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Abstract

Background: The Academic Model Providing Access to Healthcare (AMPATH) has been a model academic
partnership in global health for nearly three decades, leveraging the power of a public-sector academic medical
center and the tripartite academic mission – service, education, and research – to the challenges of delivering
health care in a low-income setting. Drawing our mandate from the health needs of the population, we have
scaled up service delivery for HIV care, and over the last decade, expanded our focus on non-communicable chronic
diseases, health system strengthening, and population health more broadly. Success of such a transformative endeavor
requires new partnerships, as well as a unification of vision and alignment of strategy among all partners involved.
Leveraging the Power of Partnerships and Spreading the Vision for Population Health.
We describe how AMPATH built on its collective experience as an academic partnership to support the public-sector
health care system, with a major focus on scaling up HIV care in western Kenya, to a system poised to take responsibility
for the health of an entire population. We highlight global trends and local contextual factors that led to the genesis of
this new vision, and then describe the key tenets of AMPATH’s population health care delivery model: comprehensive,
integrated, community-centered, and financially sustainable with a path to universal health coverage. Finally, we share
how AMPATH partnered with strategic planning and change management experts from the private sector to use a novel
approach called a ‘Learning Map®’ to collaboratively develop and share a vision of population health, and achieve
strategic alignment with key stakeholders at all levels of the public-sector health system in western Kenya.

Conclusion: We describe how AMPATH has leveraged the power of partnerships to move beyond the traditional
disease-specific silos in global health to a model focused on health systems strengthening and population health.
Furthermore, we highlight a novel, collaborative tool to communicate our vision and achieve strategic alignment
among stakeholders at all levels of the health system. We hope this paper can serve as a roadmap for other global
health partners to develop and share transformative visions for improving population health globally.
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Background
Global health partnerships are critical for transforming
the landscape of service delivery in low-income settings
[1]. The Academic Model Providing Access to Health-
care (AMPATH) is an academic partnership between
Moi University and Moi Teaching and Referral Hospital
(MTRH), a medical school and public-sector national
teaching and referral hospital in western Kenya, and a
consortium of North American academic medical cen-
ters led by Indiana University [2, 3]. The partnership
began in 1989, as Moi University School of Medicine en-
rolled its first class of students, with a commitment to
unleashing the inherent power of a Kenyan academic
medical center to develop leaders in health care and to
support and improve the Ministry of Health (MOH) care
system. AMPATH strives to serve as an innovative en-
gine of the Ministry of Health (MOH) in western Kenya,
drawing its mandate from the health needs of the popu-
lation. This academic model, unlike many other public-
private partnerships or non-governmental organizations,
brings to bear the power of the tripartite academic mis-
sion – service, education, and research – to the chal-
lenges of delivering population-based health care in a
low-income setting. From the inception of the partner-
ship, the focus was on supporting Moi University School
of Medicine, MTRH, and the Kenyan MOH in embody-
ing the post-Alma Ata principles of primary health care.
Starting in 2001, AMPATH’s efforts shifted to focus
largely on the prevention, treatment and control of the
HIV epidemic in Kenya, as one of the largest implement-
ing partners of the President’s Emergency Plan for AIDS
Relief (PEPFAR) in sub-Saharan Africa [4–6]. As the
HIV care program grew, AMPATH leveraged these in-
vestments in leadership, infrastructure, supply chains,
information systems, training, and workforce to address
non-communicable chronic diseases, strengthen the
public-sector health system, tackle poverty and other
health inequities, and develop community-centered ap-
proaches to population health more broadly. Please see
Table 1 which highlights AMPATH’s accomplishments
in service delivery over the years.
Leveraging the power of partnerships that is inherent

in AMPATH’s model, as well as building new ones, is
critical to succeeding in this endeavor. Equally important
is unifying all partners around a common vision, rapidly
spreading that vision to key stakeholders, and achieving
strategic alignment among all partners involved [7–9].
Additional academic partners from North America have
joined the consortium over the years to address these
additional health system challenges, driven by a common
goal to work alongside colleagues at Moi University and
MTRH, and within the Kenyan MOH care system, to
help build capacity in service delivery, education, and re-
search. AMPATH’s success is explicitly drawn from our

institutional partnership model. A fundamental principle
of this partnership is that academic institution and
health system strengthening are built on the integrity of
mutually beneficial and mutually respectful individual
counterpart relationships between North Americans and
Kenyans at all levels. This partnership is embodied in an
African Proverb that is at the core of our work: “If you
want to walk fast, walk alone. If you want to walk far,
walk together.” The work of the AMPATH partnership
is administered by an executive leadership team consist-
ing of the Principal of Moi University College of Health
Sciences (MUCHS), the CEO of Moi Teaching and Re-
ferral Hospital (MTRH), and the Executive Field Dir-
ector of AMPATH at Indiana University, representing
the North American partners. It is primarily executed by
the long-term commitment of North American faculty
presence on the ground in Kenya, working in partner-
ship with colleagues and staff at Moi University and
MTRH, and further facilitated by monthly consortium-
wide conference calls, annual consortium-wide in-
person meetings, and countless informal means of elec-
tronic and in-person communication.

Laying the groundwork for a population health
care delivery model in western Kenya: Global
trends and local contextual factors
Nearly every public-sector health care delivery system in
sub-Saharan Africa (SSA), including Kenya, faces a familiar
challenge – an enormous disease burden, widespread pov-
erty, an insufficient health care provider workforce, and a
woefully inadequate proportion of the national budget des-
ignated for health services [10–15]. Despite these enor-
mous challenges, public-sector health care delivery
systems, international donors, and implementing partners
alike have not been idle. Significant progress has been
made across SSA in combating HIV, reducing maternal
and infant mortality, and addressing non-communicable
diseases (NCDs) like hypertension and diabetes [16–19].
But too often these responses are implemented in disease-
specific silos – “vertical” programs that leave other key
components of the care system behind [20, 21]. AMPATH,
in cooperation with the Kenyan MOH, is taking a different
approach. Recognizing the profound potential of the health
system infrastructure created by global funding for HIV/
AIDs, AMPATH and the Kenyan MOH are building a
revolutionary new model of population health – a compre-
hensive, integrated, community-centered, and financially
sustainable health care delivery system responsive to the
needs of an entire population (Fig. 1).
Population health is defined differently by different

stakeholders in different contexts [22–26]. We define
population health as a responsive, equitable, and inte-
grated system of service delivery, inclusive of health pro-
motion, disease prevention, treatment, rehabilitation, and
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Table 1 Responding to Population Health Needs: AMPATH Accomplishments in Service Delivery

Institutional Partnership Building 1989–2001 • Moi University School of Medicine curriculum is developed, with
a focus on rural and community-based health care, embodied in their
Community-Based Education and Service (COBES) program

• Indiana University (IU) initially commits to supporting Moi University
in primary health care, COBES, and curriculum development. IU embodies
this commitment with a full-time faculty member on ground in Kenya at
Moi University every year

• With support from Indiana University, new surgical suites and surgical
care capacity is built at Moi Teaching and Referral Hospital

• The platform for bilateral exchange is created; IU and other North American
students, residents and faculty rotate in Kenya, and Moi students, residents
(registrars), and faculty rotate and train at AMPATH institutions in North America

• In response to population health needs and health system challenges,
new North American academic partners join the consortium; by 2018,
there are a total of 14 North American academic partners involved

HIV Era 2001 – present • In 2001, the first patient at MTRH is treated with anti-retroviral therapy,
launching AMPATH (The Academic Model for the Prevention and Treatment
of HIV/AIDS). Over the years, AMPATH has received three cycles of USAID-PEPFAR
funding for HIV care, with over 150,000 patients enrolled and 85,000 active on
anti-retroviral therapy delivered at nearly 500 MOH-supported clinics across
western Kenya. Moi University is the first African institution to be the prime
grantee recipient of this type of funding

• With support from Brown University, community and hospital-based programs
for tuberculosis (TB) care, training, and research is developed

• AMPATH partners with the World Food Program to support nutrition for
patients with HIV

• Kenya’s first EMR, the AMPATH Medical Record System (AMRS) is developed
at a single HIV clinic, scaled to all clinics across the catchment area,
and developed into OpenMRS which is now in use in over 60 countries worldwide

• AMPATH launches home-based counseling and testing “HCT” to go door-to-door
testing for HIV at every home in the catchment area, eventually reaching nearly
2 million households

• Programs to support orphans and vulnerable children (OVCs) and address food
and income security are developed alongside the HIV care program

• The Legal Aid Centre of Eldoret (LACE), a human rights law center for
HIV-infected patients is developed

Population Health Era 2010 – Present • AMPATH changes its name to reflect its broader population health mission,
now called The Academic Model Providing Access to Healthcare

• Hypertension and diabetes screening are layered onto the HIV home-based
counseling and testing program

• The chronic disease management program is launched, focusing on
hypertension and diabetes, providing care for nearly 15,000 patients
at 69 MOH-supported facilities

• With support from Indiana University, pharmaceutical industry partners,
and the NIH, the Center of Excellence in Oncology was created, providing
clinical care, training, and research for cancer

• With support from Duke University, philanthropic partners, and the NIH,
the Center of Excellence for Cardiovascular and Pulmonary Disease Research
was created, along with the cardiac care unit (CCU) at MTRH, Kenya’s first in
the public sector, providing clinical care, training, and research for cardiovascular
diseases

• With support from the University of Toronto, Indiana University,
philanthropic partners, and Grand Challenges Canada, a community-based,
maternal-child health program is developed. In addition, Riley Mother Baby
Hospital at MTRH is built, dedicated to clinical care, training, and research
for pregnant mothers and newborns

• Purdue University commits full-time faculty members on the ground in
Kenya, who, working with Moi University faculty, develop innovative and
financially sustainable supply chain models for chronic disease medicines,
and have pioneered the training of a new pharmacy workforce in Kenya

• With support from the Regenstrief Institute at Indiana University, and
faculty at Brown University, informatics and data science capacity is
created, creating robust data infrastructure, biostatistics training, and
expanded functionality of the AMRS EMR

• With partnership from Dow AgroSciences and Purdue University,
agricultural training and farm development support nutrition and
income generation for Kenyan families, and in turn become a
food distributor to the World Food Program
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palliation, aimed at improving health by comprehensively
addressing the biological, social, and structural determi-
nants of health using a community-centered approach for
a defined geographic population. This definition comes in
response to several historical trends in global health. First,
is the “vertical”, siloed approach of disease-specific, donor-
funded programs that abnegate responsibility for building
a strong, comprehensive, public-sector health system [20,
21, 27]. Second, is the limited focus on social and struc-
tural determinants of health, and poverty reduction strat-
egies, in the design of health interventions [28, 29]. And
third, is the passive, patient-initiated, facility-based model
of care that is pervasive throughout the world [30, 31].
From 2001 to 2010, AMPATH stood for the Academic

Model for the Prevention and Treatment of HIV/AIDS
[4]. In 2010, AMPATH changed its name to stand for the

Academic Model Providing Access to Healthcare, which,
in reality, brought us back to our original vision of
unleashing the power of an academic medical center to re-
spond to the comprehensive health needs of the popula-
tion it serves. After several years of setting up the health
system infrastructure to deliver HIV care, five central
themes emerged that spoke loudly to the need for a com-
prehensive, integrated, community-centered, and finan-
cially sustainable population health care delivery model.
First, there was a significant chronic disease burden other
than just HIV [10, 32]. Second, the existing health system
infrastructure was fragmented, weak, and ill-equipped to
manage chronic illness across the disease continuum and
throughout the life course [27, 30]. Third, there was insuf-
ficient activity designed to promote health and prevent
disease at the community level [33–36]. Fourth, health

Fig. 1 MOH-AMPATH Population Health Care Delivery Model

Table 1 Responding to Population Health Needs: AMPATH Accomplishments in Service Delivery (Continued)

• GISE (Group Integrated Savings for Empowerment), a community-based savings
and loan program is launched. Following this, BIGPIC (Bridging Income Generation
with Group Integrated Care) is created, coupling chronic disease management for
hypertension and diabetes, to these microfinance GISE groups. AMPATH investigators
subsequently received NIH-funding to evaluate this model of care delivery

• The Chandaria Cancer and Chronic Disease Center is opened at MTRH, Kenya’s first
dedicated center in the public sector to support clinical care, teaching and research
for cancer and chronic disease

• AMPATH, working within the Kenyan MOH, is working to secure a partnership
with Kenya’s National Hospital Insurance Fund (NHIF) to be a principal service
provider for primary care in the public sector in western Kenya.

• AMPATH’s vision for Population Health is spread with the Learning Map® tool,
and work ramps up towards a comprehensive, integrated, community-centered,
and financially sustainable health care delivery system responsive to the needs
of an entire population

Mercer et al. Globalization and Health  (2018) 14:44 Page 4 of 11



sector activities were poorly responsive to the broader so-
cioeconomic determinants of health, and limited in scope
in their efforts to address poverty as a fundamental cause
of health inequities [28, 37–39]. And fifth, a pathway to
universal health coverage was needed as perpetual donor-
funded models of care were unsustainable [40–43]. The
time was ripe to move forward with a model of population
health care delivery, and we were presented with three im-
portant, and timely opportunities. First, Kenya had re-
cently undergone “devolution”, decentralizing the health
sector to each of Kenya’s 47 counties, resulting in a poten-
tially more responsive and lean MOH partner, committed
to the needs of local populations [44–46]. Second, Kenya’s
National Hospital Insurance Fund (NHIF) had recently
launched its “SupaCover” program, the first government-
backed outpatient, primary care insurance program in the
country, creating a pathway towards universal health
coverage for the population [47]. Third, we had the oppor-
tunity to leverage the leadership, infrastructure, supply
chains, information system, workforce, and service deliv-
ery mechanisms that had been developed through the
PEPFAR investment in Kenya, transforming an HIV care
platform into one poised to tackle chronic disease and
population health [48–50].

AMPATH’s population health care delivery model
Over the years, AMPATH has been building many of
the necessary components of a comprehensive popula-
tion health model (see Table 1). These include clinical
programs covering adult and pediatric HIV, prevention
of mother-to-child transmission of HIV (pMTCT),
maternal, neonatal, and child health (MNCH), family
planning (FP), tuberculosis (TB), diabetes, hypertension,
cardiovascular disease, anticoagulation, oncology, pallia-
tive care, and mental health, as well as several cross-
cutting departments including human resources and
administration, grants management, pharmacy, labora-
tory, informatics, food and income security, monitoring
and evaluation, quality improvement, and research [4–6,
18, 19, 38, 39, 51–74]. Kenya’s first electronic medical
record system, the AMPATH medical record system
(AMRS), was initially built to support care at a single
rural health center, but has now grown to support HIV,
MNCH, and NCD care, as well as monitoring and evalu-
ation, quality improvement, and research, across much
of AMPATH’s catchment area. Building on the HIV clin-
ical infrastructure, AMPATH’s chronic disease manage-
ment program now cares for thousands of patients with
hypertension and diabetes at MOH-supported facilities
across multiple counties, coupled with advanced cardio-
vascular care services at MTRH. Similarly, in both
MNCH and oncology, community-based screening, care
and workforce training have been coupled with advanced
diagnostic and treatment services at MTRH. This has

become a common pattern of coupling community-
based care with specialty, hospital-based services, span-
ning across the tripartite academic mission of service,
teaching and research. As the program has grown, how-
ever, the activities of these different components have, at
times, become disjointed. The potential to unify our
strategy and realize the synergies that existed was upon
us. To build a population health care delivery model,
AMPATH is breaking down these silos and integrating
all of the component elements across each of the World
Health Organization’s (WHO) health system building
blocks – leadership and governance, financing, work-
force, medicines and technologies, information systems,
and service delivery [75]. Not only will the care system
require integration across the health system building
blocks, but service delivery points will require integra-
tion from primary to tertiary levels of care, connected by
a seamless electronic health information system, such
that the health system is designed to manage disease,
and promote health, throughout the life course [27]. A
population health care delivery model must also be more
responsive to, engaged with, and driven by members of
the community. A community-centered model of care
involves getting out of the clinic and meeting the people
where they are, delivering health prevention, promotion
and care services in the home or other community
spaces, such as workplaces, schools, and among commu-
nity groups or gatherings [30]. Inherent in this approach
is a proactive responsibility to promote health, and not
just react to disease. This involves listening to the peo-
ples’ voices in defining their own health priorities and
holding their care system accountable to ensure access,
quality, equity and the fulfilment of their right to health
and social well-being. Lastly, a population health care
delivery model requires mechanisms to protect the
population from the impoverishing financial conse-
quences of illness, and deliberately work to ensure food
and income security. By leveraging microfinance groups
as platforms for health promotion and care delivery, and
through new partnerships with Kenya’s NHIF, AMPATH
has the potential to develop a sustainable, domestic fi-
nancing mechanism that will ensure universal health
coverage for the entire population of western Kenya
[76]. Currently AMPATH supplements Kenyan MOH fi-
nancing of its health care system through a combination
of individual philanthropy, private and corporate founda-
tions, and U.S. government funding through PEPFAR-
USAID. Our hope is that, over time, the need for exter-
nal donor funding will decrease as sustainable, domestic
financing mechanisms are scaled up.

Spreading the vision through the power of partnerships
Dow AgroSciences is a corporate partner with
AMPATH, helping build capacity for our agricultural
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and nutrition programs that support our comprehensive
care delivery model. Starting in November 2015,
AMPATH partnered with two strategic operations and
change management experts from Dow AgroSciences,
who had previously worked with the change manage-
ment consulting firm called Root Inc. Root Inc. has
helped many Fortune 500 companies, including Dow, to
create breakthrough change in their organizational mis-
sion, culture, and strategy. Leveraging this pre-existing
partnership with Dow AgroSciences, we were able to en-
gage the change management expertise and tools devel-
oped by Root Inc. to help develop our vision and
strategy for building a population health care delivery
model in western Kenya. Root Inc. uses a unique meth-
odology called a ‘Learning Map®’ visual that represents
the vision and strategy through a detailed infographic
and conceptual illustration (Fig. 1). This Root Learning
Map® module then becomes a metaphor for telling the
story of the vision throughout an organization, rapidly
creating a common understanding, shared language,
alignment of priorities, and an intellectual and emotional
connection to the strategy. The Learning Map®, along
with supporting data, engaging questions and a facili-
tated discussion guide, unleashes the power of large
groups of people to gain clarity of vision to catalyze
change [77, 78].
The development of the Learning Map® started

with several conference-calls over a four-month
period between an internal planning and leadership
team at AMPATH in Kenya, the strategic operations
and change management experts from Dow AgroS-
ciences, and a team of consultants and artists from
Root Inc. During these meetings, we explained and
refined AMPATH’s vision and strategy for population
health through a series of sequential, facilitated dis-
cussions. These discussions covered the mission and
goals of AMPATH; the history and accomplishments
of the existing AMPATH-MOH care delivery system;
how the components and programs of AMPATH
come together to deliver on the vision; the strategic
objectives and priorities to achieve the vision; the
building blocks within the existing programs that
need to be leveraged to realize the vision; and the
important internal and external stakeholders, their
roles, and the behavior changes needed to make the
vision a reality. Through this series of discussions,
the Learning Map® was iteratively created, and the
discussion guide was built.
The facilitated discussion guide that accompanies

the Learning Map® is broken into four main sections:
1) Building the Momentum; 2) Opportunities on the
Horizon; 3) Daring to Dream; and 4) Making the
Dream a Reality (Fig. 2). Each of these sections is
accompanied by a set of cards, including data

elements, narrative stories, and questions to be read
by participants that help facilitate the discussion,
guiding groups of 8–10 participants through a 90-
min experience, encompassing the vision of popula-
tion health for western Kenya, and the strategy to
achieve that vision.
Once the Learning Map®, discussion guide, and

cards were drafted, the Population Health Learning
Map Experience was rolled out in Kenya over a one-
week pilot period, including four sessions with se-
nior leadership from the Ministry of Health,
AMPATH, MTRH, MUCHS, as well as middle-
management across the MOH-AMPATH care deliv-
ery system. These sessions served three purposes.
First, was to present the vision for population health
to key thought leaders and decision makers within
the organization. Second, was to elicit feedback sur-
rounding the delivery of the Learning Map®, and
more importantly, the vision for population health
and our strategy to implement it. Third, was to iden-
tify, and subsequently train, facilitators who can then
lead staff across all levels of the MOH-AMPATH de-
livery system through the Learning Map® experience.
During this pilot period, the messaging surrounding
the Learning Map® was refined, however no major
changes were made to the content. This reflected
the fact that informal input was sought from many
of these key thought leaders during the development
phase, and in reality, AMPATH had been organically
working towards this vision for many years. The key
lesson in this Learning Map® Experience is that “the
wisdom is in the room” and the map is just a meta-
phor, and a tool, for enabling people to share a com-
mon vision for change. Through this iterative
process, AMPATH’s vision and strategy have crystal-
lized, and we have created a core team of facilita-
tors, or change agents, who are spreading the vision
of population health throughout the pilot catchment
area of 1 million people in western Kenya. Over the
ensuing months, nearly 1000 MOH and AMPATH
staff, of all different roles and cadres within the
health system, have gone through the Population
Health Learning Map® Experience. The Population
Health Learning Map® has also been presented to
politicians, sitting on the Health Committee of the
local County Assembly, to galvanize their support
for a robust, public sector, population health care
delivery model in their constituencies. Lastly, the
Population Health Learning Map® was presented to
approximately 30 high-level executives from various
pharmaceutical companies and foundations, the
Gates Foundation, the National Institutes of Health,
and USAID-PEPFAR during the AMPATH Partners
Summit to share our vision with key international
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stakeholders and funders. In a short period of time,
and by leveraging a unique set of collaborative part-
nerships, we have spread the vision for a compre-
hensive, integrated, community-centered, and
financially sustainable model of population health to
key stakeholders at all levels of the health system
(Fig. 3).

Discussion
In order to implement a comprehensive, integrated,
community-centered, and financially sustainable model
of population health, AMPATH’s Population Health
Care Delivery Model has three pillars:

1. Maximize the power of community groups
2. Create a seamless care system
3. Fully partner with NHIF

Implementation is initially occurring in two pilot
sub-counties in western Kenya, and will eventually
expand across all of AMPATH’s catchment area.

Current efforts are focused on setting measurable
goals and objectives, along with a specific and timely
implementation work plan. In line with our commit-
ment to partnerships and collaboration, a diverse
group of AMPATH and MOH facility and health
system leaders across multiple clinical departments
are being brought together to coordinate efforts. In-
tegration is occurring within facilities and across dis-
ease entities, where patients with HIV and chronic
disease are being seen together, and providers are
being cross-trained in multiple clinical disciplines.
Similarly, integration efforts are occurring across
levels of care with efforts focused on improving link-
age to and retention in care, as well as strengthening
referral networks across the health system. At the
primary level, care is being decentralized to the
community and layered onto existing microfinance
groups, coupling economic development efforts with
health care delivery, while ensuring enrollment in
universal NHIF insurance cover. Simultaneously, a
robust monitoring and evaluation, and quality

Fig. 2 The Population Health Learning Map Experience
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improvement plan are being developed, allowing us
to continually implement, measure, self-correct, and
innovate on behalf of our patients and communities.

Conclusion
The MOH-AMPATH population health care delivery
model is a product of multiple collaborative partner-
ships. For 29 years, AMPATH – MU, MTRH, and a
consortium of North American academic medical cen-
ters – have worked together with the Kenyan MOH
to bring the depth and breadth of the tripartite aca-
demic mission to strengthen the public-sector health
system in western Kenya. With the support of Dow
AgroSciences and Root Inc., we leveraged expertise
from the private sector in strategic planning and
change management. This unique collaboration has
allowed us to rapidly spread our vision for population
health to key stakeholders at all levels of the health
care system, including nearly every MOH-AMPATH
health care provider in our population health catch-
ment area of 1 million people across western Kenya.
The Root Learning Map® module has become an es-
sential tool to improve communication of the vision
among all stakeholders, allow stakeholders to see the
inter-relatedness of all partners involved in imple-
menting the vision, create shared understanding of
the vision, and enable each stakeholder to understand

their role in relation to AMPATH’s strategic direction
in population health. Through this process, our goal
is that all stakeholders at all levels of the health
system will have a renewed sense of ownership and
commitment to implementing our vision of a compre-
hensive, integrated, community-centered, and finan-
cially sustainable population health care delivery
model for western Kenya.

Abbreviations
AMPATH: Academic Model Providing Access to Health Care; FP: Family
Planning; MNCH: Maternal and Neonatal Child Health; MOH: Ministry of
Health; MTRH: Moi Teaching and Referral Hospital; MU: Moi University;
MUCHS: Moi University College of Health Sciences; NCDs: Non-
Communicable Diseases; NHIF: National Hospital Insurance Fund;
NIH: National Institutes of Health; PEPFAR: President’s Emergency Plan for
AIDS Relief; pMTCT: Prevention of Mother-to-Child Transmission of HIV;
TB: Tuberculosis; USAID: United States Agency for International Development;
WHO: World Health Organization

Acknowledgements
The authors would like to thank the Kenya Ministry of Health leadership for
their support. We would also like to thank Scott Gerbosi and the entire team
at Root Inc., for their incredible skill and creativity in making the AMPATH
Population Health Learning Map a reality.

Funding
There was no specific funder for this manuscript. Much of AMPATH’s work is
supported by the President’s Emergency Plan for AIDS Relief (PEPFAR) through
USAID under the terms of Cooperative Agreement No. AID-623-A-12-0001. It is
made possible through joint support of the United States Agency for International
Development (USAID). TM, AG, BA, CC, AC, JD, RE, SK, BM, SP, LR, JS, and JL all
receive partial or full salary support from this PEPFAR-USAID cooperative

Fig. 3 Population Health Learning Map delivered to stakeholders at all levels of the health care system

Mercer et al. Globalization and Health  (2018) 14:44 Page 8 of 11



agreement. The contents of this manuscript are the sole responsibility of
AMPATH and do not necessarily reflect the views of USAID or the United States
Government. AMPATH’s programs and several co-authors receive support from
public-sector research funding, including the NIH, as well as private foundations,
however none of these funders played a role in the design, writing, or funding of
this manuscript.

Availability of data and materials
Data sharing is not applicable to this article as no datasets were generated
or analyzed during the current study.

Authors’ contributions
Conceived, designed, and implemented AMPATH’s Population Health Care
Delivery System and the Learning Map process: all authors. Contributed to
the writing and editing of the manuscript: all authors. ICMJE criteria for
authorship read and met: all authors. All authors read and approved the final
manuscript.

Ethics approval and consent to participate
Not applicable.

Competing interests
NG and KM are employed by DowAgroSciences and hold stock shares in the
company, however DowAgroSciences as a company played no role in the
conceptual design, writing, or funding of this manuscript and the
publication of this manuscript does not financially influence
DowAgroSciences. Root Inc. consulted and donated materials for the
Learning Map process, however they played no role in the conceptual
design, writing, or funding of this manuscript, and no author has any
financial interest or stake in Root Inc.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Department of Population Health, The University of Texas at Austin Dell
Medical School, 1701 Trinity St, Austin, TX 78712, USA. 2Department of
Medicine, Indiana University School of Medicine, 535 Barnhill Dr, Indianapolis,
IN 46202, USA. 3Department of Medicine, Moi University School of Medicine,
PO Box 4606 30100, Eldoret, Kenya. 4Academic Model Providing Access to
Health Care (AMPATH), PO Box 4606 30100, Eldoret, Kenya. 5Department of
Obstetrics and Gynaecology, University of Toronto Faculty of Medicine, 123
Edward Street, Suite 1200, Toronto, ON M5G1E2, Canada. 6Department of
Reproductive Health, Moi University School of Medicine, Eldoret, Kenya.
7Dow AgroSciences, 9330 Zionsville Rd, Indianapolis, IN 46268, USA. 8Purdue
University College of Pharmacy, 575 Stadium Mall Dr, West Lafayette, IN
47907, USA. 9Department of Pharmacology, Moi University School of
Medicine, Eldoret, Kenya. 10Department of Pediatrics, Indiana University
School of Medicine, 705 Riley Hospital Dr, Indianapolis, IN 46202, USA.
11Department of Child Health and Paediatrics, Moi University School of
Medicine, PO Box 4606 30100, Eldoret, Kenya. 12Department of Family
Medicine, Moi University School of Medicine, PO Box 4606 30100, Eldoret,
Kenya.

Received: 5 May 2017 Accepted: 1 May 2018

References
1. Jones A. Envisioning a Global Health Partnership movement. Glob Health.

2016;12:1.
2. Einterz R. A case study in Global Health harnessing the power of

partnerships. American Outlook. 2015:35–8.
3. Einterz RM, Kelley CR, Mamlin JJ, Van Reken DE. Partnerships in international

health. The Indiana University-Moi university experience. Infect Dis Clin N
Am. 1995;9(2):453–5.

4. Einterz RM, Kimaiyo S, Mengech HN, Khwa-Otsyula BO, Esamai F, Quigley F,
et al. Responding to the HIV pandemic: the power of an academic medical
partnership. Acad Med. 2007;82(8):812–8.

5. Inui TS, Nyandiko WM, Kimaiyo SN, Frankel RM, Muriuki T, Mamlin JJ, et al.
AMPATH: living proof that no one has to die from HIV. J Gen Intern Med.
2007;22(12):1745–50.

6. Wools-Kaloustian K, Kimaiyo S, Musick B, Sidle J, Siika A, Nyandiko W, et al.
The impact of the President's emergency plan for AIDS relief on expansion
of HIV care services for adult patients in western Kenya. AIDS.
2009;23(2):195–201.

7. Kotter JP. Leading change: why transformation efforts fail. Harvard business
review; 1995. p. 59–67.

8. Shortell SM, Gillies RR, Anderson DA, Mitchell JB, Morgan KL. Creating
organized delivery systems: the barriers and facilitators. Hosp Health Serv
Adm. 1993;38(4):447–66.

9. Haudan J. The art of engagement. New York: McGraw Hill; 2008.
10. Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K, Aboyans V, et al. Global

and regional mortality from 235 causes of death for 20 age groups in 1990
and 2010: a systematic analysis for the global burden of disease study 2010.
Lancet. 2012;380(9859):2095–128.

11. WHO: World health statistics 2015. http://www.who.int/gho/publications/
world_health_statistics/2015/en/ (2015). Accessed 21 Apr 2017.

12. Kenya Demographic and Health Survey 2014. http://dhsprogram.com/what-
we-do/survey/survey-display-451.cfm (2015). Accessed 21 Apr 2017.

13. WHO: A Universal Truth: No Health Without a Workforce. Third Global
Forum on Human Resources for Health Report. http:// www.who.int/
workforcealliance/knowledge/resources/hrhreport2013/en/ (2013). Accessed
21 Apr 2017.

14. Dieleman JL, Templin T, Sadat N, Reidy P, Chapin A, Foreman K, et al.
National spending on health by source for 184 countries between 2013 and
2040. Lancet. 2016;387(10037):2521–35.

15. Dieleman JL, Schneider MT, Haakenstad A, Singh L, Sadat N, Birger M, et al.
Development assistance for health: past trends, associations, and the future
of international financial flows for health. Lancet. 2016;387(10037):2536–44.

16. Murray CJ, Ortblad KF, Guinovart C, Lim SS, Wolock TM, Roberts DA, et al.
Global, regional, and national incidence and mortality for HIV, tuberculosis,
and malaria during 1990-2013: a systematic analysis for the global burden
of disease study 2013. Lancet. 2014;384(9947):1005–70.

17. Lozano R, Wang H, Foreman KJ, Rajaratnam JK, Naghavi M, Marcus JR, et al.
Progress towards millennium development goals 4 and 5 on maternal and
child mortality: an updated systematic analysis. Lancet. 2011;
378(9797):1139–65.

18. Vedanthan R, Kamano JH, Bloomfield GS, Manji I, Pastakia S, Kimaiyo SN.
Engaging the entire care Cascade in western Kenya: a model to achieve the
cardiovascular disease secondary prevention roadmap goals. Glob Heart.
2015;10(4):313–7.

19. Binanay CA, Akwanalo CO, Aruasa W, Barasa FA, Corey GR, Crowe S, et al.
Building sustainable capacity for cardiovascular Care at a Public Hospital in
western Kenya. J Am Coll Cardiol. 2015;66(22):2550–60.

20. Smith DL, Bryant JH. Building the infrastructure for primary health care: an
overview of vertical and integrated approaches. Soc Sci Med.
1988;26(9):909–17.

21. World Health Organization Maximizing Positive Synergies Collaborative G,
Samb B, Evans T, Dybul M, Atun R, Moatti JP, et al. An assessment of
interactions between global health initiatives and country health systems.
Lancet. 2009;373(9681):2137–69.

22. Dunn JR, Hayes MV. Toward a lexicon of population health. Can J Public
Health. 1999;90(Suppl 1):S7–10.

23. Kindig D, Stoddart G. What is population health? Am J Public Health. 2003;
93(3):380–3.

24. Washington AE, Coye MJ, Boulware LE. Academic health Systems' third
curve: population health improvement. JAMA. 2016;315(5):459–60.

25. Frenk J. The global health system: strengthening national health systems as
the next step for global progress. PLoS Med. 2010;7(1):e1000089.

26. Declaration of Alma-Ata. WHO Chron. 1978;32(11):428–30.
27. Knaul FM, Bhadelia A, Atun R, Frenk J. Achieving effective universal health

coverage and diagonal approaches to care for chronic illnesses. Health Aff
(Millwood). 2015;34(9):1514–22.

28. Lagarde M, Haines A, Palmer N. Conditional cash transfers for improving
uptake of health interventions in low- and middle-income countries: a
systematic review. JAMA. 2007;298(16):1900–10.

29. Atun R, de Andrade LO, Almeida G, Cotlear D, Dmytraczenko T, Frenz P, et
al. Health-system reform and universal health coverage in Latin America.
Lancet. 2015;385(9974):1230–47.

Mercer et al. Globalization and Health  (2018) 14:44 Page 9 of 11

http://www.who.int/gho/publications/world_health_statistics/2015/en
http://www.who.int/gho/publications/world_health_statistics/2015/en
http://dhsprogram.com/what-we-do/survey/survey-display-451.cfm
http://dhsprogram.com/what-we-do/survey/survey-display-451.cfm
http://www.who.int/workforcealliance/knowledge/resources/hrhreport2013/en
http://www.who.int/workforcealliance/knowledge/resources/hrhreport2013/en


30. Frenk J. Reinventing primary health care: the need for systems integration.
Lancet. 2009;374(9684):170–3.

31. Sharma M, Ying R, Tarr G, Barnabas R. Systematic review and meta-analysis
of community and facility-based HIV testing to address linkage to care gaps
in sub-Saharan Africa. Nature. 2015;528(7580):S77–85.

32. Global status report on noncommunicable diseases 2010. Geneva: World
Health Organization; 2010.

33. van de Vijver S, Oti SO, Gomez GB, Agyemang C, Egondi T, van Charante
EM, et al. Impact evaluation of a community-based intervention for
prevention of cardiovascular diseases in the slums of Nairobi: the SCALE-UP
study. Glob Health Action. 2016;9(1):30922.

34. Ackerman Gulaid L, Kiragu K. Lessons learnt from promising practices in
community engagement for the elimination of new HIV infections in
children by 2015 and keeping their mothers alive: summary of a desk
review. J Int AIDS Soc. 2012;15(Suppl 2):17390.

35. Rachlis B, Naanyu V, Wachira J, Genberg B, Koech B, Kamene R, et al.
Identifying common barriers and facilitators to linkage and retention in
chronic disease care in western Kenya. BMC Public Health. 2016;16:741.

36. Rachlis B, Naanyu V, Wachira J, Genberg B, Koech B, Kamene R, et al.
Community perceptions of community health workers (CHWs) and their
roles in management for HIV, tuberculosis and hypertension in western
Kenya. PLoS One. 2016;11(2):e0149412.

37. Chuma J, Maina T. Catastrophic health care spending and impoverishment
in Kenya. BMC Health Serv Res. 2012;12:413.

38. Mamlin J, Kimaiyo S, Lewis S, Tadayo H, Jerop FK, Gichunge C, et al.
Integrating nutrition support for food-insecure patients and their
dependents into an HIV care and treatment program in western Kenya. Am
J Public Health. 2009;99(2):215–21.

39. Cheng S, Kamano J, Kirui NK, Manuthu E, Buckwalter V, Ouma K, et al.
Prevalence of food insecurity in patients with diabetes in western Kenya.
Diabet Med. 2013;30(6):e215–22.

40. Chuma J, Okungu V. Viewing the Kenyan health system through an equity
lens: implications for universal coverage. Int J Equity Health. 2011;10:22.

41. Mulupi S, Kirigia D, Chuma J. Community perceptions of health insurance
and their preferred design features: implications for the design of universal
health coverage reforms in Kenya. BMC Health Serv Res. 2013;13:474.

42. Okungu V, Chuma J, McIntyre D. The cost of free health care for all Kenyans:
assessing the financial sustainability of contributory and non-contributory
financing mechanisms. Int J Equity Health. 2017;16(1):39.

43. Evans T. Investing in health: news and views in healthy development
[internet]: the World Bank. 2016. [21 April 2017]. Available from: http://blogs.
worldbank.org/health/realizing-promise-universal-health-coverage.

44. Kenya's Devolution. The World Bank2017. http://www.worldbank.org/en/
country/kenya/brief/kenyas-devolution. Accessed 21 Apr 2017.

45. Kilonzo S, Kamaara E, Magak K. Improving access to maternal health care
through devolution in western Kenya. IDS Bull. 2017;48(2). http://bulletin.ids.
ac.uk/idsbo/article/view/2861/ONLINE%20ARTICLE.

46. The Constitution of Kenya. http://kenyalaw.org/kl/index.php?id=398 (2010).
Accessed 21 Apr 2017.

47. National Hospital Insurance Fund. www.nhif.or.ke. Accessed 21 Apr 2017.
48. Gupta N, Bukhman G. Leveraging the lessons learned from HIV/AIDS for

coordinated chronic care delivery in resource-poor settings. Healthc (Amst).
2015;3(4):215–20.

49. Palma AM, Rabkin M, Nuwagaba-Biribonwoha H, Bongomin P, Lukhele N,
Dlamini X, et al. Can the success of HIV scale-up advance the global chronic
NCD agenda? Glob Heart. 2016;11(4):403–8.

50. Rabkin M, El-Sadr WM. Why reinvent the wheel? Leveraging the lessons of
HIV scale-up to confront non-communicable diseases. Glob Public Health.
2011;6(3):247–56.

51. Wachira J, Ndege S, Koech J, Vreeman RC, Ayuo P, Braitstein P. HIV testing
uptake and prevalence among adolescents and adults in a large home-
based HIV testing program in western Kenya. J Acquir Immune Defic Syndr.
2014;65(2):e58–66.

52. Selke HM, Kimaiyo S, Sidle JE, Vedanthan R, Tierney WM, Shen C, et
al. Task-shifting of antiretroviral delivery from health care workers to
persons living with HIV/AIDS: clinical outcomes of a community-based
program in Kenya. J Acquir Immune Defic Syndr. 2010;55(4):483–90.

53. Braitstein P, Siika A, Hogan J, Kosgei R, Sang E, Sidle J, et al. A clinician-nurse
model to reduce early mortality and increase clinic retention among high-
risk HIV-infected patients initiating combination antiretroviral treatment. J
Int AIDS Soc. 2012;15(1):7.

54. Owiti P, Zachariah R, Bissell K, Kumar AM, Diero L, Carter EJ, et al. Integrating
tuberculosis and HIV services in rural Kenya: uptake and outcomes. Public
Health Action. 2015;5(1):36–44.

55. Tierney WM, Rotich JK, Hannan TJ, Siika AM, Biondich PG, Mamlin BW, et al.
The AMPATH medical record system: creating, implementing, and
sustaining an electronic medical record system to support HIV/AIDS care in
western Kenya. Stud Health Technol Inform. 2007;129(Pt 1):372–6.

56. Mamlin BW, Biondich PG. AMPATH medical record system (AMRS):
collaborating toward an EMR for developing countries. AMIA Annu Symp
Proc. 2005:490–4.

57. Braitstein P, Einterz RM, Sidle JE, Kimaiyo S, Tierney W. "Talkin' about a
revolution": how electronic health records can facilitate the scale-up of HIV
care and treatment and catalyze primary care in resource-constrained
settings. J Acquir Immune Defic Syndr. 2009;52(Suppl 1):S54–7.

58. Were MC, Kariuki J, Chepng'eno V, Wandabwa M, Ndege S, Braitstein P, et al.
Leapfrogging paper-based records using handheld technology: experience
from western Kenya. Stud Health Technol Inform. 2010;160(Pt 1):525–9.

59. Lim JL, Yih Y, Gichunge C, Tierney WM, Le TH, Zhang J, et al. The AMPATH
nutritional information system: designing a food distribution electronic
record system in rural Kenya. J Am Med Inform Assoc. 2009;16(6):882–8.

60. Bloomfield GS, Xavier D, Belis D, Alam D, Davis P, Dorairaj P, et al. Training
and capacity building in LMIC for research in heart and lung diseases: the
NHLBI-UnitedHealth Global Health centers of excellence program. Glob
Heart. 2016;11(1):17–25.

61. Moormann A, Skiles J, Koros E, Asirwa FC, Busakhala N, Loehrer P. Mentoring
future Kenyan oncology researchers. Infect Agent Cancer. 2013;8(1):40.

62. Khozaim K, Orang'o E, Christoffersen-Deb A, Itsura P, Oguda J, Muliro H, et
al. Successes and challenges of establishing a cervical cancer screening and
treatment program in western Kenya. Int J Gynaecol Obstet. 2014;124(1):12–
8.

63. Sterling L, van Lonkhuijzen L, Nyangena J, Orango E, Strother M, Busakhala
N, et al. Protocol development for ovarian cancer treatment in Kenya: a
brief report. Int J Gynecol Cancer. 2011;21(2):424–7.

64. Christoffersen-Deb A, Ruhl L, Elung'at J, Atieno M, Snelgrove J, Songok J.
Chamas for change: an integrated community-based strategy of peer
support in pregnancy and infancy in Kenya. Lancet Glob Health. 2015;
3(Supplement 1):22.

65. Chemwolo B, Caloia D, Wools-Kaloustian K, Sidle J, Spitzer RF, Were M, et al.
Experience implementing electronic health records in the antenatal clinic of
a teaching and referral hospital in Kenya. Stud Health Technol Inform. 2013;
192:1126.

66. Ouma MN, Chemwolo BT, Pastakia S, Christoffersen-Deb A, Washington S.
Pilot study of single-use obstetric emergency medical kits to reduce
maternal mortality. Int J Gynaecol Obstet. 2012;119(1):49–52.

67. Manji I, Manyara SM, Jakait B, Ogallo W, Hagedorn IC, Lukas S, et al. The
revolving fund pharmacy model: backing up the Ministry of Health supply
chain in western Kenya. Int J Pharm Pract. 2016;24(5):358–66.

68. Pastakia SD, Schellhase EM, Jakait B. Collaborative partnership for clinical
pharmacy services in Kenya. Am J Health Syst Pharm. 2009;66(15):1386–90.

69. Pastakia SD, Karwa R, Kahn CB, Nyabundi JS. The evolution of diabetes care
in the rural, resource-constrained setting of western Kenya. Ann
Pharmacother. 2011;45(6):721–6.

70. Park PH, Wambui CK, Atieno S, Egger JR, Misoi L, Nyabundi JS, et al.
Improving diabetes management and cardiovascular risk factors through
peer-led self-management support groups in western Kenya. Diabetes Care.
2015;38(8):e110–1.

71. Pastakia SD, Ali SM, Kamano JH, Akwanalo CO, Ndege SK, Buckwalter VL, et
al. Screening for diabetes and hypertension in a rural low income setting in
western Kenya utilizing home-based and community-based strategies. Glob
Health. 2013;9:21.

72. Manji I, Pastakia SD, Do AN, Ouma MN, Schellhase E, Karwa R, et al.
Performance outcomes of a pharmacist-managed anticoagulation clinic in
the rural, resource-constrained setting of Eldoret. Kenya J Thromb Haemost.
2011;9(11):2215–20.

73. Cornetta K, Kipsang S, Gramelspacher G, Choi E, Brown C, Hill A, et al.
Integration of palliative care into comprehensive Cancer treatment at Moi
teaching and referral Hospital in Western Kenya. Journal of Global
Oncology. 2015;1(1):23–9.

74. Kwobah E, Epstein S, Mwangi A, Litzelman D, Atwoli L. Prevalence of
psychiatric morbidity in a community sample in western Kenya. BMC
Psychiatry. 2017;17(1):30.

Mercer et al. Globalization and Health  (2018) 14:44 Page 10 of 11

http://blogs.worldbank.org/health/realizing-promise-universal-health-coverage
http://blogs.worldbank.org/health/realizing-promise-universal-health-coverage
http://www.worldbank.org/en/country/kenya/brief/kenyas-devolution
http://www.worldbank.org/en/country/kenya/brief/kenyas-devolution
http://bulletin.ids.ac.uk/idsbo/article/view/2861/ONLINE%20ARTICLE
http://bulletin.ids.ac.uk/idsbo/article/view/2861/ONLINE%20ARTICLE
http://kenyalaw.org/kl/index.php?id=398
http://www.nhif.or.ke


75. WHO. Monitoring the building blocks of health systems: a handbook of
indicators and their measurement strategies. 2010.

76. Pastakia SD, Manyara SM, Vedanthan R, Kamano JH, Menya D, Andama B, et
al. Impact of bridging income generation with group integrated care
(BIGPIC) on hypertension and diabetes in rural western Kenya. J Gen Intern
Med. 2016;32(5):540-48.

77. Root Inc. http://www.rootinc.com (2016). Accessed 21 Apr 2017.
78. What’s Missing in your Strategy Execution Recipe? Why Metaphors,

Visualization, and Discussion are Key Ingredients to Success. https://www.
rootinc.com/pdfs/whitepapers/MissingInRecipe_WhitePaper.pdf (2016).
Accessed 21 Apr 2017.

Mercer et al. Globalization and Health  (2018) 14:44 Page 11 of 11

http://www.rootinc.com
https://www.rootinc.com/pdfs/whitepapers/MissingInRecipe_WhitePaper.pdf
https://www.rootinc.com/pdfs/whitepapers/MissingInRecipe_WhitePaper.pdf

	Abstract
	Background
	Conclusion

	Background
	Laying the groundwork for a population health care delivery model in western Kenya: Global trends and local contextual factors
	AMPATH’s population health care delivery model
	Spreading the vision through the power of partnerships

	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Competing interests
	Publisher’s Note
	Author details
	References

