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This report responds to the request for information expressed in resolution 
EB91.R3. It describes the spread of dengue and dengue haemorrhagic fever/dengue 
shock syndrome, and explains why dengue transmission has increased. It provides 
information on the rise of the disease and its mosquito vectors during the period of 
1950 to 1993 and on populations at greatest risk, including as an annex a list of 
countries currently affected. 

The report proposes steps for formulating a prevention and control strategy. 
It also suggests continued efforts to develop vaccines and action for improving 
dengue surveillance and vector control at community and country levels in order to 
reduce dengue morbidity and mortality in the most cost-effective manner. Lastly, it 
reviews possible budgetary implications of prevention and control activities at global, 
regional and country levels. 
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I. BACKGROUND 

1. Dengue and dengue haemorrhagic fever (DHF) are mosquito-borne viral diseases which are antigenically 

related to yellow fever virus. Four distinct viruses, named dengue 1 to 4’ cause classic dengue fever in humans. 

No cross-protection exists between these viruses, and an individual who has recovered from a dengue 1 

infection remains susceptible to infections by dengue 2, 3 or 4 viruses. There is strong evidence indicating that 

the risk of DHF is substantially greater among persons suffering a second dengue infection. These unique 

characteristics of dengue viruses make vaccine development, diseases surveillance and laboratory diagnosis 

exceptionally challenging. 

2. At present dengue and DHF epidemics threaten one fifth of the world's population, or approximately 
one billion people residing in urban areas in more than 90 countries in Africa, the Americas, Asia and the 
Pacific islands (see annex), and cause millions of cases annually, with thousands of deaths. An unknown 
number of people are also at risk in some rural areas in China, India, Indonesia, Myanmar and Thailand. The 
number of dengue epidemics has substantially increased in the past 10 years. 

3. Dengue and DHF are the most serious and rapidly rising arbovirus infections in the world. In the 
countries affected they respect no one, inflicting debilitating symptoms and death throughout the social strata, 
rich and poor alike. They frequently affect the very young and the elderly. Most cases occur in densely 
populated urban areas; however, where basic services such as water supplies and solid waste management are 
inadequate, the urban and rural poor are at higher risk. 

4. Dengue as a disease has been recognized for more than 200 years; the role of the mosquito 

Aedes aegypti as the principal vector of this arbovirus has been known for the past 70 years. Ae. aegypti is also 

a vector of other tropical diseases. In the past, dengue in its classic form caused massive epidemics of disease 

in the Americas, Asia and the Mediterranean. Rapid, unplanned urbanization has created new larval habitats 

for the mosquito vector and its population densities have grown. With tht spread of the vector, dengue has 

also advanced, with a great increase in its incidence. 

5. In 1953-1954 a new disease syndrome associated with dengue appeared in the Philippines and quickly 
spread through South-East Asia and the Western Pacific. Unlike classic dengue, this syndrome was mainly 
seen in young children, and caused severe illness with haemorrhages, shock and considerable mortality. It was 
named dengue haemorrhagic fever/dengue shock syndrome (DHF/DSS). In the past three decades, the 
incidence of dengue with mortality from DHF/DSS has increased significantly in 33 countries or territories of 
South-East Asia and the Western Pacific. 

6. In the Americas a hemisphere-wide Ae. aegypti eradication programme was undertaken in the early 1950s 

and 1960s, and dengue virtually disappeared from the region; however, the eradication programme did not 

achieve its goal. Vector populations have now returned to previous or higher densities and have often spread 

into new areas. The incidence and distribution of dengue has increased, affecting 40 countries or territories, 

with massive epidemics occurring in the Caribbean, Mexico, and Central and South America. The first DHF 

epidemic occurred in Cuba in 1981，with over 300 000 cases of dengue, 10 000 cases of DHF, and 158 deaths. 

DHF has subsequently appeared in at least a dozen countries of the Americas and is continuing to advance 

virtually everywhere the vector is found. 

7. Another, closely related species of Aedes known to be a secondary vector in Asia, Ae. albopictus, was first 

noticed in the United States of America in 1985, where it has spread rapidly, and has also appeared in Brazil. 

In some areas it is replacing aegypti, with unknown epidemiological consequences. Since the species breeds 

in both artificial and natural containers, its control will be an even greater problem than that ofAe. aegypti. 
Studies have demonstrated that Ae. albopictus was introduced to new territories from Asia via an extensive 

world trade in used truck and car tyres. When stored exposed to the elements, the tyres collect rainwater. 

Such a habitat is a preferred egg-laying site for container-breeding female mosquitos. Even though the tyres 

dry out, the eggs remain viable inside. Should the tyres once again be left unprotected after shipment and 

receive rainwater, the eggs will hatch almost immediately and a new mosquito focus is produced. 

8. In Africa Ae. aegypti is the vector of both urban yellow fever and dengue, and the incidence of both these 

diseases has been steadily rising. Outbreaks of dengue have been unofficially reported from at least 

18 countries, with an at-risk urban population exceeding 115 million. Ae. albopictus has now been found in 
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Madagascar, central Nigeria and South Africa, though the consequences of its introduction in terms of disease 
transmission are unknown. 

9. In Europe cases of dengue are reported in former Yugoslavia, and Ae. albopictus is now spreading widely 
in Italy after its reported introduction via used tyres from the United States two years ago. No cases of 
dengue have been reported from the Eastern Mediterranean. 

II. WHY HAS DENGUE TRANSMISSION INCREASED? 

10. The recent increase in dengue transmission has resulted mainly from rapid urbanization in endemic 
countries. The typical circumstances accelerating transmission are: 

• lack of access to piped water supplies in expanding urban populations, resulting in an increased 
number of water-storage containers in which the vector mosquitos breed; 

• a larger number of discarded containers in cities, including automobile tyres, which are ideal breeding 
grounds for Ae. aegypti，Ae. albopictus and other mosquitos; 

• increased movement of human populations spreading the virus and its vector(s); 

I • the development of insecticide resistance in Ae. aegypti; 

• decreased vector control capacity and unsatisfactory surveillance at municipal levels due to financial 
and other constraints. 

11. As a consequence of these changes: 

• dengue now causes massive epidemics in nonimmune populations in Africa, the Americas, Asia and 
the Pacific islands，with larger numbers of affected countries and cases every year. In many countries 
dengue epidemics are the leading cause of hospitalization of young children; 

• income loss incurred during dengue and DHF/DSS epidemics is a major economic problem in 
endemic countries. j 

12. Although excellent progress is being made on the development of a vaccine for all dengue viruses, and 
clearly these efforts should continue, it is likely to be several years before dengue vaccines will be available for 
general use. 

13. In most countries laboratory facilities are not equipped to diagnose dengue promptly, communications 
I networks are insufficient to ensure optimum control intervention; pest and vector control receives inadequate 

financial and other support; and at many levels knowledge is lacking about dengue as a disease and about its 
vectors. As a result dengue transmission is not effectively controlled. 

14. Concern about the continuing spread of dengue and mounting numbers of cases of DHF means that in 
countries affected local and national capability must be built up in order to recognize such outbreaks quickly. 
Immediate efforts to combat dengue and DHF should focus on vector control，on improved disease 
surveillance, strengthened laboratory services, and rapid notification of outbreaks or precipitating conditions 
through effective communication between responsible health and vector control authorities so that all necessary 
steps may be taken to stop epidemics. These should include raising awareness of the public and ensuring 
community participation in preventing and controlling the breeding of dengue vectors. 

15. Further spread of dengue and its serious syndromes is inevitable unless long-term strategies are drawn 
up and sustainable prevention and control programmes are prepared and implemented in endemic countries. 
This calls for an increase in financial support for acquisition of materials and equipment, including that 
intended for emergency outbreaks, health education and vector control, and the establishment of training 
courses to develop a core of well-trained personnel with the expertise to deal with outbreaks. Vector and pest 
control programmes must have the full support and commitment of governments and the active participation of 
communities. 
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III. A GLOBAL STRATEGY FOR PREVENTION AND CONTROL OF DENGUE AND DENGUE 
HAEMORRHAGIC FEVER/DENGUE SHOCK SYNDROME 

16. A cost-effective and affordable global strategy to contain the spread and increasing incidence of dengue 
should be formulated in consultation with Member States and interested organizations and donors, and should 
be sustainable by endemic countries. It should focus on the provision of comprehensive technical guidance, 
coupled with specific support, where required, for epidemiological surveillance. It should take into 
consideration the existing array of tools and methods for insect vector and pest control which have an impact 
on dengue and DHF. 

17. A dengue control strategy should include disease intervention techniques, vector and virus surveillance, 
health education, training, and community involvement. In some instances, government and local policies may 
require modification in terms of responsibility for implementing vector control interventions. The general 
public, with appropriate technical guidance, would be requested to share in the responsibility of carrying out 
simple control measures. Municipal planners will need to be aware of the importance of dependable water 
supplies and solid waste management and their impact on dengue vector control. 

18. A critical aspect of the strategy should be the mobilization of human, technical and financial resources in 
order to improve surveillance, strengthen diagnostic laboratories，build up epidemiological and entomological 
activities, and stimulate the participation of nongovernmental organizations and donors. 

19. Such activities as the Healthy Cities project, the provision of rural and community water supply, and the 
work of the WHO/FAO/UNEP/UNCHS Panel of Experts on Environmental Management of Vector Control 
(РЕЕМ) are examples of intersectoral collaboration and cooperation which can contribute significantly to 
preventing the breeding of dengue vectors. 

IV. WHAT SHOULD BE DONE 

20. At community level: 

• Local leaders should be encouraged to initiate campaigns involving the public for the creation of insect 
vector- and pest-free environments. Local and municipal planning should ensure that urban and rural 
development projects do not inadvertently create vector-breeding habitats. 

• Community groups should be involved in the planning and implementation of control measures aimed 
at the reduction and elimination of urban vector-breeding sites. 

• Communities should be encouraged to participate in campaigns to clean their neighbourhoods and 
should be taught ways to prevent dengue and other vectors from breeding. Schoolchildren involved in 
such activities can become agents for change in and around their homes and neighbourhoods in order 
to correct improper water-storage habits which result in mosquito breeding. 

• Where people are concerned about the nuisance of mosquitos and the morbidity and mortality of the 
diseases which they transmit, they must be involved in the prevention and control of such diseases. 

21. At the national level: 

• Clinical and laboratory facilities should，where necessary, be strengthened to ensure the rapid 
diagnosis of dengue and DHF cases. 

• An information network should exist to facilitate surveillance and prompt dissemination of case and 
epidemic reports. Such information should be coordinated by insect vector and pest control experts in 
order to ensure prompt emergency vector control measures. In addition, local, municipal and national 
health authorities，and other health-related services should coordinate their surveillance and control 
efforts. 

• National health education programmes should be drawn up and widely promoted in order to back up 
public-awareness campaigns at national, community and local levels. Health messages should be 
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carefully formulated in concert with community leaders so as to reflect cultural and social realities and 
to motivate communities to carry out "hands-on" vector control. 

• Broad-based personnel training and staff development in insect vector and pest control should be 

carried out at national and local levels. 

• Standardized laboratory procedures, including criteria for clinical diagnosis and treatment procedures, 
reagents and equipment, should be drawn up and made available for use at national and local levels. 

• Research should continue, with regional and international support, on development of dengue vaccines 
which induce long-lasting protection. 

• Provision of adequate water supply and solid waste sanitation for urban populations should be 
encouraged in order to improve water-storage practices, reduce the number of discarded containers 
and prevent vector breeding. 

22. At international level: 

• Donors should be identified which will support the development of country, regional and international 
vector and pest control training courses, with emphasis on dengue. 

• Resources should be obtained from the international community in support of countries before, during 
and after emergency outbreaks of dengue and DHF. 

V. PROPOSED RESOLUTION ON DENGUE PREVENTION AND CONTROL 

23. Resolution EB91.R3, recommended for adoption by the Forty-sixth World Health Assembly, urges 
Member States to strengthen, in collaboration with WHO, local and national programmes dealing with the 
prevention and control of dengue and DHF in cost-effective ways by maintaining appropriate numbers of 
adequately trained staff, encouraging community participation, and promoting health education. 

24. The Director-General is requested to establish strategies to control dengue in a manner sustainable by 
countries; to draw up plans for emergency procedures against outbreaks; to increase the Organization's 
capacity, within available resources, for research in dengue surveillance，epidemiology and vaccine 
development, and to guide Member States in the prevention and control of dengue vectors. The 
Director-General is also requested to cooperate with specialized agencies, bilateral development agencies and 
nongovernmental organizations in the coordination of prevention and control activities, and to seek 
extrabudgetary resources to support national and international control measures. 

VI. BUDGETARY IMPLICATIONS FOR THE FINANCIAL PERIODS 1992-1993 AND 1994-1995 

25. WHO is already involved in activities aimed at improving municipal water supply and solid waste 
management, and municipal services in general, which are expected to reduce insect vectors and pests, 
including dengue vectors. 

Global and interregional 

26. Regular budget (1992-1993). Resources for dengue prevention and control activities, including personnel 
costs, allocated under programmes 13.2 (Disease vector control) and 13.12 (Research and development in the 
field of vaccines), are shown in the table below. Existing resources will be used for the implementation of 
certain activities requested in the proposed resolution without the need for additional funds, including support 
for WHO collaborating centres, coordination of dengue vaccine testing, and establishment and strengthening of 
liaison with donors and nongovernmental organizations. 

27. In addition, WHO will work towards development of a global strategy for dengue prevention and control, 
will coordinate dengue prevention and control activities at regional level, and will seek technical support for 
capacity-building through contacts with other organizations, donors and other interested groups in the 
international community. 
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28. Extrabudgetary resources (1992-1993). Resources for the implementation of those dengue prevention 
and control activities requested in the proposed resolution, and which cannot be supported from regular budget 
allocations, will be sought from other sources, as shown in the table below. Such activities include building up 
capabilities through organization of meetings and informal consultations; support for the preparation of 
training materials; additional support for WHO collaborating centres; mobilizing resources for surveillance, 
dengue vaccine development and testing, and provision of equipment and reagents; and strengthening liaison 
with donor groups and nongovernmental organizations. Additional financing will be sought for the preparation 
of health education materials for health workers and the community, and for support to regions and countries 
in the event of emergency outbreaks of dengue. 

ESTIMATED FINANCING FROM THE REGULAR BUDGET 
AND EXTRABUDGETARY RESOURCES, 1992-1993 

Regular budget Extrabudgetary resources 

US $ US $ 

Salaries and related costs 401 600 -

Meetings - 325 000 

Travel 15 000 20 000 

Training - 160 000 

Supplies and equipment - 567 000 

Contractual services 2 000 893 000 

Total 418 600 1 965 00№ 

-Includes resources for emergency control measures, vaccine d evelopment，and temporary 

advisers and consultants. 

29. Regular budget (1994-1995). The volume of resources required for the implementation of activities is 
estimated to be similar to that for 1992-1993, with an increase of 20% due to expansion of activities. 
Resources will be allocated under programme 13.3 (Integrated control of tropical diseases). 

Country, intercountry and regional 

30. Costings for dengue and DHF prevention and control have been obtained from three of the WHO 
regions for the 1992-1993 biennium. Such costings apply to existing insect vector and pest control activities, 
and include personnel costs, vector and virus surveillance, transport, supplies and equipment, training, health 
education, programme monitoring, evaluation of control measures, community projects, meetings, printing costs 
and some research. Approximately US$ 80 million is being allocated to insect vector and pest control, which 
will have an impact upon dengue prevention and control. This amount comprises spending by national 
programmes within Member States, financing from bilateral sources, and WHO resources allocated at 
intercountry and regional level. 

31. It is estimated that a similar amount will be required for 1994-1995, which will include resources 
allocated under programmes 13.3 and 13.14 (Other communicable disease prevention and control activities). 

32. During the current and the next biennium specific steps will be taken to identify sources of 
extrabudgetary financing among bilateral agencies and nongovernmental organizations in order to support 
countries and regions to be determined in concert with WHO regional offices. 
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ANNEX 

COUNTRIES OR TERRITORIES IN WHICH DENGUE OR DENGUE 
HAEMORRHAGIC FEVER IS KNOWN TO OCCUR, BY WHO REGION, 1975-1993 

Africa (18) 

Burkina Faso Kenya Sierra Leone 

Comoros * Madagascar Somalia 

Côte d'Ivoire Mozambique * South Africa 

Ethiopia Nigeria Sudan 

Ghana Senegal United Republic of Tanzania 

Guinea Seychelles Zaire 

The Americas (40) 

Antigua Ecuador Paraguay 

Aruba El Salvador Puerto Rico 

Bahamas French Guiana Saint Kitts and Nevis 

Barbados Grenada Saint Lucia 

Belize Guadeloupe Saint Martin 

Bolivia Guatemala Saint Vincent and the 

Bonaire Guyana Grenadines 

Brazil Haiti Suriname 

British Virgin Islands Honduras Trinidad and Tobago 

Curaçao Jamaica Turks and Caicos Islands 

Colombia Martinique ** United States of America 

Cuba Mexico Venezuela 

Dominica Montserrat Virgin Islands of the 

Dominican Republic Nicaragua United States 

South-East Asia (7) 

Bangladesh Maldives Sri Lanka 

India Myanmar Thailand 

Indonesia 

Europe (1) 

Bosnia and Herzegovina 

Eastern Mediterranean (No câ  ses reported) 

Western Pacific (26) 

American Samoa Lao People's Democratic Philippines 

Australia Republic Samoa 

Cambodia Malaysia Singapore 

China Marshall Islands Tokelau 

Cook Islands Nauru Tonga 

Fiji New Caledonia Tuvalu 

French Polynesia New Zealand Vanuatu 

Guam Niue Viet Nam 

Kiribati Palau WaUis and Futuna Islands 

* Possibly imported. 

** Imported. 


