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health facilities, pharmaceuticals, health insurers, and health-related 
research and information.

In many low-income nations, where donor agencies and non-
governmental organizations (NGOs) have key roles in financing 
and providing health care, the MOH also plays a key role in donor 
coordination and strategic management of NGOs’ efforts. For 
example, for disease control programs in HIV and malaria that 
are funded by a number of external donors and implemented by 
both the MOH and international and domestic NGOs, “the 
principle of the three ones” is used almost universally. This concept 
was first developed in 2004 by UNAIDS to guide HIV/AIDS 
program scale-up.2 It refers to three key coordinating mechanisms 
for program implementation:

•	 One	national	strategic	and	operational	plan
•	 One	national	coordinating	mechanism/authority
•	 One	national	monitoring	and	evaluation	system

These guiding principles have facilitated scale-up of disease 
control efforts globally by allowing coordination of multiple actors 
in the health system and providing a framework for collaboration 
among them. By supporting these principles, international donor 
organizations have strengthened the role of the MOH as the 
central governing body within national health systems.

Although policy setting and national strategic planning remain 
core functions of the MOH, a key issue in health system governance 
is the degree of centralization versus decentralization of strategic, 
managerial, and financial decision making. As a remnant of the 
colonial history of many low-income nations in the tropics, these 
functions were traditionally highly centralized within national 
offices located in capital cities. These central offices would dictate 
how resources would be allocated in detail at the local level. 
Although this system allowed for tight control of decision making 
and resource allocation by central authorities, it is generally 
regarded as inefficient and unresponsive to local needs. For years, 
many policy experts have been advocating for decentralization of 
these functions to the local level to improve efficiency, account-
ability, and quality.3,4 Most countries have attempted to implement 
decentralization with varying degrees of success. In well-functioning 
decentralized systems, local officials are given the authority to 
allocate resources in response to local needs, and they have been 
taught the skills and capacities to do this effectively.

HEALTH CARE FINANCING
Health systems require financial resources to accomplish their 
goals. The major expenses of most health care systems are human 
resources, care at hospitals, and medications. In most tropical 
nations, health care financing is supplied by a mix of govern-
mental spending, private (mostly out-of-pocket) spending, and  
external aid.

For the low- and lower-middle-income nations, health care 
financing remains a significant challenge. Many upper-middle-
income nations across Latin America, Africa, and Asia have been 
able to provide financing mechanisms for health that cover sig-
nificant portions of their populations. These mechanisms both 
ensure access to health care and protect individuals against cata-
strophic debt for accessing health services. However, in low-income 
nations (the majority of which are in sub-Saharan Africa), financing 
is a major barrier to health care delivery. In 2015 over 50 nations 
spent less than US$100 total per capita on health.5 Among the 
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INTRODUCTION
Despite many tropical nations’ abundance of natural resources, 
for historical, political, and economic reasons too numerous to 
adequately discuss here, many of these nations rank among the 
world’s poorest, and consequentially their health systems are 
significantly constrained by a lack of resources. When working 
in high-income settings, health care providers are often unaware 
of the many inputs necessary to create the service delivery platforms 
that facilitate their clinical work because all of those inputs are 
present, often in abundance. In low- and lower-middle-income 
countries, this is not the case. Clinicians working in these settings 
benefit from a system-level understanding of how health systems 
are structured so that they are better able to effectively deliver 
care despite severe resource limitations.

The World Health Organization (WHO) defines a health system 
as all organizations, people, and actions whose primary intent is 
to promote, restore, or maintain health.1 The WHO also provides 
a helpful framework for understanding health systems based on 
six essential building blocks (Fig. 28.1): (1) leadership and gover-
nance, (2) health care financing, (3) health workforce, (4) medical 
products and technologies, (5) information and research, and (6) 
service delivery. We will examine each of these in more depth.

LEADERSHIP AND GOVERNANCE
Governance of the health system involves ensuring that actors 
and organizations within the system are accountable to the populace. 
To do this, governments create policies, regulations, and enforce-
ment mechanisms that guide and control how organizations interact 
and function within the health system. Ideally, the government 
creates a policy and regulatory environment that facilitates and 
ensures the health system is achieving its primary goals, which 
are generally agreed to be (1) improved population health and 
health equity, (2) responsiveness to the needs of the population, 
(3) financial risk protection, and (4) improved efficiency. In many 
nations, the Ministry of Health (MOH) is the primary governmental 
agency responsible for the governance of the health system. The 
MOH is often responsible for regulating health professionals, 
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Out-of-pocket expenses (i.e., private spending that is not pre-
paid as part of an insurance program) for health comprise a large 
portion of health financing in most low-income countries.10 This 
is especially burdensome to many segments of the population who 
do not have reliable sources of cash income and have little savings. 
These expenses often drive families into poverty or are an insur-
mountable barrier to accessing needed health care services. 
Higher-income countries tend to have fewer out-of-pocket expenses, 
as more of the population is covered by pre-paid health insurance 
plans.

Over the past 15 years, there has been a significant increase 
in external funding for health in low-income countries with high 
disease burdens. Development Assistance for Health (DAH)— 
commonly referred to as foreign aid—makes up a significant portion 
of health spending in low-income countries accounting for, on 
average, 40% of total health care spending. Globally, DAH increased 
rapidly during the first decade of this century driven by funding 
programs	such	as	The	U.S.	President’s	Plan	for	Emergency	AIDS	
Relief	(PEPFAR),	The	Global	Fund	to	Fight	AIDS,	Tuberculosis	
and Malaria (the Global Fund), and foundations and bilateral aid 
programs. Total DAH likely peaked in 2013 and has been at fairly 
constant levels for the past few years; however, the focus of these 
funds has been moving from HIV/AIDS, tuberculosis (TB), and 
malaria to maternal, newborn, and child health.11–12

HEALTH WORKFORCE
Health professionals and allied health workers (including com-
munity health workers [CHWs]) are essential to the functioning 
of the health system. Health systems need to provide training and 

31 World Bank–classified, low-income countries, the average per 
capita spending on health was only US$37 in 2015.5 This is 
compared with middle-income countries that spent on average 
US$290 per capita and high-income countries that spend an average 
of US$5266 per capita. The major reason for this discrepancy is 
the lack of financial resources in low-income countries. The 31 
World Bank–classified, low-income nations have an average per 
capita gross domestic product of US$615—a fact that underscores 
that these economies simply do not have sufficient resources 
available to devote to health care (Table 28.1).

This is particularly distressing given the large burden of disease 
in low-income nations. Low-income countries account for almost 
half of overall global disease burden but spend only about 5% of 
total worldwide health spending.6 Despite the predicted growth 
of the overall global economy, these disparities in income are 
likely to persist. One recent estimate predicted that by 2040 all 
but one low-income country will still not be able to spend the 
US$86 per capita widely seen as a threshold for providing a basic 
package of health services.7

Health care financing in upper-middle- and high-income 
countries is generally provided through health insurance schemes 
(often employment or union based) or governmental financing 
that is funded by general taxation. Governmental financing is 
severely limited in low-income nations due to lack of a significant 
tax base. Health insurance is difficult to implement in these nations 
due to the high burden of disease, lack of sufficient disposable 
income among the population, and difficulty creating large, diverse 
risk pools.8 Almost all currently implemented health insurance 
schemes in these countries require government subsidization to 
sustain them.9

THE WHO HEALTH SYSTEM FRAMEWORK
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Fig. 28.1 The WHO health system framework. (Reprinted by permission from the WHO from Everybody’s 
business: strengthening health systems to improve health outcomes: WHO’s framework for action. Geneva, 
World Health Organization, 2007, p3.)

TABLE 28.1 Expenditures on Health

World Bank Country 
Classification

Average GDP per Capita 
(2014 US$)

Average Health 
Expenditure per 
Capita (2016 US$)

Average Out-of-Pocket 
Health Expenditures (% of 
Total Health Expenditure)

Average Health 
Expenditure, Public (% of 
Total Health Expenditure)

Low-income 615 37 37% 42%

Lower middle-income 2075 92 36% 37%

Middle-income 4781 290 36% 52%

Upper middle-income 7937 519 32% 55%

High-income 40,677 5,266 13% 62%

Data compiled from World Bank database, available at https://data.worldbank.org/.

https://data.worldbank.org/
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through public-sector facilities, which are invariably under-
resourced. This leads to severe challenges in ensuring a well-
functioning supply chain that can effectively distribute these 
medications.

The concomitant lack of availability of diagnostic testing in 
these countries impedes not only the treatment of individual 
patients, but also public health surveillance and epidemiology. 
Outside of major referral hospitals located in large cities, “routine” 
tests such as blood cultures, basic microbiology, and basic pathology 
tests are rarely available. There currently is no WHO list for 
essential diagnostic tests despite recent calls to create one.20

Despite these significant challenges, the situation has improved 
greatly over the past 15 years as donor funding for essential 
medications	 has	 skyrocketed.	The	Global	 Fund,	 PEPFAR,	 and	
multiple bilateral aid programs, such as the U.S. Agency for 
International Development (USAID) and the UK’s Department 
for International Development (DFID), have earmarked significant 
funding for essential medications and diagnostic tests to treat 
HIV/AIDS, TB, and malaria. The Clinton Health Access Initiative 
(CHAI) has also worked to drive down the prices of many of these 
essential medications, resulting in much greater access across 
low-income countries.21

Another bright spot is the greatly expanded access to and 
delivery of vaccines over the past 15 years due in large part to 
the work of the Global Alliance for Vaccines and Immunization 
(Gavi) and significant funding from the Bill & Melinda Gates 
Foundation.22 Gavi has not only helped finance vaccine procurement 
and delivery; they have worked with national governments to 
improve vaccination programs and have driven down the prices 
of essential vaccines.

HEALTH INFORMATION AND RESEARCH
Weak health information systems hobble many low-income 
countries’ ability to distribute their resources to match the burden 
of disease. Health information at the primary level is commonly 
paper based and of poor quality. Central reporting to the MOH 
often takes place electronically, but MOHs routinely lack sufficient 
personnel to adequately collate, analyze, and act on this data. 
Given the lack of effective diagnostic testing, assessments of disease 
burden are often inaccurate and unreliable.

This situation is improving as more robust electronic health 
information systems are rolled out in these countries and diagnostic 
testing is made more available. In addition, mobile communications 
technology and increasing access to the Internet has allowed the 
rise of “e-health,” a term used to refer to “a broad range of tools 
such	as	electronic	medical	records	(EMRs),	telemedicine,	health	
information systems, mobile devices, online or e-learning tools, 
and decision support systems.”23	 Early	 evaluations	 of	 many	 of	
these systems have shown that many are effective in improving 
health system performance.24

Surveillance	efforts	around	diseases	 such	as	polio	and	Ebola	
have also strengthened public health information in many nations. 
The Centers for Disease Control (CDC) has worked to develop 
laboratory infrastructure and personnel across many low-income 
countries and has bolstered efforts to improve epidemiologic 
information. In addition, the CDC has worked to train field 
epidemiologists through a program that has reached over 70 
countries.25

HEALTH CARE SERVICE DELIVERY
Health care service delivery is the point where the health system 
most clearly interacts with the population it serves to improve 
and maintain health. It involves the management and delivery of 
quality health services that include health promotion, disease 
prevention, diagnosis, treatment, illness management, rehabilitation, 
and palliative care services. All the other health system building 

educational programs to develop these human resources, as well 
as certification and regulatory mechanisms to guide their function-
ing within the system.

Few low-income economies have the minimum threshold of 
23 doctors, nurses, and midwives per 10,000 population that is 
recommended by the WHO as necessary to deliver essential health 
services.13 The average number of physicians per 10,000 people 
in low-income countries is between 2 and 3, and the average 
number of nurses and midwives is ≈12 per 10,000,14 giving most 
low-income nations slightly more than half the number of health 
workers that they need to deliver the most basic set of services.

Health worker shortage in low-income nations has many causes, 
including past investment shortfalls in education, international 
migration driven by higher compensation in more advanced 
economies, and premature mortality (in nations with lower life 
expectancy). In addition, many nations’ health workforces are 
severely unevenly distributed, with many health professionals 
concentrated in urban areas despite significant portions of the 
population living rurally. The reasons for this include better jobs 
and higher compensation in cities and access to a better standard 
of living.15

To remedy these significant shortages, nations have been 
increasing investments in professional training in an effort to 
graduate more local physicians and nurses and redoubling retention 
efforts, such as improving working conditions and requiring 
physicians and nurses to practice in-country for a few years after 
graduation. To improve the retention of health professionals in 
rural areas, some nations have created financial incentives for 
professionals working in the public sector at rural facilities.16

Another strategy that has seen widespread adoption to deal 
with human resource shortfalls is “task shifting” or “task sharing.” 
This involves redistributing work among health care workers so 
that the task is performed by the lowest-skilled worker who is 
sufficiently trained and supervised to accomplish the task effec-
tively. In practice this often involves moving decision making 
that can be done via algorithms or clinical pathways away from 
physicians and nurses and allowing technicians and CHWs 
to make them. For instance, initiation of HIV treatment was 
traditionally the role of physicians only, but now across most of 
sub-Saharan Africa nurses and medical officers initiate and manage 
antiretroviral therapy. Similarly, in many nations, CHWs, using 
rapid diagnostic tests, can diagnose and treat malaria and childhood  
pneumonia.17

MEDICAL PRODUCTS AND TECHNOLOGIES
Medical products and technologies comprise all the medications, 
medical equipment, and diagnostic tests that are used to deliver 
health care. Health systems in low-income countries are also 
constrained by shortages and stockouts of these essential medica-
tions and diagnostic tests. The WHO maintains a list of essential 
medications that “are intended to be available within the context 
of functioning health systems at all times in adequate amounts, 
in the appropriate dosage forms, with assured quality, and at a 
price the individual and the community can afford.”18 This list 
was updated in 2015 to include oral hepatitis C treatments, an 
expanded set of cancer treatments, and new multi-drug–resistant 
TB medications and most recently in March 2017 with an emphasis 
on improving antimicrobial stewardship.19 Although the WHO 
essential medicines list provides a helpful normative guide for 
MOHs, in practice, there is little access to many of the medications 
on the list at front-line facilities across low-income countries due 
to stockouts. In most low-income nations, outside of urban centers, 
there are under-developed private-sector supply chains for medi-
cines because large segments of the populations cannot afford 
prices that would generate enough profits to make these private-
sector enterprises profitable. Therefore the government often 
needs to be the major procurer and distributor of medications 
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and expanded obstetric services), basic radiographic imaging, 
pediatric services, in-patient medical services, and basic rehabilitative 
services.26 Higher-level care is provided at referral hospitals. In 
some nations, tertiary-level referral hospitals exist at the provincial 
or regional level, whereas in others, all care beyond the district 
hospital is provided by national-level tertiary care hospitals.

Knowledge Management
Knowledge is a key input for service delivery. All health systems 
have guidelines and care algorithms that guide providers in decision 
making, testing, and treatment. For primary-level care, the WHO 
has developed sets of clinical guidelines that allow providers to 
rapidly assess adults and children for high-burden health conditions 
and effectively treat these conditions. These guidelines, called the 
Integrated Management of Childhood Illness (IMCI) and the Integrated 
Management of Adolescent and Adult Illness (IMAI), are a set of 
clinical algorithms that are adapted and widely used across many 
tropical nations.27 IMCI and IMAI provide a syndromic approach 
to treating commonly occurring conditions. The WHO has 
produced training materials to accompany these guidelines, as 
well as recommendations for ways to strengthen health systems 
to improve the uptake and effectiveness of this approach.28

With increasing evidence available to guide diagnosis and 
treatment of commonly occurring high-burden conditions such 
as malaria, CHWs are often the primary providers for acute 
treatment of many of these conditions. For instance, a CHW, 
using a clinical algorithm, can evaluate a febrile child in his or 
her village, administer a rapid diagnostic test for malaria, and 
then, if positive, prescribe and dispense a blister pack course of 
artemisinin combination therapy. In addition, the CHW can use 
text messaging to send identifying information about the child to 
a central database so the encounter is recorded. In this way, condi-
tions such as diarrhea, pneumonia, and malaria can be treated 
rapidly and effectively in or near people’s homes by CHWs. These 
CHWs are most effective when linked to the rest of the health 
system by being supervised; being supplied with the proper training, 
diagnostic tests, and therapies; and being linked to health informa-
tion systems.

Linking Community and Facility-Based Care
Effective	health	care	delivery	requires	integration	across	all	levels	
of the health system. Community-based delivery via CHWs (as 
described earlier) is a highly effective way of delivering primary-level 
health services for targeted conditions at or very near patients’ 

blocks discussed earlier are key inputs in creating effective health 
service delivery platforms.

Facilities
In many tropical low-income nations, health services are organized 
in a hierarchical fashion with primary (i.e., first point of contact) 
health posts and health centers distributed widely and fewer second-
ary and tertiary facilities that cover larger catchment areas. In 
some countries, there are national-level specifications about what 
health services should be offered at each level of the health system, 
whereas in others these decisions are more decentralized and vary 
by region (Fig. 28.2).

Health posts often are staffed by nurses only and provide basic 
services such as immunizations, treatment of acute childhood 
illnesses, treatment of malaria, well-child and infant care, and 
routine antenatal care. Health centers are typically larger facilities 
that serve bigger populations than health posts and are staffed by 
either nurses only or nurses and clinical officers (who are similar 
to physician assistants in the United States).

Health centers provide a larger package of essential services, 
including being able to attend uncomplicated deliveries, perform 
minor surgical procedures (but usually not cesarean sections), and 
provide basic HIV and TB treatment. Health centers may have 
5 to 10 beds available for women in labor and for patients requiring 
straightforward medical admissions. Patients requiring more 
complicated services are usually referred to a district hospital 
(sometimes called a primary-level hospital). This generally has 
between 50 and 100 beds and is staffed by generalist physicians, 
clinical officers, and nurses (Fig. 28.3).

A district hospital usually provides more surgical services (such 
as appendectomy and C-sections, uncomplicated orthopedic care, 
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Fig. 28.2 Health facility organization. Fig. 28.3 District hospital in Haiti. 
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homes. Linking these efforts to facility-based care at health centers 
and district hospitals creates a robust delivery system that, if 
properly designed and managed, will be patient centered and 
responsive to the needs of the communities served.

The large rural populations living in many low-income, tropical 
nations will only be adequately served by a system that links 
community-based care with facility-based care. In the short term 
it will be exceedingly difficult to build enough facilities and engage 
enough health professionals to provide ready access to the health 
system for rural and dispersed communities. CHWs can provide 
the key link between these populations and static health centers 
and hospitals that can deliver more extensive facility-based health 
services. CHWs can refer and accompany patients who need to 
access these services to the health facility and use widely available 
telecommunications technology such as Short Message Service 
(SMS) to transfer identifying information.

Quality
Ensuring	quality	in	health	care	service	delivery	is	a	key	function	
of the health system. To do this, health systems must record and 
measure the outcomes of service delivery. Although these outcomes 
are often difficult and sometimes costly to measure, they provide 
the only clear evidence of the effectiveness of health care service 
delivery. Process measures (such as visit volume, amount of medica-
tions dispensed, number of diagnostic tests performed, etc.) are 
useful in helping manage the care delivery process, but are not 
sufficient data to assess the actual effect that health interventions 
have on health status.29

Equity
Health equity is a key goal of all health systems, and equitable 
health care service delivery is central to achieving that goal. Dif-
ferent groups within a nation may have vastly different burdens 
of disease and burdens of disease risk factors due to social and 
economic disparities. A health system that ignored the underlying 
epidemiology of disease and social determinants of health would 
have little impact on these inequalities. However, a system that 
is responsive to these factors and accounts for their influence can 
work to provide targeted services to groups with higher disease 
burden and to intensify prevention efforts for groups that have 
the greatest risk factors. In this way, health service delivery can 
help remediate underlying health disparities within nations.30
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