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Globalization has affected the reemergence of infectious diseases, with increased human travel
and trade facilitating the introduction of diseases into new areas and the resurgence of diseases
that had been eliminated in some places (1). However, the increased availability of scientific
information from various research groups can help in the development of new and improved
disease control measures. The combination of scientific research and reliable field assessments
that consider different areas of knowledge and different geographic locations (world regions,
countries, and communities) is essential for building greater understanding. This combination
can also provide evidence that guides prevention and control measures at the local, national,

regional, and global levels.

Dengue is a reemerging and uncontrolled disease. With dengue, there is a need for more
scientific research on the local factors that affect the disease system and the relationships among
those factors. There is also a need to develop new or improved dengue control approaches
(2). In this paper, the situation of scientific research on dengue is analyzed for the developing
country of Costa Rica. Although dengue has become the most important vector-borne disease
in Costa Rica over the last decade, published scientific research dealing with the local situation
is scarce (3). This could be due to various factors such as the historical and political context
and limited financial and human resources. Filling this gap in Costa Rica and other developing
countries would benefit local control programs and help efforts around the world to develop
best practices for dengue prevention and control. Making this new knowledge broadly available
could help improve the global dengue situation.

DENGUE AND DENGUE HEMORRHAGIC FEVER

A viral disease, dengue is a great global public health concern. It is endemic in more than 100
countries of Africa, Southeast Asia, the Eastern Mediterranean, the Western Pacific, and the

Americas. Dengue causes more illness and death than any other arbovirus. Worldwide, there
are approximately 2.5 billion people at risk of infection, and the World Health Organization

(WHO) estimates that there are about 50 to 100 million cases per year (4,5). Although dengue-
like symptoms had been reported earlier, the first known pandemic of dengue-like illness began
in 1779 (6). Infrequent but often large epidemics occurred from 1780 to 1940. Many tropical
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urban centers became endemic during this period, and epidemic dengue hemorrhagic fever
(DHF) emerged in the 1950s as Asian cities became hyper-endemic with co-circulating dengue
serotypes (7).

The virus responsible for dengue fever and DHF belongs to the family Flaviviridae (the same
family as the yellow fever virus), and four different viral serotypes exist: DEN-1, DEN-2,
DEN-3, and DEN-4 (7). Infection with one dengue serotype provides immunity for years, but
it does not protect against infection with the other serotypes (4,6). After an infection, a person
usually remains asymptomatic or develops self-limiting dengue fever characterized by sudden
fever and such symptoms as headache, retroorbital pain, body and joint aches, weakness, and
rash. Mild or severe hemorrhagic manifestations can also be present after a first infection, but
this is less frequent. Dengue hemorrhagic fever, which is more common in children, can lead
to shock from blood loss, and even death. It is generally accepted that having had a prior dengue
infection increases the risk of developing DHF upon infection with a different serotype (6).

Dengue virus is transmitted to humans through the bite of infected mosquitoes, and these
mosquitoes usually have acquired the virus by ingesting blood of infected and viremic humans
(transovarial transmission is also possible). Aedes aegypti is considered the main vector,
although other Aedes species, including Aedes albopictus, have been implicated in rural
epidemics as well as some urban ones (6,8). Aedes aegypti is a mosquito that lives in close
association with humans in urban and suburban environments. The mosquito prefers to ingest
human blood, and it breeds in artificial containers such as drums, buckets, tires, flower pots,
and vases (6,9-11). Therefore, the epidemiology of dengue is highly related to the biology of
the mosquito vector and human behavior, as well as the environment and the virus itself.

Ae. aegypti and dengue have a worldwide distribution in the tropics (4), and the incidence has
increased significantly over the past 25 years (12). In the Region of the Americas, highly
effective control campaigns eliminated Ae. aegypti from most of Central and South America
during the 1950s, but discontinuation of the control efforts led to reinfestation during the 1970s
and 1980s, and the reemergence of dengue (6). Transport of containers (such as tires and water
drums) that harbor mosquito larvae has promoted the introduction of the disease into new areas,
and so has travel by infected individuals (1,7,13). Globalization, population growth, and
uncontrolled or unplanned urbanization (where inadequate housing, water supply, and garbage
collection services increase available larval habitats) have all been major factors influencing
the current pandemic (14). These demographic and social changes, as well as a lack of effective
mosquito control, have facilitated the spread and permanence of Ae. aegypti and dengue virus
in many areas of the world (6).

There is no effective vaccine for dengue, so vector control is the main approach for control
and prevention. Although insecticide spraying has been used extensively, larval source
reduction (eliminating or cleaning water-filled containers that can harbor Ae. aegypti larvae)
is considered the most effective way of reducing and controlling the mosquito populations
(6). This control method has used vertical and community-based approaches. Most vertical
approaches have been unsuccessful due to poor sustainability, and community-based
approaches (with extensive health education and community outreach) have been only partially
successful. The increasing spread and incidence of dengue suggests that the current vertical
and community-based measures are generally ineffective, are inappropriate, or are being
applied incorrectly (2).

Scientific interest in research on dengue has grown, and opportunities for investigators to obtain
funds for that research have improved. Funding agencies, such as governments and
international organizations, have increased the amount of money available for research in
response to dengue’s growing global incidence and impact on public health. The Special
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Program for Research and Training in Tropical Diseases (TDR), which is an independent global
program of scientific collaboration cosponsored by the United Nations Children’s Fund, the
United Nations Development Program, the World Bank, and WHO, has classified dengue as
an “emerging or uncontrolled disease,” where research should be directed toward the
“acquisition of new knowledge and design of new disease control tools and systems” (15).
Currently, research supported by public sector funds is focused mainly on molecular
epidemiology, immune pathophysiology, second-generation vaccine discovery, and new or
improved approaches to vector control (16). According to the WHO/TDR Scientific Working
Group on Insect Vectors and Human Health, vector control objectives could be rationalized
by understanding the factors involved (vector, host, virus, environment) and their role in
transmission dynamics at the local level (2).

DENGUE AND SCIENTIFIC RESEARCH IN COSTA RICA

Dengue is the most important vector-borne disease in Costa Rica, and Ae. aegypti is the
mosquito responsible for viral transmission. This mosquito species was eliminated from the
country in 1960, but reinfestations occurred in some areas during the 1970s, and Ae. aegypti
was reported throughout the country in 1993. After more than 30 years of absence,
autochthonous cases of dengue fever were reported in the country at the end of 1993 (17). Since
the reintroduction of Ae. aegypti in Costa Rica there have been more than 140 000 cases
reported (Figure 1) (18-21), and all four serotypes have been detected (22).

In Costa Rica the Ministry of Health (MOH) is the entity that directs, conducts, regulates, and
investigates health development, and the MOH is also in charge of health surveillance (23).
Dengue control measures and guidelines are generally directed by the MOH, and they include
the use of insecticides and larvicides during epidemics, environmental care, house-to-house
inspections, and educational campaigns urging community members to eliminate larval
habitats and to protect themselves from mosquito bites (20). Associated with the MOH is the
Instituto Costarricense de Investigacion y Ensefianza en Nutricién y Salud (Costa Rican
Institute for Research and Teaching on Nutrition and Health) (CRIRTNH). CRIRTNH is in
charge of national research and education programs in nutrition and health, according to the
national policy on nutrition and health (24). Another public institution that works closely with
the MOH is the Caja Costarricense de Seguro Social (Costa Rican Social Security Fund)
(CRSSF). An autonomous institution, the CRSSF is in charge of public health care services,
social security, and basic pensions, and it also promotes research on and development of health
care (25). In addition, the general organization of the national health sector encompass various
ministries and institutions, including universities (specifically the health-related departments
within the universities), the Instituto Nacional de Seguros (National Insurance Institute), the
Instituto Costarricense de Acueductos y Alcantarillados (Costa Rican Water and Sewer
Institute), and the private health sector (26).

Few studies have assessed the burden of dengue on a country’s economy. Disability-adjusted
life years (DALYSs) have been estimated for dengue at approximately 427 DALY's per year per
million population in Thailand (for 2001) (27), and 658 DALY's per year per million population
in Puerto Rico (1984-1994) (28). This means that the losses from dengue are much greater
than those estimated for DHF alone, and similar to those attributed to meningitis, hepatitis, or
malaria in Latin America and the Caribbean (28). In Costa Rica, the CRSSF reported spending
approximately US$ 1.23 million (465 876 441 Costa Rican colones) for dengue care during
2002 and US$ 1.45 million (605 530 103 colones) in 2003 (29). Given the number of dengue
cases reported in each of those years, the CRSSF spent about US$ 100 per case in 2002 and
US$ 74 per case in 2003 (19,21).
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According to a 2002 analysis of the health sector done by the MOH, the overall importance of
transmissible diseases has been declining in Costa Rica, but dengue has been one of the vector-
borne diseases of increasing significance (26). The analysis recommended maintaining and
improving surveillance systems, as well as performing epidemiological studies for
implementation and evaluation of national interventions, policies, plans, and projects. In a
national health policy for 2002—2006 that was produced by the Government of Costa Rica
(30), HIV/AIDS and sexually transmitted diseases were the only infectious diseases for which
specific policies were developed. However, policies on other infectious diseases were to be
integrated into the other general strategies and policies. There was also a policy on “research
that responds to established priorities based on the analysis of health conditions and needs of
the health sector.” The strategies set for this policy included the development of a strategic
agenda for research on health, strengthening of the Consejo Nacional de Investigacion en
Salud (National Health Research Council), development of mechanisms that guarantee funding
for health research that responds to health priorities, and integration of research information
and results into the health information system. A national strategy for integrated dengue control
and prevention in Costa Rica (31) that began in 2004 was intended to strengthen existing
programs, reduce transmission, and develop a comprehensive surveillance system. The strategy
specifically includes engaging in and collaborating on entomological, epidemiological,
clinical, and social research activities focused on dengue.

Scientific research related to dengue in Costa Rica

Most scientific research in Costa Rica is carried out by public universities and their associated
research centers and institutes. While there are many private universities in the country, they
produce very little research, compared to the more research-oriented (and generally larger)
public institutions. Health-related departments of public and private universities are official
components of the national health sector in Costa Rica. These departments are responsible both
for training professionals and technicians in the health fields and for developing research
projects to strengthen and improve health (26). The public universities that are most closely
associated with health research and that would generally be expected to engage in research on
dengue are the Universidad Nacional (National University) and the Universidad de Costa
Rica (University of Costa Rica). The University of Costa Rica is the largest public university
in Costa Rica, and it is the university that does the most research in the country. For example,
University of Costa Rica staff members wrote more than 50% of the scientific publications by
Costa Rican authors cited in the Science Citation Index during the period of 1999-2001 (32).

Research in the area of biomedical sciences is well represented in Costa Rica, and the number
of publications has been increasing in recent years (32). In addition to research done at public
universities, biomedical research is carried out by the MOH (mainly through CRIRTNH), the
CRSSF, and other independent research institutes such as the Instituto Nacional de
Biodiversidad (National Institute of Biodiversity). The MOH, CRIRTNH, and CRSSF are
responsible for many of the scientific publications in the health field. The CRIRTNH has
specific research programs in infectious diseases (including dengue) and molecular techniques
(including dengue diagnostic methods). The CRIRTNH is the national dengue reference center,
and it provides laboratory confirmation for suspected dengue cases (33).

There are few scientific articles on dengue in Costa Rica. This is in spite of the country’s
capacity for conducting high-quality scientific research, the public health importance of
dengue, and the different entities where research is under way or could be developed. This
situation is even worse if only scientific research (with a specific methodology, results, and
analysis) that has been published in peer-reviewed journals is considered.

The lack of publications is evident when terms such as “Costa Rica” and “dengue” or “Costa
Rica” and “Aedes aegypti” are used to search in PubMed, the biomedical journal literature
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search system of the National Library of Medicine of the National Institutes of Health of the
United States. When we searched PubMed, we found only 11 relevant articles. Four of these
11 should not be considered original research pieces. One of the 4 was a general review, and
3 others were general descriptive reports carried in bulletins produced by either the Pan
American Health Organization (PAHO) or WHO. Of the 7 original research papers, only the
most recently published one (34) described the dengue situation in the country in some way
(antibody detection in children). Of the remaining 6 publications, 2 of them only included blood
samples from Costa Rica for diagnostic assays (35,36), one used mosquito samples collected
in Costa Rica for detecting insecticide resistance (37), one tested a species of copepods from
Costa Rica for possible biological control (38), another evaluated insecticides for control
(39), and the last one dealt with the presence of dengue in bats (40). Among the 11 publications,
only the most recent one (34) included a first author affiliated with a Costa Rican institution.
In the 11 pieces found in the PubMed search, there were no articles on public health or
population-based epidemiological research, none with descriptive analyses of the vector
situation in the country (or specific communities), none on testing for new control approaches,
and none on the efficacy of current public health interventions in the country.

Peer-reviewed health journals from Costa Rica and some other Latin American countries that
are not included in PubMed can be searched through such other bibliographic databases as
REVIST (articles from health journals from Costa Rica), SciELO (scientific journals from
Latin America and the Caribbean), SciELO Costa Rica (scientific journals from Costa Rica),
LILACS (Latin American and Caribbean literature on the health sciences), and IMBIOMED
(a Mexican index of Latin American biomedical journals). However, these databases, which
include many articles in languages other than English, are frequently overlooked by researchers
and health professionals in developed countries (41). Searches in these databases would be
expected to yield more scientific publications concerning dengue in Costa Rica, and, in fact,
additional articles were found when we performed searches. However, when excluding the 11
pieces already found in the PubMed search, and including only publications in peer-reviewed
journals, only 19 new pieces remained. Of these 19, 6 of them were descriptive reports or
literature reviews. Of the 13 other papers, 3 of them resulted from a project on biological control
efforts using copepods in one community (42—44), and another 3 from an analysis of vector
populations in one neighborhood (11,45,46). Two were related to clinical symptoms and
diagnostic criteria (47,48), 2 to effects of viral infection and the response in cells (49,50), and
the remaining 3 included epidemiological descriptions and surveillance evaluations (51-53).
Therefore, given the results of the literature searches done in databases other than PubMed, it
appears that there is some information that may be useful for control activities in Costa Rica,
especially in terms of descriptive epidemiological analyses, the analysis of mosquito larval
habitats, and the potential for biological control. However, there is still insufficient published
original research that is widely available to the scientific community. There are few original
research articles that have been published in peer-reviewed journals. In addition, the articles
that have been published show little diversity in terms of research topics. This is especially
true for those areas related to epidemiology and public health, and the appropriateness and
efficacy of current prevention and control interventions in Costa Rica.

Another source of scientific research in Costa Rica are students’ university theses. Although

the results of some theses are summarized and published in peer-reviewed journals, not all of
them are. Complete theses are available in Costa Rica through the universities’ libraries, but

accessing them from other countries is more difficult, and these “unpublished” materials are

generally not considered for further worldwide analysis and application.

Searches done via the Internet of the databases of the libraries of the University of Costa Rica
and the National University yielded 10 theses that were directly related to original research on
dengue (literature analyses and reviews were excluded). Four of the 10 were theses for a
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master’s degree in epidemiology from the National University’s Regional Graduate Program
in Veterinary Tropical Sciences (Posgrado Regional en Ciencias Veterinarias Tropicales). Six
of the 10 theses were from various programs of the University of Costa Rica (pediatrics, public
health, microbiology, and nursing). The 10 theses included ones with specific evaluations and
descriptions, clinical findings, epidemiological modeling, and surveillance strategies, as well
as information on social organization and response, seroprevalence, and viral phylogenetics.
This listing indicates the increasing interest in various areas of dengue research at these two
public universities. However, the continuing dengue problem warrants further evaluation,
additional research, and broader presentation of results to the international scientific
community.

International organizations, such as WHO and PAHO as well as Costa Rican entities such as
the MOH, CRIRTNH, and CRSSF, have published many documents on dengue, and they have
dengue-related information on their Web sites. However, the MOH surveillance information
is sometimes not updated for months. The Web sites of the WHO, PAHO, CRIRTNH, MOH,
and CRSSF list various documents that can give an idea of the dengue problem in Costa Rica.
In general, there are five types of documents: (1) guidelines for diagnosis, reporting, and
control; (2) national programs and policies; (3) reports of surveillance and local situations;
(4) reports of experiences from prevention and control activities; and (5) summaries and results
of workshops. However, many of the documents are not available for downloading in full-text
format. In addition, the majority of the documents cannot be considered valid scientific
research. They do not have a specific initial hypothesis or objectives, a detailed methodology
description, or a research results section. In addition, they have not gone through the final
validation process of peer review by other scientists.

Possible reasons for the gap in local scientific research

The lack of scientific research on dengue in Costa Rica needs to be viewed in a national context
in order to look for possible explanations. Among the possible reasons for the gap are these
six: the historical context, limited human resources, limited financial resources, issues with
data availability, and difficulties in collaboration. Each of these six will be briefly discussed
in the paragraphs below.

Historical context—Dengue in Costa Rica re-emerged relatively recently, in 1993, after
being absent from the country for more than 30 years (17). At that time there was probably a
lack of knowledge of dengue in the health field, including among scientists and public health
officials at universities, research institutes, the MOH, and the CRSSF. Moreover, many of
those authorities may have considered the existing knowledge on this disease system to be
adequate for developing effective control and prevention programs for the country. This could
have led to a slow response in new local scientific research. In addition, existing research groups
already had defined areas of interest in other diseases that were more relevant while dengue
was absent. Many of these research group scientists are still active, and they have continued
with their areas of research, thus influencing the path that new, younger scientists follow.

Limited human resources—The human resources in the MOH, the CRSSF, and other
public institutions are generally limited, so those persons have little or no time available to
conduct research. Outside CRIRTNH, there are also few real incentives and little support for
research efforts, and public institutions must prioritize their activities with the time and
personnel that they have available. In addition, the fact that dengue’s reappearance is relatively
recent means that there are not many scientists with long careers in dengue research. There are
now no scientists, academicians, or health professionals in the country who stand out as
established dengue experts, such as by having published more than five original scientific
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research articles on dengue or Ae. aegypti, and with at least one publication in an international
journal.

Limited financial resources—It is estimated that the countries of Latin America and the
Caribbean account for only around 2% of the worldwide funding and scientific output in the
health field (54). Local public funding for research is generally limited in developing countries,
and this is the case in Costa Rica. Funding in the MOH and CRSSF does not include specific
funds for conducting research and writing publications, and activities must be prioritized within
their limited budgets. Funding in universities is available specifically for research, but it is still
limited and generally goes to research institutes and centers, or to a small number of modest,
low-budget projects (in many cases with a budget of less than US$ 1 000 per year, excluding
salaries).

Issues with data availability—Health statistics and surveillance data are handled by the
CRSSF and the MOH, and that information is usually made available to other countries through
bulletins and Web sites. Data on the Web sites is sometimes only updated every few months,
so recent data are generally obtained directly from the institutions. Obtaining the data may be
difficult for international and even Costa Rican scientists who are not working directly with
those institutions. Data on specific individual community control projects and activities is even
harder to obtain.

Difficulties in collaborating on research—There are limited research collaborations
between the institutions that could be involved in scientific research on dengue in Costa Rica.
However, research collaborations could contribute to establishing national priorities to guide
research in this specific field. In developing countries, MOH staff members are sometimes
asked by researchers from other institutions (from the same country or other countries) to assist
with scientific studies, but those staff members are rarely notified about the resulting
publications or credited as coauthors in the resulting articles (55). In addition, although many
research activities require effort and dedication, the public health sector perceives that there
are few measurable direct benefits for the health of people in general (55). These issues can
determine whether the MOH or other governmental agencies are interested in collaborating
with other organizations and individuals on research activities.

Limited publication of results in scientific journals—It is possible that more quality
research concerning dengue in Costa Rica is being conducted, but the results are not being
published in peer-reviewed journals. In fact, the 2004 final report on the national strategy for
integrated dengue control and prevention in Costa Rica (31) recommended participation in
relevant research activities. However, researchers may not have enough time or incentives to
write scientific papers, or they may be more interested in applying the research results than in
preparing them for formal publication. In public health institutions, the priority might be to
take action based on experiences or results, so there are not many scientific articles resulting
from their work. Another possible reason for not publishing results may be that some Costa
Rican public health researchers fear that other researchers, from Costa Rica or other countries,
will criticize the methods or the validity of the results presented in any publications. In addition,
written and televised news reports frequently inform the public about the situation with dengue,
with MOH and/or CRSSF officials being interviewed or providing information. Therefore,
those officials may consider such news reports and interviews, along with bulletins and reports,
as being sufficient for keeping the public up to date. However, if researchers do not publish
scientific papers about the situation in Costa Rica, the country’s situation does not receive
serious international feedback.
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LESSONS FROM OTHER COUNTRIES IN THE REGION OF THE AMERICAS

From performing literature searches for other countries of Central America, we believe that
the situation with respect to scientific publishing on dengue in those countries is much like the
situation in Costa Rica. However, there are certain nations in Latin America and the Caribbean
that have much more experience with dengue research. Two small countries that exemplify
this are Cuba and Trinidad and Tobago.

The history of dengue in Cuba is somewhat different from that in Costa Rica. Cuba suffered
very severe epidemics of dengue fever and DHF before the 1990s. There was an epidemic in
1977, where approximately 45% of the population was infected with DEN-1. There was an
epidemic in 1981, with the DEN-2 serotype and many cases of DHF being reported. After that,
dengue was effectively controlled until 1997 (56).

Cuba has a long history of research on dengue, mainly due to the Pedro Kouri Institute of
Tropical Medicine (of the Cuban Ministry of Health). This institute contains several PAHO/
WHO collaborating centers, including the PAHO/WHO Collaborating Center for the Study
for Virology and the PAHO/WHO Collaborating Center for the Study and Control of Dengue.

A search for documents related to dengue and Cuba in PubMed yielded 99 items, with 59 of
them being published in 1993 or more recently. A search in LILACS found 75 items. There
were many reviews, as well as papers on such areas as descriptive epidemiology, immunology,
diagnostics, vector biology, control, community organization, and pathology and
immunopathology. In addition, a search of the WHO library located 13 WHO publications,
most of which reviewed and analyzed the dengue situation, experiences, and control programs
by using Cuban publications.

Cuban publications have provided scientific evidence for developing guidelines on dengue and
DHF control, as well as for diagnosis and understanding dengue immunopathology. Cuba is
one of the very few places where source reduction efforts have had documented success (57),
and there is also published evidence for effective intersectoral coordination and control
activities (58). This research from Cuba is made available in the scientific literature, and has
helped in Cuba and around the world to better understand this disease system and efforts for
its control. The information coming from Cuba has also been an important part of the scientific
evidence that has been used to develop WHO guidelines.

Trinidad and Tobago was declared free of Ae. aegypti in 1960, but the island of Trinidad became
reinfested very soon after that. However, the island of Tobago remained free of the mosquito
until 1981 (59). Dengue incidence increased during the 1980s and 1990s, and a major outbreak
occurred in 1998 (60). A basic search for scientific articles containing the terms “dengue” and
“Trinidad” or “Aedes” and “Trinidad” in PubMed yielded 75 publications (with 33 of them
since 1993). A similar search in MedCarib (Caribbean health sciences literature) also produced
75 publications. Most of the papers were related to dengue epidemiology and vector biology,
and they included such topics as ecology, dengue transmission dynamics, population genetics,
insecticide resistance, epidemiology, surveillance methods, control approaches and activities,
and virology. It is worth noting that many of the articles were linked to the same researchers
in Trinidad and Tobago, whose efforts have included collaborations with various international
institutions and organizations.

Much of the knowledge on Ae. aegypti behavior and dengue transmission in the Americas has
come from studies in Trinidad and Tobago. Vector control activities must take into account

the biology and ecology of the mosquito vector, and scientific evidence is crucial for control
approaches. For example, research in Trinidad and Tobago has helped to determine local types
of breeding sites that should be targeted for control, thresholds for dengue transmission (which
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help define vector control targets) (57), and new or more adequate methods for entomological
surveillance and control (10,61,62). The results from these and other studies of Trinidad and

Tobago have been used to support many publications and reviews that are relevant to public

health around the world.

Costa Rica could learn from Cuba and Trinidad and Tobago, considering how their research
has been critical for the development of local and global dengue control and prevention
strategies. The articles published from research conducted in Cuba and Trinidad and Tobago
are a great example of interdisciplinary research and intersectoral collaboration. There are
currently PAHO and WHO control guidelines that are consistent with this international
research, but the growing incidence of dengue in Latin America and the Caribbean suggests
that local factors also need to be studied rigorously. It is not enough to simply follow approaches
that have been established in other geographical areas. At the local level, some prevention and
control methods may be more effective than others, depending on the political, social, cultural,
educational, environmental, and economical context. Therefore, control activities that are
based on scientific evidence need to be adapted for different communities, countries, and world
regions.

POSSIBLE BENEFITS AND POSSIBLE DETRIMENTS FROM LOCAL
SCIENTIFIC RESEARCH

Benefits could come from local scientific research on dengue if that research produced a better
understanding of the diseases system, including the local determinants of human and vector
behavior, disease severity, and changing dengue epidemiology. In addition, interdisciplinary
research could generate evidence concerning other dengue-related issues that are usually not
considered during “traditional” infectious disease research. For example, interdisciplinary
approaches could bring to light the true impact of control activities in communities, the attitudes
of people toward the disease, and the attitudes of people toward control programs. The new
information could improve current local efforts. Further, this research could have an impact
on both the country where the research was done and on other nations in the same world region.
Vector control objectives could be rationalized by understanding the factors involved and their
role at the local level (2). Moreover, publication of information about specific experiences
would make it possible to evaluate those experiences, and the experiences could provide useful
insights for similar control programs in other countries.

Nevertheless, an increased but unbalanced focus on scientific research and publication on
dengue in Costa Rica could harm other health programs in the country by decreasing resources
available for other health areas and other diseases. Research might not be widely accepted
politically by Government officials if the publication of results promoted public criticism of
Government-run institutions. This criticism might be a consequence of unexpected “negative”
results found while investigating such things as ongoing control programs and public health
services administered by the Government. Criticism might also come from members of the
general public who thought that resources were not being handled properly. This could happen
if the results of publicly funded research did not directly or immediately improve the health
situation or have relevance for current health policies and programs. Also, if priority areas were
not clearly defined, specific areas of research that should be national or global priorities might
be ignored, or there might be redundancy among various research activities, with a resulting
waste of human and financial resources.

CONCLUSIONS AND RECOMMENDATIONS

As in other developing tropical countries, dengue has become a serious health problem in Costa
Rica, and the situation does not seem to be improving. Moreover, published scientific research
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related to dengue in Costa Rica is scarce, especially concerning scientific evidence for local
risk factors and control activities. More research is needed to generate scientific evidence that
will support control programs. Research is also needed in the multi-disciplinary fields of
knowledge that are related to dengue. This research will serve to identify local risk factors and
to determine how the behavior of human, vector, and viral populations—and the interactions
between them and the environment—are affecting the disease system. Also, scientific
evaluations of current control activities, their true impact on dengue transmission, and the risk
for future outbreaks would enhance control and prevention efforts. In turn, this would improve
strategies at the community, country, and global levels, by making the results available through
scientific publications.

Health officials, scientists, and research groups in Costa Rica need to strengthen their
intercommunications and promote discussion and exchange of ideas concerning the dengue
situation. As has been outlined in the national health policy for 2002-2006 (30) and the national
strategy for integrated dengue control and prevention (31), it is important for the country to set
priorities in specific areas of dengue research and to plan for the most relevant investigations.
Multidisciplinary and intersectoral participation would improve the research, as dengue
epidemiology is closely related to human behavior, the environment, the vector, and the virus.
Working within the framework of the scientific research activities and priorities, the
collaborating sectors and institutions would need to address the social, political, economical,
cultural, and environmental contexts.

Increasing the research collaborations between the public health sector and the academic/
research sector in Costa Rica would be beneficial for all those involved. It could optimize
research funds and human and technological resources (63), as well as reduce redundant
research efforts. Increased collaboration could also help bridge the gap that often exists between
scientific results and public health activities, as well as help promote the acceptance of local
scientific evidence and its application in the community (63). Collaboration between local
institutions and international entities could also be promoted. This would increase research
resources, training opportunities for scientists, and possibilities for comparing the dengue
situation in Costa Rica with that of other countries.

Building capacity and conducting more training in research areas related to dengue is an
important effort that could be explored further by Government institutions and
nongovernmental entities in Costa Rica. This process could be assisted through collaborations
with international organizations, academic institutions, and research centers. Scientific
expertise needs to be developed to carry out and promote quality health research, and building
this capacity is an integral part of the health research systems at the national and global levels
(64). The growth in expertise could result in more resources being allocated for dengue
research, as well as national and international collaborations. Building the interdisciplinary
research capacity within the country’s institutions is essential. The country needs dengue
research experts in multiple disciplines to produce high-quality research on such topics as
virology, entomology, epidemiology, public health, social sciences, and communications.

While health authorities in Costa Rica realize the importance of intersectoral and
multidisciplinary investigations of dengue (31), more efforts are needed to promote timely
publication of the research results in scientific journals. This would allow the country to share
its knowledge of new approaches for control activities and to receive feedback from fellow
scientists. The scientific evidence would be useful in the global efforts to understand dengue
and why control methods do not seem effective in many areas of the world. The information
would also provide different, Costa Rican (Central American) perspectives to consider when
analyzing evidence-based global guidelines from organizations such as WHO and when
assessing guidelines for the Region of the Americas from PAHO.
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The rising incidence of dengue in Costa Rica and in other areas of the world shows the need
for many different efforts to fight this disease. These efforts should include filling the gaps in
local scientific research on dengue. However, this cannot be done without collaboration among
the various sectors related to the health field, multidisciplinary approaches to understanding
and solving disease problems, and the political will to support scientific research activities.
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Number of dengue cases reported in Costa Rica, 1993 to 2005
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