
DOI: 10.1126/science.295.5562.2036 
, 2036 (2002); 295Science

  et al.Prabhat Jha,
Improving the Health of the Global Poor

 www.sciencemag.org (this information is current as of January 8, 2007 ):
The following resources related to this article are available online at

 http://www.sciencemag.org/cgi/content/full/295/5562/2036
version of this article at: 

 including high-resolution figures, can be found in the onlineUpdated information and services,

 http://www.sciencemag.org/cgi/content/full/295/5562/2036#otherarticles
, 2 of which can be accessed for free: cites 4 articlesThis article 

 35 article(s) on the ISI Web of Science. cited byThis article has been 

 http://www.sciencemag.org/cgi/content/full/295/5562/2036#otherarticles
 12 articles hosted by HighWire Press; see: cited byThis article has been 

 http://www.sciencemag.org/cgi/collection/sci_policy
Science and Policy 

: subject collectionsThis article appears in the following 

 http://www.sciencemag.org/help/about/permissions.dtl
 in whole or in part can be found at: this article

permission to reproduce of this article or about obtaining reprintsInformation about obtaining 

registered trademark of AAAS. 
c 2006 by the American Association for the Advancement of Science; all rights reserved. The title SCIENCE is a 

CopyrightAmerican Association for the Advancement of Science, 1200 New York Avenue NW, Washington, DC 20005. 
Science (print ISSN 0036-8075; online ISSN 1095-9203) is published weekly, except the last week in December, by the

 o
n 

Ja
nu

ar
y 

8,
 2

00
7 

w
w

w
.s

ci
en

ce
m

ag
.o

rg
D

ow
nl

oa
de

d 
fr

om
 

http://www.sciencemag.org/cgi/content/full/295/5562/2036
http://www.sciencemag.org/cgi/content/full/295/5562/2036#otherarticles
http://www.sciencemag.org/cgi/content/full/295/5562/2036#otherarticles
http://www.sciencemag.org/cgi/collection/sci_policy
http://www.sciencemag.org/misc/reprints.shtml
http://www.sciencemag.org


Improving the Health of the
Global Poor

Prabhat Jha,1,2* Anne Mills,3 Kara Hanson,3 Lilani Kumaranayake,3 Lesong Conteh,3 Christoph Kurowski,3

Son Nam Nguyen,2 Valeria Oliveira Cruz,3 Kent Ranson,3 Lara M. E. Vaz,1 Shengchao Yu,4

Oliver Morton,5 Jeffrey D. Sachs6

We analyzed the technical basis for a major global program to reduce
disease among the poor. Effective interventions exist against the few
diseases which most account for excess mortality among the poor. Achiev-
ing high coverage of effective interventions requires a well-functioning
health system, as well as overcoming a set of financial and nonfinancial
constraints. The annual incremental cost would be between $40 billion
and $52 billion by 2015 in 83 low-income and sub-Saharan African
countries. Such a program is feasible and would avoid millions of child,
maternal, and adult deaths annually in poor countries.

Improvements in global health in the second
half of the twentieth century have been enor-
mous, but remain incomplete. Between 1960
and 1995, life expectancy in low-income
countries improved by 22 years as opposed to
9 in high-income countries. Mortality of chil-
dren under 5 years of age in low-income
countries has been halved since 1960. Even
so, 10 million child deaths occur annually,
and other enormous health burdens remain.
In 1998, almost a third of deaths in low- and
middle-income countries (LMICs) (1) were
due to communicable diseases, maternal and
perinatal conditions, and nutritional deficien-
cies: a death toll of 16 million, equivalent to
the population of Florida. A tenth of those
deaths—1.6 million—were from measles, tet-
anus, and diphtheria, diseases routinely vac-
cinated against in wealthy countries (2, 3). Of
the half million women who die annually due
to pregnancy or childbirth, 99% do so in
LMICs. About 2.4 billion people live at risk
of malaria and at least one million died from
it in 1998; there are eight million new cases
of tuberculosis every year and 1.5 million
deaths. On the basis of current smoking
trends, tobacco-attributable disease will kill
about 500 million people over the next five
decades (4 ). Over 20 million people have
died already of HIV/AIDS, 40 million people
are infected currently, and its spread contin-
ues unabated in many countries (5). The bur-
den falls most heavily on poor countries and
on the poorest of the people within those

countries. Of the 30 million children not re-
ceiving basic immunizations, 27 million live
in countries with GNP below $1200 per cap-
ita. In India, the prevalence of childhood
mortality, smoking, and tuberculosis is three
times higher among the lowest income or
education groups than among the highest (6 ).

The availability of effective interventions
that could improve the health of the poor, and
the realization that this could dramatically
reduce poverty and increase economic
growth, has led to a growing number of calls
for a major global program to greatly reduce
ill health among the poor (7, 8), the most
recent of which is the report of the WHO’s
Commission on Macroeconomics and Health
(CMH) (9). Working Group 5 of the CMH
was charged with providing an independent
assessment of the focus and costs of a com-
prehensive program to reduce ill health of the
poor. Here, we summarize key findings of
Working Group 5 (9) on the range of inter-
ventions such a program might seek to scale
up; the nature of the constraints that need to
be tackled in scaling up; the potential costs
and benefits of such a program; and the fea-
sibility of action. In these analyses, we focus

on 83 worst-off countries: those with a per
capita gross national product (GNP) of $1200
and below (in 1999 US$), plus the few coun-
tries in sub-Saharan Africa with GNPs over
this cutoff. These countries are expected to
have a population of 4.8 billion in 2015 (10)
and include almost all of the world’s people
living on less than $1 a day.

A Few Health Conditions Matter Most
In high-income countries, death below the
age of 30 is rare, and among nonsmokers,
death between the ages of 30 and 69 is be-
comingly increasingly uncommon. Age-ad-
justed comparisons of 1998 LMIC death rates
to nonsmoker death rates in high-income
countries reveal large amounts of avoidable
mortality, in the sense of premature mortality
that would not occur at death rates seen in
high-income countries (Table 1) (11). The
primary causes of this avoidable mortality are
maternal and perinatal mortality, vaccine-
preventable diseases, acute respiratory infec-
tion and diarrhea, protein-energy and micro-
nutrient malnutrition (12), malaria, tubercu-
losis, tobacco-attributable disease, and HIV/
AIDS. Together, these causes account for
nearly 90% of the excess death rates at
younger ages in LMICs.

Effective interventions exist against these
diseases, as shown in Table 2. Their wide-
spread implementation requires a functioning
“close-to-client” health system (13) that en-
sures delivery of services of good technical
quality. Historic experience suggests that
three elements are required: local delivery
structures (such as health centers and first-
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Table 1. Risk of dying and avoidable mortality (as %) in low and middle-income countries,
1998. Source: (11). Note that LMIC countries include those in Eastern Europe and Latin America

with incomes above our US$1200 per capita GNP cut-off for the poorest countries.
Analyses that are restricted to regions where low-income countries are the majority show

even greater risk of death (not shown).

Risk of dying
Females at ages Males at ages

0 to 4 5 to 29 30 to 69 0 to 4 5 to 29 30 to 69

LMIC (a) 8.2 5.6 26.7 8.6 6.1 35.0
Nonsmoking high-income 1.0 0.9 12.6 1.2 2.2 19.2

population (b)
Excess risk of dying (avoidable

mortality) in LMIC (c 5 a 2 b)
7.2 4.7 14.2 7.3 3.9 15.7

Relative contribution of avoidable
mortality to risk of dying in
LMIC (d 5 c/a)

88 84 53 86 63 45
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line hospitals) that are adequately equipped
and staffed by well-trained and well-motivat-
ed health workers; categorical programs to
provide technical and financial support
against priority diseases (such as malaria);
and strengthened management of the health
system, including surveillance and monitor-
ing. The Expanded Program of Immuniza-
tion, Integrated Management of Pregnancy
and Childbirth, and Integrated Management
of Childhood Illness illustrate the approach to
service delivery that is needed (14 ).

Constraints to Scaling Up Coverage
In rich countries, there is almost 100% cov-
erage of childhood vaccinations, skilled at-
tendance at delivery, and widespread access
to effective treatments. In contrast, coverage
of the most effective interventions is low in
the poorest countries. However, a few have

achieved major success in one or more areas.
For example, at an incremental cost of about
$5 million annually, Malawi has adopted ac-
celerated measles control, and no child mea-
sles death has been reported in the last 2 years
(15). However, widespread coverage of all
priority interventions is low in most of the
poorest countries (Table 2). Table 2 also
shows the CMH coverage targets for 2007
and 2015. These come from best judgements
made by experts, with some country-specific
adjustments; where the international commu-
nity has set adequate target rates, these are
reflected. Country-specific coverage levels
reported over recent years provided the base-
line of the analysis.

The most obvious barrier to expanding
coverage is the currently low level of expen-
diture on health. Average annual per capita
expenditure on health is $26 (in 2002 US$) in

countries under $1200 per capita GNP and all
those in sub-Saharan Africa (16 ). In the 48
poorest countries within this list, it is only
$13. Moreover, only a minority of these ex-
penditures come from public budgets. The
rest are mainly paid out-of-pocket by the poor
households, who spend more as a proportion
of income on health care than do richer
groups (17 ).

Expanding access to successful interven-
tions will thus require additional funds. In
most settings it will also require removal of a
variety of constraints (18). Many, but not all,
of these constraints can be “bought out.” For
example, community- and household-level
constraints can be addressed through educa-
tion of mothers, reducing physical distance to
facilities, eliminating user fees, and increas-
ing accountability of health services to com-
munities. A community health worker pro-
gram in Bangladesh resulted in 30% lower
child mortality and 19% lower female mor-
tality versus a control area (19). More money
can also relieve many local delivery con-
straints through increasing salary and nonsal-
ary incentives to health workers; increasing
staff numbers; improving drug supply, pro-
curement, and logistics; introducing quality
assurance methods; strengthening manage-
ment; and improving regulation of and coop-
eration with the private sector. In Africa,
training of existing staff has tripled cure rates
from tuberculosis treatment (20).

In contrast, the very highest levels of con-
straint, those due to overall governance (in-
cluding corruption, poor rule of law, and
armed conflict), are among the most impor-
tant and the least susceptible to buy-out or
short-term amelioration. Overall public poli-
cy and governance constraints have been
identified as hugely important predictors of
the success of developmental assistance (21).
On the basis of available indicators, which
can act as proxies for various kinds of con-
straints, we categorized countries into four
quartiles. Countries in the most constrained
quartile have almost twice the child mortali-
ty, more than twice the maternal mortality, a
third lower immunization coverage, a third as
many nurses per capita, and a greater propor-
tion of their population living in poverty.
However, only about 260 million people cur-
rently live in these highly constrained coun-
tries; the rest, more than two billion people,
live in places with better governance (18).

Costs and Benefits of a Major Scale-Up
In calculating the costs of a major effort to scale
up services, it is thus vital to allow not just for
the costs of the interventions themselves, but
also for the increased delivery capacity re-
quired. On the basis of our disease- and condi-
tion-specific costs, plus adjustments to allow
for overall system expansion and support, the
CMH report estimated total costs of achieving

Table 2. Current coverage and minimum coverage goals. Source: Expert opinion; see (9, 22) for
details, and background papers at www.cmhealth.org/wg5.htm

Condition and interventions*
Coverage

Current 2007 2015

Maternal mortality and perinatal conditions†

Refocused antenatal care 65 80 90
Skilled birth attendance 45 80 90

Childhood mortality

Immunization services - against polio,
diphtheria, pertussis, tetanus,
hepatitis B, and Hemophilus B‡

75 90 90

Immunization services - Measles§ 68 80 80
Treatment of childhood illnesses -

Acute respiratory infection
59 70 80

Treatment of childhood illnesses -
Diarrhea

52 70 80

Malaria

Insecticide treated nets and residual
indoor spraying

2 50 70

Treatment for clinical episodes of
malaria

31 60 70

Tuberculosis

Short course treatment of smear
positive and smear negative
patients

44 60 70

Tobacco-attributable diseases

Tax greater than 80% of retail price,
complete advertising and
promotion bans, consumer
information, cessation programs

20 80 80

HIV/AIDS and sexually-transmitted infections

Interventions to decrease sexual
transmission \

10–20 70 80

Other preventive interventions¶ ,1–10 40 70
Palliative care** 6–10 40 70
Highly active antiretroviral therapy ,5 45 65

*Interventions, which are epidemiologically appropriate, are specified for each country. For example, malaria
control measures are included only in countries where malaria significantly contributes to the burden of disease,
and residual spraying is only costed where it is an appropriate intervention. †Family planning is an important
component of maternal care and also reduces maternal morbidity and mortality from unwanted
pregnancies. ‡Hepatitis and hemophilus B are not included in the calculation of coverage for 2002. Immu-
nization services include provision of vitamin A in deficient areas. §There is an argument for 90% or greater
measles coverage, but we have based our more conservative goal on current expert opinion. \Interventions
with sex workers and clients, condom social marketing, workplace and youth interventions, focused media
campaigns. ¶Voluntary counseling and testing, prevention of mother-to-child transmission. **Prevention
and clinical management of HIV-related illnesses, home-based care.

www.sciencemag.org SCIENCE VOL 295 15 MARCH 2002 2037

I S S U E S I N P U B L I C H E A L T H

 o
n 

Ja
nu

ar
y 

8,
 2

00
7 

w
w

w
.s

ci
en

ce
m

ag
.o

rg
D

ow
nl

oa
de

d 
fr

om
 

http://www.sciencemag.org


the target 2015 coverage levels as $42 per
capita in 2002 US$ (9). The CMH report argues
that by 2015, around $6 per capita per year
would be required in development assistance,
most of which would flow to the 48 poorest
countries (amounting to $23 per capita for these
countries).

Our detailed cost analysis estimated the
costs for 2007 and 2015 of expanding cover-
age of 49 priority interventions (summarized
in Table 2) within a close-to-client health
system in the 83 worst-off countries. The
costs of expanding activities reflect addition-
al expenditure over and above what is being
spent today. Costs include both intervention
costs and system costs at the local level such
as new facilities, management, institutional
support, and training (Table 3). Overall ad-
ditional annual financial needs are $8 to $11
per capita or between $40 billion and $52
billion by 2015 in these countries, if 2015
target levels of coverage are to be reached
(22).

HIV/AIDS dominates the total incre-
mental costs, constituting a full 49% of the
high range of 2015 costs [and 80% for
sub-Saharan Africa (22)]. HIV prevention
(17% of the total costs) will be key to
curbing growth of the epidemic. Care and
support (14% of the total costs) and highly
active antiretroviral therapy (18% of the
total costs) can prolong life, improve qual-
ity of life, and reduce the number of AIDS
orphans, but are unlikely to reduce the
spread of the virus. Given that a 10% in-
crease in cigarette tax would raise about

7% additional excise revenue (4 ), smoking
control is largely self-financing. There is a
strong argument for scaling up the full set
of interventions, because often they are
complementary (for example, malaria con-
trol reduces childhood anemia) and because
they share infrastructure costs. For exam-
ple, access to treatment of childhood ill-
nesses would require extra facilities to meet
the needs of the 450 million children below
age five in 2015. These facilities would
also be used for other interventions.

We compared our coverage goals and ex-
penditures with the health goals within the
United Nations (UN) Millennium Develop-
ment Goals (MDGs). These goals aim to
reduce by two-thirds, between 1990 and
2015, the under-five mortality rate; reduce by
three-quarters, between 1990 and 2015, the
maternal mortality ratio; reverse, by 2015, the
spread of HIV/AIDS; and have begun to re-
duce, by 2015, the incidence of malaria and
other major diseases. We analyzed the MDG
variables for demographically developing
countries using WHO projections (3), under
optimistic and pessimistic income growth as-
sumptions, adjusting for population growth
using the UN Population Division medium
projections (10). Smoking cessation indica-
tors among the 0.8 billion smokers in low-
income countries were added, given that ces-
sation among adults (versus initiation among
children) is the chief determinant of reduc-
tions in tobacco-attributable mortality over
the next few decades (4 ).

Somewhat surprisingly, our analyses

suggest that even in the pessimistic scenar-
ios of slow income growth, all regions
would reach the MDG goal for maternal
mortality. For example, expanding skilled
birth attendance to 80% of the population
would avoid about 65% of maternal deaths
and reduce deaths to below 200 per 100,000
live births (from the current level of about
800) in Africa, and avoid between 29,000
and 133,000 deaths in 2015 worldwide. In
contrast, the MDG target for reducing child
mortality appears to be more daunting.
Worldwide, a major scale-up of interven-
tions aimed at children would yield huge
gains: between 1.9 million and 4.9 million
childhood deaths avoided in 2015. Howev-
er, these figures represent only 44% or
53%, respectively, of the childhood deaths
that would otherwise have occurred, falling
short of the two-thirds goal of the MDG.
Additional efforts to expand access to treat-
ment of childhood illnesses, reduce protein-
energy malnutrition, and introduce newer
antigens (such as those for streptococcal
pneumonia and rotavirus) into immuniza-
tion services are required to accelerate mor-
tality reductions.

Assuming 70% detection and high cure
rates (85% or higher) for tuberculosis, about
two million tuberculosis deaths would be
avoided in 2015 (23 ). For malaria, improved
case management and home treatment, and
use of insecticide-treated nets and residual
spraying, would avoid between 100,000 to
500,000 childhood deaths in 2015. Increasing
cigarette tax to four-fifths of the retail price
would roughly double the price of cigarettes
in low-income countries, which, along with
complete bans on advertising and promotion
(4 ), could quadruple smoking cessation rates
to about 30%. This would avoid somewhere
between 60 to 120 million premature deaths
between now and 2050. For HIV/AIDS, even
if countries stayed at their current prevalence
levels, about 55 million people would be
infected with HIV-1 in 2015. But properly
targeted prevention programs could prevent
this from rising dramatically higher and could
thus avoid more than 100 million additional
people being infected in 2015.

Can It Be Done?
Early reaction to the CMH plan has included
widespread enthusiasm about the desirability
of a major program, but also questions about
its technical feasibility and concerns about
wasting aid money (24–27). Our careful re-
view concluded that a worldwide effort to
increase the access of populations in poor
countries to the priority health interventions
is both desirable and feasible. There are nu-
merous individual success stories for various
conditions, such as the reduction in Thai ma-
ternal mortality by three-quarters in the 1960s
and 1970s by quadrupling the number of new

Table 3. Annual incremental costs in billions (and per capita) by disease type, in 2002 US$.
Source: (22). Notes: (i) smoking control is considered self-financing given that higher taxes

raise revenue in most settings (4), (ii) sixteen countries (population 120 million in 2015) which
were included in this cost analysis were excluded from the benefits analysis, as the data for

demographically developing regions did not match our cut-off for per capita income. The
excluded population represents less than 3% of the total population in our definition

of the poorest countries.

2007 2015 Percent of
2015

high-cost
estimateLow High Low High

Maternity-related
conditions

2.80 (0.65) 4.48 (1.03) 4.27 (0.89) 6.72 (1.40) 13.0%

Child immunization
(including
measles)

0.78 (0.18) 1.13 (0.26) 1.04 (0.22) 1.56 (0.33) 3.0%

Treatment of
childhood
illnesses

3.26 (0.75) 4.13 (0.95) 9.41 (1.97) 11.99 (2.50) 23.3%

Malaria prevention 1.64 (0.38) 2.38 (0.55) 2.76 (0.58) 4.03 (0.84) 7.8%
Malaria treatment 0.37 (0.09) 0.57 (0.13) 0.77 (0.16) 1.24 (0.22) 2.4%
Tuberculosis

treatment
0.47 (0.11) 0.62 (0.14) 0.78 (0.16) 1.04 (0.22) 2.0%

HIV prevention 6.18 (1.43) 6.76 (1.56) 7.98 (1.67) 8.69 (1.81) 16.9%
HIV/AIDS care 2.78 (0.64) 2.85 (0.66) 5.82 (1.22) 7.06 (1.48) 13.7%
High-active

antiretroviral
therapy

4.28 (0.99) 5.78 (1.33) 6.85 (1.43) 9.19 (1.92) 17.8%

All interventions 22.57 (5.21) 28.70 (6.62) 39.69 (8.29) 51.52 (10.76) 100.0%
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midwives, the millions of children saved by
immunization and case management, and
doubling of appropriate tuberculosis treat-
ment. The challenge today is to achieve high
coverage of all of the relatively small number
of interventions, delivered through a close-to-
client health system, and backed up by spe-
cific categorical programs offering technical
support and by strengthened health systems
management.

The second concern, about wasting mon-
ey, is a real one especially where corruption
and poor governance are rife. Most of the
burden of ill health, however, lies in countries
with fewer severe constraints in their ability
to scale up coverage and better governance
structures (notable examples are Ghana, In-
dia, Senegal, and Uganda). It is true that there
are subnational regions that suffer from
grievous governance failings, such as several
populous states of India and provinces of
China; including these would more than dou-
ble the population living in highly con-
strained settings. However, the federal struc-
tures of those countries enable action in such
places: in Bihar, India, federal programs have
been able to curtail dramatically both polio
and leprosy. Cambodia has been a country
noted for poor governance. Yet, it appears to
have reduced HIV-1 prevalence by about
one-third through scaling up prevention pro-
grams for vulnerable groups, and treating
sexually transmitted infections (5). More-
over, political conditions of high constraint
are often transitory. Some years ago, coun-
tries such as Uganda and Mozambique would
have been found among the most constrained
because of civil strife and poor political gov-
ernance. Today they are not.

A global program would require a large
and sustained increase over current levels
of expenditure. The CMH calls on poor and
rich countries to share the burden. The
low-income countries would be responsible
for more than half of the increased expen-
ditures for improved health by 2015,
whereas donors are called upon to provide
$27 billion annually by 2007 and $38 bil-
lion annually by 2015, compared with an
estimated $6 billion for health in 2001.
Such donor funding would need to continue
for two or more decades and must include
payment for salaries and systems support.
The sums also include $4 billion by 2015
for research and development.

Although $27 billion by 2007 is a large
amount, it would represent around one-tenth
of 1% of the GNP of the donor countries.
Overseas developmental assistance is now
around $53 billion or just 0.2% of GNP of the
donor countries, compared with a long-stand-
ing international target of 0.7% of GNP es-
tablished by the UN General Assembly in
1970, so there is ample room to increase
funding for health. Sustained donor financing

is needed to remove the trap of too little
money being available to identify and solve
constraints to achieving wide population cov-
erage. Recipient governments and leaders
must demonstrate the capacity to mobilize
more money domestically, channel funds to
the poorest within their societies, use funds
transparently, and monitor and report out-
comes in an accountable way.

To spend money well and achieve desired
outcomes, we recommend four specific ac-
tions: (i) focused efforts to identify and sys-
tematically remove the key constraints that
prevent health systems from increasing the
coverage of good quality services; (ii) a mas-
sive effort with donor financial and technical
support to increase the number of skilled
health managers; (iii) a similar massive effort
to put in place reliable surveillance systems
to track trends in the health status of the poor,
detect and control new epidemics and out-
breaks, evaluate the success of control pro-
grams, and improve accountability for expen-
ditures on health; and (iv) a major increase in
research on interventions including vaccines,
drugs, and behavior change, and on how best
to deliver interventions to communities.
Within the broad goal of improving health,
we emphasize dramatically reducing the half
million deaths among women due to pregnan-
cy or childbirth as a particularly effective
indicator of a strengthened close-to-client
health system.

Such a global program focusing on lift-
ing the poor out of ill health would require
extraordinary and sustained popular and
political will. For all its challenges, such a
program would have a truly profound ben-
eficial effect over the first quarter of the
21st century.
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