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H
ealth technologies, especially those dealing with medical devices, are crucial for the services offered in 
prevention, diagnosis, and treatment of illness, disease, and disability. the global medical technology 
market was estimated to be worth over us$ 220 billion in 2006 with the united states of america, european 
union, and Japan representing over 80% of the global market with an annual growth rate of 10%, implying 

that the technological evolution in health care will continue in the foreseeable future (5). this expected growth will 
offer new business opportunities for medical device manufacturers and suppliers, and will pose threats to cost 
containment for health-care providers. it is important, therefore, for governments (particularly those of resource-
limited settings) to plan accordingly: to collect and review information, including from the private sector, and to 
anticipate the impact of technological innovation on the supply and use of medical devices. it is equally important for 
the medical device industry to have an insight on actual countries’ needs in terms of innovative solutions required to 
solve existing health problems.

this landscape analysis addresses innovation in health technologies. it reviews and analyses existing barriers for the 
use of innovative technologies in developing countries and presents ways to overcome them. the analysis performed 
is part of the global initiative on health technologies funded by the bill and melinda gates foundation. current World 
health organization (Who) initiatives for developing innovative technologies to address global health problems are 
presented. the landscape analysis examines global health technology trends, the evolution of health technology 
strategies in developing countries, and the roles of the business and scientific communities to come up with new 
technologies (or adapt existing ones) to impact public health indicators, especially in resource-limited settings. 

part 1 gives an introduction to the global initiative on health technologies as well as definitions.

part 2 presents the objectives and describes the methodology employed for the analysis. furthermore, it outlines the 
main activities and events of the project.

part 3 provides the health technology landscape as it appears in global statistics. data from the global burden of 
disease study, health care spending, demographics of health-care professionals in countries, global market figures, 
research spending, and medical technology patents filed in different regions are provided.

part 4 presents the factors influencing industry investment in health technologies in low- and middle-income 
countries. this section explores the gap in information knowledge, especially in terms of industry requirements 
and country needs. factors influencing the product development process are reviewed. ongoing partnerships and 
initiatives between international stakeholders are presented and analysed. some industry initiatives identified are 
given as examples and a number of innovative technologies for low- and middle-income countries are showcased. the 
health system and its components are outlined and their relation to investment in terms of obstacles and promoting 
factors are analysed. 

part 5 gives an overview of Who initiatives on health technologies with a public health focus keeping in mind the 
implications for health technology corporations. the final section presents the conclusions of the landscape analysis.

executive summary
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D
espite the exponential growth of scientific and technological development, the world today still faces poverty, 
a high burden of disease, insufficient basic infrastructure, as well as economic inequality. improvements 
in health care and health systems are still needed to address these issues. in a visit to the World health 
organization (Who) in 2009, bill gates identified innovation as a crucial means to improve the lives and 

health of people in resource-limited countries. during his meeting with Who director-general dr margaret chan, bill 
gates said, “one of the biggest challenges today is to make scientific innovation improve the lives of the poorest” (1). 

this landscape analysis addresses the issue of health technology innovation by examining the background and 
factors that impact the likelihood of any technology corporation developing or adapting technologies for global health 
purposes using their own funds. this landscape analysis is part of the mandate of the global initiative on health 
technologies, which is funded by the bill and melinda gates foundation. the goal of the initiative is to make available 
the benefits of core health technologies at an affordable price, particularly to communities in resource-limited 
settings, in order to effectively control important health problems.

the World health assembly resolutions on health technologies (Wha60.29; annex 1), and primary health care reform 
(Wha 62.12; annex 2), set the framework for an unprecedented focus on health technology and provide the impetus 
for the global initiative on health technologies to help achieve universal health coverage, people-centred care, and 
community participation to address global health priorities. 

part of the initiative’s focus is on the inequity of technological innovation that mainly takes place, and is destined 
for use, in high-income countries. meanwhile, low- and middle-income countries are ignored, leading to huge gaps 
between needed and available medical technology in these settings. 

medical devices cover an extremely wide range of products including, syringes, stethoscopes, hip implants, ecg 
recorders, X-ray equipment, anaesthesia equipment, spectacles and dental equipment. considered as a group they 
are often a low priority or even absent from the agenda in low- and middle-income countries. these countries lack 
policies, budgets, infrastructure (basic services, human resources, trained staff, logistics), and rules and regulations 
regarding medical devices. further, innovation destined for low- and middle-income countries often is inappropriately 
allocated or misused because the needs and priorities of these settings are not properly assessed. research into this 
and other barriers to the use of medical devices and innovation has been detailed elsewhere (2).

What is clear from the discussions between Who and industry leading up to this landscape analysis is that industry will 
innovate for global health providing that the business rationale makes sense, the needs are known, and intellectual 
property issues are addressed. 

innovative solutions are required if health technologies are to reach people in low- and middle-income countries. 
Knowledge sharing and collaboration, particularly through partnerships with all stakeholders, will facilitate and 
increase the likelihood of innovation occurring to reduce the global disease burden.

1. introduction
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1.1 The Global Initiative on Health Technologies

the global initiative combines the following two objectives.

objective 1 is to challenge the international community to establish a framework for the development of national health 
technology programmes that will contribute to lowering the burden of disease and ensure effective use of resources.

objective 1 involves:
n development of guidelines for the formulation of health technology policy and action plans that are appropriate 

for specific diseases, public health conditions, and existing infrastructure; 
n development of a methodology and relevant tools to help member states conduct assessments of existing and 

required health technologies;
n identification of national, regional, and global standards for member states to identify current gaps and future 

needs in order to prioritize the selection and acquisition of health technologies, in relation to national objectives 
and targets;

n development of tools to support member states to integrate the prioritized needs into national policies, action 
plans, and programmes (which consider burden of disease data); and

n development of supporting e-tools that will include all relevant information generated by the initiative to be 
made available by member states. 

objective 2 is to challenge the business and scientific communities to identify and adapt innovative technologies that 
can have a significant impact on improving public health in developing countries.

objective 2 involves:
n identification of and partnership with institutions and Who collaborating centres that have experience in 

identifying health trends as well as forecasting and evaluating health technologies; 
n appointment of the advisory group on innovative technologies (agit) to identify key global health concerns and 

emerging health trends based on burden of disease data;
n drawing on the outcomes from the priority medical devices (pmd) project, aimed at identifying gaps in current 

health technologies with respect to the current and future needs of populations;
n outreach to technology corporations, universities, associations, and others to identify new technologies and/or 

to adapt existing ones for use in health, in line with the identified key global health concerns;
n identification of innovative health technologies and communicating them to member states; 
n development of training modules on these innovative technologies; and
n dissemination of the messages of the global initiative on health technologies through various media. 

1.2 The definition of health technologies

several definitions exist for the term health technologies. the global initiative on health technologies and this 
landscape analysis use the definition approved by the Wha resolution 60.29 (annex 1): the application of organized 
knowledge and skills in the form of devices, medicines, vaccines, procedures, and systems developed to solve a health 
problem and improve quality of lives. 

While vaccines and medicines are outside the scope of the global initiative on health technologies and this landscape 
analysis – they are treated by other specific Who programmes – the technologies linked to the use or administration 
of medicines or vaccines are included.
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1.3 The definition of innovation

the global initiative on health technologies considers innovative health technologies under development and those 
that have been taken into routine use for less than five years.

in the context of this initiative  an ‘innovative’ technology is one that:
n has not previously existed;
n has not previously been available in a given country;
n is safer and/or simpler to use than earlier solutions; 
n and/or is more cost-effective than previous solutions.

appropriateness is an integral part of innovative technologies. an ‘appropriate’ innovative technology is one that 
leads to improved access to essential health products and services; and/or leads to improved human health by 
providing affordable and accessible products for the population in need. 
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2. objective and methodology for the 
 landscape analysis

2.1 Objective

the objective of the landscape analysis is to identify factors that influence the likelihood of any technology corporations 
developing or adapting technologies for global health purposes using their own funds.

2.2 Activities and methodology

the analysis is based on reference data such as market figures and health statistics and on information provided 
by  industry umbrella organizations, interviewed to better understand their view on the objective mentioned above. 
the analysis draws on the recommendations and conclusions of the technical advisory group on health technologies 
(taght) meetings described below.

the overall procedure of the analysis included the following points: 

n a literature review was carried out to assess the current situation of health technology and innovation and 
46 articles were found to be of interest. systematic searches were carried out on pubmed, the British Medical 
Journal, and the Lancet for the period 2003 to 2009. subsequent searches also included related articles 
published in previous years.

n data in the following areas were reviewed: health technology, research and development spending, market 
growth and patent applications on innovative technologies. global burden of disease statistics and other 
related data from Who were also considered.

n telephone interviews were with the following industry umbrella organizations: advanced medical technology 
association (advamed), european diagnostic manufacturers association (edma), european medical technology 
industry association (eucomed), federation of indian chambers of commerce and industry (ficci), and the 
medical technology association of australia (mtaa). 

n data from Who collaborating centres and other institutions and meetings was included as follows:
• to fulfil objective 1 of the initiative, the first meeting of taght was held in april 2009 in geneva. in total 

51 participants attended, including 11 country representatives, 25 experts in health technologies, 6 Who 
regional advisers from four Who regions, and 9 staff from Who headquarters. the objective of this meeting 
was for Who to get a better understanding of the support that member states need in their efforts to set up 
effective national health technology policies, programmes, and systems. (such needs should be considered 
when revising and updating existing tools, such as donations and procurement guidelines, and in the 
development of health technology needs assessments.)
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• five Who collaborating centres and three collaborating institutions assisted Who in identifying and 
describing key health problems, information on existing technologies, and in some cases suggested 
technical solutions. Who collaborating centres and institutions were identified for the project on the basis of 
known activity in the field of innovative technologies, achieving the millennium development goals (mdgs), 
and epidemiology. 

• the first meeting of the agit took place in singapore on 20–21 June 2009. the meeting was attended by  
48 people and included technical experts, representatives from collaborating institutions, industry umbrella 
organizations and Who staff. the objective of the meeting was to identify and prioritize key health concerns 
in view of the upcoming public call for innovative technologies and to establish the specific criteria for 
screening and selecting innovative technologies. in addition, eight collaborating institutions situated in 
africa, the americas, asia, and europe presented their findings on key health problems and innovations.

• during the meeting in singapore in June 2009, two sessions with industry umbrella organizations were 
conducted. in the first, factors that encourage industry to invest in health technologies for developing 
countries were identified and discussed. in the second, participants brainstormed and discussed industry 
requirements to provide better technology solutions for low- and middle- income settings.
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In order to understand the factors affecting industry investment and innovation in health technologies, it is worthwhile 
to first look at the current global situation. this section presents gbd statistics and global market data, including 
health expenditures and sales of medical devices. in addition, spending on research and development, patent 
statistics, and emerging technologies are explored as indicators of innovation in health technology. 

3.1 Global Burden of Disease

burden of disease data form an important background for priority setting and the indentification and assessment 
of needs for health technologies in developing countries. in some instances they may be used for estimating market 
volume of a product. 

a comprehensive national assessment of mortality and loss of health due to diseases, injuries, and risk factors 
is available for most countries of the world. disability-adjusted life year (dalY), a time-based measure that 
combines years of life lost due to premature mortality (Yll) and years lived with a disability (Yld), is used to assess 
the burden. the burden from different diseases and health states and for different countries and provinces are 
published by Who (3 and 4). 

the average global burden of disease in 2004 was 237 dalYs per 1000 population, of which about 60% was due to Yll 
and 40% to Yld. the value of dalYs varied dramatically across regions: Yll rates were seven times higher in africa 
than in high-income countries and the Yld rates were 80% higher in africa then in high-income countries. south-
east asia and africa bore 54% of the global burden of disease, though these regions account for only about 40% of 
the world’s population. noncommunicable diseases accounted for almost half of the global disease burden. however, 
communicable, maternal, perinatal, and nutritional conditions were still the major cause of disease in africa (3).

Who’s department of essential health technologies has done substantial work in the field of linking disease burden 
data and technologies (medical devices); it is described in section 5.

3.1.1 Information on 10 important Health-Related Indicators (HRI)
ten health-related indicators were chosen to show the difference between low- and middle-income countries1 and 
high-income countries, including maternal mortality, health expenditure, health workforce, and health infrastructure.

considering the data from table 1, people in high-income countries live 23 years longer than people in low-
income countries. even though the mortality rate of children aged less than five years has declined by 27% since  
1990 globally, 9 million children under 5 still died in 2007 worldwide, most from preventable causes in low- and 
middle-income countries. moreover, the mortality rate for children is much higher in low- and middle-income countries 

1 this document uses the Wold bank classification (accessed at: http://siteresources.worldbank.org/datastatistics/resources/class.Xls). countries are divided among 
income groups according to 2008 gross national income (gni) per capita, calculated using the World bank atlas method. the groups are: low income, us$ 975 or less; 
lower-middle income, us$ 976–3855; upper-middle income, us$ 3856–11 905; and high income, us$ 11 906 or more.

3. background
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than in high-income countries. furthermore, the maternal mortality ratio was more than 70 times higher in low-
income countries than in high-income countries in 2005.

Table 1: Review of 10 health-related indicators, by year and World Bank income group

Year Low income
Lower-middle 

income
Upper-middle 

income High income Global

life expectancy at birth
1990 53 63 68 76 64

2007 57 68 70 80 68

maternal mortality ratio (per 100 000 live births) 2005 650 180 91 9 400

mortality rate of children aged <5 years (per 1000 
live births)

1990 162 81 44 12 91

2007 126 50 22 7 67

prevalence of hiv among adults aged ≥15 years 
(per 100 000 population) 2007 1842 263 1482 241 644

total expenditure on health as % of gdpa
2000 4.2 4.5 6.1 10 8.2

2006 4.3 4.5 6.3 11.2 8.7

per capita total expenditure on health 
(ppp int.$)b

2000 39 106 480 2691 555

2006 57 181 707 3848 790

per capita government expenditure on health 
(ppp int.$)b

2000 13 42 254 1608 314

2006 21 78 389 2335 455

hospital beds (per 100 000 population) 2000–2008 12 16 42 59 25

physicians
number

2000–2007
499 544 3 442 424 1 763 142 2 699 197 8 404 351

density (per 10 000 
population) 4 10 22 27 13

nursing and midwifery 
personnel

number
2000–2007

1 166 992 4 910 074 3 299 914 8 274 390 17 651 585

density (per 10 000 
population) 10 15 42 86 28

a gross domestic product.
b purchasing power parity, international dollars.
source: (4).

for the period between 2000 and 2008, hospital bed density in high-income countries was almost fourfold that of 
low-income countries (table 1). the density of physicians in high income countries was approximately sixfold that 
of low-income countries. the disparity is even greater for nursing and midwifery personnel  - an eightfold difference 
between 2000 and 2007. 

total expenditure on health as % of gdp did not change much between 2000 and 2006 in countries in all income 
groups. however, during this period there was an increase in per capita total expenditure on health. compared to 
high-income countries, low- and middle-income countries spent much less on health as a percentage of gdp. figure 1 
illustrates the relationship between health expenditures and life expectancy. data suggests that even though health 
expenditure is an important factor it can not solely account for improvements in health outcomes and successful 
health care provision.
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Figure 1: The relationship between health expenditures and healthy life expectancy (HALE)

 

i$, international dollars.
source: (6).
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there is a large range of expenditures between high-income countries and low- and middle-income countries. the 
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north america, europe and Japan, as shown in figure 2.
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Figure 2: Sales of medical technology, by country or region (% of global market)
 

a eu member states as of 2007 and norway. 
source: (6).

3.3 Research and development
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research estimated that us$ 160.3 billion was spent globally on health research and development in 2005. of the 
97% spent by high-income countries most was used to generate products, processes, and services for their own 
health care markets. the remaining 3% was spent by low- and middle-income countries (7). similarly, research and 
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Table 2: Research and development expenditures of leading medical device manufacturers, as a 
percentage of company revenue for 2008a

Company Currency
Revenue
(billions)

R&D investment
(billions) Percentage (%)

boston scientific us$ 8.4 1 11.9

medtronic us$ 13.5 1.3 9.4

abbott us$ 29.5 2.7 9.2

siemens healthcare € 11.2 1 9.0

philips healthcare € 7.6 0.6 8.4

Johnson &Johnson (medical devices and diagnostics) us$ 23.1 1.9 8.0

baxter € 12.3 0.9 7.1

ge healthcare us$ 17.3 1 5.8

becton, dickinson and company us$ 7.1 0.4 5.6

stryker us$ 6.7 0.4 5.5

zimmer us$ 4.1 0.2 4.7

covidien us$ 9.9 0.3 3.4

cardinal health us$ 4.6 0.2 3.3

a not all data refers exclusively to medical devices. most companies, if active in other segments, do not report revenues and r&d investment for medical devices explicitly.
source: publicly available company annual reports, 2008 (8-21).

 
3.3.2 Patents
another indicator of innovation activities is the number of new patents being registered. electrical machinery, 
apparatuses, energy, medical technology, and telecommunications were the most active technical sectors from 2001 
to 2005. compared to pharmaceuticals and biotechnology, medical technology had a much higher number of patent 
applications, as illustrated in table 3 and figure 3.
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Table 3: Top eight technology fields by total of patent applications worldwide (2001 -2005)

Technology field 

Patent applications by year of filing

2001 2002 2003 2004 2005 Total

electrical machinery, apparatuses, energy 101 276 98 673 101 959 114 426 121 350 537 684

medical technology 108 106 107 072 105 554 99 868 99 195 519 795

telecommunications 96 631 91 313 94 867 105 652 116 770 505 233

audio-visual technology 90 401 84 928 91 405 106 765 108 900 482 399

optics 85 113 84 236 86 565 94 868 103 400 454 182

pharmaceuticals 69 355 69 160 66 050 68 650 74 254 347 469

biotechnology 45 573 47 576 44 632 41 993 40 861 220 635

microstructural technology and nanotechnology 3425 2770 2994 2967 3357 15 513

source: (22).

Figure 3: Global trends of patent applications by field of technology (2001 -2005)

source: (22).

in terms of the country of origin1 the largest number of patent applications in the field of medical technology between 
2001 and 2005 came from the united states of america (35%) and Japan (20%) (figure 4). 

1 country of origin refers to the country of residence of the first-named applicant or assignee of a patent application.
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3.3.3 Emerging technologies
emerging technologies are yet another factor indicative of innovative activities. the international information network 
on new and emerging health technologies (euroscan) is a collaborative network of health technology assessment 
member agencies for the exchange of information on important emerging new drugs, devices, procedures, programmes, 
and settings in health care; it also provides horizon scanning for new and emerging technologies. 

since 2002 an average of 200 new technologies per year have been added to the euroscan database for new and 
emerging health technologies (23). a review of euroscan’s public access database, however, showed an apparent lack 
of information on technologies suitable for low-income countries. it is clear from this review that the focus of industry 
is not on high-burden diseases such as malaria or tuberculosis but rather on those prevalent in the developed world 
(table 4).

Table 4: Number of technology reports per health topic addressed from EuroScan database  

Health topic addressed Number of emerging technology reports Nature of solution provided

cancer 172 pharmaceutical therapies

ultrasound imaging 31 high-resolution scanners

diabetes 21 insulin and drug therapies

hypertension 10 pharmaceutical treatments 

obesity 9 surgical interventions for obesity control

maternal health 3 2 reports on high technology nuchal translucency scans
1 report on serum testing for down syndrome

tuberculosis 2 patch test and pharmaceutical treatment

malaria 0 —

source: www.euroscan.org.uk; accessed 3 July 2009.
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Figure 4: Top 10 countries with the highest number of patent applications in the field of medical 
technology (2001 -2005)

source: (22).
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this section will review some of the barriers that will have to be overcome to entice corporations to invest resources 
to solve global health problems in low- and middle-income countries.

4.1 Information needs

identification of appropriate technology that addresses a health problem in developed health care markets relies 
on established systems for data gathering and the reporting of disease or illness. data gathering systems allow 
industry to tailor their products to particular settings. information on health care infrastructure, medical equipment 
needs, and technical specifications of required equipment are important information for industry in all settings; they 
are essential for generating interest in investing in the technology needed for low-and-middle income countries. 
examples of necessary information include: the conditions and the infrastructure available; the devices needed; the 
clinical solutions required; and the overall organization of the health system. the systems for collection of data such 
as these are absent or ineffective in many low- and middle-income countries.

4.1.1 Information on the needs assessment in low- and middle-income countries
Knowing what is available and what is needed to achieve health outcomes, by means of clinical procedure, medical 
equipment, human resource, and infrastructure is the starting point for defining the needs assessment. this needs 
assessment requires a standard medical devices listing followed by a gap analysis and a prioritization process. this 
will vary from country to country, depending on the epidemiology of the target population. the assessment should 
begin by acquiring health infrastructure information, which is often not available from many low- and middle-income 
countries. also needed is information about services such as telephone lines, electricity, water supply, and other basic 
services. 

completing a needs assessment is a complex task. the ultimate reliability of any assessment depends on the 
availability of lists of medical interventions per health unit, the devices which will be needed and their quantification 
per health unit, per population, or even per procedure. the global initiative on health technologies stresses their 
importance in its first objective (see section 1.1). a needs assessment tool will be prepared with the support of the 
members of the taght.

unlike pharmaceuticals, medical devices are not necessarily disease specific and rather than functioning as stand-
alone items they often require complementary technology to work. the lists that provide data for needs assessments, 
therefore, need to comprehensively consider the different levels of care and clinical procedures involved, which ideally 
a medical equipment planning office in a government’s ministry of health would provide. unfortunately, information 
needed to constitute such a list is not easy to compile.

health technology initiatives, such as the priority medical devices project (discussed in chapter 5.3), confirm that 
even when there are numerous clinical practice guidelines focusing on medical and surgical management of diseases 
or disabilities, there is still an evident lack of information on the medical devices and related technologies needed to 

4. factors influencing industry 
 investment in health technologies 



Who call for innovative technologies that address global health concerns

20

implement these guidelines. it can be concluded that more work is required to ensure that clinical guidelines, clinical 
pathways or clinical protocols include the medical devices needed for specific prioritized health interventions.

the Wha resolution on health technologies (Wha60.29) urges member states to collect information that relates medical 
devices for priority public health conditions at different levels of care and in various settings and environments, with 
the required infrastructure, procedures, and reference tools. once this information becomes available, it will become 
easier to find the technological gaps in each country, which can be filled to start reducing disease burden. 

4.1.2 Industry information requirements
before industry is willing to engage in research and development to find innovative solutions, the problems of 
particular settings must be delineated: either through specific technology requirements or disease burden data. 
such information will provide an in-depth understanding of the health problems in local contexts. the medical device 
industry representatives at the singapore meeting cited the following needs: 

1. identify priorities with technical specifications. this implies the identification of the ‘top 10’ medical technology 
needs in a particular region, or common to various low- and middle-income countries. With such priorities 
identified, time and financial resources could be invested by industry and academic organizations in proposing 
innovative or non-traditional approaches to problems.

2. catalogue of medical devices. this catalogue may serve as a reference or recommendation list for different 
levels of care or clinical procedures.

3. best practices. there is a need to identify, disseminate, and promote examples of best practices as they relate 
to the assessment, procurement, use, regulation, or application of innovative medical technologies in low- and 
middle-income countries. Who is currently compiling such documents.

4.1.3 Medical device references in clinical practice guidelines 
there are numerous clinical practice guidelines focusing on medical and surgical management of diseases or 
disabilities. however, there is an evident lack of information on the medical devices and related technologies needed 
to implement these guidelines. more work is required to ensure that clinical guidelines include the medical devices 
needed for specific prioritized health interventions.

industry recognizes that the availability of lists of equipment by procedures could enhance interest in developing low-
cost, effective solutions for low- and middle-income country settings. as medical device listings are being produced, 
it is important to create lists per health problem, per health care unit, and/or per population in order to improve 
planning strategies.

4.2 Market considerations

as discussed in section 3, most health technology innovations are developed in and for high-income countries and 
there are not enough incentives to develop innovative technologies or adapt current technologies to meet the needs of 
low- and middle-income countries. new strategies will have to be developed to encourage the industry to provide low- 
and middle-income countries with safe and effective health technology solutions to global health problems, which 
consider the rationale of business and intellectual property rights. 
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4.2.1 Business rationale 
industry concerns for entering new markets involve the historical analysis of market forces that focus on maximizing 
profit. any level of market uncertainty such as lack of infrastructure or limited public health budgets will impede 
traditional models for private sector entry into low- and middle-income country settings. 

for each new product, therefore, a business model will be required for each market based on factors such as a needs 
assessment, the market potential, return on investment, economy of scale, and risk assessment. such models will 
facilitate solutions appropriate to the needs in the low- and middle-income countries.

the medical device industry spends significant resources – usually in the form of research and development or the 
acquisition of new companies – when identifying technological innovations that will enhance market share or capture 
new market positions. private funding sources such as venture capital may be used for new product development. 
traditionally industry looks to recoup the investment costs through a foreseeable and sufficiently high return on 
investment, otherwise a development is not considered financially viable. although a major driver for industry 
regardless of market is revenue, industry seems open to innovating and collaborating through non-traditional models 
for the purpose of access to new markets, especially in low- and middle-income countries, or for corporate social 
responsibility initiatives. 

logistic consideration is another important factor in the decision to enter a market. delivery channels for consumables, 
spare parts, maintenance, and even delivery and installation of medical equipment once it is procured is an issue 
for companies. lack of infrastructure such as roads, electricity or water, temperature control, remote health facility 
locations, or stable means of communication exacerbate logistical challenges.

industry would be interested to learn about strategies such as partnerships and purchasing commitments that can 
help diminish risk of market entry. equally of interest would be the identification of existing health technologies 
that can be adapted without major investment for use in low- and middle-income countries or specific settings with 
limited infrastructure. 

it is a recurring observation that improvements in medical technology are often incremental enhancements and not 
always essential to the technology’s core function. it has been noted that some technical features make medical 
technologies more expensive and difficult to operate and maintain; this is particularly true in a low- and middle-
income country context. however, as suggested during the recent agit meeting in singapore, non-essential features 
could be identified and an evaluation undertaken as to whether these features could be removed to obtain a more 
simplified adaptation of the standard technology for use in low- and middle-income settings. 

industry representatives suggested that consideration also be given to the utilization or adaptation of existing, not 
necessarily medical, technologies rather than developing new technologies. one example is the growing area of ehealth, 
where mobile telephone technology is used in remote areas for consultations between health-care professionals, 
training, or for sending health care information. this field of telemedicine is of high priority to Who. another example 
is the adaptation of medical devices to run on batteries or to be equipped with easy-to-use interfaces that allow even 
untrained persons to operate the device at the point of care, including in remote locations.

possibilities for industry to obtain a local presence and market position in low- and middle-income countries exist 
through selling licenses to manufacturers or through purchasing locally-developed technology. this not only would 
strengthen local industry and create jobs; in-country activity would also facilitate the development of infrastructure 
for sales, maintenance, and related services. 
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4.2.2 Intellectual property 
the protection of intellectual property (ip) rights is one of many factors that influence the decision by international 
companies to enter into foreign markets. When an originator company in the medical technology and health care 
sector considers to establish research and development (r&d) or production facilities in a foreign country, where 
local competitors have the capacity to copy the firm’s products, the level of protection and enforcement of intellectual 
property rights will be one factor that the company will consider. this will however be only one factor among many 
others that include market size, infrastructure, qualification of labour force, income levels, subsidies and other 
location advantages. 
 
While recognizing the role played by intellectual property rights in influencing a firm’s investment decisions, it must 
also be remembered that countries need to strike a judicial balance between the protection of private ip rights on the 
one hand and promoting public health and innovation on the other.

With regard to public health and intellectual property, the World health assembly (Wha) adopted resolutions Wha61.21 
(annex 3) and 62.16 (annex 4) on the global strategy and plan of action for public health innovation and intellectual 
property (gspoa). the global strategy is a landmark agreement that aims to improve treatment for poverty related 
and neglected diseases disproportionately affecting developing countries through promoting new thinking and action 
to stimulate innovation, production and delivery of medical products (pharmaceutical drugs, vaccines and diagnostic 
devices) to the poor populations. element 4 of the gspoa specifically calls upon Who member states to promote the 
transfer of technology and the production of health products in developing countries. following from this agreement, 
the Who department of public health innovation and intellectual property (phi) in partnership with other agencies 
and funding from the european union (eu) initiated in 2008 a project which seeks to promote the manufacture of 
medical products, including diagnostic devices in developing countries to address the needs of those countries. the 
project will be entering its second phase in 2011.

4.3 Health care settings

Who has described the health systems as consisting of six essential building blocks: service delivery; health 
workforce; information; medical products, vaccines and technologies; financing; and leadership and governance. 
health technologies represent only one of the building blocks that define and contribute to a well-functioning health 
care system, but nevertheless form an essential component of it. When any building block is missing or inadequate, 
the health system is unable to provide effective health care and meet the needs of the population. 

to be successful, a comprehensive approach to health systems strengthening is needed which targets the social 
determinants of health and applies primary health care reform (5). the following chapters will analyse the relation of 
health technologies to each of the building blocks as well as the contributing factors to the development of innovative 
health technologies within each component.

4.3.1 Service delivery
Who defines effective service delivery as  “services…which deliver effective, safe, quality personal and non-personal 
health interventions to those that need them, when and where needed, with a minimum waste of resources” (24). 
this requires that medical technology and human resources are available to perform a health intervention in an 
appropriate health care setting with adequate infrastructure. logistics for product delivery, inventories, maintenance, 
management and correct use of medical devices are very important to fulfil this component. these need not be 
labour intensive nor complicated: industry can innovate by designing easy-to-use health technologies adapted to 
infrastructures found in low- and middle-income settings to provide treatment or diagnosis at the point of care.
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4.3.2 Health workforce
the use of medical devices requires a properly trained and skilled workforce. this is a limited resource in many low- 
and middle-income countries, particularly sub-saharan africa, a region with 11% of the world’s population, 24% of 
the global burden of disease, but only 3% of the world’s health workers (25).

for the safe and proper use of medical devices, medicines and healthcare products regulatory agency (mhra) 
recommends that practical on-the-job training from an experienced mentor should be a prerequisite for all staff 
involved in the direct care of patients where medical devices are used to support patient care (26). this is of particular 
importance when the devices are complex in nature or need technical skills to be operated. 

health professionals with proper medical device training are required at various levels. at the same time, member 
states need biomedical engineers to help plan and manage the medical technology, as well as biomedical technicians 
to maintain the medical equipment, supervise the external maintenance, or manage the logistics of equipment delivery 
and availability. most of these health professionals are not available in resource-scarce settings. 

this in turn complicates the appropriate, effective, and safe use of medical technologies. some basic technologies 
should be designed for use by laypersons so they can deliver health care in locations where skilled personnel are 
missing.

4.3.3 Medical Devices 
equitable access to health technology and medical devices are a key component to a functioning health care system. 
policies must be in place to support the access and purchasing of the most appropriate technologies. in order to be 
effective, technologies must be suitable for the context in which they will be used. available human resources, the 
quality of basic infrastructure, access to consumables, and the capacity to maintain equipment should be considered 
before purchase.

health issues in low- and middle-income countries in general are different from those in high-income countries, and 
technology should address their specific requirements and needs. it is important that medical technology is tailored 
to the relevant health care setting as well as the epidemiological situation. health care delivery in low- and middle-
income settings provide unique challenges such as absence of basic infrastructure and lack of financial, technical, 
and human resources necessary to establish and maintain a health care system.

national health technology policies could be part of the agenda of national governments and could address the 
promotion of equitable access to safe and effective technology and its rational use. the provision of technical support 
to health authorities, professional networks, consumer organizations, and other stakeholders is integral to support 
such policies. furthermore, there should be a regulatory authority to monitor good manufacturing practices, quality, 
and safety of medical products. 

to ensure safe and effective medical devices, implementation of international norms and standards to promote 
quality, evidence-based policy options, and advocacy should be in place. health authorities should encourage 
reliable procurement to combat counterfeit and substandard medical devices and to promote good governance 
and transparency in procurement and pricing. for example, many developing countries purchase expensive high-
technology machines instead of basic necessary equipment, which indicates a problem with prioritizing needs. 

setting priorities is just one challenge within evolving health care systems. related challenges include a lack of 
trained staff for operation or maintenance of medical equipment, or a lack of equipment or consumables necessary 
for its use.
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all medical devices and equipment should be properly maintained. manufacturers should provide instructions for 
maintenance to enable users to implement this effectively. maintenance can be complicated to perform: subsystems 
may require different maintenance scheduling or different cleaning techniques. following a proper maintenance 
schedule is not only important for the functioning and usage of the device, but also for ensuring safety for patients 
and users. manufacturer service or training for the personnel involved in servicing or maintaining the medical device 
is recommended. the costs and logistics of maintenance need to be considered by countries as well as manufacturers. 

at the meeting in singapore, industry representatives emphasized the challenge of overcoming the extensive 
infrastructure shortcomings that exist in many low- and middle-income countries; these must be addressed when 
considering opportunities for innovation. 
pertinent questions to be asked by the healthcare provider regarding the appropriateness of a technology for their 
setting include the following:

a. can spare parts be obtained easily?
b. Would the manufacturer or related service provider offer training in the use and operation of the device/

technology?
c. does the manufacturer or related service provider offer maintenance or offer training in the maintenance?
d. is the necessary ancillary equipment for operating the medical equipment readily available?
e. is there basic infrastructure such as water or electrical power?
f. are environmental conditions like ambient temperature or humidity suitable for the use of the medical device/

technology?
g. are sufficient supportive health care services available (e.g. rehabilitation for follow-up services)?

if any of the above cannot be ensured the acquisition or effective use of the health technology may prove challenging. 
alternatively a manufacturer could ask these same questions to indicate the readiness of their device to be used in a 
resource poor context. further questions to consider include budgetary and personnel constraints:

a. is there an adequate budget to purchase medical devices and technology?
b. is the medical technology too costly for the remit or allocated budget?
c. is there an adequate budget for maintenance of the equipment?
d. are there sufficient numbers of skilled/trained personnel to operate the device/technology?
e. are there sufficient numbers of skilled/trained personnel to maintain the medical device/technology?

in further discussions with the industry, it was agreed that it would be desirable to innovate by providing health 
technology solutions that are robust and simple to use and maintain, so they can be operated without prior training 
and in remote areas where no maintenance support is available. partnerships will help expand coverage of these 
technologies, and will be discussed in chapter 4.4.

in summary, the challenges of the delivery of medical technologies to low- and middle-income countries cannot be 
met without addressing the organizational structure and infrastructure as a whole: policy, law and regulation; finance, 
reimbursement and compensation systems; public utility services; facility support systems and human resources. 
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4.3.4 Financing 
financing is integral to providing medical technologies in any setting and determines, to a large extent, technology 
innovation. financing mechanisms may need to be highly complex. many financial institutions provide separate 
agreements for financing medical technologies, as frequently a significant portion of the future revenue stream 
intended to support payment terms comes from both public and private sources, specifically government or private 
health insurance. often, it is only the largest manufacturers of medical technology that possess the internal financial 
capital to be able to provide financing terms to purchasers or end users. 

private sector representatives have expressed the importance of considering broader financial aspects of a health care 
system, which are necessary to support medical equipment – whether new, existing, or innovative. reimbursements 
provide an example.

the importance of a reimbursement system does not only relate to the initial purchase of medical equipment, but 
also (and more importantly) the ongoing maintenance and use of that equipment. therefore, a major prerequisite for 
a private sector provider of health-related goods and services to enter a market is certainty that a financial system 
exists to support investment and to ensure a future market that includes systems such as reimbursement. 

there is also the expectation of a consistent revenue stream including profit. however, private sector participants 
at the meeting in singapore stated that “bottom line” (profit), while a very important consideration, would not be 
the sole or primary reason for lack of presence in a low- and middle-income country market. the opinion has been 
expressed that major private sector actors in the medical technology industry are seriously looking at the markets in 
low- and middle-income countries with a long-term perspective, focussing on volumes rather than on a high-profit-
margin. 

Within developed markets, the reimbursement system is the primary means to ensure ongoing maintenance of medical 
technologies within a health care system. it has been asked whether consideration has been given to other innovative 
means for creating a required revenue stream to maintain medical equipment within the context of a low- and 
middle-income country, or whether agencies such as Who or the World bank could facilitate an alternative financing 
model for this purpose. accordingly, it is essential that financing, including a wide array of terms, models, and players 
is available to medical technology manufacturers considering entering a low- and middle-income country setting. 

further, the traditional expectation remains that, in time, the low- and middle-income countries will evolve to be 
mature markets, as in the cases of brazil, china, india, and russia. these countries receive significant foreign 
investment, as they are able to provide a stable financial, legal, and regulatory framework. emerging markets should 
be studied extensively to identify innovations in the traditional business model that may be appropriate for low- and 
middle-income countries.
 
many large multinational medical technology companies undertake education, training and related capacity-building 
with the ministries of health of some low- and middle-income country governments. a major component of this 
capacity building is highlighting the need and options for the financial models necessary to support the health 
care system and medical technologies in particular. important information to consider for governments, agencies 
or ministries in low- and middle-income countries includes legal aspects of contracts, requests for proposals, and 
related legal and operational transactions, as well as financing, reimbursement, and billing terms.

a codified, transparent and sustainable financial system in support of health care, including financing of health care 
technologies as a subset, is essential for any health care system. 
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4.3.5 Leadership governance

Health sector policies
a national health care policy should set out a formal commitment to health technology within the framework of an 
effective health care system. subsequent to the national policy and implementing legislation or act, regulations 
should be developed that define the details and guidelines for running a health care system. usually the competent 
government authority with expertise in the area of health and health care is responsible for this.

the aim of health care policies with respect to technology is to encourage and provide a framework for effective and 
efficient management of innovative and existing technologies and to promote standards and norms. such policies are 
lacking in many low- and middle-income countries. moreover, most regulatory policies are ineffective unless they form 
an integral part of the regulatory health systems and are enforced by law to promote safe and effective technologies 
to be used in the health care setting.

Oversight and regulation
legislation is expected to establish the rights and duties of all involved parties to reduce uncertainty in transactions 
between parties. regulations for health technologies are meant to ensure access to safe and effective products 
and services. many low- and middle-income countries do not have complete regulations that define the rules for 
operating within, or working with, the local health care system. Weak or lacking regulation or oversight can mean 
that manufacturers are not protected against arbitrary administrative decisions including restrictions on sales, 
divergent interpretations regarding taxation and customs duties, as well as unexpected requirements in tendering 
and customs procedures. given global medical device companies are risk averse and tend to avoid uncertain 
regulatory environments, insufficient legislation is also a barrier to investment in these settings. a further issue is 
that requirements vary between countries resulting in an increase in costs for regulatory compliance procedures for 
manufacturers. harmonization of medical device regulations requires efforts by all stakeholders.

Harmonization and alignment
the global harmonization task force (ghtf) has facilitated regulatory convergence for medical devices through several 
steps. one is the adoption of a common definition for “medical device”; another is a risk-based classification system 
for determining which level of regulatory oversight is necessary for products. furthermore the use of international 
standards has simplified the conformity assessment procedures by providing common technical reference documents 
recognized at the international level. 

despite the progress achieved, regulatory systems for medical devices still differ from country to country. some 
international standards, apart from the safety and efficacy requirements (which from an ethical point of view should 
be the same everywhere) also comprise requirements that go beyond the needs in low- and middle-income countries, 
such as comfort options or labour-saving options. international standards, extensively used by regulatory systems, 
are drafted almost exclusively by persons from high-income countries despite efforts from standardization bodies.

harmonization of regulatory practices and technologies, therefore, is not complete. still needed are appropriate levels 
of regulatory requirements regarding safety, quality, and effectiveness based on standards which are in line with 
the needs in developing countries. beyond the obvious benefits, harmonization might entice industry to invest more 
heavily in innovative health technologies.
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4.4 Partnerships

to increase the likelihood of innovative technologies reaching people in need will require enhanced collaboration 
between all stakeholders to overcome the barriers discussed previously. partnerships are a particularly effective 
form of collaboration. partnerships can address problems that are beyond the means of any one organization or 
business. local and international nongovernmental organizations (ngos), official public health authorities, research 
institutions, financial institutions and industry should work closely together throughout the innovation process to 
develop the most appropriate solutions to particular problems. 

there is a strong sense among health and development experts that attention should be given to public-private 
partnerships as a means to deliver health care, including appropriate technologies, to low- and middle-income 
settings. such partnerships have been used extensively in the past for the building, operating, and maintaining 
of infrastructure in various countries and are applicable to building health care capacity and making available 
appropriate or innovative technologies in any country. 

the following sections discuss partnerships in detail and provide examples of successful partnerships that have 
ameliorated health problems through technological innovation.

4.4.1 WHO Public Private Partnerships
identifying health problems, funding the necessary initiatives, and implementing them are not easy tasks for a single 
institution or organization. Who acknowledges the importance of partnerships between public and private sectors 
involved in health care delivery:

on the basis of current evidence, the principal benefits of public-private partnerships for new health 
care products include an increase in the number of products in development, greater funding and the 
potential for lower development costs, a reduced time to market, improved availability of, and access to, 
the products in question, an improved health impact and higher innovation levels (27).

 
While partnerships have focused on public health issues and problems, few have concentrated on health technology 
(particularly medical devices) with a focus on developing countries. Who reviewed 18 major public-private partnerships 
devoted to product development for diseases such as hiv/aids, malaria, tuberculosis, and neglected diseases that 
predominantly affect populations in developing countries. most of these partnerships focused on drug and vaccine 
discoveries and deliveries; only four specifically addressed medical devices (27).

4.4.2 Industry
public-private partnerships, donations, provision of technical expertise, or product design are ways in which industry 
can address the needs of developing countries. this enhances not only a company’s image, but also often forms part 
of its commitment to corporate social responsibility. 

becton, dickinson & company (bd) is an example of a company that has a global health initiative programme that 
collaborates with ngos and educational institutions. the partnership between bd and the international council of 
nurses, foundation for innovative new diagnostics (find), World economic forum, and the clinton foundation aims 
to assist the more efficient and effective delivery of health care products, from tuberculosis diagnostic testing kits to 
cd4 cell counting technology for people living with hiv/aids in developing countries.1

1 http://www.bd.com/globalhealth/; accessed 25 June 2009.
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another project that started with a partnership between an ngo and a medical device company was the production 
of affordable intraocular lenses (28). the collaboration started in 1989 with a partnership between aurolab, an indian 
non-profit-making organization and iol international inc., a small intraocular lens production manufacturer in the 
state of florida. through this partnership the final price of the lenses dropped from us$ 77.50 to us$ 11.60. the 
affordability of the lenses that resulted from this successful partnership enabled many patients in india to benefit 
from this adapted technology. 

4.4.3 Non-profit-making organizations
following are successful examples of non-profit-making organizations partnering with other institutions, focussing 
on innovative technologies for developing countries.   

Foundation for Innovative New Diagnostics 
the foundation for innovative new diagnostics (find) is a non-profit-making organization that has been actively 
involved in public-private partnerships in health care technology. the foundation’s mission is to support the 
implementation of accurate and affordable diagnostic equipment in low-resource settings.1 to that end, find works 
as liaison between commercial companies (which have the technology but not the financial motivation), academia 
(which is focused on conceptual innovation), the public health sector (which can provide access to country markets), 
and public donors and governments. 

Program for Appropriate Technology in Health  
the program for appropriate technology in health (path) is an international non-profit-making organization that 
aims to increase the quality of health care globally. its goal is to improve the health of people around the world 
by advancing technologies, strengthening systems, and encouraging healthy behaviours.2 path works in over 70 
countries in partnership with industry, academia, and financial institutions. 

1 www.finddiagnostics.org.

2 www.path.org/about.php.
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the initiatives presented below provide examples of activities that could enhance industry investment in developing 
or adapting health technologies for global health purposes. 

5.1 Interagency list of essential medical devices for reproductive health 

consensus among stakeholders regarding the medical devices required to treat diseases is important; it forms part 
of a standardized process, especially considering it allows for guidelines for resource allocation, procurement and can 
also serve to identify gaps (useful for all stakeholders, particularly industry). this chapter describes such a guideline; 
it was produced by a working group on medical devices for maternal health to address the corresponding millennium 
development goal. 

the interagency list of essential medical devices for reproductive health is a tool that supports planning for the 
selection, quality assurance, and procurement of medical devices used for maternal and neonatal health interventions 
(29). the goal of the list is to reach international consensus on a rational selection of essential medical devices 
for reproductive health. published in 2008 through a partnership with various organizations,1 it includes a list of 
products, classification of equipment (e.g. medical kits and consumables) needed for the primary and referral levels 
of care, for both routine care and complications care.

lists such as that created for reproductive health are useful tools for resource allocation in that they can provide an 
overview of the medical devices necessary for health provision (which also can be used to determine gaps in device 
supply); such information is exactly what industry has requested to aid them in tailoring innovative technologies for 
use in low- and middle-income settings. currently the global initiative on health technologies is devising a strategy 
to produce interagency lists that target other global health problems. 

5.2 The Priority Medical Devices project

the Who priority medical devices (pmd) project commenced in may 2007 following the outcome of the project priority 
medicines for europe and the World. the pmd project aims to assess the availability and current use of medical 
devices in low-, medium-, and high-resource settings. from this assessment, gaps will become apparent in health 
care services – where essential medical devices are missing or are being used inappropriately. the final report was 
published in 2010 (2), and serves as a valuable resource for the global initiative on health technologies.

1 Who, John snow inc., path, population action international, united nations population fund, World bank, the united nations children’s fund, and médecins sans 
frontières.

5. Who initiatives concerned with 
 health technologies 
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5.3 Primary health care reform 

the World health assembly approved resolution Wha62.12 (annex 2) on primary health care in may 2009. health care 
reform was the subject of the 2008 World health report (5) which outlines primary health care renewal as a way to 
strengthen health systems, based on four reforms (figure 5). the four reforms and their relation to health technologies 
are discussed below.
 

Figure 5: The elements of primary health care reform

source: the World health report 2008.  
primary health care: now more than ever. geneva, World health organization, 2008.
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public policy reforms integrate public health actions with primary care. public policies are employed to strengthen 
national and transnational public health interventions. Who will provide member states with recommendations, 
guidelines, and best practices on policy development of health technologies (including procedures, services, and 
medical devices).

leadership reforms encourage inclusive, participatory, negotiation-based leadership of health systems. this is done 
by obtaining political consensus on the responsibilities and the role of government in the health sector. Who will 
advocate for increasing the capacity of health systems to incorporate appropriate health technologies.

participation of civil society at all levels (but particularly in primary care settings) is key to making these health system 
reforms successful. participation can include partnerships, local community mobilization, consumer empowerment 
and protection, and involvement in policy-making (ensuring government accountability). Who will develop culturally 
and locally adaptable health-related materials to facilitate community participation in the decision-making process. 
the 2008 World health report (5) outlines primary health care renewal as a way to strengthen health systems to 
respond to the demand of health services globally.

the four reforms presume a realistic understanding of health care needs and the creation and/or strengthening 
of teams of trained health workers to facilitate the appropriate use of technology within health systems. Who has 
started advocating for these reforms, providing guidelines and recommendations to member states to help them 
achieve universal health care coverage for their citizens. the reforms aim to direct financial resources to needs in an 
equitable manner and may in time create a solvent demand for technologies addressing global public health issues. 

5.4 The call for innovative technologies

in order to challenge the business and scientific community to identify and adapt innovative technologies that can 
have a significant positive impact on public health in developing countries, Who put out an open call for innovative 
health technologies. this process is outlined below.

Who collaborating centres and institutions presented health concerns to the agit at its first meeting in singapore 
in June 2009. each centre focused on key health problems of concern, mostly from a disease perspective, along 
with background information, epidemiological and cost data, current existing solutions and difficulties. positive 
experiences were identified as learning opportunities. participant presentations are described below.

although the issues raised by each collaborating centre were different, most of the problems cited are of a global 
nature and have a significant impact on public health for most low- and middle-income countries. concerns such as 
access to health care, services to improve basic health needs (e.g. clean water and controlling vector-borne diseases) 
were among the main problems identified. the centres drew attention to the fact that unmet needs exist for industry 
to develop technologies to provide solutions to some of the existing or emerging challenges.

WHO Collaborating Centre for Research in Human Reproduction, Argentina 
centro rosarino de estudios perinatales (crep) is a Who collaborating centre for research in human reproduction 
which focuses mainly on maternal health. their presentation showed that nearly 529000 women between the ages of 
15 and 49 die every year worldwide as a result of complications arising from pregnancy and childbirth. these deaths 
are heavily concentrated among the poor, occurring primarily in the developing world. in high-income countries the 
average lifetime risk of maternal death is 1 in 4000, compared to 1 in 61 in middle-income countries and 1 in 17 in 
low-income countries. 
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WHO Collaborating Centre for Prevention and Control of Malaria, USA
the cdc (centres for disease control & prevention) in the united states is a Who collaborating centre for the 
prevention and control of malaria. their presentation focused on malaria, showing that it causes over 250 million 
clinical infections worldwide each year and is responsible for over 1 million deaths, mostly in children aged less 
than 5 years in sub-saharan africa. vector control, either through the reduction in overall mosquito populations or 
prevention of mosquito–human contact, is an important aspect of malaria control. 

long-lasting insecticide-treated nets are one of the preventive methods for this disease though they may have limited 
durability (2–3 years) due to frequent handling and washing. alternatives include insecticide treatments of other 
elements in the human environment, such as paint and building materials.
 
The Mombasa Polytechnic University College, Kenya
mombasa polytechnic university college imparts technical education and focuses on developing health care 
infrastructure for the Kenyan population. the college presented on safe drinking water and the various diseases related 
directly or indirectly to unsanitary water consumption. this issue is more visible in developing countries, especially in 
rural areas. the presentation addressed the need for a device that can be developed using locally available materials 
and includes a decontaminant that can be added to the water to make it safe for human consumption.

Swedish Institute for Assistive Technologies
swedish institute for assistive technologies (siat) is an organization specialized in assistive technologies based in 
stockholm. the centre is concerned primarily with research and development, testing of innovative products, training 
and capacity building, as well as international cooperation on innovative technologies. siat addressed some of the 
health concerns pertaining to its community: dementia, diabetes, and obesity. these conditions cause a significant 
decrease in quality of life and contribute to other co-morbidities.
 
WHO Collaborating Centre for Patient Safety, Risk Management and Health Care Technology 
emergency care and research institute (ecri institute) is working with Who as a collaborating centre with a focus 
on patient safety, risk management, and health care technology. 

ecri institute raised the issue of inappropriate medical device reprocessing (the process of cleaning, disinfection, 
sterilization, repair, reconditioning or refurbishment to render a used device ready for reuse). one single inadequate 
or improper step invalidates the entire cleaning protocol. in order to be able to correctly reprocess, medical device-
specific training is required for each device that is reprocessed. automated medical device re-processors were 
proposed as a potential solution for this concern by the centre. 

WHO Collaborating Centre for Training, Education and Emergency and Essential Surgical Care, United Republic 
of Tanzania
st. francis designed district hospital is a Who collaborating centre that assesses the essential and emergency 
surgical care of the african region. the meeting representative noted that as much as 11% of dalYs lost worldwide 
can be attributed to failure to surgically treat common conditions. problems with access were highlighted, as each 
year one million people lose their lives to road traffic accidents and tens of millions are injured or disabled; and 1500 
women die every day from pregnancy- or childbirth-related complications due to lack of access to surgical facilities. 
the institution proposed to address the insufficiencies of currently available products for suction, oxygen supply, and 
anaesthesia, as well as the constraints posed by insufficient electric power supplies.
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Priority diseases and selection criteria
all of the health issues discussed above contribute to the global burden of disease. it was considered impossible to 
identify any problem as being of higher priority than any other problem outside a given context. nevertheless, three 
working groups at the singapore meeting developed a framework of criteria for selecting health problems which 
served as a basis for the project. 

following the meeting in singapore, the scientific and business communities were called upon to contribute proposals 
for potential solutions or innovations to the selected health problems. after the deadline for submissions to the call 
for innovative technologies, Who collaborating centres and institutions screened and shortlisted the proposals, after 
which the agit recommended the most promising to discuss and disseminate to member states. complete details of 
Who’s call for innovative technologies can be found on the website1.

1 http://www.who.int/medical_devices/en/index.html
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innovative solutions are required to put innovative technologies to work helping people in low- and middle-income 
countries. as stated by Who director-general dr margaret chan, “progress in public health depends on innovation” 
(30). engaging industry, being a leader in the field of medical device innovation, is considered of major importance. 

While low- and middle-income countries bear a much greater share of the global disease burden, the focus of 
innovation in health technology remains trained on high-income countries, as has been shown in the review of global 
market sales data, patent activities and the list of diseases targeted by emerging health technologies. however, 
industry is willing and able to work on developing innovative technologies for use in low- and middle-income countries 
– given the right conditions are in place. 

this landscape analysis has identified a number of positive and negative factors affecting the likelihood of industry 
entering the global health realm with their own funds. several barriers to be overcome have been identified in this 
document; they include a lack of information about health system needs, challenges regarding market entry (such as 
protection of intellectual property rights), to a lack of infrastructure to deliver, utilize, and maintain technologies, and 
shortages of skilled health workers to use them. financial incentives – an ever-present concern – are also lacking. 

nevertheless, there are numerous encouraging activities to be named that facilitate and increase the likelihood of 
industry involvement in innovation for global health purposes, such as knowledge sharing and collaboration. industry 
can be assisted by the provision of defined technical specifications, prioritized health care needs, and recommended 
interagency lists of medical devices per health facility or per clinical procedure, such as those discussed in this review. 
this landscape analysis also laid out examples of successful partnerships, where the availability of information or 
knowledge enhanced the development of innovative technology to solve health problems. 

Who initiatives, such as primary health care reform, the priority medical devices project, and the global initiative on 
health technologies, are a fundamental part of the process of involving industry. even though they cannot drive the use 
of specific technologies in developing countries, they can, however, facilitate collaborations of country governments 
and other stakeholders with industry. 

further to this work, the dialogue needs to be continued on how to design or adapt technologies to the limited 
infrastructures of low- and middle-income countries. in particular, robust technologies, that circumvent the lack of 
certain resources yet are simple to use and may compensate for the shortage of skilled workforce, should be explored 
in tandem with partnerships that place existing technologies into low- and middle-income settings.

there is reason to be optimistic about the likelihood of companies developing or adapting technologies for global 
health purposes as evidenced by the positive examples discussed in this review and by the willingness of industry to 
begin a dialogue on the subject. now is the time to move forward on getting health technologies to people in need. 

6. conclusion
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anneX 1
siXtieth World health assemblY

Wha60.29 

Health technologies1

the sixtieth World health assembly,

having considered the report on health technologies;2

recognizing that health technologies equip health-care providers with tools that are indispensable for effective and 
efficient prevention, diagnosis, treatment and rehabilitation and attainment of internationally agreed health-related 
development goals, including those contained in the millennium declaration;

understanding that health technologies, in particular medical devices, represent an economic as well as a technical 
challenge to the health systems of many member states, and concerned about the waste of resources resulting from 
inappropriate investments in health technologies, in particular medical devices, that do not meet high-priority needs, 
are incompatible with existing infrastructures, are irrationally or incorrectly used, or do not function efficiently; 

acknowledging the need for member states and donors to contain burgeoning costs by establishing priorities in the 
selection and acquisition of health technologies, in particular medical devices, on the basis of their impact on the 
burden of disease, and to ensure the effective use of resources through proper planning, assessment, acquisition and 
management;

noting the need to expand expertise in the field of health technologies, in particular medical
devices;

1. urges member states:
(1) to collect, verify, update and exchange information on health technologies, in particular medical devices, as 

an aid to their prioritization of needs and allocation of resources; 
(2) to formulate as appropriate national strategies and plans for the establishment of systems for the assessment, 

planning, procurement and management of health technologies, in particular medical devices, in collaboration 
with personnel involved in health-technology assessment and biomedical engineering; 

(3) to draw up national or regional guidelines for good manufacturing and regulatory practices, to establish 
surveillance systems and other measures to ensure the quality, safety and efficacy of medical devices, and 
where appropriate to participate in international harmonization; 

(4) to establish where necessary regional and national institutions of health technology, and to collaborate and 
build partnerships with health-care providers, industry, patients’ associations and professional, scientific and 
technical organizations; 

(5) to collect information that interrelates medical devices, which deal with priority publichealth conditions at 
different levels of care and in various settings and environments, with the required infrastructure, procedures 
and reference tools;

1 the term “health technologies” refers to the application of organized knowledge and skills in the form of devices, medicines, vaccines, procedures and systems developed 
to solve a health problem and improve quality of lives.

2 document a60/26.
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2. reQuests the director-general:
(1) to work with interested member states and Who collaborating centres on the development, in a transparent 

and evidence-based way, of guidelines and tools, including norms, standards and a standardized glossary of 
definitions relating to health technologies, in particular medical devices; 

(2) to provide support to member states where necessary in establishing mechanisms to assess national needs 
for health technologies, in particular medical devices, and to assure their availability and use; 

(3) to develop methodological tools to support member states in analysing their needs and health-system 
prerequisites for health technologies, in particular medical devices; 

(4) to provide technical guidance and support to member states where necessary in implementing policies on 
health technologies, in particular medical devices, especially for priority diseases, according to different 
levels of care in developing countries; 

(5) to work jointly with other organizations of the united nations system, international organizations, academic 
institutions and professional bodies in order to provide support to member states in the prioritization, selection 
and use of health technologies, in particular medical devices; 

(6) to establish and update regularly an evidence and web-based health technologies database to serve as a 
clearing house which will provide guidance on appropriate medical devices according to levels of care, setting, 
environment, and intended health intervention, tailored to the specific needs of country or region; 

(7) to provide support to member states with vulnerable health-care systems so as to identify and put in place 
appropriate health technologies, in particular medical devices, that facilitate access to quality services in 
primary health care; 

(8) to report on implementation of this resolution to the sixty-second World health assembly through the executive 
board.

(Eleventh plenary meeting, 23 May 2007 – Committee B, fourth report)
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anneX 2
siXtY-second World health assemblY

Wha 62.12
Primary health care, including health system strengthening

the sixty-second World health assembly,

Welcoming the efforts of the director-general, and recognizing the pivotal role that Who plays, in promoting primary 
health care globally;

having considered the report on primary health care, including health system strengthening;1

reaffirming the declaration of alma-ata (1978) and the united nations millennium declaration (2000);

recalling the ottawa charter for health promotion (1986) and subsequent relevant resolutions of Who regional 
committees and health assemblies; 2

recalling also the discussions at the series of summits and global, regional and national conferences that have 
reaffirmed the commitment of member states to primary health care and strengthening health systems; 3

noting the growing consensus in the global health community that vertical approaches, such as disease-specific 
programmes, and integrated health systems approaches are mutually reinforcing and contribute to achieving the 
health-related millennium development goals;

recognizing the need to draw on the experiences, both positive and negative, of primary health care in the years since 
the declaration of alma-ata and the millennium declaration;

Welcoming the world health report 2008,4 published on the thirtieth anniversary of the international conference of 
alma-ata, that identifies four broad policy directions for reducing health inequalities and improving health for all: 
tackling health inequalities through universal coverage, putting people at the centre of care, integrating health 
into broader public policy, and providing inclusive leadership for health; and also welcoming the final report of the 
commission on social determinants of health;5

reaffirming the need to build sustainable national health systems, strengthen national capacities, and honour fully 
financing commitments made by national governments and their development partners, as appropriate, in order to 
better fill the resource gaps in the health sector;

1 document a62/8.

2 resolutions Wha54.13, Wha56.6, Wha57.19, Wha58.17, Wha58.33, Wha60.22, Wha60.24, Wha60.27, Wha61.17 and Wha61.18.

3 including summits on health system strengthening, such as the g8 hokkaido toyako summit (2008), international conference on global action for health system 
strengthening (tokyo, 2008), international conference dedicated to the 30th anniversary of the alma-ata declaration of Who/unicef on primary health care (almaty, 
2008), and g15 summit (2004); Who regional meetings on primary health care, such as those at buenos aires (2007), beijing (2007), bangkok (2008), tallinn (2008), 
ouagadougou (2008), Jakarta (2008) and doha (2008); and conferences on health promotion, such as ottawa (1986), adelaide (1988), sundsvall (1991), Jakarta (1997), 
mexico city (2000), bangkok (2005) and the mercosur task force on health (since 1995).

4 The world health report 2008: Primary health care – now more than ever. geneva, World heath organization, 2008.

5 commission on social determinants of health. Closing the gap in a generation: health equity through action on the social determinants of health. geneva, World health 
organization, 2008.
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reaffirming also the need to take concrete, effective and timely action, in implementing all agreed commitments on 
aid effectiveness and to increase the predictability of aid, while respecting recipient countries’ control and ownership 
of their health system strengthening, more so given the potential effects on health and health systems of the current 
international financial and food crises and of climate change;

strongly reaffirming the values and principles of primary health care, including equity, solidarity, social justice, 
universal access to services, multisectoral action, decentralization and community participation as the basis for 
strengthening health systems;

1. urges member states:
(1) to ensure political commitment at all levels to the values and principles of the declaration of alma-ata, keep 

the issue of strengthening health systems based on the primary health care approach high on the international 
political agenda, and take advantage, as appropriate, of health-related partnerships and initiatives relating 
to this issue, particularly to support achievement of the health-related millennium development goals; 

(2) to accelerate action towards universal access to primary health care by developing comprehensive health 
services and by developing national equitable, efficient and sustainable financing mechanisms, mindful of 
the need to ensure social protection and protect health budgets in the context of the current international 
financial crisis; 

(3) to put people at the centre of health care by adopting, as appropriate, delivery models focused on the local and 
district levels that provide comprehensive primary health care services, including health promotion, disease 
prevention, curative care and palliative care, that are integrated and coordinated according to needs, while 
ensuring effective referral system; 

(4) to promote active participation by all people, and re-emphasize the empowering of communities, especially 
women, in the processes of developing and implementing policy and improving health and health care, in 
order to support the renewal of primary health care; 

(5) to train and retain adequate numbers of health workers, with appropriate skill mix, including primary health 
care nurses, midwives, allied health professionals and family physicians, able to work in a multidisciplinary 
context, in cooperation with non-professional community health workers in order to respond effectively to 
people’s health needs;

(6) to encourage that vertical programmes, including disease-specific programmes, are developed, integrated 
and implemented in the context of integrated primary health care; 

(7) to improve access to appropriate medicines, health products and technologies, all of which are required to 
support primary health care; 

(8) to develop and strengthen health information and surveillance systems, relating to primary health care in 
order to facilitate evidence-based policies and programmes and their evaluation; 

(9) to strengthen health ministries, enabling them to provide inclusive, transparent and accountable leadership 
of the health sector and to facilitate multisectoral action as part of primary health care;

2. reQuests the director-general:
(1) to ensure that Who reflects the values and principles of the declaration of alma-ata in its work and that the 

overall organizational efforts across all levels contribute to the renewal and strengthening of primary health 
care, in accordance with the findings of the commission on social determinants of health; 

(2) to strengthen the secretariat’s capacities, including capacities of regional and country offices, to support 
member states in their efforts to deliver on the four broad policy directions for renewal and strengthening of 
primary health care identified in the world health report 2008; 

(3) to collate and analyse past and current experiences of member states in implementing primary health care 
and facilitate the exchange of experience, evidence and information on good practice in achieving universal 
coverage, access and strengthening health systems; 
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(4) to foster alignment and coordination of global interventions for health system strengthening, basing them on 
the primary health care approach, in collaboration with member states, relevant international organizations, 
international health initiatives, and other stakeholders in order to increase synergies between international 
and national priorities; 

(5) to ensure adequate funding for health system strengthening and revitalizing primary health care in the 
programme budget 2010–2011;

(6) to prepare implementation plans for the four broad policy directions: (1) dealing with inequalities by moving 
towards universal coverage; (2) putting people at the centre of service delivery; (3) multisectoral action and 
health in all policies; (4) inclusive leadership and effective governors for health; to ensure that these plans 
span the work of the entire organization, and to report on these plans through the executive board to the sixty-
third World health assembly and subsequently on progress every two years thereafter.

(Eighth plenary meeting, 22 May 2009 A62/VR/8) 
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anneX 3 
siXtY-first World health assemblY

Wha61.21 

Global strategy and plan of action on public health, innovation and intellectual property

the sixty-first World health assembly,

having considered the report of the intergovernmental Working group on public health, innovation and intellectual 
property;1

recalling the establishment pursuant to resolution Wha59.24 of an intergovernmental working group to draw up 
a global strategy and plan of action in order to provide a medium-term framework based on the recommendations 
of the commission on intellectual property, innovation and public health, and to secure, inter alia, an enhanced 
and sustainable basis for needs-driven, essential health research and development relevant to diseases that 
disproportionately affect developing countries, proposing clear objectives and priorities for research and development, 
and estimating funding needs in this area;

recalling resolutions Wha49.14 and Wha52.19 on revised drug strategy, Wha53.14, Wha54.10 and Wha57.14 on hiv/
aids, Wha56.27 on intellectual property rights, innovation and public health, Wha58.34 on the ministerial summit 
on health research, Wha59.26 on international trade and health; and Wha60.30 on public health, innovation and 
intellectual property;

Welcoming the progress made by the intergovernmental Working group in elaborating the global strategy and the 
identification of the stakeholders in the plan of action,

1. adopts the global strategy and the agreed parts of the plan of action2 on public health, innovation and intellectual 
property, attached to this resolution;

2. urges member states:3

(1) to implement the specific actions recommended in the global strategy and plan of action on public health, 
innovation and intellectual property; 

(2) to support actively the wide implementation of the global strategy and plan of action on public health, 
innovation and intellectual property, and to consider providing adequate resources for its implementation;

3. calls upon relevant international organizations and other relevant stakeholders to give priority within their 
respective mandates and programmes to implementing the global strategy and plan of action on public health, 
innovation and intellectual property;

4. reQuests the director-general in implementing the global strategy and agreed parts of the plan of action without 
prejudice to the existing mandates:

1 document a61/9.

2 on the specific actions and stakeholder components.

3 Where applicable, also regional economic integration organizations.
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(1) to provide support for member states, upon request, in implementing the global strategy and plan of action 
on public health, innovation and intellectual property and in monitoring and evaluating its implementation; 

(2) to support effective promotion and implementation of the global strategy and plan of action on public health, 
innovation and intellectual property; 

(3) to continue to implement the mandates contained in resolutions Wha49.14 and Wha52.19 on revised drug 
strategy, Wha53.14, Wha54.10, Wha56.30 and Wha57.14 on hiv/aids, Wha56.27 on intellectual property 
rights, innovation and public health, Wha59.26 on international trade and health, and Wha60.30 on public 
health, innovation and intellectual property, as well as Wha55.11 on health and sustainable development, 
Wha55.14 on ensuring accessibility of essential medicines, and Wha60.18 on malaria, including proposal for 
establishment of World malaria day; 

(4) to finalize urgently the outstanding components of the plan of action concerning timeframes, progress 
indicators and estimated funding needs, and to submit the final plan of action including the open paragraphs 
on stakeholders for consideration by the sixty-second World health assembly through the executive board; 

(5) to coordinate with other relevant international intergovernmental organizations, including Wipo, Wto and 
unctad, to effectively implement the global strategy and plan of action; 

(6) notwithstanding the request in subparagraph (4) above, to prepare a quick start programme with adequate 
budget provision and begin immediately to implement the elements of the global strategy and plan of action 
on public health, innovation and intellectual property that fall under the responsibility of Who; 

(7) to establish urgently a results-oriented and time-limited expert working group to examine current financing 
and coordination of research and development, as well as proposals for new and innovative sources of funding 
to stimulate research and development related to type ii and type iii diseases and the specific research 
and development needs of developing countries in relation to type i diseases, and open to consideration of 
proposals from member states, and to submit a progress report to the sixty-second World health assembly 
and the final report to the sixty-third World health assembly through the executive board; 

(8) to reflect, as appropriate, the global strategy and plan of action on public health, innovation and intellectual 
property in the further development of Who’s research strategy; 

(9) to include adequate resources in the forthcoming proposed programme budgets for effective implementation 
of the global strategy and plan of action on public health, innovation and intellectual property; 

(10) to monitor performance and progress in implementing the global strategy and plan of action on public 
health, innovation and intellectual property, and to report progress to the sixtythird World health assembly 
through the executive board, and subsequently every two years, until the fulfilment of the time frame, to the 
health assembly, through the executive board.
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anneX 4
siXtY-second World health assemblY

Wha62.16 
Global strategy and plan of action on public health, innovation and intellectual property1 

the sixty-second World health assembly, 

recalling resolution Wha61.21 on the global strategy and plan of action on public health, innovation and intellectual 
property, and noting the information provided by the secretariat;2

Welcoming the reference in the report by the secretariat to the implementation of the african network for drugs 
and diagnostics innovations, which supports and promotes african-led health product innovation for the discovery, 
development and delivery of medicines and diagnostics for neglected tropical diseases, and reiterates the need to 
fast-track activities to reach neglected people who are sick and suffering from neglected tropical diseases, 
 
1. decides: 

(1) to incorporate into the plan of action the additional agreed stakeholders as outlined in document a62/16 
add.3; deleting “interested” before “governments” for specific action 2.3(c); 

(2) to incorporate into the plan of action the proposed time frames outlined in document a62/16 add.1; 

2. adopts the final plan of action, as amended in paragraph 1, in respect of specific actions, stakeholders and time 
frames;3 

3. notes the estimated funding needs related to the plan of action;4

4. accepts the proposed progress indicators,5 taking note of the need periodically to review and refine them; where 
the indicators are quantitative, the secretariat shall provide complementary information on the implementation of 
the specific actions; 

5. reQuests the director-general to provide significantly increased support for greater efficiency and effectiveness 
in the implementation of the global strategy and plan of action on public health, innovation and intellectual property 
and prioritize concrete actions in the area of capacity-building and access; 

6. further reQuests the director-general, in addition to continued monitoring, to conduct an overall programme 
review of the global strategy and plan of action in 2014 on its achievements, remaining challenges and recommendations 
on the way forward to the health assembly in 2015 through the executive board. 

(Eighth plenary meeting, 22 May 2009 – Committee B, second report) 

1 see annex 5 for the financial and administrative implications for the secretariat of the resolution.

2 documents a62/16, a62/16 add.1, a62/16 add.2 and a62/16 add.3.

3 see annex 4.

4 document a62/16 add.1

5 document a62/16 add.2.
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