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Preface

The situation surrounding adoption of medical technology in the developing
world is a complex and an unsatisfactory one.
Global health has progressed over the last century from a focus on infectious
diseases to one on research and aggressive treatment of noncommunicable diseases
and improving health care quality. This has precipitated a shift in strategy from
implementation of discrete health care interventions, often employing a vertical
strategy and targeting a single issue, to transformation of health systems and integration of infectious disease control programs into a strong foundation of primary
health care (M Bhatia 2004).
Among the requirements for successful high-level primary health care are health
infrastructure on a macro level (health facilities and public amenities that impact
access to facilities), competent health personnel, and appropriate technology.
Developing countries face unique challenges that affect fulﬁllment of each of these.
Investment in and development of health care infrastructure often lie at the intersection of health and other sectors that fall under a nation’s broader development
agenda. Substantial research has been conducted regarding the causes and impact of
the “brain drain” and other factors that contribute to a consistent shortage of health
care personnel, especially in developing countries. Of the three, this book will focus
on the development and adoption of appropriate technology and its potential impact
on health care delivery.
Medical technology has seen rapid and far-reaching advances in recent decades.
However, the development and adoption of most technological innovations have
been limited to the industrialized world. Furthermore, “advanced” technology is
frequently deﬁned based on a paradigm that considers advancement synonymous
with increased digitization and optimization of electronic processes. This book
argues that in order for future research to be aligned with the needs of developing
and emerging markets, an alternative deﬁnition of technology must be embraced.
This “new technology” considers naturally derived materials and tools for treatment
and includes manipulation of these tools, even in the absence of traditional computerized or electronic technology, under the umbrella of technological advancement.
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Once this new deﬁnition is established as a reference point, it becomes clear that
developing countries have much to offer in terms of contribution to development of
new health technologies. Many low-resource communities are at the receiving end
of the one-way ﬂow of technologies originating from more industrialized societies,
with donation of equipment being the prevailing method of equipment transfer.
More often than not, this results in equipment failure or misuse, resulting in failure
to expand local capabilities (Kaunomen 2010).
This book will explore the primary reasons for the difﬁculties that accompany
successful transfer of technologies between disparate settings. The book theorizes
that the criteria for appropriateness are inherently different in developing societies
because of their unique economic and geographic positioning. This volume will
begin by delineating the criteria that characterize such settings. The book will then
describe the major categories of technology “misﬁts” and the reason for their failure
in developing settings. Additional research into the sources of technological innovation and the factors affecting technology diffusion is needed. Furthermore, the interaction between the private sector, health sector, and regulatory agencies will be a
key participant in the organic stimulation of in-country or regional medical technology industries that combine the technological capabilities of multiple sectors and
target them towards addressing the technical needs of speciﬁc low-resource settings. Formal adoption and standardization of these technologies will then present
an additional challenge.
The book will then leave the world of traditional technology and focus on a category that represents an enormous opportunity for developing countries to become
active participants in the development of new technologies. As biomedical engineering education and research assume a stronger presence around the world, there
is huge potential for the adaptation of biomaterials for clinical use and for their dissemination throughout the developing world and beyond. Biomaterials encompass
a range of substances, but one subclassiﬁcation with high potential is naturally
derived and/or synthetically manufactured materials with potential applications in
different body systems (Park 1979). Because many of these materials can be found
in nature or grown under speciﬁc conditions, the agricultural output of developing
nations is a natural ﬁrst instinct for a potential source of naturally occurring biomaterials. The book refers to a special class of naturally derived, scientiﬁcally optimized biomaterials as “syntheto-natural” materials with several potential
applications.
At this point, the book will undertake a biological analysis of corn- and soyderived protein mesh materials, particularly with respect to important characteristics such as biocompatibility with human tissues. Similar study of other
syntheto-natural materials may result in discovery of other useful biomaterials and
inspire developing nations to make agricultural diversiﬁcation an important priority
on their agricultural and larger development agendas (Lin 2011).
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The book considers the cases of Ghana and Nicaragua as examples of the broader
situation in West Africa and Central America. These two regions are positioned
uniquely with regard to both health care and technological capabilities, and both
stand to grow signiﬁcantly in the coming years. While the agricultural sectors of the
two nations produce on vastly different scales, both are major producers of corn and
other materials that should be investigated further. Together, the scientiﬁc and
nonscientiﬁc considerations discussed here can inform policy decisions that change
the face of developing world health care technology.
Cambridge, MA, USA

Olumurejiwa A. Fatunde
Sujata K. Bhatia
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Chapter 1

Introduction

Introduction
Health care in the developing world has improved signiﬁcantly over the past century
and has emerged into a booming sector with plentiful opportunity for growth. The
most apparent change has been the shift in focus from infectious disease to noncommunicable diseases (NCDs). Nations face major challenges due to the problems that
accompany building and sustaining advanced health systems that provide access to
the majority of citizens. Long gone are the days of vertical interventions such as the
massive eradication campaigns targeted at smallpox and polio and the less successful malaria campaign of the same nature (Turshen 1989). In the face of chronic
infectious diseases such as HIV and those that require intensive, closely regulated
treatment, such as tuberculosis, integrated primary health systems have become the
vehicle for addressing these issues as well as other increasingly prevalent ailments.
However, developing nations have fallen victim to “a high burden of disease despite
the availability of basic low-cost preventative and curative measures to avoid premature deaths and disabilities” (Bhatia and Mossialos 2004).

Primary Health Care
The physical manifestation of primary health care (PHC) is a constantly evolving
concept. Many developing nations, particularly those impacted by colonial rule,
have hospital-based health systems that have traditionally provided inadequate care
to the poor. Amidst the health system reform that resulted from the 1978 Alma Ata
declaration of the World Health Organization (WHO), a redeﬁnition of health care
was intended to precipitate “a shift away from larger hospitals and towards community-based delivery of health services” (Bhatia and Mossialos 2004). Table 1.1 lists
areas of redeﬁned focus, with many designed to minimize acute and life-threatening
situations.
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Table 1.1 Components of
primary health care (PHC)

1

Introduction

WHO-deﬁned components of PHC
1. Health education
2. Food supply
3. Proper nutrition
4. Safe water and basic sanitation
5. Maternal and child health care
6. Immunizationa
7. Prevention of endemic diseases
8. Treatment of common diseases and injuriesa
9. Provision of essential drugsa
a
Areas where technology can directly affect the
level of care provided
Source: Bhatia and Mossialos (2004)

The success of this transition is dependent on an intentional change in focus and
methodology at the policy level, a commitment to the evolution of the supporting
foundation, and parallel restructuring of methods of allocating the resources that are
necessary to realize a system of this nature. A byproduct of the new focus on PHC
is the need for diffusion of health care infrastructure. At the broadest level, this
includes construction of health care facilities coupled with improvement of public
works (roads, etc.) to allow even the most remote populations to access them.
However, even the existing facilities are not performing adequately.
Furthermore, the shift in demographic concentration of the world’s poorest societies is surely beginning to have an effect; “urbanization in developing countries is
a consequence of rural poverty and deprivation. However, unlike the developed
world, where urbanization coincided with industrialization and economic growth in
urban settings, poverty in many cities in developing countries remains widespread”
(Bhatia and Mossialos 2004).
Health systems are underperforming with regard to standard diagnostic and therapeutic tools, including X-ray machines, basic lab testing and tissue culture facilities, over-the-counter medicines (excluding herbal medications), and treatment of
limb injuries surgical tools. For example, patients who seek care at poorly equipped
clinics are sometimes asked to provide their own bandages or medications and
return to the hospital when they’ve gathered the supplies necessary for their
treatment.
The task for today is to improve the capabilities of existing facilities and to equip
them to address the health problems facing their populations. It’s important to note
that there are different classiﬁcations of health facilities in many societies; the vast
majority of facilities are not the equivalent of large tertiary health facilities that
provide specialized services such as surgery in addition to regular clinical services.
Secondary, and especially primary, health care facilities need signiﬁcant attention in
the developing world, particularly because they impact the lives of the greatest percentage of the population.
The lack of established infrastructure means that there is often reduced capacity for
inpatient care in local facilities; health care follows more of a consumer product service
model in such settings. “The inappropriate introduction of technology does occur in the

