SPECIAL ARTICLE

Infectious disease management:
Lessons from Cuba
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ver the past decade in Canada, infectious disease out-

breaks have repeatedly been in the public spotlight. The
Escherichia coli outbreak in Walkerton, Ontario (1), the severe
acute respiratory syndrome outbreak in Toronto, Ontario (2)
and the Clostridium difficile hospital outbreak in Montreal,
Quebec (3), have cost lives, grabbed headlines and stressed
local health care systems. Each outbreak raised questions about
our ability to prevent outbreaks, detect outbreaks early, and
respond efficiently and effectively to infectious disease crises;
these outbreaks also highlighted gaps in Canada’s preparedness
for managing major infectious disease problems when multiple
jurisdictions are involved (4). Canada’s poor track record of
tuberculosis control in the north (5) raises the concern that
this problem is not limited to crisis situations, but rather has
deeper implications for the management of infectious diseases
in Canada.

A 2004 World Health Organization (WHO) report, enti-
tled ‘World Report on Knowledge for Better Health: Strengthening
Health Systems’, stresses the importance of being open to new
ideas and approaches for translating health care knowledge
into action (6). The following observation from the WHO
report is particularly apt when applied to many Canadian
infectious disease management problems (6):

“The knowledge that an intervention works is only half
the equation of improved health. What is standing in
the way of improved health is the knowledge about how
to effectively implement and use the interventions”.

Knowledge, expertise and money are often not the limiting
factors.

Industrialized countries, including Canada, tend to be nar-
row in their selection of approaches to address health care
problems (including those in infectious diseases), looking no
further than to each other. Hence, each country uses similar
research strategies, paradigms and sources of evidence, con-
vinced that these approaches are best. Outcomes and evidence

from developing countries are largely ignored or considered
irrelevant, despite their successful track record in managing
infectious diseases in the face of sparse resources.

Cuba, a relatively poor and small country (population
11.2 million), has managed to bring about remarkable achieve-
ments in health in the past 30 years despite difficult fiscal
restraints and limited resources (Table 1) (7-10).

The scope of Cuba’s success has been validated through the
authors’ study of Cuba over many years (JMK: Over 65 visits to
Cuba since 1976, written or coedited 13 books on Cuba; EBC:
Cuban physician/epidemiologist/medical historian living and
working in Cuba; JMK, NEM, BH and EBC: Personal observa-
tion of the Cuban health care system). To illustrate this suc-
cess, we chose to compare Cuban data with data from the
United States and Canada (because these were readily avail-
able) to clearly show what Cuba has been able to achieve.

The experience of the United States has shown that more
money for health care does not translate automatically into bet-
ter health. Indeed, while the United States has the highest
health spending per capita (7), it does not have the healthiest
population in the world (Table 1) (7-9). In contrast, Cuba, with
much fewer resources, has managed to bring about the elimina-
tion of polio and good control of tuberculosis, and can claim
the lowest rate of HIV in Latin America (0.05% in 2004
according to the Joint United Nations Programme on
HIV/AIDS (UNAIDS) [10]). Cuba also has a better infant
mortality rate than the United States as well as the same life
expectancy at birth (8). Cuba’s health achievements have been
attained with only a fraction of the resources available in the
United States and in other Organisation for Economic
Co-operation and Development (OECD) countries. According
to the World Bank (7), Cuba spends 7.5% of its gross domestic
product on health expenditure, compared with 9.6% in
Canada, 14.6% in the US, and the OECD average of 8.6% in
2003 (Table 1) (7,9). Of note, the overall annual per capita
income of the Cuban population is only $1,170 compared with
$28,390 in Canada and $41,400 in the United States in 2004 (8).
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TABLE 1

Basic indicators at a glance: The United Nations Children’s
Fund (UNICEF), Organisation for Economic Co-operation
and Development (OECD) and the World Bank

United

United

Indicator Cuba Canada States Japan Kingdom

Total population, 11,245 31,958 295410 127,923 59,479
2004 (thousands)

GDP spent on 7.5 9.6 14.6 7.9 7.7

health, 2003 (%)

GNI per capita*, 2004  $1,170 $28,390 $41,400 $37,180 $33,940

Infant mortality rate 39 28 26 31 23
(under 1 year), 1960

Infant mortality rate 6 5 7 3 5
(under 1 year), 2004

Under 5 years mortality 54 33 30 40 27
rate, 1960

Under 5 years mortality 7 6 8 4 6
rate, 2004

Life expectancy at 78 80 78 82 79

birth, 2004 (years)

*Currency is expressed in United States dollars. GDP Gross domestic product;
GNI Gross national income. Data from references 7 to 9

TABLE 2
Number of health care professionals per 10,000 population
in 2002: Canada versus Cuba

Profession Canada Cuba

Physicians 21.0/10,000 54.6/10,000
Nurses 98.0/10,000 69.1/10,000
Dentists 5.7/10,000 8.7/10,000

Data from references 9, 11 and 12

WHAT ARE SOME OF THE FACTORS THAT
APPEAR TO HAVE BEEN IMPORTANT FOR
THIS CUBAN SUCCESS IN HEALTH?
Despite overwhelming economic difficulties, the government
of Cuba has maintained its commitment to a comprehensive
system of health care, oriented to primary care and prevention
(11). The Cuban philosophy of health care is simple: provide
high levels of medical support at no cost to the patient for the
entire population, and pursue a resolutely preventive approach
to health care — especially in the area of infectious diseases
(12). Equity of access, attention to the most relevant health
issues and emphasis on cost effectiveness are fundamental to
the success of the Cuban health care system. Access to quality
health care, including promotional, preventive, curative and
rehabilitative services, is seen by both the government and the
public as one of the two crown jewels of the country, the other

being access to quality education.

Alongside this careful attention to health care and educa-
tion, Cuba has also focused its attention on other major deter-
minants of health through subsidized quality housing; low
unemployment rates and widespread job-creation programs;
social security and retirement benefits; a nationwide (and
heavily subsidized) day care and early childhood education
program; sanitation efforts; nutrition support via the Cuban
ration card system, which provides all Cubans a guaranteed
amount of affordable food regardless of wealth or location; and
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community involvement in all population-based prevention
strategies (11).

Another major difference between Canada and Cuba is in
the area of intersectoral relationships between population-
based organizations (which bring together unionized workers,
neighbours, peasants, women, professionals and students), gov-
ernment bodies and ministries (13). The Committees to
Defend the Revolution and the Cuban Women’s Federation
are particularly important. The Committees to Defend the
Revolution bring the neighbours on a city block together
almost every month to analyze legislation and government
policies, discuss neighbourhood problems and shortages, and
plan how best to use collective resources (everything from
recycling bottles to cleaning the streets). A key role has been
their duty to share information, including news on personal
and public health issues. The impact of this integration of both
medical and nonmedical aspects of health can be observed in
Cayo Hueso, Cuba, where this ecosystem approach to health
was used to improve the quality of life and health outcomes
(14).

With respect to the formal health care system, the Cuban
government has concentrated sparse resources largely in pri-
mary health care, with 32,000 family doctors (more than 50%
of all doctors) working alongside 32,000 nurses in the commu-
nity to support the emphasis on prevention, early diagnosis,
prompt care and timely rehabilitation. As shown in Table 2,
there are sharp contrasts between the numbers of physicians
and nurses per capita in Cuba and Canada (9,15,16). Cuba has
one doctor for approximately every 200 people compared with
Canada, where the ratio is one per 476.

Medical education consists of a six-year medical curriculum
that parallels the Canadian program, from which students
graduate as ‘general comprehensive physicians’ (also known as
general practitioners) (17). There is much emphasis on deter-
minants of health, epidemiology and preventive care.
Following graduation, there are two years of mandatory family
medicine residency training. Postgraduate opportunities for
physicians are available for those who wish to pursue further
specialty training. Although it is difficult to obtain an objec-
tive measure of the quality of the Cuban medical education
model, Cuba’s outstanding achievements in health indicators,
as outlined in Table 1, attest to the success of this medical edu-
cation strategy.

The ‘Family Doctor and Nurse’ program was first initiated in
a Havana neighbourhood in 1984, and has expanded to become
the norm over the past 21 years (17). Preventive health care and
close doctor/nurse-patient-community relations are at the heart
of this strategy, which puts emphasis on maternal and child
health, chronic noncommunicable diseases, communicable
diseases, care of the elderly, and Continuous Assessment and
Risk Evaluation (CARE Program) (17).

In the Family Doctor and Nurse model, the health care
team lives in the community and meets with each patient in
their catchment area at least twice a year, maintaining detailed
records, using a checklist format, and doing ongoing risk eval-
uation accompanied by personal patient intervention and edu-
cation programs (CARE Program). Records, including those
on immunization, are meticulous (NEM, BH and JMK; personal
communication).

Each team provides care for 700 to 800 people, or approxi-
mately 120 families (12,17). The Family Doctor and Nurse
team are also integrated into a multidisciplinary polyclinic
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team with the community obstetrician, geriatrician, psychia-
trist, social worker and statistician (18). The polyclinics focus
on providing basic emergency services, specialist clinics and
rehabilitation services, and they have a strong public health
focus to ensure that preventive measures, such as routine
immunization; testing, treatment and follow-up for tuberculo-
sis and HIV; and local and home mosquito control to decrease
the risk of dengue, are all performed expeditiously.

Active exchange of epidemiological data among the local
Family Doctor and Nurse team, the polyclinic and the national
health care system (Ministerio de Salud Pdblica de Cuba)
allows for regular evaluation of current programs, updates on
communicable diseases and identification of target areas in
need of specific interventions at the local level, all in a timely
fashion. The public health links between the national level
and the community and local levels are therefore tight, and
dialogue is bidirectional.

By living in the community where they work, the Family
Doctor and Nurse teams are well placed to detect risk factors,
medical difficulties and infectious disease outbreaks early. They
provide leadership in the community in the areas of environ-
mental and public health. They are expected to control or
report any environmental concerns noted in the community
and to work in disease prevention (12,17). Their activities
range from ensuring garbage is handled correctly, to supervis-
ing insecticide brigades seeking to kill mosquito larvae to pre-
vent malaria and dengue fever, to tracking down those who
have missed an immunization or a pap smear test.

An example of the benefit of such a linked system is seen in
the way in which patients are managed following discharge
from hospital. In contrast with Canada, the norm in Cuba is
that the Family Doctor and Nurse team is actively involved
with both in-hospital and community management of their
patients, with all discharged patients in Cuba receiving daily
home visits to ensure a smooth transition of care from hospital
to community. The team is well placed and well connected to
detect and report on nosocomial infections.

The Family Doctor and Nurse program and other programs
focused on the nonmedical determinants of health have all
contributed to outstanding health outcomes for a developing
country with very modest resources. Infant mortality rates and
under-five mortality rates have declined from rates much higher
than those of industrialized countries in the 1960s (39 per
1000 under one year of age) to rates on par with OECD coun-
tries in 2004 (Table 1) (9). In addition, there has been a sig-
nificant decrease in hospital outpatient visits, which fell by
almost 50% between 1980 and 2000, and in the rate of hospi-
talizations (from 15.1 per 1000 inhabitants in 1984 to 10.8 per
1000 inhabitants in 2003) accompanied by a 20% increase in
patient visits at the primary care level (17).

The success of Cuba’s immunization program is particu-
larly worth noting. Over 95% of Cuban children are immu-
nized against 13 vaccine-preventable diseases (17,19), a
rate that is better than that seen in many OECD countries.
Polio, measles, mumps, rubella, diphtheria and tetanus have
disappeared (15,19), a remarkable feat given the country’s
limited resources. These outcomes led the Pugwash
Conference to nominate Cuba’s National Immunization
Program for the Gates Award for Global Health in 2001
(20). Furthermore, in the spirit of ‘people before profit’,
Cuba’s political priority has been to develop its own
resources to meet its health needs (21), including those for
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immunization. Hence, Cuba has developed a strong vaccine
manufacturing program using its own domestic capacities,
thus ensuring security of supply, which is a goal of the
Canadian National Immunization Strategy (22) that has yet
to be achieved by Canada.

Cuba’s vector control program provides another striking
example of how the country effectively mobilizes in the face
of a public health crisis (23). Coordinated efforts by entire
communities, relevant political legislation and improve-
ments to the public health infrastructure all contributed to
the success of their campaign against Aedes aegypti, to control
dengue disease.

In addition to Cuba’s remarkable success in health indexes
related to immunization and infectious disease, it is important
to note other advances that have been made in disease pre-
vention and control. For example, Cuba has made consider-
able progress in reducing the mortality burden from
cardiovascular disease, with levels of control of hypertension
among the best in the world (24).

Other developing countries are also reaping benefits from
Cuban health care expertise through Cuban medical missions
in a number of developing countries in Africa and Latin
America; by provision of free medical education for students
from these countries; by adaptation of the Cuban model locally
in these countries to improve health; and through the provi-
sion of low-cost, WHO-prequalified Cuban vaccines (25-27).
Developing countries are also interested in how a relatively
poor country like Cuba has been able to achieve major suc-
cesses in health biotechnology (21).

Cuba’s outstanding achievements in health care outcomes
should inspire any country considering strategies for health
care reform. Cuba’s adherence to the three underlying princi-
ples of equity, integration of public health services, and the
imaginative haressing of human resources in a collaborative
manner has been key to its success. In particular, in the current
global climate of emerging infectious diseases, the world would
be remiss not to heed Cuba’s ecosystem health approach to
potential health crises.

While some components of the Cuban model and those in
other developing countries may be specific to local context
and resist transplantation from their distinctive cultural and
political environment to ours, we should not be dismissive
about what we can learn from developing countries’ applica-
tion of the four WHO critical Health Compass criteria
for success — namely, relevance, quality, equity and cost-
effectiveness (28).

The excellent health outcome results in Cuba at modest
cost begs a number of questions: can similar successes be
obtained in Canada if some Cuban health care strategies —
especially those related to infectious disease control noted
above — are adapted, particularly for our marginalized and vul-
nerable populations? Could we, too, reap significant health
benefits by redressing the balance and tightening the links
between public health and primary and acute care medicine in
our country as was done in Cuba?

We believe there is much to be learned about quality, cost-
effective health care from developing countries. It is time to
expand our vision to embrace alternative models of health care
that have met with such success. By considering lessons from
Cuba, within the Canadian context, we may put ourselves in a
better position to address our own health care needs, particu-
larly those related to infectious diseases.
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