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INTRODUCTION
Although public health is a complex, multifactorial phenomenon 
requiring qualitative evaluation that cannot be reduced to a series 
of statistics, some of its aggregate indicators are universally ac-
cepted as expressions of the quality and impact of health inter-
ventions. Life expectancy at birth and mortality are two of these 
emblematic indicators. 

Public health outcomes in Cuba since the 1959 revolution are 
recognized worldwide, supported by sound data. Life expectancy 
at birth is over 79 years—7 years longer than the world average 
and 3 years more than in Latin America.[1] Infant mortality in 
2017 was 4 per 1000 live births, the lowest in the country’s history 
and lower than the US rate. Cuba’s physician–population ratio 
(81.9/10,000) is one of the highest in the world. The country has 
eliminated 14 infectious diseases, and 9 others are no longer 
public health problems, as their rates are under 0.1 per 100,000 
population.[1] In 2010, Save the Children rated Cuba the best 
country in Latin America in which to be a mother.[2] Cuba has 
one of the lowest HIV infection rates in Latin America (0.4% of the 
population aged 15–24),[3] and in 2015 was certi� ed by WHO as 
the � rst country to eliminate mother-to-child transmission of HIV 
and syphilis.[4] The Bloomberg Report of February 2019 ranked 

Cuba 30th among the healthiest countries in the world—higher 
than all Latin American countries and the USA.[5] The list of such 
hard facts and indicators could be much longer. 

Cuba’s results offer an encouraging exception to the usual 
correlation between health indicators and size of GDP. In this 
regard, two interrelated characteristics of trends in Cuban health 
indicators deserve special mention. The � rst is that changes in the 
health picture happened rapidly. Life expectancy at birth in 1960 
was estimated at 63 and the country had less than one tenth of 
the physicians it has today.[6] Infant mortality prior to 1960 is hard 
to determine due to incomplete data, but is estimated at 34.8 per 
1000 live births, almost ten times the current rate.[7] The second 
characteristic worth noting is that not only were the changes 
rapid, but they preceded economic growth, meaning that they 
were achieved with limited material resources and in a context of 
external economic hostility and even aggression.[8–10]

After 1990, this dissociation became evident once again in a 
longitudinal analysis derived from an “undesirable experiment,” 
when the Cuban economy contracted by 35% upon the loss of 
its advantageous economic relations with the European socialist 
countries and the tightening of the economic embargo imposed 
by the US government––an era known in Cuba as the “special 
period.”[8–10] Conventional wisdom and models describing the 
association between economics and health[11] predicted that 
Cuba’s health indicators would deteriorate (as they did in Russia 
and Eastern European countries). However, they did not decline 
to the degree anticipated.[12] Infant mortality, for example, 
continued to improve during the 1990s, despite a GDP that did not 
return to its 1989 level until 2003, a trend that continued through 
the next decade (Figure 1).

Later in the current century, Cuba’s positive deviation from the 
association between material wealth and health indicators has 
become evident once again in a cross-sectional analysis by 
country of the relation between GDP and these indicators. The 
point corresponding to Cuba in these � gures deviates from the 
line of best � t between GDP and life expectancy and shows that 
life expectancy is � ve years longer than would be expected, given 
the size of the economy. Something similar happens with infant 
mortality, which also deviates positively from predictions based on 
economic indicators.[11]

This counterintuitive phenomenon (in which wealth and health 
are not bound together) in post-1959 Cuban public health merits 
deeper study, as it can provide insights for other countries as they 
develop strategies to achieve universal health.

Roots of the paradox
The main explanations for Cuba’s health outcomes are political 
in nature.[4,13] These are re� ected in principles resulting in: the 
priority that Cuban socialism has always given to public health; 
the single, free and universal character of the health system; an 
economic order that provided the state with resources for health 
programs; the capacity for mobilization of human resources; and 
the social cohesion developed around these policies. As a result, 
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health promotion and disease prevention, a robust primary care 
strategy and human resource training have become the corner-
stones of Cuban public health.

In this context, it is noteworthy that Cuba’s scienti� c approach to 
public health policies and programs, coupled with an emphasis on 
knowledge construction, have played an important causal role in 
the country’s health achievements and will continue to do so. They 
also help explain why the health status of the Cuban population has 
advanced beyond predictions based on economic indicators alone. 

Human health is not a simple biological attribute. Both the classic 
de� nition adopted by WHO in its constitution of 1946 (Health is a 
state of complete physical, mental, and social well-being and not 
merely the absence of disease or infi rmity)[14] and other more 
recent documents that object to the concept of “complete well-
being”[15,16] point to other factors that shape health throughout 
the life course. 
 
Since the 1970s, and from different points along the ideological 
spectrum, the scienti� c literature re� ects growing recognition of 
health’s social determinants.[17,18] In fact, WHO recognizes that 
most of the global burden of disease and the principal causes of 
health inequities found in all countries stem from the conditions 
in which people are born, live, work and age. These social de-
terminants of health represent a shift in focus that encompasses 
not only determinants that are social per se but also economic, 
political, cultural and environmental.[19]

The obvious corollary of this de� nition is that if there are social de-
terminants of the burden of disease and death, there also must be 
social determinants of improvement in health indicators. Worthy of 
mention in this regard are Cuba’s organized social response since 
the 1960s and the country’s capacity to resist despite economic 
pressures, particularly those stemming from the US embargo im-
posed since 1962.[20]

A related factor explaining Cuba’s early health improvements was 
the simultaneous attention, development and priority accorded to 
health and education—the latter considered an important social de-
terminant of health. Health programs began in 1960 with the creation 
of the Rural Social Medical Service, while educational programs be-
gan in 1961 with the National Literacy Campaign. These two arenas 
of social endeavor were mutually reinforcing, an example of the close 
structural correlation between health and education.[21]

Thus, social policies that prioritized both uni-
versal public health system development and 
attention to social determinants contributed 
to improved health outcomes in Cuba, as did 
a third, less-studied component of Cuba’s 
health strategy, the subject of this paper: its 
scienti� c approach closely connected to the 
processes of knowledge construction. 

SCIENCE'S ROLE IN PUBLIC HEALTH 
Super� cially, science tends to be identi� ed with 
laboratories full of complicated instruments, 
but this is not its essence. Science is primarily 
a way of thinking, a structured method for 
obtaining and creating new, generalizable and 
objectively veri� able knowledge.[22]

The ability to make veri� able predictions and the refutability of 
hypotheses are the hallmarks of scienti� c thinking. Its tools are 
objective measurement of phenomena, identi� cation of associa-
tions between data and evaluation of interventions.

This de� nition is independent of the complexity of the instruments 
used. These may be simple (e.g., a survey), or very complicated 
and expensive (e.g., a DNA sequencer or positron emission to-
mography scanner), depending on the problem studied. The es-
sential thing is not the data collection instrument, but rather the 
capacity to discern what data should be collected and how to 
interpret them.

The scienti� c method is a cultural triumph of the 18th century 
Enlightenment in Europe. Born of physics, it spread rapidly to the 
biological sciences and medicine, and more recently, with particular 
characteristics, to the social sciences. In medicine, it gave rise to 
“evidence-based medicine” and clinical research methodology. In 
population health, it gave rise to the epidemiological method and 
scienti� c assessment of the impact of collective health interventions.[22]

Public health practice is at once a series of speci� c actions to im-
prove health and also a continuous process of knowledge construc-
tion and dissemination. Knowledge dissemination by itself can alter 
health indicators through a complex process of mediating variables, 
among which higher risk perception, a greater culture of health, and 
conscious lifestyle changes play a key role. Also of interest to sci-
ence are the ways knowledge is disseminated, incorporated into 
the thinking of its intended public and subsequently transformed 
into behavioral and lifestyle changes.

Production of scienti� c knowledge rapidly accelerated in the 20th 
century, with two momentous consequences for public health. The 
� rst is that the time it takes knowledge and medical technologies 
to become obsolete became shorter than the working life of a 
health professional. 

While 19th century physicians could practice for 40 years using 
what they had learned in medical school, today’s physicians must 
update their arsenal of knowledge and technologies several times 
in their lifetime. Much of what they learned in medical school will 
probably be obsolete in less than 20 years. Thus, curriculum de-
signers � nd it ever harder to predict what knowledge and skills 
students will need 20 years after graduation. And the assump-
tion that education also means “teaching how to learn”—that is, 

Figure 1: GDP and infant mortality trends in Cuba 
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to interpret and apply new scienti� c knowledge—becomes all the 
more central. 

The second consequence is that new knowledge and technolo-
gies appear and are replaced before there is time to fully evaluate 
them. Thus, health professionals often will be working with a de-
gree of uncertainty with emerging and inadequately vetted tech-
nologies. This means they must know how to distinguish between 
different levels of evidence supporting each new proposal and to 
participate themselves in validating the health technologies they 
use in their speci� c context. 

Both phenomena require all health professionals to conduct sci-
enti� c research and be pro� cient in its methods. 

SCIENCE IN CUBAN PUBLIC HEALTH'S 
INSTITUTIONAL EVOLUTION
Scienti� c development is a two-term equation. One of them, quan-
titative, is expressed in terms of the number of scientists, institu-
tions and articles published; the other, conceptual and strategic, 
lies in the strength of the connections between science and other 
spheres of human endeavor—among them the promotion, preser-
vation and improvement of health, and the prevention of disease. 

Health programs in Cuba embraced these ideas in the early 
1960s, just after the creation of the new Ministry of Public Health 
(MINSAP) in August 1961, replacing the former Ministry of Health 
and Social Assistance. By integrating medical care, teaching and 
scienti� c research into all health institutions, they have become 
centers for knowledge construction and dissemination, adding to 
their value as service providers. 

Also dating from the 1960s is the Statistical Information System, 
which began by improving vital statistics. The 1960s also saw 
the � rst programs for vaccination and infant mortality reduction 
incorporating a scienti� c design and objective evaluation criteria, 
as well as greater attention to epidemiology with the � rst national 
forum in this � eld held in 1963. In 1965, the National Scienti� c 
Research Center, including an important biomedicine division, 
was founded under the Ministry of Higher Education. Its scien-
ti� c personnel were trained from the ranks of medical students 
(at the time, the majority of university students), particularly those 
enrolled in the Victoria de Girón Institute of Basic and Preclinical 
Sciences, created in Havana in 1962.[23] 

In 1966, the � rst eight MINSAP research institutes were created 
(Oncology and Radiobiology, Cardiology and Cardiovascular Sur-
gery, Gastroenterology, Hematology and Immunology, Angiology 
and Vascular Surgery, Neurology and Neurosurgery, Nephrology, 
and Endocrinology). These were followed by the establishment 
of the Institutes of Nutrition and Occupational Health. During this 
period, the Hygiene, Epidemiology and Microbiology Institute, cre-
ated before 1959, reached full scienti� c and technical development, 
as did the newly baptized Pedro Kourí Tropical Medicine Institute, 
named after the scientist who founded it in 1937. This made a total 
of 12 institutes.[24] In 1973 came the founding of the Health De-
velopment Institute (IDS), which conducted major studies such as 
the Growth and Development Survey of the Cuban population.[25] 
These institutes, each in its own � eld, integrated basic research 
and technology assimilation, as well as epidemiological projects 
and those devoted to health systems and services evaluation. 

For example, as early as 1981, the National Oncology and 
Radiobiology Institute housed the laboratories that produced 
the � rst monoclonal antibodies in Cuba; the original technology 
had been developed in 1975.[26] This institute was also the 
gateway for the technological assimilation of radiotherapy and 
nuclear medicine, including the � rst radiation protection service; 
it was the incubator for the � rst specialized clinical trials unit, 
the National Cancer Registry[27] and the initial versions of the 
National Program for Reduction of Cancer Mortality.[28] Each of 
these scienti� c institutions has a similar story. Science was part of 
virtually all actions at all levels that changed Cuba’s health picture.

In summary: In 1959, Cuba had only one institution devoted to 
higher education in medicine––the University of Havana Medical 
School. By 2018, it had 25 medical faculties in 13 medical uni-
versities throughout the country. This human resource capacity 
has been supplemented today by 37 Science and Technological 
Innovation Units,[13] over 4300 researchers and more than 1000 
PhDs in the national health system. Strengthening this community 
is Infomed, the system’s national online platform for communica-
tion, knowledge sharing and knowledge creation, established in 
1992 from the embryonic National and Provincial Medical Sci-
ences Information Centers set up nearly two decades earlier.[29] 

CUBAN SCIENCE AND THE INDUSTRY OF HEALTH
Biotechnology took off in the 1980s with the creation of the 
Biological Front (directly overseen by the highest level of 
government) and the launch of the Biological Research Center 
in 1981, the Genetic Engineering and Biotechnology Center in 
1986, the Immunoassay Center in 1987, and the other institutions 
that by 1992 were included in the Western Havana Scienti� c 
Pole, with more than 10,000 employees.[30]

In 2012, these institutions merged with the enterprises of the 
pharmaceutical industry, and together gave rise to the umbrella 
company BioCubaFarma, which at this writing includes 34 
enterprises, supplies the health system with more than 1000 
products (including 62% of the essential medicines list), holds 
182 patents, conducts over 100 simultaneous clinical trials with 
its products at 200 clinical sites, and exports to 49 countries.[31]

Behind these � gures lie concepts. With the advent of biotechnology 
in Cuba arose the concept of the “research and production 
center,” where scienti� c research, production and export activities 
take place under the same management in a closed � nancial 
loop,[30] the precursor of the high-tech socialist state enterprise. 
These institutions embody a trend that emerged in the industrial 
sectors of the more technologically developed world in the mid-
20th century, whereby scienti� c research became an integral part 
of the activities of corporations, which ipso facto, shouldered the 
burden of their � nancing. An original concept emerged in Cuba, 
however, that did not replicate the global biotechnology scheme: 
the integration of industry and health programs.[13,30]

Several examples illustrate this. The � rst major success of Cuba’s 
nascent biotechnology sector was the meningococcal meningitis 
B vaccine, the � rst achieved globally, which halted an epidemic of 
this disease in the 1980s. The Finlay Institute not only created the 
vaccine but was an active participant in confronting the epidemic. 
Later, the recombinant hepatitis B vaccine brought the incidence 
of that disease down to zero in children under 15.[13,30]



MEDICC Review, October 2019, Vol 21, No 410

Special Article

Peer Reviewed

The Molecular Immunology Center achieved 100% coverage of 
chronic kidney failure patients with recombinant erythropoietin 
and today plays a leading role in the country’s cancer control 
program. Several of its projects (such as the one in Villa Clara 
Province for access by lung cancer patients to immunotherapy) 
are complex health interventions aimed at assessing the popula-
tion impact of supplying advanced biotech products to all cancer 
patients in a given territory. 

Possibly the most outstanding example of the synergy between 
cutting-edge technology and primary health care lies in the Im-
munoassay Center (CIE). This research and production institu-
tion was created in 1987, but its founding team had been working 
throughout the previous decade on immunoenzyme diagnostic 
techniques and computerized equipment to enable inexpensive 
implementation of these techniques on a massive scale. In its 
30 years of operation, CIE has developed 26 diagnostic reagent 
kits for 19 diseases, as well as 15 types of diagnostic equipment 
and 25 software packages. It has 1562 laboratories in Cuba and 
546 abroad.[32]

The most interesting aspect of CIE’s experience is that virtually 
all its products have emerged as part of a public health program, 
and their integration into these programs has shaped product 
design. Thus, CIE products are part and parcel of programs such 
as maternal and child health; certi� cation of blood, placenta and 
organs; epidemiological surveillance; cancer and diabetes con-
trol; and minimally invasive neurosurgery—all products used in 
the national health system.[13,30,32]

What often happens in countries with major pharmaceutical and 
biotechnology industries is that the industry’s strategy (which 
seeks to maximize pro� ts) and the health system’s strategy 
(which seeks to maximize coverage and impact on population 
indicators) are at variance and often mutually exclusive. 

In contrast, Cuba’s biotechnology sector is already shaping an 
industry model that takes responsibility for its products’ coverage 
and impact on population indicators, designs population health 
interventions and participates in their evaluation and � nancing. 
This strategy may drive up costs in the short term, but in the 
medium term, it reinforces the “proof of concept” of its products’ 
impacts, and hence, its competitive position. The full cycle is 
completed by the twin means of exports and health impacts, mu-
tually reinforcing. 

THE 21ST CENTURY BRINGS 
NEW CHALLENGES
The Cuban health system has 
successfully responded to the 
challenges of the 20th century 
in which the main challenges 
were achieving full health service 
coverage, improving maternal and 
child health, and controlling infectious 
diseases. These challenges were 
tackled essentially with � rm political 
will supported by parallel successes 
in education and the strong cohesion 
and public mobilization generated by 
Cuba’s social project. The � rst point 

of this essay is to underscore the role of science in achieving these 
results. The second is that the role of science should be expanded 
further to meet the health challenges of the 21st century.

Disregarding the inevitable exhaustion of reserves to maintain 
it inde� nitely, the past decade’s trend toward stabilization of life 
expectancy (about 80 for women and 76 for men) and infant mor-
tality (about 4 per 1000 live births)[1] suggests the emergence 
of new barriers to steady improvement in health benchmarks, 
the nature of which needs to be understood. Apart from climate 
change, the global effects of migration and the phenomenon of 
multidrug resistance, this article proposes to highlight � ve major 
challenges to health improvement, namely: (1) population aging; 
(2) non-communicable chronic diseases; (3) the biological phar-
macopoeia and molecular strati� cation of diseases; (4) rising 
costs of medical services and drugs, and the distorting effects of 
the market; and (5) emerging and reemerging diseases.

Population aging The Cuban population has experienced a 
steady increase in life expectancy for years, coupled with a steady 
decline in birth rates, resulting in an aging population. The per-
centage of older adults (aged �60 years) grew from 12.9% in 2000 
to 20.1% in 2017.[1]

Population aging is not limited to the quantitative fact of longer life 
expectancy, which demands social actions to ensure health care 
in older age and adaptation of institutions and work processes; 
rather, it also involves a qualitative change in human biology, 
which has come about as a result of evolution, as people live de-
cades in the postreproductive stage, while the human genome has 
been selected over the course of thousands of years to maintain 
homeostasis and species survival in the prereproductive stage.

One of the consequences of this disconnect between the genome 
and the current conditions of life is “in� amm-aging,” a state of 
chronic, low-grade in� ammation that accompanies aging, even in 
the absence of disease,[33,34] for which health systems currently 
have no de� ned strategies.

Non-communicable chronic diseases Accompanying popula-
tion aging is an increase in non-communicable chronic diseases: 
atherosclerosis, hypertension, diabetes, cancer, arthritis, Al-
zheimer’s disease and others, which also involve a qualitative 
change. Table 1 summarizes essential features that differentiate 
chronic diseases of adults from infectious diseases and 

Table 1: Differences between acute and non-communicable chronic diseases
Attribute Acute Chronic

Conditions Infections, injuries, poisoning, etc.

Cardiovascular diseases, cancer, chronic 
kidney disease, diabetes, degenerative 
diseases of the central nervous system, 
etc. 

Onset Sudden Insidious over time
Causes Single primary factor Multiple
Clinical progression Generally rapid Slow
Treatment Single targeted interventions Multiple, complex interventions
Aim of medical 
intervention Health restoration Long-term control, treatment of 

complications

Life stage affected Throughout life course
Mainly postreproductive: relaxed 
homeostatic controls, no protective 
genes selected through evolution

Source: Author
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accidental injuries in terms of their onset, progression, causal-
ity, treatment aims, stage of life in which they appear and their 
underlying mechanisms. 

Modern health systems emerged in many countries in the 20th 
century and evolved in an era in which the essential tasks, largely 
successful, were infectious disease control and improved mater-
nal and child health. These systems were developed to address 
single primary causes, basically external, through targeted and 
public health interventions. However, the structure and function-
ing of those health systems are not well adapted to the era of 
chronic diseases. Recon� guring them for this purpose will require 
research not only on new diagnostic and treatment products, but 
also on the workings of the health systems themselves, as well as 
social and intersectoral action to improve the quality of life of older 
adults and people with disabling chronic diseases.

Another important transformation required of health systems 
will be adaptation to the modern “life course” paradigm, which 
has broadened the temporal horizons of causality and included 
transgenerational effects. The causes of today’s diseases do 
not lie solely or even mainly in exposure to risk factors in the 
immediate term, but in a complex pattern of contextual in� u-
ences present throughout the life course, in prenatal life, and 
even in previous generations. The contribution of scienti� c re-
search across its spectrum of specialties—from basic sciences 
to health administration, stretching from clinical to epidemio-
logic, public health, and the social sciences—has been and 
must be pivotal.[35]

The biological pharmacopoeia and molecular strati� cation of 
diseases New products will also be necessary. Many will derive 
from the so-called “biotechnology revolution,” which is essentially 
the ability to identify and clone genes and re-express them in 
suitable vectors on an industrial scale. This revolution is still in its 
infancy. Its � rst signi� cant product was recombinant human insulin, 
registered in the USA in 1982.[36] Before then, the vast majority of 
drugs were chemical products, but since then, the fraction of the 
pharmaceutical market corresponding to biological products has 
grown and currently stands at 25%. The fact 
that today, more than 900 biotech products are 
in clinical trials and 40% of all drugs in the re-
search pipeline are biological products leads 
to the prediction that these products will soon 
represent more than half the pharmaceutical 
market (Figure 2).[37] For example, current 
predictions indicate that by the 2020s, more 
than 60% of cancer patients will receive some 
form of immunotherapy.[38]

Biological pharmaceuticals will increase speci-
� city of treatments. This good news, however, 
implies the challenge of identifying the mo-
lecular targets of each biopharmaceutical and 
the genes that predict the sensitivity to each 
treatment. Each known disease will likely be 
strati� ed into many subtypes and variants, 
each with a different treatment, in what is 
now known as “precision medicine.” This will 
require physicians to interpret many biochemi-
cal and genetic data simultaneously to guide 
therapy decision-making. 

The rising cost of medical services and drugs and the distorting 
effects of the market All these changes already have—and will con-
tinue to have—a substantial impact on the cost of medicines and 
medical services, threatening the collapse of health systems forced 
to shift from a chemical pharmacopoeia based on widely used, more 
affordable generic drugs to a biological pharmacopoeia consisting of 
expensive products targeting a small niche market of patients.

Part of this cost increase is due to technical components: more 
complex processes associated with production of biological sub-
stances, and wider molecular variability, adding to costs of quality 
control systems. At some point, though, technology development 
is expected to lower the cost of these processes. 

But another cost component is derived from the distorting effects 
of the market. Pharmaceutical research funding changed in the 
second half of the 20th century. As late as the 1970s, less than 
5% of clinical trials were funded by private industry. In 2004, that 
percentage was already 57%; today it is higher.[39]

This change puts scienti� c decision-making in the hands of in-
dustry, which in turn is subordinate to market interests in most 
contexts. The result is the search for small, incremental improve-
ments to reduce the risk of clinical trials, making for only minor 
differences in previous treatments that are nevertheless suf� cient 
to patent and sell at a higher price. This, in turn, � nances aggres-
sive marketing to ensure that new products are � nanced by health 
systems. This is not a technical but a political component and has 
been explored elsewhere.[40,41]

The arrival of many biotech products also has implications for sci-
ence’s impact on health systems, since it will require deployment of 
national productive capacity, as well as capacity to assess population 
impact of each potential new technology. Some countries have cre-
ated institutions speci� cally to conduct cost-bene� t analyses.[42]

The problems described in the preceding paragraphs have 
increased hand in hand with the rising incidence of non-
communicable chronic diseases. 

Figure 2: World market share of conventional and biotechnology pharmaceuticals
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Emerging and reemerging diseases Infectious diseases have 
not disappeared; there are new ones and some that had disap-
peared are reappearing. This phenomenon not only has biological, 
but socioeconomic and political components. Suf� ce it to men-
tion, for example, the antivaccination movement, which is growing 
even in the middle and upper classes of wealthy countries, posing 
a serious threat to public health and constituting a retreat to eras 
of underdevelopment that the world believed it had de� nitively left 
behind.[43]

Climate change, growing urbanization and population mobility are 
creating the conditions for this reemergence of infectious diseas-
es, which now is occurring in aging populations. 

THE RESPONSE AND ITS DEMAND FOR KNOWLEDGE 
CONSTRUCTION
The � rst message of this article is that while the political will, prior-
ity and role of the state (and not the market) in health, interdisci-
plinarity and social cohesion are at the root of post-1959 Cuban 
public health outcomes, less studied but also important has been 
the role of an early focus on scienti� c methodology and research 
practice.

Measuring phenomena, describing associations and objectively 
evaluating interventions are the three basic functions of health re-
search promoted since the founding years of Cuban public health. 
Added to this was the role of science in building an industrial sec-
tor for biotechnology and the pharmaceutical industry, supporting 
the effort with a scienti� c approach to technology evaluation and 
adoption, and the capacity to generate innovative products.[22,30]

The second message is that the role of science in health must 
be expanded in the immediate future, included in all stages of 
knowledge construction from basic research to health care delivery 
(also with a scienti� c approach), and encompassing development 
of products and production processes.

History teaches us that decades may pass before a scienti� c dis-
covery (even a well-validated one) has an impact on population 
health. By way of example, the smallpox vaccine was discovered 
in 1798, but it took almost 200 years (until 1980) to eradicate the 
disease.[44] Although the polio vaccine was developed in 1955, 
wild-strain cases are still being reported.[45] These intervals could 
be reduced through a scienti� c approach to research on barriers 
to application of advances and on health intervention implemen-
tation processes that takes into account factors such as patient, 
family and community education—all vital as well to the much-
needed shift from the concept of preserving health to that of con-
structing health. 

In the face of a health situation marked by a growing predomi-
nance of non-communicable chronic diseases, signi� cant im-
pacts are unlikely to be obtained with straightforward measures 
as occurred with vaccines to combat infectious diseases. More 
than discrete measures, the greater need will be for policies and 
programs designed to consider context and its in� uences on indi-
vidual and population health at multiple levels over extended peri-
ods, with special emphasis on critical points in the life course.[35] 
Introducing new products and technologies proposed by scientists 
into the health system will be more complicated and multifactorial, 
and their evaluation more complex. 

The � rst step in preparing our science system to tackle the 
challenges of the 21st century will be to explicitly develop and 
modernize a “demand for knowledge.” What knowledge, skills and 
technologies do we need for this new stage, given our material 
conditions? 

• We will have an older population, demanding more scienti� c 
research speci� cally targeting this stage of life. We will have a 
disease landscape in which non-communicable chronic condi-
tions will play a key role and for which control strategies must 
address biological problems not yet solved by science, as well 
as complex interventions targeting both the individual and other 
critical actors (family, community, school and workplace).

 
• The system’s center of gravity will increasingly shift towards 

the primary care level, where more scienti� c research must 
be directed. Institutions must also be strengthened to permit 
greater scienti� c activity at this level. 

• A more intersectoral approach in health programs and scien-
ti� c research will demand greater participation by professionals 
outside the health system (for example, in nonmedical universi-
ties). It will be especially important to improve communication 
between the health and social sciences as attention migrates 
from the study of disease to the study of risk, and from there, to 
positive health indicators; and from the concept of “preserving 
health” to “constructing health,” which considers people not as 
passive bene� ciaries of services but instead as active agents in 
the health-building process. 

• In the global context created by market-driven industry, replete 
with costly medicines and equipment whose health impacts are 
not always suf� ciently validated, substantial scienti� c capacity 
will be needed to decide what new items to assimilate and also  
how to continue developing our own industries. 

Although high-priority, centrally directed scienti� c projects will 
continue to be necessary, the scienti� c challenges of the 21st 
century call for a response distributed across the system, where 
all professionals involved in health are pro� cient in scienti� c meth-
odology (regardless of the complexity of the equipment they can 
access in each location) and embrace a culture in which they 
measure and evaluate what they do. It will be increasingly neces-
sary to have a health system armed with a scienti� c culture ex-
pressed in day-to-day decision-making, which implies data-driven 
reasoning, alternatives designed based on veri� able hypotheses, 
decisions submitted to impartial critique, impact assessment. This 
also means rejection of improvisation, pseudoscience (which, like 
infections, often reemerges), uncritical imitation and super� ciality. 

All of this is possible. It will be necessary to overcome the eco-
nomic constraints faced by all health systems, exacerbated in 
Cuba by the US economic and trade embargo that persists and 
is reinforced despite its overwhelming worldwide moral rejection.

Nevertheless, there are favorable conditions: 

• Human capital, since Cuba has one of the highest densities of 
health professionals in the world, armed with knowledge and 
values;

• Universal coverage and access to the services of a single and 
public health system and the strength of its primary care;
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• A national industry that is not in private hands, with capacity 
to assimilate cutting-edge technology and generate innovative 
products;

• A medical sciences university system covering all provinces and 
actively participating in scienti� c research;

• An educated, well-informed and engaged population, especially 
in health-related activities; 

• Intersectoralism and political will, key premises determining the 
health of the Cuban population;

• Half a century of experience in health development, including 
constructing knowledge in the biological, clinical, epidemiologi-
cal and operational spheres. 

How far we advance in public health in the 21st century will depend 
on intelligently leveraging these conditions, and on the volume 
and quality of messages drawing on the Cuban experience that 
we can communicate to the international health community. 

CONCLUSIONS
Scienti� c research has been an important component of Cuban 
health achievements and must serve as a basic resource for tackling 
current challenges and those already visible on the horizon. This en-
deavor does not exclude any sector of society or branch of science 
and relies on the basic synergy among science, education and devel-
opment, a distinctive Cuban hallmark in the � eld of health. 
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