regions, although the impact 
of population ageing is generally much more important than 
population growth. Population growth has the largest relative 
impact for low-income countries, and the smallest for lower-
middle-income countries. The latter group includes Eastern 
European populations such as Russia that will experience 
negative population growth. 
For Group III (injuries), demographic change similarly 

dominates the epidemiological change. The latter is small at 
group level in most regions, because the projected increase in 
road traffic fatalities is offset by projected decreases in death 
rates for other unintentional injuries. 

Tobacco-Attributable Deaths 
Figure 8 summarises the projected number of tobacco-

attributable deaths for the world, and for high-income and 
low- and middle-income countries. Under the baseline 
scenario, total tobacco-attributable deaths will rise from 5.4 
million in 2005 to 6.4 million in 2015 and 8.3 million in 2030. 
Projected deaths for 2030 range from 7.4 million in the 
optimistic scenario to 9.7 million in the pessimistic scenario. 
Tobacco-attributable deaths are projected to decline by 9% 
between 2002 and 2030 in high-income countries, but to 
double from 3.4 million to 6.8 million in low- and middle-
income countries. 
Table 4 divides the projected 2015 global mortality due to 

smoking into leading causes: cancers are responsible for one-
third of the deaths, followed by cardiovascular diseases and 
chronic respiratory diseases, each responsible for 30% of the 
deaths. According to our baseline projection, smoking will 
kill 50% more people in 2015 than HIV/AIDS, and will be 
responsible for 10% of all deaths globally. 

Burden of Disease 
Global DALYs lost are projected to increase from 1.48 

billion in 2002 to 1.54 billion in 2030, an overall increase of 
only 3%. Since the population increase is projected to be 
27% during the same period, there is actually a decrease in 
the global per capita burden. Unlike deaths, where the overall 
global death rate is projected to increase by 1%, the DALY 
rate decreases because the increasing number of deaths is 
offset by the shift in age at death to older ages, associated with 
fewer lost years of life. Even with the assumption that the age-
specific burden for most nonfatal causes remains constant 
into the future, and hence that the overall burden for these 
conditions increases with the ageing of the population, there 
is still an overall projected decrease in the global burden of 
disease per capita of 19% from 2002 to 2030. 
The proportional contribution of the three major cause 

groups to the total disease burden is projected to change 
substantially, however. Group I causes are projected to 
account for 30% of total DALYs lost in 2030, compared with 
more than 40% in 2002. In low-income countries, the decline 
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Projections of Global Mortality 

Table 2. Changes in Rankings for 15 Leading Causes of Death, 2002 and 2030 (Baseline Scenario) 

Category Disease or Injury 2002 Rank 2030 Ranks Change in Rank 

Within top 15 Ischaemic heart disease 1 1 0 
Cerebrovascular disease 2 2 0 
Lower respiratory infections 3 5 –2 
HIV/AIDS 
COPD 
Perinatal conditions 

4 
5 
6 

3 
4 
9 

þ1 
þ1 
–3 

Diarrhoeal diseases 7 16 –9 
Tuberculosis 8 23 –15 
Trachea, bronchus, lung cancers 
Road traffic accidents 
Diabetes mellitus 
Malaria 

9 
10 
11 
12 

6 
8 
7 

22 

þ3 
þ2 
þ4 

–10 

Outside top 15 

Hypertensive heart disease 
Self-inflicted injuries 
Stomach cancer 
Nephritis and nephrosis 
Colon and rectum cancers 
Liver cancers 

13 
14 
15 
17 
18 
19 

11 
12 
10 
13 
15 
14 

þ2 
þ2 
þ5 
þ4 
þ3 
þ5 

doi: 10.1371/journal.pmed.0030442.t002 

is even greater, from 56% in 2002 to 41% in 2030, even 
including the doubling of the HIV/AIDS burden. The 
noncommunicable disease (Group II) burden is projected to 
increase to 57% in 2030, and to represent a greater burden of 
disease than Group I conditions in all income groups, 
including low-income countries. 

Table 5 lists the 15 leading causes of DALYs globally in 
2002 and in 2030 according to the baseline scenario, and 
Table 6 provides similar lists of the ten leading causes of 
burden of disease for high-, middle-, and low-income country 
groups. The three leading causes of DALYs in the baseline 
and pessimistic scenarios are projected to be HIV/AIDS, 
unipolar depressive disorders, and ischaemic heart disease. 
Road traffic accidents become the third leading cause under 
the optimistic scenario, ahead of ischaemic heart disease and 
cerebrovascular disease. Perinatal conditions are the fourth 
leading cause under the pessimistic scenario and the fifth 
leading cause under the baseline scenario, after road traffic 
accidents. HIV/AIDS becomes the leading cause of burden of 
disease in middle-income countries, as well as low-income 
countries, by 2015. 

Table 5 also illustrates the changes in rank order of DALYs 
between 2002 and 2030 for the 15 leading causes globally. 
Lower-respiratory infections, perinatal conditions, diar
rhoeal diseases, malaria, measles, tuberculosis, and congenital 
anomalies are all projected to decline substantially in 
importance. On the other hand, ischaemic heart disease, 
diabetes mellitus, road traffic accidents, self-inflicted injuries, 
COPD, hearing loss, and cataracts are all projected to move 
up three or more places in the rankings. Hearing loss is 
projected to be among the top ten causes of burden of disease 
in high- and middle-income countries, and Alzheimer disease 
and other dementias and alcohol-use disorders among the 
top four causes in high-income countries in 2030. In low-
income countries in 2030, Group I conditions continue to 
account for five of the ten leading causes of burden of disease. 
These are HIV/AIDS, perinatal conditions, diarrhoeal dis
eases, malaria, and acute lower-respiratory infections. 

Discussion 

We have addressed the need for updated projections of 
mortality and burden of disease using methods similar to 
those of the original GBD study. Our intent was not to 
undertake major new methodological developments, but 
rather to provide updated projections for the first 30 years 
of the 21st century, using as much relevant new information 
as is available. We project that life expectancy will increase 
around the world for all three scenarios, fewer children 
younger than 5 y will die (a 50% decline under the baseline 
scenario), and the proportion of people dying from non
communicable diseases will increase (from 59% in 2002 to 
69% in 2030 under the baseline scenario). Although deaths 
from infectious diseases will decrease overall, HIV/AIDS 
deaths will continue to increase; the exact magnitude of the 
increase will depend to a limited extent on how many people 
have access to antiretroviral drugs and much more on 
whether there are increased prevention efforts. Although a 
projected 6.5 million people will die from HIV/AIDS under 
the 2030 baseline projection, an even larger number will die 
from disease attributable to tobacco smoking (8.3 million). By 
2030, the three leading causes of burden of disease will be 
HIV/AIDS, depression, and ischaemic heart disease in the 
baseline and pessimistic scenarios. Road traffic accidents are 
the fourth leading cause in the baseline scenario, and the 
third leading cause ahead of ischaemic heart disease in the 
optimistic scenario. 

These updated projections of mortality and burden of 
disease have been prepared using a similar methodology to 
that of the original GBD study, but with some changes 
described above and with updated inputs and an updated 
base set of estimates for 2002. We have incorporated a 
number of methodological improvements and changes. These 
include carrying out the projections at country rather than 
regional level, use of separate regression equations for low-
income countries, incorporation of information from death 
registration datasets on recent observed trends for selected 
causes, and calibration of the regression equations through a 
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Projections of Global Mortality 

Table 3. Ten Leading Causes of Death, by Income Group, 2030 (Baseline Scenario) 

Income Group Rank Disease or Injury Percent of Total Deaths 

World 1 Ischaemic heart disease 13.4 
2 Cerebrovascular disease 10.6 
3 HIV/AIDS 8.9 
4 COPD 7.8 
5 Lower respiratory infections 3.5 
6 Trachea, bronchus, lung cancers 3.1 
7 Diabetes mellitus 3.0 
8 Road traffic accidents 2.9 
9 Perinatal conditions 2.2 

10 Stomach cancer 1.9 
High-income countries 1 Ischaemic heart disease 15.8 

2 Cerebrovascular disease 9.0 
3 Trachea, bronchus, lung cancers 5.1 
4 Diabetes mellitus 4.8 
5 COPD 4.1 
6 Lower respiratory infections 3.6 
7 Alzheimer and other dementias 3.6 
8 Colon and rectum cancers 3.3 
9 Stomach cancer 1.9 

10 Prostate cancer 1.8 
Middle-income countries 1 Cerebrovascular disease 14.4 

2 Ischaemic heart disease 12.7 
3 COPD 12.0 
4 HIV/AIDS 6.2 
5 Trachea, bronchus, lung cancers 4.3 
6 Diabetes mellitus 3.7 
7 Stomach cancer 3.4 
8 Hypertensive heart disease 2.7 
9 Road traffic accidents 2.5 

10 Liver cancer 2.2 
Low-income countries 1 Ischaemic heart disease 13.4 

2 HIV/AIDS 13.2 
3 Cerebrovascular disease 8.2 
4 COPD 5.5 
5 Lower respiratory infections 5.1 
6 Perinatal conditions 3.9 
7 Road traffic accidents 3.7 
8 Diarrhoeal diseases 2.3 
9 Diabetes mellitus 2.1 

10 Malaria 1.8 

doi: 10.1371/journal.pmed.0030442.t003 

comparison of back-projections with observed child mortality 
trends from 1990 to 2002. Additionally, separate risk factor– 
based projection models were developed for diabetes mellitus 
and chronic respiratory diseases. Population projections also 
included UN projections for net migration rates. 

Baseline estimates of deaths, disability, and DALYs lost in 
2002 have been projected into the future based on an explicit 
set of assumptions and methods, and the results are nothing 
more than the numerical consequences of the assumptions 
and methods employed. In this paper and the accompanying 
Protocol S1 and Tables S1–S7, we have tried to explicitly 
describe and summarize all inputs and assumptions for the 
three scenarios to enable replication of these projections for 
different scenarios. Additional information and detailed 
datasets are available from the authors on request. 

We do not claim that the scenarios presented here 
necessarily represent the best predictions of future global 
and regional health trends, and it is possible that more 
sophisticated causal models incorporating projections of 
important determinants may provide better predictions for 
specific diseases. However, we do believe that these projec

tions, as with the previous GBD projections of Murray and 
Lopez, represent the most comprehensive and consistent set 
of health status projections available today. 

Comparisons with Other Projections 
We are not aware of any projections of global and regional 

mortality, apart from the previous GBD projections, that have 
included a comprehensive set of causes of death. A review of 
other published studies containing global and regional 
projections for specific single causes identified relatively 
few studies that did not either apply base estimates of age– 
sex-specific death rates (assumed not to change in the future) 
to UN population projections, or were based on the previous 
GBD projections, or were earlier versions of the projections 
by WHO and/or UNAIDS for HIV/AIDS and tuberculosis used 
here. 
Our projected global population in 2015 under the 

baseline scenario was 7.1 billion, compared with the UN 
medium variant projection of 7.2 billion [32], a difference of 
only �1.6% (see Protocol S1 for details of projection 
methods). By 2030, the difference between WHO and UN 
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Figure 7. Decomposition of Projected Change in Numbers of Deaths into Demographic and Epidemiological Components, by Broad Cause Group and 
Income Group, 2002–2030 
doi: 10.1371/journal.pmed.0030442.g007 

baseline projections of population grew to �3.5%, and the 
range from pessimistic to optimistic scenarios to 7.75 billion 
to 8.07 billion. The largest difference in the population 
growth projections is for the European region, where we 
project the total population to decline at a faster rate than 
the UN projections. 

Projected global deaths in 2030 ranged from 64.9 million 
under the optimistic scenario to 80.7 million under the 
pessimistic scenario, with a baseline projection of 73.2 
million. Projected global deaths in 2030 under the UN 
medium variant projections were 1% higher, at 74.0 million 
[32]. Our global projections for all-cause mortality are 
remarkably close to the UN projections, given that our 
projections are the sum of independent projections for 13 

separate cause groups, whereas the UN projections are based 
on estimated trends in all-cause mortality, with adjustments 
for projected HIV/AIDS mortality. 
Our baseline global projection for all-cause mortality in 

2020 (66.5 million deaths) is also remarkably similar to the 
original GBD baseline projection for 2020 of 68.3 million 
deaths, although the projected numbers of deaths for each of 
the three major cause groups differ quite significantly, as do 
projections for HIV/AIDS and tuberculosis. The congruence 
in numbers and trends in rates for all-cause mortality is 
almost certainly a coincidence, since the global total death 
projections are derived from summing separate projections 
across 13 cause groups, and almost all of the inputs to those 
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Figure 8. Projected Numbers of Tobacco-Caused Deaths for the World 
and for High-Income and Middle- plus Low-Income Countries, Three 
Scenarios, 2002–2030 
doi: 10.1371/journal.pmed.0030442.g008 

projections have changed significantly from those used in the 
original projections. 

Under our baseline projection, mortality of children 
younger than 5 y will decline globally by 29% from 2002 to 
2015 (range 44% to 14% under the optimistic and pessimistic 
scenarios). For sub-Saharan Africa the decline is projected to 
be 25%. In contrast, child mortality declined by only 12% 
globally and 7% in sub-Saharan Africa between 1990 and 
2001 [17]. The more-than doubling of the decline in child 
mortality for sub-Saharan Africa projected for the next 
decade is largely determined by the relatively high projected 
economic growth for this region according to the World Bank 
(about 2% annual increase in income per capita). Income per 
capita growth averaged only 0.5% in sub-Saharan Africa 
during the period 1990–2002. Despite this, our back-
projections to 1990 predicted a larger decline in child 
mortality than observed. The major regression coefficients 
were adjusted for low-income countries, and in particular for 
sub-Saharan Africa, to match observed trends (see Protocol 
S1 for details). Even with this adjustment, we are predicting 
more than double the decline in child mortality in the next 
decade compared to that observed in the 1990s. This reflects 
the higher levels of economic growth projected for the next 
decade in sub-Saharan Africa. 

Trends in tuberculosis death rates projected by the Stop 

Table 4. Projected Global Tobacco-Caused Deaths, by Cause, 
2015 Baseline Scenario 

Cause Tobacco-Caused Deaths 

Number (Millions) Percent of Total 

All causes 6.43 100 
Tuberculosis 0.09 1 
Lower respiratory infections 0.15 2 

Malignant neoplasms 2.12 33 
Trachea, bronchus, lung cancers 1.18 18 
Mouth and oropharynx cancers 0.18 3 
Oesophagus cancer 0.17 3 
Stomach cancer 0.12 2 
Liver cancer 0.10 2 
Other malignant neoplasms 0.34 5 

Diabetes mellitus 0.13 2 
Cardiovascular diseases 1.86 29 

Ischaemic heart disease 0.93 14 
Cerebrovascular disease 0.52 8 
Other cardiovascular diseases 0.24 4 

Respiratory diseases 1.87 29 
COPD 1.76 27 

Digestive diseases 0.20 3 

doi: 10.1371/journal.pmed.0030442.t004 

TB Partnership for deaths of HIV-negative persons were used 
here, as the GBD classifies deaths of HIV-positive persons as 
due to HIV/AIDS. The GBD base estimates of tuberculosis 
deaths for 2002 are higher than the Stop TB Partnership 2002 
estimates for deaths in sub-Saharan Africa and substantially 
lower in Southeast Asia (see Protocol S1). As a result of these 
differences in base estimates, our baseline projection gives 
960,000 tuberculosis deaths in 2015, compared to the 888,000 
projected by the Stop TB Partnership under the ‘‘Sustained 
DOTS’’ scenario. Both these estimates are substantially lower 
than the approximately 2.2 million tuberculosis deaths 
projected for 2015 by Murray and Lopez in the original 
GBD study [1,2]. 
Bray and Møller have published global projections for 

cancer incidence in 2020 [33]. They projected that total 
cancer incidence would rise from 11 million new cases in 
2002 to 16.5 million in 2020, assuming that 2002 age–sex
specific incidence rates remained unchanged. Taking into 
account projected changes in age–sex–site-specific incidence 
rates, we project global incidence for all types of cancer to be 
15.5 million cases in 2020, 6% lower than Bray and Møller’s 
estimate. They also estimated global incidence in 2010 of 1.5 
million new breast cancer cases and 1 million new prostate 
cancer cases, taking into account current trends in incidence 
rates. These are higher than our projections of 1.3 million 
and 0.85 million, respectively, mainly reflecting differences in 
the base incidence estimates for 2002. 
Wilde et al. [34] estimated that the global diabetes 

prevalence would rise from 171 million in 2000 to 366 
million in 2030, assuming that age–sex-specific diabetes 
prevalence rates remain unchanged within urban and rural 
populations in each region, but taking into account projected 
increases in urbanization to 2030. Their estimate is somewhat 
higher than our projection of 328 million diabetes cases in 
2030. Our projections took into account projected trends for 
overweight and obesity, which may capture some of the 
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Table 5. Changes in Rankings for 15 Leading Causes of DALYs, 2002 and 2030 (Baseline Scenario) 

Category Disease or Injury 2002 Rank 2030 Ranks Change in Rank 

Within top 15 

Outside top 15 

Perinatal conditions 
Lower respiratory infections 
HIV/AIDS 
Unipolar depressive disorders 
Diarrhoeal diseases 
Ischaemic heart disease 
Cerebrovascular disease 
Road traffic accidents 
Malaria 
Tuberculosis 
COPD 
Congenital anomalies 
Hearing loss, adult onset 
Cataracts 
Violence 
Self-inflicted injuries 
Diabetes mellitus 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
17 
20 

5 
8 
1 
2 

12 
3 
6 
4 

15 
25 

7 
20 

9 
10 
13 
14 
11 

�4 
�6 
þ2 
þ2 
�7 
þ3 
þ1 
þ4 
�6 
�15 
þ4 
�8 
þ4 
þ4 
þ2 
þ3 
þ9 

doi: 10.1371/journal.pmed.0030442.t005 

impact of urbanization but did not explicitly account for 
trends in urbanization. Projections based on prevalence 
trends have been made for diabetes in Canada and the US 
[35,36]. These studies estimated that diabetes prevalence 
would reach 2.4 million for Canada in 2016, and 19.9 million 
for the US in 2025. Our projections of diabetes prevalence for 
the same years are one-third higher for Canada (3.2 million) 
and slightly higher for the US (20.9 million). 

Projected tobacco-attributable deaths in 2030 under the 
baseline scenario are lower than the 10 million predicted by 
Peto et al. [37] to occur ‘‘sometime in the 2020s or early 
2030s.’’ This earlier prediction is fairly consistent with our 
projection of 9.7 million tobacco-attributable deaths under 
the pessimistic scenario. Murray and Lopez projected 8.4 
million tobacco-attributable deaths in 2020, also somewhat 
higher than our baseline projection of 7.0 million. Our lower 
projection reflects our downward adjustment of projected 
lung cancer mortality to reflect recent trends in tobacco 
consumption. It must be emphasized that there is very 
substantial uncertainty in the tobacco-attributable mortality 
projections, as the trends in apparent consumption of 
tobacco do not necessarily account for changes in duration, 
type, per capita amount, and mode of smoking. 

A recent World Bank report projected deaths due to road 
traffic accidents from 1990 to 2020 using an economic model 
that related death rates to changes in fatalities per motor 
vehicle and motor vehicle ownership per person due to 
economic growth [38]. An overall growth of 66% was 
projected for road traffic fatalities from 2000 to 2020, 
somewhat higher than our projection of a 51% increase in 
global deaths due to road traffic accidents from 2002 to 2020 
(Figure 9). Projected regional increases were generally 
similar, although the World Bank projected a substantially 
greater increase in South Asia than we did, and a small 
growth for Europe and Central Asia, rather than a decline. In 
terms of absolute numbers of deaths, the projections are 
quite different, reflecting large differences in base estimates. 
The World Bank study estimated global road fatalities in 2000 
as 723,000, compared with our estimate for 2002 of 1.2 

million. The World Bank base estimates were derived from 
police statistics, unadjusted for under-reporting. Police 
statistics are known to generally substantially underestimate 
deaths due to road traffic accidents. For example, the World 
Bank estimate of 32,000 deaths for Europe and Central Asia 
in 2000 is 60% lower than the GBD estimate of 82,000 for 
2002, based on reasonably complete death registration data. 

Uncertainties and Limitations 
There have been substantial improvements in the data and 

methods available for the assessment of global and regional 
mortality by cause. The GBD 2002 estimates of deaths by 
cause, age, and sex were carried out separately for 226 
countries and territories, drawing on a total of 770 country-
years of death registration data, as well as 535 additional 
sources of information on levels of child and adult mortality, 
and in excess of 2,600 datasets providing information on 
specific causes of death in regions not well covered by death 
registration systems [15]. 
There remain, however, a large number of methodological 

and empirical challenges to more reliably estimating global, 
regional, and national disease burden. For regions with 
limited death registration data, such as the Eastern Medi
terranean region, sub-Saharan Africa, and parts of Asia and 
the Pacific, there is considerable uncertainty in estimates of 
deaths by cause. Uncertainty ranges for all-cause deaths in 
2001 were estimated by Mathers et al. [16] to increase from 
around 61% for high-income countries to around 620% for 
sub-Saharan Africa. For most specific causes, uncertainty 
ranges are greater than those of the all-cause mortality 
estimates, since there is additional uncertainty associated 
with cause attribution. For example, the relative uncertainty 
ranges for ischaemic heart disease in 2001 were estimated to 
range from about 12% for high-income countries to around 
630% for sub-Saharan Africa. The uncertainty range for 
HIV/AIDS deaths in sub-Saharan Africa was narrower at 
615%, reflecting the substantial data base for these estimates. 
The projections of burden are not intended as forecasts of 

what will happen in the future but as projections of current 
and past trends, based on certain explicit assumptions. The 
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Table 6. Ten Leading Causes of DALYs, by Income Group and Sex, 2030 (Baseline Scenario) 

Income Group Rank Disease or Injury Percent Total DALYs 

World 1 HIV/AIDS 12.1 
2 Unipolar depressive disorders 5.7 
3 Ischaemic heart disease 4.7 
4 Road traffic accidents 4.2 
5 Perinatal conditions 4.0 
6 Cerebrovascular disease 3.9 
7 COPD 3.1 
8 Lower respiratory infections 3.0 
9 Hearing loss, adult onset 2.5 

10 Cataracts 2.5 
High-income countries 1 Unipolar depressive disorders 9.8 

2 Ischaemic heart disease 5.9 
3 Alzheimer and other dementias 5.8 
4 Alcohol use disorders 4.7 
5 Diabetes mellitus 4.5 
6 Cerebrovascular disease 4.5 
7 Hearing loss, adult onset 4.1 
8 Trachea, bronchus, lung cancers 3.0 
9 Osteoarthritis 2.9 

10 COPD 2.5 
Middle-income countries 1 HIV/AIDS 9.8 

2 Unipolar depressive disorders 6.7 
3 Cerebrovascular disease 6.0 
4 Ischaemic heart disease 4.7 
5 COPD 4.7 
6 Road traffic accidents 4.0 
7 Violence 2.9 
8 Vision disorders, age-related 2.9 
9 Hearing loss, adult onset 2.9 

10 Diabetes mellitus 2.6 
Low-income countries 1 HIV/AIDS 14.6 

2 Perinatal conditions 5.8 
3 Unipolar depressive disorders 4.7 
4 Road traffic accidents 4.6 
5 Ischaemic heart disease 4.5 
6 Lower respiratory infections 4.4 
7 Diarrhoeal diseases 2.8 
8 Cerebrovascular disease 2.8 
9 Cataracts 2.8 

10 Malaria 2.5 

doi: 10.1371/journal.pmed.0030442.t006 

methods used base the disease burden projections largely on 
broad mortality projections driven by World Bank projec
tions of future growth in income and WHO projections of 
increases in human capital in different regions of the world, 
together with a model relating these to cause-specific 
mortality trends based on the historical observations in 
countries with death registration data from the past 50 years. 
The results depend strongly on the assumption that future 
mortality trends in developing countries will have a similar 
relationship to economic and social development as has 
occurred in the more developed countries. If this assumption 
is not correct, then the projections for low-income countries 
will be over-optimistic in the rate of decline of communicable 
diseases and the speed of the epidemiological transition. 

The predictions of the projections model were compared 
with historical trends in child mortality from 1990 to 2002, 
and as a result, certain regression coefficients were modified 
for low-income countries. As a result, our revised projections 
assume that projected rates of change for cause-specific 
mortality rates over time, given levels of constant income and 
human capital, will be slower than those observed in the 

mainly high- and middle-income countries with death 
registration data from the past 50 years. This has reduced 
the projected rates of decline in Group I conditions for low-
income countries compared to the original GBD projections, 
and it is entirely possible that this adjustment may be too 
conservative. On the other hand, the many problems facing 
low-income countries in improving and sustaining access to 
effective health interventions, and in scaling up health 
systems to cost-effectively address these challenges, may 
mean that the low-income countries do not experience the 
temporal pace of health improvement at constant levels of 
income and human capital that have been seen in the high-
income countries in the past 50 years. 
The projections have also not taken explicit account of 

trends in major risk factors apart from tobacco smoking, and, 
to a limited extent, overweight and obesity. If broad trends in 
risk factors are for worsening of risk exposures with 
development, rather than the improvements observed in 
recent decades in many high-income countries, then again 
the projections for low- and middle-income countries 
presented here will be too optimistic. There is a need to 
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Figure 9. Projected Growth in Road Traffic Fatalities, 2002–2020: A 
Comparison of World Bank Projections with GBD Projections 
doi: 10.1371/journal.pmed.0030442.g009 

develop much more comprehensive projection models that 
take explicit account of available information on trends in a 
wide range of risk factors. The HIV/AIDS baseline projections 
in particular assume that transmission probabilities will 
remain largely unchanged in the future and there will not 
be substantial reductions in risk factors for HIV. 

A projections exercise such as this by its nature involves 
substantial assumptions about the similarity of future trends 
to past trends, and about the future trends in broad drivers of 
health improvement. There are thus wide uncertainty ranges 
around future projections. Nevertheless, there are some 
aspects of the projections that clearly involve more un
certainty than others. For example, the projections of HIV/ 
AIDS mortality are strongly affected by the assumptions 
made about the levels of additional prevention effort that 
occur over the next two decades. Additionally, there are 
substantial uncertainties about the future trends in chronic 
respiratory disease mortality for non-smokers, and diabetes 
mortality for persons not overweight. Also, the evidence on 
the associations of injury mortality with income and human 
capital was weaker than for Group I and Group II conditions, 
and stronger assumptions were thus required for injury 
projections for some external causes. In the absence of any 
realistic approach to forecasting future war deaths, rates for 
these were assumed to remain constant over time in the 
baseline scenario. This may be too conservative, given the 
substantial decrease in the number of wars and civil conflicts 
in the past decade or two. 

Finally, as did Murray and Lopez, we recognize that the 
approach taken to projecting YLD is extremely crude, and 
that the projections of DALYs are likely to be even more 
uncertain than the projections of deaths. It may be the case 
that case fatality rates for many diseases decline during the 
next 30 years, so that YLD become an increasing proportion 
of the total DALYs for these causes. On the other hand, 
improvements in risk factors and/or health interventions may 
lead to decreases in burden for some nonfatal conditions. 
Substantial research remains to develop robust and unbiased 
methods for measuring trends in case fatality rates, survival 

times, and disability due to specific causes, let alone collecting 
such data across all regions of the world. 

Conclusions 
Despite these uncertainties, projections provide a useful 

perspective on population health trends and health policies, 
provided that they are interpreted with a degree of caution. 
Projections enable us to appreciate better the implications 
for health and health policy of currently observed trends, and 
the likely impact of fairly certain future trends, such as the 
ageing of the population, and the continuation of the 
epidemiological transition in developing countries. These 
projections represent a set of three visions of the future for 
population health, under an explicit set of assumptions and 
for specific projections of income, human capital, and of 
future trends in tobacco smoking, HIV/AIDS transmission 
and survival, and overweight and obesity. If the future is not 
like the past—for example, through sustained and additional 
efforts to address the Millennium Development Goals, or 
through major scientific breakthroughs—then the world may 
well achieve faster progress than projected here, even under 
the optimistic scenario. On the other hand, if economic 
growth in low-income countries is lower than the forecasts 
used here, then the world may achieve slower progress and 
widening of health inequalities. 
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Projections of Global Mortality 

Editors’ Summary 

Background. For most of human history, little has been known about 
the main causes of illness in different countries and which diseases kill 
most people. But public-health officials need to know whether heart 
disease kills more people than cancer in their country, for example, or 
whether diabetes causes more disability than mental illness so that they 
can use their resources wisely. They also have to have some idea about 
how patterns of illness (morbidity) and death (mortality) are likely to 
change so that they can plan for the future. In the early 1990s, the World 
Bank sponsored the 1990 Global Burden of Disease study carried out by 
researchers at Harvard University and the World Health Organization 
(WHO). This study provided the first comprehensive, global estimates of 
death and illness by age, sex, and region. It also provided projections of 
the global burden of disease and mortality up to 2020 using models that 
assumed that health trends are related to a set of independent variables. 
These variables were income per person (as people become richer, they, 
live longer), average number of years of education (as this ‘‘human 
capital’’ increases, so does life expectancy), time (to allow for improved 
knowledge about various diseases), and tobacco use (a major global 
cause of illness and death). 

Why Was This Study Done? These health projections have been widely 
used by WHO and governments to help them plan their health policies. 
However, because they are based on the 1990 estimates of the global 
burden of disease, the projections now need updating, particularly since 
they underestimate the spread of HIV/AIDS and the associated increase 
in death from tuberculosis. In this study, the researchers used similar 
methods to those used in the 1990 Global Burden of Disease study to 
prepare new projections of mortality and burden of disease up to 2030 
starting from the 2002 WHO global estimates of mortality and burden of 
disease. 

What Did the Researchers Do and Find? As before, the researchers 
used projections of socio-economic development to model future 
patterns of mortality and illness for a baseline scenario, a pessimistic 
scenario that assumed a slower rate of socio-economic development, 
and an optimistic scenario that assumed a faster rate of growth. Their 
analysis predicts that between 2002 and 2030 for all three scenarios life 
expectancy will increase around the world, fewer children younger than 
5 years will die, and the proportion of people dying from non
communicable diseases such as heart disease and cancer will increase. 

Although deaths from infectious diseases will decrease overall, HIV/AIDS 
deaths will continue to increase; the exact magnitude of the increase will 
depend on how many people have access to antiretroviral drugs and the 
efficacy of prevention programs. But, even given the rise in HIV/AIDS 
deaths, the new projections predict that more people will die of tobacco-
related disease than of HIV/AIDS in 2015. The researchers also predict 
that by 2030, the three leading causes of illness will be HIV/AIDS, 
depression, and ischaemic heart disease (problems caused by a poor 
blood supply to the heart) in the baseline and pessimistic scenarios; in 
the optimistic scenario, road-traffic accidents will replace heart disease as 
the third leading cause (there will be more traffic accidents with faster 
economic growth). 

What Do These Findings Mean? The models used by the researchers 
provide a wealth of information about possible patterns of global death 
and illness between 2002 and 2030, but because they include many 
assumptions, like all models, they can provide only indications of future 
trends, not absolute figures. For example, based on global mortality data 
from 2002, the researchers estimate that global deaths in 2030 will be 
64.9 million under the optimistic scenario. However, the actual figure 
may be quite a bit bigger or smaller because accurate baseline counts of 
deaths were not available for every country in the world. Another 
limitation of the study is that the models used assume that future 
increases in prosperity in developing countries will affect their 
population’s health in the same way as similar increases affected health 
in the past in countries with death registration data (these are mostly 
developed countries). However, even given these and other limitations, 
the projections reported in this study provide useful insights into the 
future health of the world. These can now be used by public-health 
officials to plan future policy and to monitor the effect of new public-
health initiatives on the global burden of disease and death. 

Additional Information. Please access these Web sites via the online 
version of this summary at http://dx.doi.org/10.1371/journal.pmed. 
0030442. 
� World Health Organization, provides information on the Global Burden 

of Disease Project and links to other related resources 
� Harvard School of Public Health, Burden of Disease Unit, offers 

information on the 1990 Global Burden of Disease study and its 
projections 

PLoS Medicine | www.plosmedicine.org 2030 November 2006 | Volume 3 | Issue 11 | e442 

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

123
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



MIT OpenCourseWare
http://ocw.mit.edu 

HST.934J / STS.449J Introduction to Global Medicine: Bioscience, Technologies, Disparities, Strategies 
Spring 2010 

For information about citing these materials or our Terms of Use, visit: http://ocw.mit.edu/terms. 

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

124
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN

http://ocw.mit.edu/terms
http://ocw.mit.edu


Health in Action 

Worldmapper: The Human Anatomy 

of a Small Planet

Danny Dorling 

The Challenge: Understanding 
Global Inequalities 

“Throughout the world, people 
who are vulnerable and socially 
disadvantaged have less access to 
health resources, get sicker, and die 
earlier than people in more privileged 
social positions. Health equity 
gaps are growing today, despite 
unprecedented global wealth and 
technological progress” [1]. 

You can say it [1], you can prove it 
[2], you can tabulate it [3], but it is 
only when you show it that it hits home 
[4]. There is a long history of using 
illustrations to help spread new medical 
scientific ideas. Anatomical imagery, for 
example, is at least 500 years old [5]. 
That imagery allowed us to look inside 
human beings and, among much else, 
showed us just how much of the brain 
was dedicated to visual understanding. 

We now know that good health relies 
as much on the anatomy of society 
as on the anatomy of our bodies [6]. 
And we are just beginning to learn 
that an unequal human world is also 
more likely to be a sick world. How, 
though, can we better understand the 
distribution of health resources around 
the world, and of where most people 
are sick and die early as compared to 
people in more privileged positions? 
How can we fathom the extent to 
which health equity gaps are growing 
despite unprecedented global wealth 
and technological progress? Drawing 
images is one way to engage more of 
our imagination to help understand 
the extent and arrangement of world 
inequalities in health. 

Medical Mapping 

The science of the make up of world 
human anatomy—cartography—has 
a similar history to that of anatomical 
drawing. Gerardus Mercator’s wall 

maps of 1569 were produced just 
14 years after the second edition of 
Andreas Vesalius’ humani corporis 
fabrica. And just as Vesalius’ images 
helped guide the scalpel through fl esh, 
Mercator’s maps helped guide ships 
across the oceans. But these products of 
the enlightenment were not just simple 
guides. The images they produced 
helped change the way we thought 
about the world. In the long run they 
helped us learn to be less superstitious, 
but also presented a very mechanical, 
inhuman image of both person and 
planet. 

Mercator’s projection is the one 
you still see when the weather is 
described on television and it, or 
a near equivalent, is the one used 
in most medical mapping (for an 
example depicting the world geography 
of malaria see [7]). The Mercator 
projection is a useful projection to carry 
with you if you wish to sail around the 
planet. It is not, however, that useful for 
showing how a disease such as malaria 
is spread amongst the population. To 
show such spread, a world population 
cartogram is a far better base map—an 
example is shown in [8]. 

The Mercator projection is the 
worst of all the well known global map 
projections to use to depict disease 
distributions because it stretches the 
earth’s surface to the most extreme 
of extents and hence introduces the 
greatest visual bias. On a Mercator 
projection area is drawn in ever 
expanding proportion to how near 
territory is to the poles. Thus, on such a 
projection, India appears much smaller 
than Greenland, whereas India is in 
land area alone over seven times larger 
than Greenland. The world distribution 
of malaria shown on a conventional 
map [7] gives the impression that the 
global distribution of clinical episodes 
of Plasmodium falciparum malaria is 
confined to a much smaller proportion 

on an equal land area map it would 
still give the impression that malaria 
was only confined to a small portion of 
the world’s land. Malaria is, however, 
a disease of people, not of land. A 
better base-map (had it been available) 
upon which the distribution could 
have been drawn would have been 
the population cartogram [8]. My aim 
here is not to specifically criticise the 
depiction of the distribution of malaria 
on a conventional map. Such depiction 
is simply representative of what is 
accepted as normal in much medical 
mapping, even by authors with access 
to software that allows them to produce 
non-unique cartograms [9]. 

The Solution: Creating Maps 
of Inequalities 

The new world population cartogram 
published in Nature in 2006 [8] was 
produced by Mark Newman [10] 
and shows the world with land area 
drawn in proportion to the population. 
Unlike previous cartograms, this 
cartogram is produced by software 
which approximates to the best unique 
world cartogram (that which distorts 
the least on the surface of the sphere 
whilst still scaling areas correctly). One 
criticism of older algorithms has been 
that they produce an “area correct” 
but somewhat arbitrary solution with 
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doi:10.1371/journal.pmed.0040001.g001 

Figure 1. Public Health Spending: Worldmapper Poster 213 
The figure shows a cartogram in which territories are drawn with their area in proportion to the values being mapped. Territories are shaded identically 
on all cartograms here to aid comparison with the world cartograms shown in Figures 2 to 6 which employ identical shading. For detail on shading see 
http://www.worldmapper.org. 
Source of data used to create map: United Nations Development Programme, Human Development Report 2004. 

doi:10.1371/journal.pmed.0040001.g002 

Figure 2. Private Health Spending: Worldmapper Poster 214

Source of data used to create map: United Nations Development Programme, Human Development Report 2004. 
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Figure 3. Physicians Working: Worldmapper Poster 219

Source of data used to create map: World Health Organization, 2004, Human Resources for Health, Basic data.


an end result that often refl ects the 
initial projection used. For any given 
distribution there are an infi nite 
number of cartograms that can be 
drawn with area in proportion to that 
distribution, but only one which also 
minimises distortion. That fi rst shown 
in Nature [8] is just such a cartogram. 
Put most simply, if rates of malaria 
were drawn upon the equal population 
map, then the area shaded as being 
affected by malaria on that map would 
at least relate to the number of people 
living at risk of malaria—and not to 
land area. 

Newman’s new projection required 
the adaptation of a previously working 
computer algorithm to allow it to 
produce a cartogram on the surface 
of the sphere. Once adapted for world 
mapping the algorithm could be 
used to show much more than simply 
population distribution. Furthermore, 
unlike its predecessor projections, 
Newman’s does not reflect the arbitrary 
choice of initial projection [11] (for 
instance it joins East–West unlike any 
other equal population projection). 
Newman’s algorithm produces an 
image that approximates a unique least 
distorting solution. This means that the 
reader has only one new projection to 
learn should they wish to map upon 
population rather than land. But for 

the more imaginative of readers, why 
just stop at one? 

The human eye–brain system is far 
better equipped to judge the relative 
values of objects by the size of the 
area that each object occupies rather 
than to translate shades of colour 
into rates and then imagine what they 
imply. An example of the effectiveness 
of rescaling area to show value from 
medical illustrations is the traditional 
homunculus upon which the skin of 
a human is re-scaled in proportion to 
even out number of nerve endings. 

that our hands and lips are large, and 
our genitals are much smaller, in terms 
of sensitivity, than many of us may have 
imagined. 

The homunculus presents an image 
that is not easy to forget. In that 
tradition then, consider some maps of 
the world rescaled to show the areas of 
territories drawn in proportion to the 
amounts of monies spent publicly and 
privately on health (Figures 1 and 2), 
and drawn in proportion to the number 
of working medical staff available to 
treat the sick in each place (Figure 3). 
Or consider the world rescaled to show 
the almost wholly avoidable annual 
deaths of 3 million infants in their fi rst 
week of life (Figure 4), the millions 

currently living with HIV/AIDS (Figure 
5), of whom 3 million died last year, 
and the tens upon tens of millions of 
people who experience malaria each 
year (Figure 6). 

Details of the sources of data for 
these maps are given in brief beneath 
each figure, and in greater detail on the 
Worldmapper Web site (http:⁄⁄www. 
worldmapper.org). Note, however, 
that the choice of map projection and 
even of specific cartogram algorithm 
usually has a far greater effect on what 
you see than most ambiguities over 
data estimation. In the case of malaria 
especially, different estimates of risk 
(rather than the number of cases) 
produce very different images [12]. 

Worldmapper is a collaboration 
between researchers at the Social and 
Spatial Inequalities Research Group 
of the University of Sheffi eld, United 
Kingdom, and Mark Newman, from 
the Center for the Study of Complex 
Systems at the University of Michigan 
in the United States. During the course 
of 2006, the project aimed to create 
365 new world maps, embed them in 
explanatory posters, and provide raw 
data and technical notes on many of 
the most prominent of the world major 
datasets published mainly by various 
United Nations organisations. This 
information is all provided open-access 
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doi:10.1371/journal.pmed.0040001.g004 

Figure 4. Early Neonatal Mortality: Worldmapper Poster 260

Source of data used to create map: World Health Organization, 2005, World Health Report, Basic data.


through the Web site. Only a minority 
of the maps concern issues of medical 
services, diseases, and ill health—but 
these are related to almost everything 
else that is mapped. By the end of 
October 2006, over 893,000 hits were 
already recorded on the then far from 
complete Web site. 

As a species we are just beginning to 
learn that unprecedented global wealth 
and remarkable technological progress 
does not result in the reduction 
of inequalities in health, nor in a 
decline in human suffering, nor in an 
enlightened and glorious new age. An 
anatomically correct technical image 
of the planet or the human body is not 
enough for us to learn how to better 
live with each other, nor to see other 
individuals or distant large groups 
of people as human. But new ways of 
depicting the world and people can 
change how both it and we are seen; 
possibly for the better. Traditional 
illustrative anatomy, just like scientifi c 
cartography, can de-humanise. The 
human body was first clearly laid bare 
in ink for the beginnings of modern 
surgery in 1543 [5], and the coastlines 
of the continents were fi rst consistently 
exposed on paper for crude mercantile 
trade in 1569 [11]. For almost all of 
the last five centuries these “scientifi c” 
human and world views have shaped 

our thinking in one particular 
direction. They have suggested purely 
technical fixes, implied we were 
enlightened, and reinforced a world 
view that progress simply requires 
more detailed understanding rather 
than re-thinking, new imagination, 
and greatly expanded empathy. The 
maps in Worldmapper are part of a 
much wider attempt to see and think 
differently. 

Next Steps 

Currently the maps in the 
Worldmapper project are two-
dimensional and are not particularly 
interactive. It could be possible to spin 
them around the sphere and allow 
viewers to zoom in and out of the globe 
and query where they were looking—to 
find out more about each place, to 
learn more, more quickly, and even to 
see one image morph into another. We 
are hoping to create such 3-D images, 
and by the time you read this article, 
the Worldmapper Web site may well 
have such spinning globes. 

We also hope to create further global 
health maps early in 2007 beyond those 
already shown in the 365 created in 
2006. One plan we have is to produce 
over 100 extra maps of all major causes 
of death based on new estimates for 
the year 2002 recently released by the 

World Health Organization. We aim to 
work on these 100 maps in spring 2007, 
after the first 365 new world maps have 
all been put on the web. Worldmapper 
maps 368 to 484 will show the global 
distribution of all major world diseases, 
self-inflicted deaths, and aggregations 
of the two. Further, it is planned that 
maps 485 to 528 will show images of 
the world re-sized according to the 
numbers of people who die for sub
groups of both sexes in 22 age groups. 
Finally, in this new section of the 
Worldmapper site, map 367 will show 
what a more equal world would look 
like by sizing territory in proportion to 
the numbers that would be expected 
to die in each territory were mortality 
rates by age and sex equal worldwide. 
When map 367 is seen and compared 
to map 368—of the numbers observed 
that actually die in each place in each 
year—the extent of world health 
inequalities will hopefully be made 
clearer still. In contrasting these two 
images, those inequities masked by the 
much younger age profile of the poorer 
majority of the world’s population will 
be revealed. 

One of many limitations to the 
project is the fact that currently 
only 200 territories are mapped by 
Worldmapper. These are the member 
states of the United Nations and a few 
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Figure 5. HIV/AIDS Prevalence: Worldmapper Poster 227

Source of data used to create map: United Nations Development Programme, Human Development Report 2004.


doi:10.1371/journal.pmed.0040001.g006 

Figure 6. Malaria Cases: Worldmapper Poster 229

Source of data used to create map: World Health Organization and UNICEF, World Malaria Report 2005.
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dozen other territories and areas that 
contain many people, or that cover a 
large area, and for which values are 
sometimes provided by international 
organisations, or can be estimated. 
Incidentally, trying to estimate the 
number of countries in the world’s 
human anatomy is rather like trying to 
count the number of bones within a 
single human body—the number varies 
depending on your point of view and 
the age of the subject. 

Looking further into the human 
anatomy of this small planet, in 
addition to adding more subjects to 
map, we could begin to think of how 
to fly in, to look at variation within 
the borders of the state as well as 
between territories, and to move 
beyond the nation-state as our means 
of categorising people. There is much 
more that could be done. However, 
what I think matters most are the new 
ways of thinking that we foster as we re
draw the images of the human anatomy 
of our planet in these ways. What do we 
need to be able to see—so that we can 
act? � 
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 Essay 

How Did Social Medicine Evolve, 

and Where Is It Heading? 

Dorothy Porter

 Introduction 

The academic discipline of social 
medicine has struggled to fi nd a 
precise definition for over a century. 
This struggle is exemplified by the 
classic social medicine course book, 
The Social Medicine Reader, edited by 
faculty from the Department of Social 
Medicine at the University of North 
Carolina, Chapel Hill, which offers 
an expansive view of social medicine’s 
concerns [1–4]. These concerns range 
from early visions of the discipline, 
focusing on topics such as the social 
and economic structure of health-care 
provision, health policy, and clinical 
holism, through to evolving concepts 
of the field, such as concerns with 
doctor/patient relations in culturally 
diverse societies. The evolution of 
social medicine as an academic subject 
has been internationally diverse and a 
coherent definition of the discipline 
has remained elusive. 

In this essay, I briefly examine some 
of the diverse developments of social 
medicine as an academic discipline and 
its links to political conceptualizations 
of the role of medicine in society. 
I then analyze the possible future 
directions open to the discipline in 
the Anglo-American context. A better 
understanding of the evolution of 
social medicine could help to focus its 
role in responding to the health needs 
of a post-industrial, globalizing world. 

The Essay section contains opinion pieces on topics 
of broad interest to a general medical audience. 

The Interwar Years of the 
Twentieth Century: Programs 
of Social Reform 

In 1945 René Sand was appointed as 
Professor of Social Medicine at Brussels 
University, one of the fi rst professors 
appointed in this discipline. His 
post had been created by a fi nancial 
endowment from the Rockefeller 
Fund. Sand believed that the roots of 
social medicine lay in ancient Greek 
philosophies of medicine and health 
[5]. 

Sand’s younger contemporary, 
George Rosen, a historian and 
Professor of Public Health at Yale, 
traced the origin of the modern 
concept of the social role of medicine 
to the nineteenth century. Rosen 
emphasized the role of French and 
German health and social reformers, 
including Jules Guerin, Alfred 
Grotjahn, and, above all, Rudolph 
Virchow, the liberal politician and 
founder of cellular pathology [6,7]. 

Nineteenth-century health and 
social reformers had been concerned 
with developing the political role 
of medicine in creating egalitarian 
societies [8]. This concern continued 
to be a primary goal of twentieth-
century medical academics, such 
as Sand, who wanted to integrate 
medicine’s social role into the 
training of physicians through the 
creation of a new academic discipline 
of social medicine [9]. Virchow had 
articulated the need to develop a 
sociological method of inquiry into the 
conditions that maximized health and 
prevented disease [8]. Inspired by the 
experiments in sociological medicine 
and social hygiene in revolutionary 
Soviet society in the 1920s, interwar 
sociomedical reformers on both 
sides of the Atlantic believed that the 
creation of a sociopolitical role for 
medicine could be achieved by turning 
it into a social science [9]. 

The interwar years witnessed a wide 
variety of international developments 
in social medicine as an academic 
discipline. At Yale University, the 

DOI: 10.1371/journal.pmed.0030399.g001 

A march in support of Salvador Allende, 
who influenced the development of Latin 
American social medicine 
(Photo: US Library of Congress) 

Institute of Human Relations was 
created in 1931 under the direction 
of Milton Winternitz, the dean of 
the Medical School. The aim of the 
institute was to integrate medicine into 
research on social inequalities, which 
would inform the training of physicians 
to become, in Winternitz’s words, 
“clinical sociologists” [10,11]. 

In the 20s and 30s Sand played 
a critical role in the international 
promotion of the new academic 
discipline of social medicine, especially 
in Latin America, where his work for 
the Rockefeller International Health 
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Board supported the creation of social 
medicine institutes and departments at 
the University of San Marcos in Lima, 
Peru and the Oswaldo Cruz Institute of 
Rio de Janeiro in Brazil [12,13]. At the 
University of Chile, Max Westenhofer, 
a former Virchow student, taught 
social medicine as well as pathology 
to the future president of Chile, 
Salvador Allende. Allende developed 
a Marxist conceptualization which 
profoundly influenced the subsequent 
development of Latin American social 
medicine (LASM) and which was 
reflected in the creation of a national 
health service under his presidency in 
the 1970s [14]. 

Within international health 
organizations in the interwar years, 
supporters of social medicine as 
an academic discipline tried to 
undermine any exclusive focus on 
clinical medicine and pushed towards 
much broader social agendas. From 
the time of its establishment, the 
governing committee of the League 
of Nations Health Organization 
prioritized the development of social 
medicine. The International Labor 
Organization’s representatives on the 
committee persistently argued that 
issues of social medicine could not be 
separated from the question of access 
to services that fundamentally affected 
the health of workers [15]. Before the 
Second World War, the International 
Health Committee of the Rockefeller 
Foundation also identifi ed social 
insurance as a central issue of policy 
promotion. 

As Paul Weindling has pointed 
out, the concern with developing 
multifactorial analyses of health and 
disease in the interwar period was 
stimulated by the economic crises 
of the 1930s and the effects of social 
deprivation [16]. Consequently many 
significant individuals in international 
health organizations, such as John A. 
Kingsbury and Edgar Sydenstricker 
from the Milbank Memorial Fund, saw 
social medicine as a question of health 
citizenship. This was also the case in 
national contexts. Within Britain, for 
example, the debates surrounding 
social medicine in the interwar 
years intersected with the debates 
surrounding the planning of a national 
health service and the establishment 
of free access to services at the point of 
delivery as a fundamental social right of 
democratic citizenship [16]. 

PLoS Medicine | www.plosmedicine.org 
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Che Guevara’s “revolutionary medicine” 
stressed the social origins of illness and 
the need for social change to improve 
health conditions 
  (Photo: Marko Faas) 

The goals of social medicine as an 
academic discipline as it developed 
in the interwar years, therefore, were 
overtly linked to political programs 
of social reform. The international 
social medicine movement before the 
Second World War aimed to create a 
new social role for medicine in order 
to grapple with the epidemiological 
transition created by economic and 
social developments in the twentieth 
century. The interdisciplinary program 
between medicine and social science 
would provide medicine with the 
intellectual skills needed to analyze the 
social causes of health and illness in 
the same way as the alliance between 
medicine and the laboratory sciences 
had provided new insights into the 
chemical and physical bases of disease. 
But these developments took place 
within, and were inherently bound to, 
the international debate concerning 
the establishment of socialized 
medicine and the eradication of health 
and socioeconomic inequalities. 

From Social Structure to Social 
Behavior: The Rise of Lifestyle 
Medicine 

The institutionalization of social 
medicine after the Second World War 
varied widely among different national 
contexts. Two contrasting examples 
are LASM and social medicine in the 
Anglo-American environments. 

The Latin American context: A 
focus on the social and structural 
determinants of health. Following the 
Second World War, LASM became 
increasingly differentiated from public 
health as an academic discipline by 
virtue of its aim to embed Marxist and 
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post-Marxist social and political theory 
into research and teaching. Latin 
American social medicine focused on 
political and social transformation, 
whereas public health continued to 
prioritize the practical implementation 
of public policy as a central empirical 
and intellectual goal. 

An example of the way in which 
LASM focused on social transformation 
is Ernesto (“Che”) Guevara’s 
conceptualization of “revolutionary 
medicine,” which hinged on the 
training of all health-care professionals, 
including physicians, in the social 
origins of illness and the need for 
social change to improve health 
conditions. Che Guevara’s refl ections 
played a profound role in the Cuban, 
Chilean, and Nicaraguan revolutionary 
governments’ reform of medical and 
health-care systems and education [14]. 

These developments were further 
extended by an emergent leader of 
LASM in the 1970s, Juan César García, 
who had trained as a physician in 
Argentina and as a sociologist in Chile. 
García was a research coordinator 
within the Pan American Health 
Organization from 1966. In the late 
70s and early 80s he organized a series 
of social medicine seminars, raised 
and distributed grants, contracts, and 
fellowships throughout the region, and 
published numerous volumes on social 
medicine [17]. In 1984, the year he 
died, leading social medical reformers 
from within his seminar group created 
the Latin American Social Medicine 
Association (ALAMES) which became 
an academic and political presence in 
all countries throughout the continent. 

ALAMES promoted a cohesive 
conceptual foundation for social 
medicine in medical education in 
each of these hugely varying national 
contexts grounded in contemporary 
socialist theories of health and society 
[18,19]. Thus, social medicine in 
Latin America continued to directly 
engage with major theoretical and 
methodological debates within the 
social sciences and within Marxism 
that explored the social structural 
determinants of disease such as 
economic inequality. 

The Anglo-American context: The 
rise of “lifestyle medicine.” In contrast 
to LASM, social medicine in the Anglo-
American context developed a model 
of prevention that primarily focused 
on changing individual behavior rather 
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than addressing the social structural 
determinants of health and disease. 
Unlike LASM, Anglo-American 
social medicine struggled to become 
institutionalized as an academic 
discipline which infl uenced medical 
education. 

In the United States, social 
medicine was a casualty of the ever 
widening gap between preventive and 
therapeutic medicine. Alan Brandt 
and Martha Gardner have pointed 
out the reasons for the widening 
and often increasingly hostile divide 
between medicine and public health 
in the US from the beginning of the 
twentieth century. These reasons 
included contrasting theoretical 
perspectives on disease control and 
management, conflicting goals of 
professionalization, and the rise of 
medical authority with the expansion 
of hospital-based specialist practices. 
[20]. 

Brandt and Gardner argue that 
following the Second World War a 
new accommodation was achieved, 
however, within US public health 
as an academic discipline and as a 
professional practice, as public health 
adopted a more biomedical rather 
than sociomedical model of disease 
within a preventive philosophy driven 
by the management of individual 
risk factors for chronic illnesses 
[20]. Their argument is powerfully 
illustrated in the analytical frameworks 
that drove preventive strategies for 
cardiovascular disease, lung cancer, 
and obesity. These frameworks were 
supported by the development of what 
Gerald Oppenheimer has argued was 
largely a behaviorist model of clinical 
epidemiology in the early post-war 
decades [21,22]. 

From the 1920s, statisticians working 
in the US life insurance industry had 
begun to examine the relationships 
between lifestyle, overweight, and 
cardiovascular morbidity and mortality 
[23–27]. At the end of the war the 
US Public Health Service initiated 
new studies of the impact of the 
epidemiological transition to chronic 
diseases when Joseph Mountain hired 
Gilcin Meadors in 1946 to found what 
eventually became the Framingham 
study of heart disease in 1947 [21]. 
Meadors set up the initial study with 
the expressed purpose of producing 
“recommendations for the modifi cation 
of personal habits and environment” 

PLoS Medicine | www.plosmedicine.org 

that could prevent the development of 
coronary heart disease [21]. 

While the Framingham study 
highlighted the role of diet and 
cholesterol, by the early 1950s in 
Britain Jerry Morris and his colleagues 
at the Medical Research Council Social 
Medicine Unit were highlighting 
another lifestyle determinant of 
coronary heart disease: exercise 
[28]. In the meantime, in 1948 Iwao 
Milton Moriyama and Theodore 
Woolsey produced a large analysis 
of cardiovascular disease in relation 
to age changes in the population 
using population survey data that also 
included discussions of lifestyle issues 
such as obesity [29]. 

In October 1952, the National 
Vitamin Foundation funded a 
symposium at Harvard University on 
overeating, overweight, and obesity 
which included papers on lipogenesis, 
the psychology of overeating, the 
physiology of overweight, and a paper 
by P.C. Fry on “Obesity: Red Light of 
Health” [30]. The public and individual 
health implications of overweight and 
obesity attracted increasing attention 
throughout the 1950s. Numerous public 
health authors took up the issue of 
overweight with such titles as Your Weight 
and Your Life and The Low-Fat Way to 
Health and Longer Life: The Complete Guide 
to Better Health through Automatic Weight 
Control, Modern Nutritional Supplements, 
and Low-Fat Diet [31,32]. Psychology 
research students undertook studies 
such as “Dimensions of Personality as 
Related to Obesity in Women” [33]. 

In Britain, such behavioral analysis 
also began to replace traditional 

DOI: 10.1371/journal.pmed.0030399.g003 

Doll and Hill’s research led to an anti
smoking campaign in Britain that 
exemplified a behavioral model of 
chronic disease prevention 
  (Photo: Adrian Pingstone) 
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structural (political/economic) 
explanations of core public health 
concerns such as infant mortality. 
Since the nineteenth century, studies 
of infant mortality had prioritized 
economic inequality as the major 
cause of steep differential gradients 
according to class. However, new 
sociobehavioral investigations began to 
explore other factors in the early 1950s. 
Because at that time it was extremely 
difficult to determine the intrauterine 
events that may have led to the death of 
babies within the first four weeks of life, 
often the cause of death on certifi cates 
was simply listed as “prematurity.” 

Stewart, Webb, and Hewitt from the 
Oxford Institute of Social Medicine 
suggested that this term really 
described a way of dying rather than an 
actual cause. In 1955 they attempted to 
correlate 1,078 stillbirths and neonatal 
deaths with a variety of factors, 
including the mother’s physique 
during the antenatal period [34]. 
The result of investigating what would 
appear to be the biological conditions 
pertaining to death resulted, however, 
in identifying social behavior as a major 
factor. In their 1955 study Stuart, Webb 
and Hewitt discovered that : 

“Medium” and “thin” women did 
not differ in their ability to produce 
live infants, but among the 212 
women described as “obese” the risk 
of still birth or neonatal death was 
60 per cent above the standard. This 
risk appeared to be still greater among 
the women who were described as both 
“obese” and “short” [34]. 

The established structural 
explanation of the relationship 
between poverty and infant mortality 
was thus challenged by a new 
behavioral argument about mothers’ 
obesity as the major determinant of 
stillbirths and neonatal deaths. This 
new argument claimed that lifestyles, 
involving unhealthy behaviors such as 
excessive food consumption and lack 
of exercise, created major risks rather 
than life conditions such as economic 
inequality. 

One of the most dramatic early 
correlations of behavioral lifestyle 
habits and chronic illness in Britain 
was established by Richard Doll and 
Austin Bradford Hill in their analysis 
of cigarette consumption and rising 
levels of lung cancer published in the 
BMJ in 1950 [35,36]. Both Doll and 
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Kelly Brownell has suggested that the marketing and advertising techniques of the 
corporate food industry play a role in the rise in obesity 

Hill were founding members of the 
British Social Medicine Association 
when it was set up in 1957 and were 
closely involved with the social 
medicine intellectual community. 
Although smoking was considered a 
habit, rather than a dependency in 
the strict psychological defi nition of 
addiction, it was represented as an 
individual responsibility [37,38]. The 
anti-smoking campaign in Britain 
which followed the Doll and Hill results 
exemplified the new message of a 
behavioral model of chronic disease 
prevention. The key to the social 
management of chronic illnesses—such 
as lung cancer—was through changing 
individual behavior, raising health 
consciousness, and promoting self– 
health care. 

Following the anti-smoking 
campaign, the strategy of preventing 
chronic disease through education 
of individual behavior gathered 
momentum in the Anglo-American 
context. Subsequent post-war 
campaigns offered behavioral, 
lifestyle methods for preventing heart 
disease, various forms of cancer, liver 
disease, digestive disorders, venereal 
disease, and obesity. The behavioral 
model of lifestyle prevention became 
indistinguishable from social medicine 
as an academic discipline throughout 

PLoS Medicine | www.plosmedicine.org 

this period as it was increasingly 
grounded in a methodologically 
individualist epidemiology as the 
dominant science of etiology of chronic 
disease. 

The analysis of the relationship 
between smoking and lung cancer gave 
epidemiology a new legitimacy as the 
scientific key to revealing a bio-psycho
socio-medical model of chronic illness. 
The latter became a critical explanatory 
model underwriting a new approach 
to disease prevention through the 
control of individual lifestyles. The 
methodologically individualist basis 
of social medicine, with its focus on 
prevention of disease through lifestyle 
and behavior changes, mirrored the 
individualist focus of therapeutic 
medicine. Together, preventive and 
therapeutic medicine expanded a 
behavioral and individualist model 
of the relationship between health 
and disease in the latter half of the 
twentieth century [39]. 

A New Direction for Anglo-

American Social Medicine: 

A Return to a Focus on Social 

Origins of Disease?


Social medicine in the Anglo-American 
context remained closely bound to 
the bio-psycho-socio-model of chronic 
disease that underpinned lifestyle
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based, behavioral models of prevention 
after the Second World War. However, 
recent political developments in 
chronic disease prevention, specifi cally 
with respect to tackling obesity, may 
encourage yet another paradigmatic 
shift. This shift may re-link Anglo-
American social medicine with its 
roots in social structural analysis of 
disease etiology and with the continued 
socioeconomic structural analytical 
focus of LASM. 

As discussed above, since the 
Second World War obesity fi gured 
prominently in the development of 
a behavioral etiological framework 
for analyzing chronic diseases and 
in a behavioral conceptualization 
of prevention through individual 
lifestyle changes. Since the 1990s, 
however, this conceptual framework 
has been challenged by politically 
and intellectually radical health 
reformers who have focused on 
the role of corporate capitalism in 
the production of diseases. Radical 
health discourses since the 1990s 
have focused on deconstructing the 
neo-liberal model of prevention 
as an individual responsibility. For 
a much longer period, the role of 
corporate industrial organizations 
in the production of chronic disease 
has been highlighted by historians of 
occupational diseases [40,41] and by 
historians of smoking together with 
reformers’ and government agencies’ 
battles with the tobacco industry from 
the 1980s [42,43]. More recently, a 
radical health reform war on “Big 
Food” has mimicked many of the 
strategic arguments and actions of the 
earlier wars on “Big Tobacco” and “Big 
Pharma.” 

In their war against “Big Food,” 
radical health reformers have rejected 
the behavioral etiological explanation 
of obesity and have focused instead 
on an environmental explanation. 
Ironically, one of the foremost 
supporters of this idea has been a 
distinguished behavioral scientist, Kelly 
Brownell, who has suggested that the 
cause of obesity and overweight is a 
toxic environment of addictive food 
production, which includes the mass 
marketing and advertising techniques 
of the corporate food industry [44]. 
Brownell and his co-founders of a 
health reform group, Center for 
Science in the Public Interest, have 
argued for government intervention 
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to control and prevent obesity through 
taxation of high-calorie foods of low 
nutritional value, the banning of 
junk food sales from schools, and 
compulsory public disclosure of 
calorific and chemical components 
of nutritional products, including on 
restaurant menus [45, 46]. 

The environmental analytical 
framework offered by the reform 
“food warriors” has been endorsed 
by the most recent investigations of 
the World Health Organization in 
their 2003 Draft Global Strategy on Diet, 
Physical Activity and Health [47]. The 
draft strategy recommends that the 
governments of the most affl uent 
societies introduce nutritional taxation 
to supplement the production and 
sales of nutritious foods, impose legal 
controls on the sale of non-nutritious 
high-calorie products to children, and 
regulate the marketing and advertising 
activities of the food industry to protect 
vulnerable populations. A special 
emphasis is made in the draft strategy 
on the need to prevent the corporate 
food industry from attempting to get 
children addicted to certain foods as a 
marketing mechanism (a mechanism 
that was used by the tobacco industry to 
addict children to cigarettes). 

A New Framework of Disease 
Etiology for Social Medicine 

Social medicine researchers and 
academic educators face the task of 
integrating the historical wisdom 
acquired during the evolution of the 
discipline into a new framework. This 
framework is needed for understanding 
the complex interaction of biology 
with the political, economic, social, 
and cultural relations of the twenty-fi rst 
century. 

The most recently expanded 
environmental and social structural 
etiological models of chronic illness 
revealed in the course of the “obesity 
wars” offer a possible route to a new 
shift for social medicine. These recent 
models reconnect the discipline with 
the socioeconomic structural analytical 
frameworks on which it was originally 
founded and also further redefi ne 
them in the context of the corporate 
structure of economic production in 
the twenty-first century. At the same 
time, such an intellectual shift would 
integrate the future evolution of social 
medicine in the Anglo-American with 
the LASM holistic socioeconomic 

structural model of disease etiology. 
A greater integrated international 
social medicine discourse may be the 
best fit to confront the challenges of 
understanding a new global order of 
health, disease, medicine, and the 
disparities of care and resources. � 
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THE PRESIDENT’S PROPOSAL 
February 22, 2010 

 
The President’s Proposal puts American families and small business owners in control of 
their own health care. 
 

• It makes insurance more affordable by providing the largest middle class tax cut for 
health care in history, reducing premium costs for tens of millions of families and small 
business owners who are priced out of coverage today.  This helps over 31 million 
Americans afford health care who do not get it today – and makes coverage more 
affordable for many more.     

 
• It sets up a new competitive health insurance market giving tens of millions of Americans 

the exact same insurance choices that members of Congress will have. 
 

• It brings greater accountability to health care by laying out commonsense rules of the 
road to keep premiums down and prevent insurance industry abuses and denial of care.   

 
• It will end discrimination against Americans with pre-existing conditions. 

 
• It puts our budget and economy on a more stable path by reducing the deficit by $100 

billion over the next ten years – and about $1 trillion over the second decade – by cutting 
government overspending and reining in waste, fraud and abuse. 
 

 
The President’s Proposal bridges the gap between the House and Senate bills and includes 
new provisions to crack down on waste, fraud and abuse.   
 
It includes a targeted set of changes to the Patient Protection and Affordable Care Act, the 
Senate-passed health insurance reform bill.  The President’s Proposal reflects policies from the 
House-passed bill and the President’s priorities.  Key changes include: 
 

• Eliminating the Nebraska FMAP provision and providing significant additional 
Federal financing to all States for the expansion of Medicaid; 

• Closing the Medicare prescription drug “donut hole” coverage gap; 
• Strengthening the Senate bill’s provisions that make insurance affordable for 

individuals and families;  
• Strengthening the provisions to fight fraud, waste, and abuse in Medicare and 

Medicaid; 
• Increasing the threshold for the excise tax on the most expensive health plans 

from $23,000 for a family plan to $27,500 and starting it in 2018 for all plans; 
• Improving insurance protections for consumers and creating a new Health 

Insurance Rate Authority to provide Federal assistance and oversight to States in 
conducting reviews of unreasonable rate increases and other unfair practices of 
insurance plans. 
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 2 

A detailed summary of the provisions included in the President’s Plan is set forth below: 
 
Policies to Improve the Affordability and Accountability  
 
Increase Tax Credits for Health Insurance Premiums.  Health insurance today often costs too 
much and covers too little.  Lack of affordability leads people to delay care, skip care, rack up 
large medical bills, or become uninsured.  The House and Senate health insurance bills lower 
premiums through increased competition, oversight, and new accountability standards set by 
insurance exchanges.  The bills also provide tax credits and reduced cost sharing for families 
with modest income.  The President’s Proposal improves the affordability of health care by 
increasing the tax credits for families.  Relative to the Senate bill, the President’s Proposal 
lowers premiums for families with income below $44,000 and above $66,000.  Relative to the 
House bill, the proposal makes premiums less expensive for families with income between 
roughly $55,000 and $88,000.  
 

House Senate President's Proposal
From: To:

$22,000 $29,000 1.5% 2.0% 2.0 - 3.0%
$29,000 $33,000 1.5 - 3.0% 4.0 - 4.6% 3.0 - 4.0%
$33,000 $44,000 3.0 - 5.5% 4.6 - 6.3% 4.0 - 6.3%
$44,000 $55,000 5.5 - 8.0% 6.3 - 8.1% 6.3 - 8.1%
$55,000 $66,000 8.0 - 10.0% 8.1 - 9.8% 8.1 - 9.5%
$66,000 $77,000 10.0 - 11.0% 9.8% 9.5%
$77,000 $88,000 11.0 - 12.0% 9.8% 9.5%

Ranges from 133-150% of poverty, then 150-400% of poverty in 50% increments, rounded to the nearest $1,000

Tax Credits: Maximum Percent of Income Paid for Premiums
Income for a Family of Four

 
 
The President’s Proposal also improves the cost sharing assistance for individuals and families 
relative to the Senate bill.  Families with income below $55,000 will get extra assistance; the 
additional funding to insurers will cover between 73 and 94% of their health care costs.  It 
provides the same cost-sharing assistance as the Senate bill for higher-income families and the 
same assistance as the House bill for families with income from $77,000 to $88,000. 
 

House Senate President's Proposal
From: To:

$29,000 $33,000 97% 90% 94%
$33,000 $44,000 93% 80% 85%
$44,000 $55,000 85% 70% 73%
$55,000 $66,000 78% 70% 70%
$66,000 $77,000 72% 70% 70%
$77,000 $88,000 70% 70% 70%

Ranges from 133-150% of poverty, then 150-400% of poverty in 50% increments, rounded to the nearest $1,000

Reduced Cost Sharing: Percent of Costs Paid for by Health Insurance Plan
Income for a Family of Four

 
 
Close the Medicare Prescription Drug “Donut Hole”. The Medicare drug benefit provides 
vital help to seniors who take prescription drugs, but under current law, it leaves many 
beneficiaries without assistance when they need it most.  Medicare stops paying for prescriptions 
after the plan and beneficiary have spent $2,830 on prescription drugs, and only starts paying 
again after out-of-pocket spending hits $4,550.  This “donut hole” leaves seniors paying the full 
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cost of expensive medicines, causing many to skip doses or not fill prescriptions at all – harming 
their health and raising other types of health costs.  The Senate bill provides a 50% discount for 
certain drugs in the donut hole.  The House bill fully phases out the donut hole over 10 years. 
Both bills raise the dollar amount before the donut hole begins by $500 in 2010. 
 
Relative to the Senate bill, the President’s Proposal fills the “donut hole” entirely.  It begins by 
replacing the $500 increase in the initial coverage limit with a $250 rebate to Medicare 
beneficiaries who hit the donut hole in 2010.  It also closes the donut hole completely by phasing 
down the coinsurance so it is the standard 25% by 2020 throughout the coverage gap.   
 
Invest in Community Health Centers. Community health centers play a critical role in 
providing quality care in underserved areas.  About 1,250 centers provide care to 20 million 
people, with an emphasis on preventive and primary care.  The Senate bill increases funding to 
these centers for services by $7 billion and for construction by $1.5 billion over 5 years.  The 
House bill provides $12 billion over the same 5 years. Bridging the difference, the President’s 
Proposal invests $11 billion in these centers.   
 
Strengthen Oversight of Insurance Premium Increases. Both the House and Senate bills 
include significant reforms to make insurance fair, accessible, and affordable to all people, 
regardless of pre-existing conditions.  One essential policy is “rate review” meaning that health 
insurers must submit their proposed premium increases to the State authority or Secretary for 
review.  The President’s Proposal strengthens this policy by ensuring that, if a rate increase is 
unreasonable and unjustified, health insurers must lower premiums, provide rebates, or take 
other actions to make premiums affordable.  A new Health Insurance Rate Authority will be 
created to provide needed oversight at the Federal level and help States determine how rate 
review will be enforced and monitor insurance market behavior.  
 
Extend Consumer Protections against Health Insurer Practices. The Senate bill includes a 
“grandfather” policy that allows people who like their current coverage, to keep it.  The 
President’s Proposal adds certain important consumer protections to these “grandfathered” plans.   
Within months of legislation being enacted, it requires plans to cover adult dependents up to age 
26, prohibits rescissions, mandates that plans have a stronger appeals process, and requires State 
insurance authorities to conduct annual rate review, backed up by the oversight of the HHS 
Secretary.  When the exchanges begin in 2014, the President’s Proposal adds new protections 
that prohibit all annual and lifetime limits, ban pre-existing condition exclusions, and prohibit 
discrimination in favor of highly compensated individuals.  Beginning in 2018, the President’s 
Proposal requires “grandfathered” plans to cover proven preventive services with no cost 
sharing.   
 
Improve Individual Responsibility. All Americans should have affordable health insurance 
coverage.  This helps everyone, both insured and uninsured, by reducing cost shifting, where 
people with insurance end up covering the inevitable health care costs of the uninsured, and 
making possible robust health insurance reforms that will curb insurance company abuses and 
increase the security and stability of health insurance for all Americans.  The House and Senate 
bills require individuals who have affordable options but who choose to remain uninsured to 
make a payment to offset the cost of care they will inevitably need.  The House bill’s payment is 
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a percentage of income.  The Senate sets the payment as a flat dollar amount or percentage of 
income, whichever is higher (although not higher than the lowest premium in the area).  Both the 
House and Senate bill provide a low-income exemption, for those individuals with incomes 
below the tax filing threshold (House) or below the poverty threshold (Senate).The Senate also 
includes a “hardship” exemption for people who cannot afford insurance, included in the 
President’s Proposal.  It protects those who would face premiums of more than 8 percent of their 
income from having to pay any assessment and they can purchase a low-cost catastrophic plan in 
the exchange if they choose. 
 
The President’s Proposal adopts the Senate approach but lowers the flat dollar assessments, and 
raises the percent of income assessment that individuals pay if they choose not to become 
insured.  Specifically, it lowers the flat dollar amounts from $495 to $325 in 2015 and $750 to 
$695 in 2016.  Subsequent years are indexed to $695 rather than $750, so the flat dollar amounts 
in later years are lower than the Senate bill as well.  The President’s Proposal raises the percent 
of income that is an alternative payment amount from 0.5 to 1.0% in 2014, 1.0 to 2.0% in 2015, 
and 2.0 to 2.5% for 2016 and subsequent years – the same percent of income as in the House bill, 
which makes the assessment more progressive.  For ease of administration, the President’s 
Proposal changes the payment exemption from the Senate policy (individuals with income below 
the poverty threshold) to individuals with income below the tax filing threshold (the House 
policy).  In other words, a married couple with income below $18,700 will not have to pay the 
assessment. The President’s Proposal also adopts the Senate’s “hardship” exemption. 
 
Strengthen Employer Responsibility. Businesses are strained by the current health insurance 
system.  Health costs eat into their ability to hire workers, invest in and expand their businesses, 
and compete locally and globally.  Like individuals, larger employers should share in the 
responsibility for finding the solution.  Under the Senate bill, there is no mandate for employers 
to provide health insurance.  But as a matter of fairness, the Senate bill requires large employers 
(i.e., those with more than 50 workers) to make payments only if taxpayers are supporting the 
health insurance for their workers. The assessment on the employer is $3,000 per full-time 
worker obtaining tax credits in the exchange if that employer’s coverage is unaffordable, or $750 
per full-time worker if the employer has a worker obtaining tax credits in the exchange but 
doesn’t offer coverage in the first place.  The House bill requires a payroll tax for insurers that do 
not offer health insurance that meets minimum standards.  The tax is 8% generally and phases in 
for employers with annual payrolls from $500,000 to $750,000; according to the Congressional 
Budget Office (CBO), the assessment for a firm with average wages of $40,000 would be $3,200 
per worker.   
 
Under the President’s Proposal, small businesses will receive $40 billion in tax credits to support 
coverage for their workers beginning this year.  Consistent with the Senate bill, small businesses 
with fewer than 50 workers would be exempt from any employer responsibility policies.   
 
The President’s Proposal is consistent with the Senate bill in that it does not impose a mandate 
on employers to offer or provide health insurance, but does require them to help defray the cost if 
taxpayers are footing the bill for their workers.  The President’s Proposal improves the transition 
to the employer responsibility policy for employers with 50 or more workers by subtracting out 
the first 30 workers from the payment calculation (e.g., a firm with 51 workers that does not 
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offer coverage will pay an amount equal to 51 minus 30, or 21 times the applicable per employee 
payment amount).  It changes the applicable payment amount for firms with more than 50 
employees that do not offer coverage to $2,000 – an amount that is one-third less than the 
average House assessment for a typical firm and less than half of the average employer 
contribution to health insurance in 2009.  It applies the same firm-size threshold across the board 
to all industries.  It fully eliminates the assessment for workers in a waiting period, while 
maintaining the 90-day limit on the length of any waiting period beginning in 2014.   
 
Policies to Crack Down on Waste, Fraud and Abuse 
 
The House and Senate health reform bills contain an unprecedented array of aggressive new 
authorities to fight waste, fraud and abuse.  The President’s Proposal builds on those provisions 
by incorporating a number of additional proposals that are either part of the Administration’s FY 
2011 Budget Proposal or were included in Republican plans. 
 
Comprehensive Sanctions Database. The President’s Proposal establishes a comprehensive 
Medicare and Medicaid sanctions database, overseen by the HHS Inspector General.  This 
database will provide a central storage location, allowing for law enforcement access to 
information related to past sanctions on health care providers, suppliers and related entities.   
(Source: H.R. 3400, “Empowering Patients First Act” (Republican Study Committee bill)) 
 
Registration and Background Checks of Billing Agencies and Individuals. In an effort to 
decrease dishonest billing practices in the Medicare program, the President’s Proposal will assist 
in reducing the number of individuals and agencies with a history of fraudulent activities 
participating in Federal health care programs.  It ensures that entities that bill for Medicare on 
behalf of providers are in good standing.  It also strengthens the Secretary’s ability to exclude 
from Medicare individuals who knowingly submit false or fraudulent claims.  (Source:  H.R. 
3970, “Medical Rights & Reform Act” ( Kirk bill)) 
 
Expanded Access to the Healthcare Integrity and Protection Data Bank.  Increasing access 
to the health care integrity data bank will improve coordination and information sharing in anti-
fraud efforts. The President’s Proposal broadens access to the data bank to quality control and 
peer review organizations and private plans that are involved in furnishing items or services 
reimbursed by Federal health care program.  It includes criminal penalties for misuse.  (Source:  
H.R. 3970, “Medical Rights & Reform Act” (Kirk bill)) 
 
Liability of Medicare Administrative Contractors for Claims Submitted by Excluded 
Providers. In attacking fraud, it is critical to ensure the contractors that are paying claims are 
doing their utmost to ensure excluded providers do not receive Medicare payments. Therefore, 
the President’s Proposal provision holds Medicare Administrative Contractors accountable for 
Federal payment for individuals or entities excluded from the Federal programs or items or 
services for which payment is denied.  (Source:  H.R. 3970, “Medical Rights & Reform Act” 
(Kirk bill)) 
 
Community Mental Health Centers. The President’s Proposal ensures that individuals have 
access to comprehensive mental health services in the community setting, but strengthens 
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standards for facilities that seek reimbursement as community mental health centers by ensuring 
these facilities are not taking advantage of Medicare patients or the taxpayers.  (Source:  H.R. 
3970, “Medical Rights & Reform Act” (Kirk bill)) 
 
Limiting Debt Discharge in Bankruptcies of Fraudulent Health Care Providers or 
Suppliers. The President’s Proposal will assist in recovering overpayments made to providers 
and suppliers and return such funds to the Medicare Trust Fund.  It prevents fraudulent health 
care providers from discharging through bankruptcy amounts due to the Secretary from 
overpayments. (Source:  H.R. 3970, “Medical Rights & Reform Act” (Kirk bill)) 
 
Use of Technology for Real-Time Data Review. The President’s Proposal speeds access to 
claims data to identify potentially fraudulent payments more quickly.  It establishes a system for 
using technology to provide real-time data analysis of claim and payments under public 
programs to identify and stop waste, fraud and abuse.  (Source:  Roskam Amendment offered in 
House Ways & Means Committee markup) 
 
Illegal Distribution of a Medicare or Medicaid Beneficiary Identification or Billing 
Privileges.  Fraudulent billing to Medicare and Medicaid programs costs taxpayers millions of 
dollars each year.  Individuals looking to gain access to a beneficiary’s personal information 
approach Medicare and Medicaid beneficiaries with false incentives.  Many beneficiaries 
unwittingly give over this personal information without ever receiving promised services.   The 
President’s Proposal adds strong sanctions, including jail time, for individuals who purchase, sell 
or distribute Medicare beneficiary identification numbers or billing privileges under Medicare or 
Medicaid – if done knowingly, intentionally, and with intent to defraud. (Source:  H.R. 3970, 
“Medical Rights & Reform Act” (Kirk bill)) 
 
Study of Universal Product Numbers Claims Forms for Selected Items and Services under 
the Medicare Program. The President’s Proposal requires HHS to study and issue a report to 
Congress that examines the costs and benefits of assigning universal product numbers (UPNs) to 
selected items and services reimbursed under Medicare. The report must examine whether UPNs 
could help improve the efficient operation of Medicare and its ability to detect fraud and abuse. 
(Source:  H.R. 3970, “Medical Rights & Reform Act” (Kirk bill), Roskam Amendment offered 
in House Ways & Means Committee markup) 
 
Medicaid Prescription Drug Profiling. The President’s Proposal requires States to monitor and 
remediate high-risk billing activity, not limited to prescription drug classes involving a high 
volume of claims, to improve Medicaid integrity and beneficiary quality of care. States may 
choose one or more drug classes and must develop or review and update their care plan to reduce 
utilization and remediate any preventable episodes of care where possible. Requiring States to 
monitor high-risk billing activity to identify prescribing and utilization patterns that may indicate 
abuse or excessive prescription drug utilization will assist in improving Medicaid program 
integrity and save taxpayer dollars. (Source:  President’s FY 2011 Budget) 
 
Medicare Advantage Risk Adjustment Errors.  The President’s Proposal requires in statute 
that the HHS Secretary extrapolate the error rate found in the risk adjustment data validation 
(RADV) audits to the entire Medicare Advantage contract payment for a given year when 
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recouping overpayments. Extrapolating risk score errors in MA plans is consistent with the 
methodology used in the Medicare fee-for-service program and enables Medicare to recover risk 
adjustment overpayments.  MA plans have an incentive to report more severe beneficiary 
diagnoses than are justified because they receive higher payments for higher risk scores.  
(Source:  President’s FY 2011 Budget) 
 
Modify Certain Medicare Medical Review Limitations. The Medicare Modernization Act of 
2003 placed certain limitations on the type of review that could be conducted by Medicare 
Administrative Contractors prior to the payment of Medicare Part A and B claims.  The 
President’s Proposal modifies these statutory provisions that currently limit random medical 
review and place statutory limitations on the application of Medicare prepayment review. 
Modifying certain medical review limitations will give Medicare contractors better and more 
efficient access to medical records and claims, which helps to reduce waste, fraud and abuse.  
(Source:  President’s FY 2011 Budget) 
 
Establish a CMS-IRS Data Match to Identify Fraudulent Providers.  The President’s 
Proposal authorizes the Centers for Medicare & Medicaid Services (CMS) to work 
collaboratively with the Internal Revenue Service (IRS) to determine which providers have 
seriously delinquent tax debt to help identify potentially fraudulent providers sooner. The data 
match will primarily target certain high-risk provider types in high-vulnerability areas. This 
proposal also enables both IRS and Medicare to recoup any monies owed to the Federal 
government through this program. By requiring the Internal Revenue Service (IRS) to disclose to 
CMS those entities that have evaded filing taxes and matching the data against provider billing 
data, this proposal will enable CMS to better detect fraudulent providers billing the Medicare 
program.  (Source:  President’s FY 2011 Budget) 
 
Preventing Delays in Access to Generic Drugs. Currently, brand-name pharmaceutical 
companies can delay generic competition through agreements whereby they pay the generic 
company to keep its drug off the market for a period of time, called “pay-for-delay.”  This hurts 
consumers by delaying their access to generic drugs, which are usually less expensive than their 
branded counterparts.  The Federal Trade Commission (FTC) recently estimated that this could 
cost consumers $35 billion over 10 years.  The President’s proposal adopts a provision from the 
bipartisan legislation that gives the FTC enforcement authority to address this problem.  
Specifically, it makes anti-competitive and unlawful any agreement in which a generic drug 
manufacturer receives anything of value from a brand-name drug manufacturer that contains a 
provision in which the generic drug manufacturer agrees to limit or forego research, 
development, marketing, manufacturing or sales of the generic drug. This presumption can only 
be overcome if the parties to such an agreement demonstrate by clear and convincing evidence 
that the pro-competitive benefits of the agreement outweigh the anti-competitive effects of the 
agreement.  The proposal also requires the Chief Executive Officer of the branded 
pharmaceutical company to certify to the accuracy and completeness of any agreements required 
to be filed with the FTC. 
 
Policies to Contain Costs and Ensure Fiscal Sustainability  
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 8 

Improve Medicare Advantage Payments. Medicare currently overpays private plans by 14 
percent on average to provide the same benefits as the traditional program – and much more in 
some areas of the country.  The Medicare Advantage program has also done little to reward 
quality.  Moreover, plans have gamed the payment system in ways drive up the public cost of the 
program.  All of this is why Medicare Advantage has become a very profitable line of business 
for some of the nation’s largest health insurers.  The Senate bill creates a bidding model for 
payment rates and phases in changes to limit potential disruptions for beneficiaries. The House 
proposal phases payments down based on local fee-for-service costs. 
 
The President’s Proposal represents a compromise between the House and Senate bills, blending 
elements of both bills, while providing greater certainty of cost savings by linking to current fee-
for-service costs.  Specifically, the President’s Proposal creates a set of benchmark payments at 
different percentages of the current average fee-for-service costs in an area.  It phases these 
benchmarks in gradually in order to avoid disruption to beneficiaries, taking into account the 
relative payments to fee-for-service costs in an area.  It provides bonuses for quality and enrollee 
satisfaction.  It adjusts rebates of savings between the benchmark payment and actual plan bid to 
take into account the transition as well as a plan’s quality rating: plans with low quality scores 
receive lower rebates (i.e., can keep less of any savings they generate).  Finally, the President’s 
Proposal requires a payment adjustment for unjustified coding patterns in Medicare Advantage 
plans that have raised payments more rapidly than the evidence of their enrollees’ health status 
and costs suggests is warranted, based on actuarial analysis. This is the primary source of 
additional savings compared to the Senate proposal. 
 
Delay and Reform the High-Cost Plan Excise Tax.  Part of the reason for high and rising 
insurance costs is that insurers have little incentive to lower their premiums.  The Senate bill 
includes a tax on high-cost health insurance plans.  CBO has estimated that this policy will 
reduce premiums as well as contribute to long-run deficit reduction. The President’s Proposal 
changes the effective date of the Senate policy from 2013 to 2018 to provide additional transition 
time for high-cost plans to become more efficient.  It also raises the amount of premiums that are 
exempt from the assessment from $8,500 for singles to $10,200 and from $23,000 for families to 
$27,500 and indexes these amounts for subsequent years at general inflation plus 1 percent.  To 
the degree that health costs rise unexpectedly quickly between now and 2018, the initial 
threshold would be adjusted upwards automatically. To ensure that the tax affects firms 
equitably, the President’s Proposal reforms it by including an adjustment for firms whose health 
costs are higher due to the age or gender of their workers, and by no longer counting dental and 
vision benefits as potentially taxable benefits.  The President’s Proposal maintains the Senate 
bill’s permanent adjustment in favor of high-risk occupations such as “first responders.” 
 
Broaden the Medicare Hospital Insurance (HI) Tax Base for High-Income Taxpayers. 
Under current law, people who earn a salary pay the Medicare HI tax on their earned income, but 
those who have substantial unearned income do not, raising issues of fairness.  The House bill 
includes a 5.4% surcharge on high-income households to improve the fairness of the tax system 
and to support health reform.  The Senate bill includes an increase in the HI tax for high-income 
households for similar reasons, an increase of 0.9% on earnings above a specific threshold for a 
total employee assessment of 2.35% on these amounts. The President’s Proposal adopts the 
Senate bill approach and adds a 2.9 percent assessment (equal to the combined employer and 
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 9 

employee share of the existing HI tax) on income from interest, dividends, annuities, royalties 
and rents, other than such income which is derived in the ordinary course of a trade or business 
which is not a passive activity (e.g., income from active participation in S corporations) on 
taxpayers with respect to income above $200,000 for singles and $250,000 for married couples 
filing jointly.  The additional revenues from the tax on earned income would be credited to the 
HI trust fund and the revenues from the tax on unearned income would be credited to the 
Supplemental Medical Insurance (SMI) trust fund. 
  
Increase in Fees on Brand Name Pharmaceuticals. As more Americans gain health insurance, 
more will be able to pay for prescription drugs.  Moreover, the President’s plan closes the 
Medicare “donut hole,” ensuring that seniors do not skip or cut back on needed prescriptions.  
Both policies will result in new revenue for the pharmaceutical industry.  The President’s 
Proposal increases the revenue from the assessment on this industry which is $23 billion in the 
Senate bill by $10 billion over 10 years. It also delays the implementation of these fees by one 
year, until 2011, and makes changes to facilitate administration by the IRS. 
 
Close Tax Loopholes.  Adopts two House proposals to close tax loopholes: (1) Current law 
provides a tax credit for the production of cellulosic biofuels.  The credit was designed to 
promote the production and use of renewable fuels.  Certain liquid byproducts derived from 
processing paper or pulp (known as “black liquor” when derived from the kraft process) were not 
intended to be covered by this credit.  The President’s Proposal adopts the House bill’s policy to 
clarify that they are not eligible for the tax credit.  (2) The President’s Proposal helps prevent 
unjustified tax shelters by clarifying the circumstances under which transactions have “economic 
substance” (as opposed to being undertaken solely to obtain tax benefits) and raises the penalties 
for transactions that lack economic substance.  In so doing, it adopts the House’s policy, with 
minor technical changes. 
 
OTHER POLICY IMPROVEMENTS 
 
Improve the Fairness of Federal Funding for States. States have been partners with the 
Federal government in creating a health care safety net for low-income and vulnerable 
populations.  They administer and share in the cost of Medicaid and the Children’s Health 
Insurance Program (CHIP).  The Senate bill creates a nationwide Medicaid eligibility floor as a 
foundation for exchanges at $29,000 for a family of 4 (133% of poverty) – and provides financial 
support that varies by State to do so. 
 
Relative to the Senate bill, the President’s Proposal replaces the variable State support in the 
Senate bill with uniform 100% Federal support for all States for newly eligible individuals from 
2014 through 2017, 95% support for 2018 and 2019, and 90% for 2020 and subsequent years.  
This approach resembles that in the House bill, which provided full support for all States for the 
first two years, and then 91% support thereafter.  The President’s Proposal also recognizes the 
early investment that some States have made in helping the uninsured by expanding Medicaid to 
adults with income below 100% of poverty by increasing those States’ matching rate on certain 
health care services by 8 percentage points beginning in 2014.  The President’s Proposal also 
provides additional assistance to the Territories, raising the Medicaid funding cap by 35% rather 
than the Senate bill’s 30%. 
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 10 

 
Simplify Income Definitions. The President’s Proposal seeks to simplify eligibility rules for 
various existing programs as well as for the new tax credits. Consistent with some of the policies 
in the House bill, the President’s Proposal will conform income definitions to make the system 
simpler for beneficiaries to navigate and States and the Federal government to administer by: 
changing the definition of income used for assistance from modified gross income to modified 
adjusted gross income, which is easier to implement; creating a 5% income disregard for certain 
Medicaid eligibility determinations to ease the transition from States’ current use of income 
disregards; streamlining the income reconciliation process for determining tax credits and 
reduced cost sharing; and clarifying the tax treatment of employer contributions for adult 
dependent coverage. 
 
Delay and Reform of Fees on Health Insurance Providers. Like the drug industry, the health 
insurance industry stands to gain as more Americans get coverage.  The Senate bill includes a 
$67 billion assessment on health insurers over 10 years to offset some of the cost of enrolling 
millions of Americans in their plans.  The President’s Proposal delays the assessment until 2014 
to coincide with broader coverage provisions which will substantially expand the market for 
health insurance providers. It provides limited exemptions for plans that serve critical purposes 
for the community, including non-profits that receive more than 80 percent of their income from 
government programs targeting low-income or elderly  populations, or those with disabilities, as 
well as for voluntary employees’ beneficiary associations (VEBAs) that are not established by 
employers.  
 
Delay and Convert Fee on Medical Device Manufacturers to Excise Tax. The medical device 
industry also stands to gain from expanding health insurance coverage.  Both the House and 
Senate bills raise $20 billion in revenue from this industry over 10 years.  The President’s 
Proposal replaces the medical device fee with an excise tax (yielding the same revenue) that 
starts in 2013 to facilitate administration by the IRS. 
 
Strengthen the CLASS Act.  The House and Senate health insurance reform proposals include 
the Community Living Assistance Services and Supports (CLASS) Program, a voluntary, 
privately-funded long-term services insurance program.  The CLASS Program offers workers an 
optional payroll deduction for an insurance program that provides a cash benefit if they become 
disabled.  The President’s Proposal makes a series of changes to the Senate bill to improve the 
CLASS program’s financial stability and ensure its long-run solvency. 
 
Protect the Social Security Trust Funds. The President’s Proposal provides that, if necessary, 
funds will be transferred to the Social Security Trust Funds to ensure that they are held harmless 
by the Proposal. 
 
Ensure Effective Implementation. The policy changes in health insurance reform will require 
careful, effective, deliberate, and transparent implementation.  The President’s Proposal 
appropriates $1 billion for the Administration to implement health insurance reform policies.  It 
also delays several of the policies to ensure effective implementation and improve transitions: 
the therapeutic discovery credit, elimination of the deduction for expenses allocable to the 
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 11 

Medicare Part D subsidy, the pharmaceutical and medical device industry fees, and the health 
insurance industry fee. 
 
 
 
 
Learn more about the President’s Proposal at http://www.whitehouse.gov/health-care-meeting  
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LAM 101  
Hard to Pronounce … Harder to Live With … 

Easy to Make a Difference 

 

 
What is LAM?  Lymphangioleiomyomatosis (LAM) is a rare, fatal, multi-system disease affecting women in their childbearing years. 

 LAM involves the lungs, kidneys (lesions called angiomyolipomas or AMLs) and lymphatics. 

 LAM causes destruction throughout the body which is frequently attributed to migration and clustering of “LAM cells.”  

 Over time, patients may progress to respiratory failure as cysts and nodules take over normal lung. 

 The cause of LAM and the mechanism of lung destruction in LAM are poorly understood. 

 One gene (TSC 2) has been identified in lung tissue, AMLs and circulating cells. Work to identify additional genetic and 
other changes involved in disease progression is now underway. 

Who is affected?  
 

 LAM affects women of all races, nations and economic backgrounds. 

 Between 30,000 and 50,000 women worldwide are believed to have sporadic pulmonary LAM. 

 Approximately 250,000 women worldwide have the form of LAM linked to a genetic disease called Tuberous Sclerosis 
Complex (TSC). 

 LAM is more sex-specific than breast cancer. 

What are common 
symptoms of LAM?  

 Early symptoms of LAM may include shortness of breath, collapsed lung(s), chest pain, abdominal discomfort, and 
frequent coughing. 

 Over time, women with LAM may experience complications due to leaky lymphatics (chylous or pleural effusions), 
become less active and require supplemental oxygen full-time. 

 LAM is commonly mis-diagnosed as asthma, emphysema or bronchitis. 

 LAM is under-diagnosed as it requires a high-resolution CT scan for a diagnosis. There is increasing thought that 
otherwise healthy, non-smoking women with one or more pneumothoraces should have a CT scan to rule out LAM.  

Prognosis?  Course is variable: Women with LAM can progress to respiratory failure in less than two years or more than 20 years. 

How is LAM managed?   No therapy has been proven to effectively slow or stop disease progression. 

 A few experimental medicines are now being investigated as possible treatments. (MILES Trial – rapamycin; RAD001) 

 Current management practices are focused on relieving symptoms and preventing complications in the multiple 

systems and organs affected by LAM. 

 Supplemental oxygen use is common among women with LAM. 

 Lung transplantation, although quite risky, is currently the only life-extending option for LAM patients. 

What are key barriers 

and opportunities when 

it comes to effectively 

treating and curing 

LAM? 

 The LAM Treatment Alliance (LTA) is aggressively funding a diverse stream of strategic research priorities: The need 

for biomarkers with faster read-outs than pulmonary function tests is a critical priority in LAM research that will 

accelerate the ability to conduct small, fast clinical trials in humans. Gaining robust insight into LAM genomics and a 

greater understanding of the mechanism of lung destruction in LAM are also vital. 

 The LAM Treatment Alliance is committed to aggressively driving development of community resources and tools to 

accelerate LAM research. These tools include supporting an effective data ecosystem, a transparent and efficient LAM 

tissue program, development of a LAM cell line and an animal model that recapitulates the disease and/or serves as 

an efficient bioreactor for growing cells.  

What is the LAM 

Treatment Alliance 

(LTA)? 

 The LAM Treatment Alliance (LTA) is a Boston-based non-profit working through global partnerships with patients, 

academic researchers, foundations, government institutions, biotech and pharmaceutical companies to aggressively 

drive collaborative treatment research for patients living with LAM today. 

 The LTA works through seminars, summits, ad hoc meetings, grants, contracts and clinical care-focused partnerships 

to grow and foster community and strategically fund high-impact research. 

 The LTA is guided by a Nobel-caliber Scientific Advisory Board (SAB) including: Robert Langer, ScD (Chair); Lewis 

Cantley, PhD; George Demetri, MD; Jan-Ake Gustafsson, MD, PhD; Sten Lindahl, MD, PhD; and Steve Shapiro, MD. 

 The LTA’s patient-centered approach to fast-tracking medical research has been applauded by The Wall Street 

Journal, The New York Times, the Charlie Rose Show and others. 

 To learn more about the LAM Treatment Alliance’s approach to advancing LAM research, go online to 

www.CureLAM.org. 

What can researchers 

and physicians do to 

help accelerate LAM 

Research? 

Get involved in LAM research: 

 Email the LAM Treatment Alliance about your interest in getting involved: afarber@LAMTreatmentAlliance.org. 

 Attend or participate in the monthly LAM/TSC Seminar Series remotely via live broadcast from Boston 

(www.LAMTSCSeminarSeries.org) by sending your email address to info@LAMTreatmentAlliance.org. 

Help increase awareness in the Medical/Research Community: 

 Contact the LAM Treatment Alliance if you would like to participate in our international LAM Speakers’ Bureau. 

 Learn more about LAM and help increase the number of accurate diagnoses. 

 Contribute to LAM data ecosystem / International LAM Registry: info@LAMTreatmentAlliance.org for info 

 Foster patient participation in advancing research by directing patients to www.CureLAM.org and to www.LAMsight.org 
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The PLoS Medicine Debate 

Is the “3 by 5” Initiative the Best Approach 
to Tackling the HIV Pandemic? 
Jim Yong Kim, Arthur Ammann 

Background to the debate: The World Health Organization 
(WHO) and its partners aim to treat 3 million people 

infected with HIV in poor and middle income countries with 
antiretroviral treatment by the end of 2005. The ambitious “3 
by 5” initiative has had its supporters and its critics since its 
announcement in 2002. 

Jim Yong Kim’s Viewpoint: 3 by 5 is a Point of 
Entry, Not an End in Itself 

There are no sure prescriptions against great plagues 
like HIV. We must “learn by doing,” quickly assessing the 
inevitable missteps and false starts and using this information 
to improve outcomes. Our best information about the HIV 
pandemic suggests four clear principles. 

First, treatment must be a core element. This does not 
mean treatment alone. Antiretroviral therapy (ART) is 
in no way more important than education, prevention of 
mother-to-child transmission, expanded access to testing 
and counseling, or other pieces of a comprehensive public 
health effort. But preventing mother-to-child transmission is a 
pyrrhic victory if, as the latest data suggest, AIDS will cause 15 
million of those uninfected children to grow up as orphans 
[1]. Education is fruitless when the hope of fi nding work has 
disappeared because the loss of so many productive workers 
has led to the near collapse of industrial enterprise [2]. The 
dramatic benefits of ART for patients with advanced HIV 
disease (“the Lazarus effect”) engage the public imagination, 
helping to build political will on behalf of all interventions 
against the pandemic. And treatment can accelerate 
prevention by offering an incentive to get tested and know 
one’s status, by reducing the stigma of an infection that leads 
to certain death, and by giving health workers credibility in 
devastated communities. Treatment is a point of entry, not an 
end in itself. 

Second, time is of the essence. Every data point in the arcs 
of HIV transmission, morbidity, and mortality represents 
an exponential increase in human suffering and social and 
economic disruption. Countries that were able to respond 
early and comprehensively to HIV now have mortality rates 
comparable to those of Europe and North America and 
have cut transmission dramatically. Early interventions can 
provide large cost savings to the public sector and prevent 
devastating losses of human capital [3]. There may be risks 
associated with rapid scale-up—promotion of drug resistance 
or implementation of care delivery models that are not a 
perfect fit in all settings [4]. It is essential that we manage 
these risks through effective monitoring, evaluation, “real 

The PLoS Medicine Debate discusses important but controversial issues in clinical 
practice, public health policy, or health in general. 
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The number of patients on ART has almost doubled in the last two 
years 
(Photo: WHO/Michael Jensen) 

time” operational research, and knowledge management. 
However, the risks of action are minor compared with the 
certain failings of deferral. 

Third, clear consensus targets are indispensable. An 
effective response to HIV demands the resources and 
attention of every region, state, and community. Coordinating 
these many different stakeholders requires clarity of purpose. 
All the great public projects of the modern era, such as the 
first manned moon expeditions of the 1960s, began with the 
establishment of a ringing collective priority. Like the 3 by 
5 initiative, these projects were in themselves only surrogate 
endpoints. But they provided focus for the energies of their 
many participants. To reach the ultimate goal of universal 
access to ART we must plan in stages. 

Fourth, the specific procedures developed to combat 
HIV must be codified and simplified. Because pandemics, 
by defi nition, afflict communities with a broad range of 
material resources and technical capacities, our methods 
must be suitable to the most disrupted and impoverished of 
them. This means effective training modules to increase the 
supply of health workers; it means inexpensive, rapid tests 
and diagnostics; and it means streamlined regimens and 
fixed-dose combinations that facilitate drug procurement and 
improve rates of adherence. 

These principles are at the heart of the 3 by 5 effort. When 
it was announced in 2002, the gap between the damned and 
the saved had finally begun to narrow after sharp declines 
in the price of ART and the emergence of large-scale 
financing through the Global Fund, the World Bank, and the 
President’s Emergency Plan for AIDS Relief. AIDS is unusual 
in the history of epidemics because proven, effective ways 
of interrupting the course of the disease have existed since 
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shortly after its emergence, yet those methods were foreclosed 
to most of the world’s population. The announcement of 3 by 
5 drew from a widespread sense that this inequality presented 
unacceptable economic, political, moral, and epidemiological 
consequences. 

Scaling up treatment is not only a possibility, but is already 
a reality. The number of patients on ART has nearly doubled 
in the last two years, mostly in countries where therapy had 
been limited to a privileged few [5]. High-burden countries 
are doing their part; the rest of the world must now share 
more fully in combating the pandemic. From sterile debates 
over prevention and treatment, the task has shifted to 
upgrading health systems in resource-poor settings to permit 
a comprehensive response to the epidemic. 

Those who object to 3 by 5 must address this question: 
what would be the likely cost if it were never attempted? We 
can work exclusively to prevent the further spread of HIV, 
or aim to improve treatment access more slowly, but in the 
meanwhile high-burden countries will collapse at our feet. Or 
we can aim for 3 by 5 and move ourselves that much closer 
to the ultimate goal: preventing all unnecessary deaths from 
HIV. 

Arthur Ammann’s Viewpoint:The Intentions Are 
Good, the Approach Is Wrong 

There is much that is exemplary about the basic principles 
outlined by WHO for treatment expansion. Improving access 
to life-saving ART is a moral imperative and everyone agrees 
that this will take lots of money [6,7]. So where is the debate? 

The debate lies in the strategy. Reviewing the epidemic 
over the past 20 years, you would have to conclude that the 
current international public health approach has failed 
and that an urgent change is required. There are three 
fundamental problems with the 3 by 5 approach. 

First, it is very narrow, and narrow strategies for tackling 
HIV often fail. For example, we have known for fi ve 
years that a single dose of nevirapine can help prevent 
perinatal HIV transmission. The intervention is simpler 
and cheaper than the 3 by 5 initiative—yet today less than 
5% of pregnant women infected with HIV receive any ART 
[8,9]. WHO should instead focus on a credible overarching 
public health approach that is commensurate with the 
severity of the epidemic. Sound global public health policy 
requires accountability that respects the right of individuals 
to be protected from fatal infections. This can only be 
accomplished by universal offering of HIV testing, integration 
of HIV prevention and treatment into all health-care arenas, 
contact tracing, and treatment for all who require ART 
[8,10]. The 3 by 5 initiative fully addresses only one of these 
issues—treatment—and leaves HIV-exposed individuals at 
risk for infection and infected contacts unaware of treatment 
possibilities. These are irreversible missed opportunities and 
represent a non-accountable approach to an out-of-control 
epidemic. 

Second, confusion about realistic costs, sources of funding, 
and the relation to other critical WHO initiatives abound. 
Initial WHO estimates of $5 billion annually for the cost of 
the entire 3 by 5 initiative have been revised upward to $6 
billion annually [6,7,11]. It is not clear whether the costs for 
this program are distinct from other WHO initiatives, are 

PLoS Medicine  | www.plosmedicine.org 

incorporated into the Global Fund, will increase dramatically 
and continue beyond 2006, or are ultimately incorporated 
into national budgets. If the true cost is $6 billion annually, 
this is $2,000 per individual per year, which is surely not 
sustainable for resource-poor countries. Further, of the 40 
million individuals infected with HIV worldwide, it is likely 
that at least 20 million will require treatment, and there will 
be millions more newly diagnosed patients [11]. This would 
conservatively place treatment costs at over $40 billion per 
year. Only recently has WHO acknowledged what everyone 
else seemed to know from the beginning—it will take 
huge investments in infrastructure to sustain ART delivery 
[7,12,13,14]. 

Third, the 3 by 5 initiative is a “top down” unsustainable 
approach that, without a high level of government 
investment, fosters dependence on international aid. 
Countries that have taken ownership of their HIV programs 
have often been the most successful in tackling the epidemic 
[8,14,15]. Brazil has mounted an effective response to 
the HIV epidemic whereas South Africa has not. A key 
difference between these countries is that 84% of Brazil’s 
AIDS programs are funded from domestic sources compared 
to 0.4% in South Africa [6]. Furthermore, there are 
thousands of nongovernmental organizations, clinics, and 
hospitals already treating patients with HIV and a “top down” 
approach doesn’t work for these organizations. Many are 
up and running and require only minimal training to move 
ART distribution forward. The last thing they need is more 
internationally imposed hurdles that ensure sequestration of 
ART in costly and ineffi cient bureaucracies. 

The HIV epidemic is the worst pandemic in history. Why, 
then, is the international public health response so disparate 
from public health responses to other life-threatening 
infectious diseases? The 3 by 5 initiative, with no requirement 
for contact tracing, does not ensure the right of uninfected 
individuals to be protected or of infected contacts to gain 
access to treatment. It is time to acknowledge that the severity 
of the epidemic requires universal offering of HIV testing and 
counseling, contact tracing, and integration of sound public 
health prevention and treatment principles into all health-
care delivery systems [8,10]. 

DOI: 10.1371/journal.pmed.0010037.g002 

Prevention efforts—including education—must be at the heart of 
tackling HIV 
(Photo: Rick Maiman, on behalf of the David and Lucile Packard 
Foundation) 

098 November 2004  | Volume 1  | Issue 2 | e37 

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

154
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Thousands of existing and new teams of health-care 
workers should be trained in voluntary testing and 
counseling, and in treatment, using streamlined training 
courses. Mobile teams could be used to reach rural areas 
where as many as 50% of infected individuals may live. 
Cumbersome “top down” training and certification, as is 
currently planned, will only delay the very therapy that WHO 
seeks to make more available [8,14,15]. 

It is a paradox that HIV is one of the few diseases that is 
deemed to require exceptional international and national 
bodies overseeing access to medicines. The success of ART 
in developed countries was a result of making ART directly 
available to those who treat patients, not to governments. 
Widespread and timely access can only occur when health 
workers are able to provide ART without repressive 
procedures. We can distribute drugs more freely for other 
diseases—why not HIV? 

Kim’s Response to Ammann’s Viewpoint 
I agree with Arthur Ammann that the response of the 

international community to the HIV epidemic over the last 
20 years has been grossly inadequate. I also agree that a 
more effective strategy must pay close attention to mother-to
child transmission, provide “opt out” testing and counseling 
integrated into key health-care settings, implement effective 
partner referral strategies, and train many thousands of 
health-care workers. These are stated WHO priorities— 
integral to the 3 by 5 initiative—as any attempt to investigate 
our position would reveal [16,17]. 

Dr. Ammann’s other charges are also puzzling. Our 
latest cost projections (which he cites) in fact provide a two-
year, not annual, range of $5.1 to $5.9 billion, depending 
on the price of drugs [7]. The accusation of a “top down” 
approach seems misplaced. WHO’s primary contact is 
indeed with ministries of health, given our constitutionally 
mandated obligation to provide technical assistance for 
192 WHO member states. But I strongly dispute that this 
relationship somehow prejudices the 3 by 5 agenda against 
nongovernmental organizations or local providers. WHO 
is far from the only partner in this struggle, and we actively 
promote broad-based collaborations within the nonprofi t 
sector, the private sector, among traditional healers, and 
within civil society [18]. 

Finally, I must point out a contradiction in Dr. Ammann’s 
arguments. On the one hand, he urges high-burden countries 
to take ownership of their HIV programs and fi nance 
these themselves. On the other, he acknowledges that if 
the “true cost [of ART] is $6 billion annually, this is $2,000 
per individual per year, which is surely not sustainable for 
resource-poor countries.” The crucial question is whether $6 
billion annually is “sustainable” for the world community as a 
whole. In facing the worst health disaster in several centuries, 
we simply cannot wait for the poorest countries to self-fi nance 
HIV treatment—or else we will be guilty of standing idly by as 
millions die and societies collapse. 

Ammann’s Response to Kim’s Viewpoint 
There are time-tested prescriptions for halting epidemics, 

and HIV should be no exception. But “HIV exceptionalism” 

PLoS Medicine  | www.plosmedicine.org 

persists [19]. Current public health efforts fail to insist on 
universal HIV testing and contact tracing, thereby limiting 
treatment and prevention opportunities and contributing 
to “feminization” of the epidemic (more and more women 
getting infected at an earlier age) [20]. Prevention and 
treatment are inextricably linked. The 3 by 5 initiative should 
meet the high standards—individual and organizational 
accountability, justice, and public good—of other public 
health approaches. 

Prevention of perinatal HIV transmission cannot be called 
a victory—not even a pyrrhic one—since less than 5% of 
pregnant women infected with HIV receive any ART. Further, 
in most perinatal HIV prevention programs sexual partners 
are generally not identified, treatment has only recently 
been offered, and HIV testing has not been universally 
implemented. Narrowly focused, top-down programs such as 
the 3 by 5 initiative face similar outcomes when they adopt 
yet another partial approach that is not fully integrated into 
countrywide general health care. 

The 3 by 5 initiative suggests that treatment is the 
major incentive for HIV testing. But getting tested has two 
incentives—treatment and prevention. Knowing one’s HIV 
status is a means of saving lives, an incentive that should 
motivate every individual to be tested even when treatment is 
not available. We will destine ourselves to an ever-escalating 
epidemic if we delay universal testing until treatment is 
available. 

Both Jim Yong Kim and I want to treat 3 million individuals 
infected with HIV and more, and we agree that time is of 
the essence. But why take another decade to learn what we 
already know from epidemics such as tuberculosis? Lateral, 
comprehensive approaches that equip health-care workers 
with testing and the required drugs work best [21,22]. 
Procedures to combat HIV have already been simplifi ed by 
such workers in resource-poor areas—so get the tests and the 
drugs to them and they will do the treating. 
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