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ABSTRACT Collecting, managing, and communicating information is a
critical part of delivering high-quality, efficient health care. Low-income
countries often lack the information technology that is taking root in
developed countries to manage health data and work toward evidence-
based practice and culture. Partnerships between academic and
government institutions in high- and low-income countries can help
establish health informatics programs. These programs, in turn, can
capture and manage data that are useful to all parties. Several
partnerships among academic institutions and public and private
organizations, in areas such as sub-Saharan Africa, Haiti, and Peru, are
leading the way.

D
onald Berwick, president of the
Institute for Healthcare Improve-
ment, has written that “informa-
tion is care,” not just a necessary
component of care.1 Although

health care institutions deliver a service, most
of what clinicians do is manage information.
They collect data—taking a history, performing
a physical examination, reading reports, and de-
ciphering imaging studies. They record data—
writing visit notes, operative reports, prescrip-
tions, and diagnostic test results. They process
information to arrive at a likely diagnosis and
treatment plan. They also communicate with
other clinicians and clients through orders,
chart notes, consultation reports, letters, and
e-mail. Physicians must continually manage in-
formation and use that information to monitor
andadjust care. “There is nohealthwithoutman-
agement, and there is no management without
information,” observes Gonzalo Vecina Neto,
headof theBrazilianNationalHealthRegulatory
Agency.2

If a clinician or practice has responsibility for
more than a handful of patients, this effective
management of clinical care requires some form
of computerization. Moreover, providing high-

quality care often requires weighing evidence
from different sources to arrive at a likely diag-
nosis, which in turn can trigger an array of inter-
ventions requiring coordinationbymultiple pro-
viders. And when such data are gathered into a
comprehensive electronic health record (EHR),
the same data that support clinical care can also
support many other functions, including colla-
borative care, practice and hospital manage-
ment, quality improvement, financial manage-
ment, research, public health reporting, and
regulation.
Although developed nations have begun to use

electronic health information systems to man-
age information, low-income nations generally
lack advanced tools that can help them achieve
better health outcomes. In countries where per
capita spending on health care barely reachesUS
$10 per year, competition for resources is great,
and human capital is stretched thin.Yet we argue
that these low-incomecountries anddonorshave
no choice but to make e-health investments in
order to address fundamental health needs. For
example, to provide adequate care and follow-up
of patients with HIV infection, clinicians must
know the stage of disease, comorbid conditions,
and current therapy for each patient they see.
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Their clinic managers must know whether pa-
tients are receiving appropriate care or are lost
to follow-up. The pharmacies must avoid run-
ning out of the necessary medications. Paper
charts and registries are inadequate to meet
these information needs for all but the smallest
clinics and practices.
In this paper we present encouraging exam-

ples of partnerships among institutions in devel-
oped and developing countries that are advanc-
ing thesegoals. Theyarenotonlyputting inplace
e-health tools to provide better care and resource
management, but are also training people to use
them effectively. In the long run, these partner-
ships aremore likely to result in thedevelopment
of human capacity and commitment in develop-
ing countries to enable e-health to play a role in
flourishing health systems. The partnerships
will be more effective than consultants affiliated
with private firms who often install proprietary
health informatics software, creating depen-
dencies without enhancing the local technical
and human infrastructure.
We identify six critical steps thatmust be taken

to advance the work of these successful partner-
ships. And we identify four obstacles that will
have to be overcome to realize the full potential
of e-health in the developing world.

From Ideal To Real
Existing global communities of e-health devel-
opers have helped facilitate the implementation,
continued use, and evolution of EHRs and other
tools to support clinical care and public health in
low-income countries.
Active, effective, long-term partnerships be-

tween institutions in developed nations and re-
gional centers of excellence in developing coun-
tries are helping overcome obstacles and leading
to further expansion and adoption of e-health.
We break these partnerships down into the fol-
lowing categories: interdisciplinary/academic,
and private/public.

Interdisciplinary/Academic
Partnerships
AMPATH An example of the first category is the
consortium known as AMPATH, the Academic
Model ProvidingAccess toHealthcare. This part-
nership includesmore thanadozenNorthAmer-
ican institutions that have established a long-
termrelationshipwithMoiUniversity inwestern
Kenya.3–6 The consortium has enrolled more
than 100,000 HIV-infected children and adults
into treatmentprogramsat23MinistryofHealth
clinics in western Kenya. It involves schools of
medicine, nursing, dentistry, informatics, arts

and sciences, and public and environmental
health innineteenuniversities inKenya, theUni-
ted States, and Canada.
AMPATH has three core academic missions:

service, teaching, and research. Each member
university leverages its resources and capabil-
ities to support at least one of these three mis-
sions. Each mission, in turn, supports the other
two: a high-quality clinical care venue, for exam-
ple, is also an enhanced classroom for teaching
clinical medicine and public health as well as a
laboratory for clinical research. Some institu-
tions working through AMPATH also specialize
in one clinical area across academic missions.
One example is the University of Toronto, which
leads the consortium’s reproductive health col-
laboration and delivers services as well as carry-
ing out research and teaching activities in this
area. Interplay among the three academic mis-
sions has allowed the institutional partners to
implement e-health tools into sustainable health
care delivery and public health programs.
To manage care for the consortium, medical

informatics investigators from Indiana Univer-
sity and the affiliated Regenstrief Institute devel-
oped the AMPATHMedical Record System.7 This
system in turn provided the basis for develop-
ment of another system known as OpenMRS, a
nonproprietary, “open source,” general-purpose
electronic medical record system jointly devel-
oped by investigators from the Regenstrief Insti-
tute, Partners in Health, and the South African
Medical Research Council. With funding from
the Rockefeller Foundation, the World Health
Organization, and the United Nations Develop-
ment Program, OpenMRS is in use in more than
two dozen countries in sub-Saharan Africa and
elsewhere.4,8–10

MILLENNIUM VILLAGES Another example of an
effective academic partnership is the Millen-
nium Villages Project, a partnership among
the Earth Institute at Columbia University; the
United Nations Development Program; Millen-
nium Promise, a nongovernmental organiza-
tion; and national governments in eleven Sub-
Saharan countries.11–13 The project is designed to
help the poorest communities in Africa lift them-
selves out of poverty by implementing afford-
able, science-based solutions. In an integrated
and comprehensive fashion, theMillenniumVil-
lages Project has combined health care with pro-
grams in agriculture, education, animal health,
and infrastructure, including roads, electricity,
water, and communications.
With its need to evaluate and monitor data

across many countries, the Millennium Villages
Project has invested in the development of a
multilingual, multinational health information
systemknownas theMillenniumGlobal Village–
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Network, orMGV-Net.13 BasedonOpenMRS, the
network includes a “dictionary” that identifies
concepts (such as conditions, symptoms, tests,
and treatments) and contains common coding
schemes such as the International Classification
of Diseases, Tenth Revision (ICD-10) that allow
data to be shared between users. MGV-Net also
integrates computer-based health records with
mobile devices such as cell phones.Having inter-
operable data allowsworkers in the field to share
data with health care providers in clinics, for
example identifying patientswith specific health
needs (suchaspregnancy)who require attention
from clinic-based health care providers. Thus,
MGV-Net provides an important example of
how interoperable health information can play
a critical role in achieving theMillenniumDevel-
opment Goals.14

PARTNERS IN HEALTH Partners in Health, an or-
ganization that provides health care to some of
the poorest communities worldwide, is another
example of a multidisciplinary academic part-
nership that has enhanced care through elec-
tronic information management. In countries
such as Haiti,15 Peru,16 Rwanda,9 Lesotho, and
Malawi, the partnership focuses on delivery of
health services tomeet the immediate care needs
of patients, as well as teaching, advocacy, and
research to address the root causes of ill health
and poverty. Partners in Health has developed
and deployed EHR systems in all of its sites, with
aparticular focuson improvingclinicians’ability
to access and use data such as laboratory results
and drug regimens.17 These systems also help
clinicians recognize deficiencies in care such
as loss to follow-up or the need for laboratory
tests.
Partners in Health, which, as noted, codevel-

oped the OpenMRS architecture, now has an
ambitious plan to roll out the OpenMRS EHR
system throughout Rwanda. To that end, it has
created partnerships with academic institutions
in the United States and South Africa. So far,
it has set up a training program for inform-
ation technologists to implement and improve
OpenMRS for the needs of the Rwandan health
system.A similar trainingprogram fordataman-
agers is alsobeingdeveloped in conjunctionwith
the Rwandan Ministry of Health. To provide a
comprehensive training experience, these pro-
grams will combine long-term mentoring of the
trainees, hands-on experience in developing
EHR tools, and Web-based distance learning.

RAFT Another example of academic collabora-
tion is the Réseau en Afrique Francophone pour
la Télémédecine (RAFT) program, or Network
for Telemedicine in French-Speaking Africa.
This network is a collaboration in distance edu-
cationand telehealth. It is ledby theUniversity of

Geneva in partnership with academicians in Ca-
nada and twenty countries in Africa.18 In addi-
tion, informatics collaborators in partner coun-
tries, led by developers in Geneva, support the
technical infrastructure. The collaboration pro-
vides weekly Webcasts and individual and group
consultations to strengthen clinical and public
health systems in participating countries.

ADDITIONAL PARTNERSHIPS Additional academic
partnerships to build e-health capacity are being
led by the University of Amsterdam (in collab-
oration with the Universities of Heidelberg,
Heilbronn, Minnesota, and Utah)19 and the
American Medical Informatics Association.
The informatics association, in turn, created
the Global Partnership Program20 in collabora-
tion with the Bill & Melinda Gates Foundation
and the International Medical Informatics Asso-
ciation. The Global Partnership Program aims to
improve health care delivery and outcomes by
increasing local capacity for health informatics
in low-resource countries through long-term
partnerships between academic institutions in
developed and developing countries.

Public/Private Partnerships
Individual health care organizations, academic
institutions, government agencies, philanthro-
pic organizations, private companies, and pri-
vate donors are incapable by themselves of effec-
tively and efficiently implementing e-health
solutions to achieve a broad impact in develop-
ing countries. Partnerships among such organi-
zations, on the other hand, can increase the
speed and breadth of improvements in informa-
tion systems and health care delivery. To encour-
age this outcome, the Gates Foundation en-
courages global “twinning” relationships among
governmental agencies, academic or civic orga-
nizations, the private sector, and health care
providers. One example is Informatics Training
for Global Health, a program of the National
Institutes of Health’s Fogarty International Cen-
ter.21 This program fosters partnerships among
academic institutions, care providers, and gov-
ernmental agencies to implement e-health tools
to support research in low- and middle-income
countries. The program, along with other colla-
borations funded by the International Develop-
ment Research Centre in Canada, has led to the
use of OpenMRS and other widely implemented
e-health tools.

The Way Forward
These examples have paved the way for future
partnerships that can build on the relationship
models as well as the technology and software
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previously deployed. New partnerships may also
benefit from the enhanced funding of clinical
care and public health that is currently occurring
in low-income countries through such programs
as the U.S. President’s Emergency Plan for AIDS
Relief (PEPFAR).

SIX STEPS We identify six key steps that should
be undertaken, and four obstacles and chal-
lenges that must be overcome, for these partner-
ships to accomplish themost good. The six steps
are as follows:
(1) Dissemination of details of successful part-

nerships, through regular meetings or other ex-
changes in which e-health partners share their
methods and provide mutual support. This is a
primary goal of health informatics organizations
such as the American Medical Informatics Asso-
ciation and the International Medical Infor-
matics Association.
(2) The funding of new multidisciplinary re-

lationships among academic, public, and private
partners. Inoneexample,PEPFAR included in its
plans “building the [target] country capacity
necessary to implement and maintain a fully
comprehensive data use strategy.”22

(3) Support for mentoring relationships be-
tween successful and new partnerships. This is
a primary goal of the American Medical Infor-
matics Association’s Global Partnership
Program.
(4) Development of training programs—

including on-site, off-site, and Web-based learn-
ing initiatives—to support the effective use of
e-health tools in developing countries. The Fo-
garty International Center has funded several
centers of excellence in health informatics in
developing countries. Stakeholder funding
agencies should consider expanding the number
of such centers.
(5) Ensuring local commitment. Health infor-

matics initiatives will become sustainable and
serve local populations only if those implement-
ing e-health tools have a sense of ownership of
these systems and believe that they will ulti-
mately pay for themselves through increased ef-
ficiency of health systems. Through training,
mentoring, and ongoing support, their interna-
tional partners must build local capabilities and
capacities, not dependencies.

FOUR CHALLENGES Taking these steps will help
global health informatics partnerships over-

come the four key challenges and barriers to
success, which are as follows:
(1) Cultural differences and geographic dis-

tances. These can become major impediments
to transnational collaboration. For example,
workdays between collaborators on different
continents might not overlap, which makes ef-
fective communication challenging.
(2) Miscommunication and misunderstand-

ing. These can be common, especially among
inexperiencedpartners. For example, privacy ex-
pectations for health care information may vary
greatly between cultures. Mentoring by experi-
enced global health partners can help prevent
and minimize such problems.
(3) Maintaining funding and momentum for

initiatives. Consistent funding can be difficult in
resource-constrained countries. Unless a part-
nership has core funding, ongoing activities will
depend on competitive grants and philanthropy,
access towhich can vary depending on economic
trends and government priorities. To avoid de-
pendence on outside funds, developing coun-
tries can recoup investments in health informa-
tion technology through increased clinician
productivity that the systems help achieve.23

(4) Lack of consistent, basic services such as
electricity and Internet connectivity. Access to
consistent electricity and the Internet is improv-
ing in developing countries, and remaining in-
frastructure problems can be overcome through
battery- and solar-powered backup systems and
the use of low-costmobile telephone technology,
which is widespread and reliable inmost areas of
the developing world.

CONCLUDING COMMENTS Establishing effective
partnerships in e-health will take time and sus-
tained effort. Those aiming to improve health
care by improving information management in
developing countries must have patience and
take the long view. Ultimately, we must improve
the availability of electronic health information
broadly in the developing world, not just in an
increasing number of targeted demonstrations.
Partnerships sustaining these demonstrations
must become part of the fabric of global health
care. President JohnF.Kennedy famously stated,
“We choose to do these things, not because they
are easy, but because they are hard.”24 The chal-
lenge of global e-health is great. All important
challenges are. ▪

An earlier version of this paper or parts
of it were previously presented at
Making the eHealth Connection: Global

Partnerships, Local Solutions, at the
Rockefeller Foundation’s Bellagio Center

in Bellagio, Italy, 13 July–8 August
2008.
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