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EXECUTIVE SUMMARY 

The terms of reference for this review were to: 

(1) Review the dengue/dengue haemorrhagic fever (DF/DHF) 
situation and determine the factors associated with the 
epidemic and its geographic spread in the country; 

(2) Review the overall dengue prevention and control including 
policies, strategies, infrastructure and delivery at national, state/ 
division, district, township and community levels;  

(3) Review the management and administrative aspects and 
logistics, and identify problems and constraints encountered in 
implementing the dengue prevention and control through the 
general health service system, and  

(4) Make recommendations for improving policies and strategies 
including resource mobilization and establishment of a network 
of partners to control dengue in the country. 

The team visited groups, organizations, institutions and government 
agencies at all levels (national to local) responsible for or involved in DF/DHF 
prevention and control in Myanmar; critically reviewed the programmes, 
approaches, methods and procedures; and the epidemiologic, clinical and 
economic data and outcomes, and had intensive discussions and briefings 
with/by numerous individuals on the approaches that could have the greatest 
chance of success in Myanmar. 

While Myanmar has had a long history of increasingly large epidemics 
involving their expanding geographic distribution in the country, it has never 
had a formal DF/DHF prevention and control programme. Instead, the 
DF/DHF programme has always been a part of the larger vector-borne disease 
control programme, which has focused primarily on malaria. This 
organizational structure has not been successful in preventing or controlling 
the epidemic of DF/DHF in Myanmar. It was concluded therefore that for the 
DF/DHF prevention and control programme to be successful, it must be 
formalized as a stand-alone programme with dedicated staff and resources. 



External In-depth Review of Dengue Fever/Dengue Haemorrhagic Fever Programme, Myanmar 

Page vii 

This programme should be founded on a community-based, integrated 
approach to DF/DHF prevention and control, but must also have a strong 
government partnership. Existing partnerships with nongovernmental 
organizations (NGOs) and other organizations must be strengthened, and new 
partners recruited. The programme should initially focus efforts on urban 
areas with high dengue endemicity, especially in Yangon, Mandalay, Bago 
and Mon states/divisions before expanding to other states/divisions of the 
country. 

Major Recommendations 

(A) Organizational structure 

DHF is second only to malaria as the most important vector-borne disease in 
tropical developing countries. In countries of South-East Asia, including 
Myanmar, it is one of the leading causes of hospitalization and death among 
children. In Myanmar, it is one of the top three causes of morbidity in 
paediatric wards. It is recommended, therefore, that DHF prevention and 
control should be given high priority in terms of allocating human and 
financial resources. The Vector-Borne Disease Control Programme (VBDC) 
should be re-organized to include a stand-alone programme for DHF at the 
central level. In states/divisions with high disease burden (Yangon, Mandalay, 
Bago and Mon), an organizational structure should be developed that will 
allow effective disease prevention. The Ministry of Health should provide 
adequate resources to develop and implement this programme. 

(B) Disease Surveillance 

Disease surveillance must be standardized throughout the country using 
WHO case definitions and admission criteria. DHF cases should be recorded 
and reported according to the grade of illness, including dengue fever and 
Grades I, II, III and IV DHF. 

The current DHF surveillance system relies on three agencies, the Health 
Information System (HIS), the Department of Health/Central Epidemiology 
Unit (DOH/CEU) and DOH/VBDC, all reporting the same data. This is 
confusing, and amounts to a sub-optimal use of resources. It is recommended 
that the system be restructured so that one agency is responsible for reporting 
DEN/DHF surveillance data. 
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(C) Laboratory Capacity 

There is only limited laboratory diagnostic support for DF/DHF in the country, 
the result being that there is little information available about confirmed 
dengue infection, or virus serotypes and strains. This puts the country at a 
major disadvantage in terms of prevention and control. It is recommended 
that both virologic and serologic diagnostic capacity be developed in 
Myanmar to support surveillance, prevention and control. This could be 
facilitated by designating the Department of Medical Research (DMR), Lower 
Myanmar, as the national reference laboratory for DF/DHF, and using it to 
revitalize the National Health Laboratory (NHL).  

Developing better clinical laboratory capacity to support DHF case 
management is critical to continuing the decreasing trend of case fatality rates 
in Myanmar. 

(D) Vector Control 

Whereas malaria is afforded the highest priority in the current organizational 
structure of VBDC, there is no expertise designated solely to dengue vector 
control. However, the external review team recognizes the very large human 
resource potential represented by community-based NGOs such as the 
Myanmar Maternal and Child Welfare Association (MMCWA), the Myanmar 
Red Cross Society (MRCS), and others. The major responsibility of VBDC 
should be to provide these partners with organizational and technical 
guidance and training, as well as to carefully monitor and evaluate the Aedes 
aegypti control activities. This guidance and support should also be extended 
to other key partners at the levels of state/division, township and local 
community. Additionally, the VBDC is also uniquely placed to give direction 
for implementation research on Ae. aegypti control.  

(E) Identifying and Achieving Behavioural Objectives 

Although major efforts have been made to increase knowledge and awareness 
about dengue prevention and control among housewives and other key target 
groups, there is little evidence of behavioural impact. It is therefore 
recommended that particular emphasis be given to identifying and promoting 
precise behavioural objectives, including those (a) that will contribute to a 
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reduction in mosquito vector abundance and virus transmission, and (b) that 
will result in early contact of DHF patients with health services. 

(F) Clinical Management 

While considerable progress has been made in reducing DHF case fatality 
rates, there are still areas of disease emergence which do not adequately 
reflect this progress. The external review team supports the current efforts by 
the Yangon Children Hospital (YCH) and the Myanmar Medical Association 
(MMA) to revise the current guidelines for clinical diagnosis and management 
of DHF, and the excellent training for physicians and nurses, and 
recommends that a section be included in the guidelines to educate 
physicians on community-based mosquito control. 

Efforts should be made to strengthen DHF case management in all 
hospitals in the four states with the highest DHF endemicity, including district 
and township hospitals. This could be organized through a of training the 
trainers. 

(G) Emergency Response 

The data collected in the past 20 years clearly shows that the emergency 
response to control epidemic DHF in Myanmar is, like in other dengue-
endemic countries, ineffective. It is strongly recommended that emphasis is 
placed on prevention, using larval control through targeted source reduction, 
environmental management and larvicides. This approach could be facilitated 
by developing an emergency response education package for use when there 
is an incipient epidemic. It should be emphasized that prevention through 
vector control is a more cost-effective way of preventing morbidity and 
mortality than responding to outbreaks. 

(H) Research 

The DMR is the premier health research institute in Myanmar, conducting 
basic and applied research on a number of important diseases, including 
DHF. It is recommended that the DMR give increasing attention to the 
country’s operational research needs for public health with respect to 
DF/DHF prevention and control. In this regard, it is recommended that 
consideration be given to appointing a DF/DHF Task Force comprising 
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representatives of DMR, DOH, Department of Health Planning (DHP), NHL, 
VBDC, and other agencies, as appropriate, to help identify priorities for health 
research relating to dengue. 

The participants agreed that it is time for a multisectoral, multi-
stakeholder collaborative research that integrates aspects of prevention and 
intervention and translates the evidence into policy, either public or 
regulatory. Thus, while we advance the science of children’s environmental 
health, we move closer to promoting and ensuring healthy environments for 
children. 
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1. INTRODUCTION AND BACKGROUND 

1.1 History of DHF in Myanmar 

Epidemic DHF appeared in Myanmar as part of the post-World War II 
emergence of epidemic disease in South-East Asia in the 1960s and 1970s. 
The first clinically compatible cases were observed in Yangon in 1965 and 
cases were then observed every year through 1969; the first epidemic of DHF 
occurred in 1970 with 1 654 cases and 91 deaths(1) . After 1970, an irregular 
pattern of epidemic activity every few years became established (Figure 1). 
Myanmar has had several major epidemics of DHF, the most recent being in 
1994 and 1998, followed by back-to-back epidemics in 2001 and 2002, with 
15 695 and 16 047 cases reported respectively; these were the two largest 
epidemics reported to date (Figure 1). As observed in other South-East Asia 
countries, the increasing magnitude of epidemics has been associated with 
the geographic spread of disease within Myanmar. Initially, cases were 
observed only in Yangon, but by 1974-1975, significant numbers of cases and 
epidemics were occurring in other divisions and states, most notably 
Mandalay, Bago and Magway. From 1980 to the present, DHF has occurred 
regularly in all states except Chin and Kayah. At the national level, case fatality 
rates have decreased over the years from 5- 6% in the 1970s and 1980s, to 
about 1% in recent epidemics as a result of focused efforts to improve clinical 
diagnosis and management of severe cases. (Figure 1). 

The dengue virus serotypes causing the various epidemics are mostly 
unknown. Virologic studies were routinely conducted in the 1970s and all 
four dengue serotypes (DEN-1, DEN-2, DEN-3 and DEN-4) were documented 
in Yangon. From the early work done in Yangon, and from reports from other 
South-East Asia countries, one gets the perception that DEN-2 has been the 
predominant virus associated with severe disease in Myanmar, but this is not 
well documented. In fact, DEN-1 was the predominant virus isolated during 
the 2001 epidemic. 
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Figure 1 : DHF Cases in Myanmar (1970-2002) 
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Surveillance for DHF was initiated in 1964 and the disease was made 

notifiable in 1966. A national committee on DHF was formed in 1968, and an 
Aedes mosquito control unit was established that same year. Although some 
studies of non-specific viral syndrome have been conducted in the past (51% 
and 77% of fevers of unknown origin were shown to be dengue in 1976 and 
1977, respectively), most surveillance has emphasized only hospitalized cases, 
primarily dengue shock syndrome (DSS). There have been very few studies in 
recent years, however, to define the disease clinically or epidemiologically. 

The principal mosquito vector of epidemic dengue in Myanmar is Aedes 
aegypti, a highly domesticated urban species that is found in most townships 
of Yangon and throughout the country. Aedes albopictus is also widespread in 
the country, but is more peridomestic in its habits and is more of a 
suburban/rural mosquito. Control efforts have emphasized adult mosquito 
control with space spraying of insecticides, primarily malathion by thermal 
fogging. These have been backed by a rather strong health education 
programme aimed at the general public and school children for mosquito 
control - for mothers to recognize the early signs and symptoms of DHF in 
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their children, and for the medical community to improve clinical diagnosis 
and case management. 

DEN/DHF prevention and control in Myanmar has historically been a 
part of the Vector-Borne Disease Control (VBDC) Division of the Department 
of Health (DOH). The organizational structure of the VBDC division in relation 
to the national health programme is presented in Figure 2. 

1.2 Epidemiology 
DF/DHF is one of the four principal epidemic diseases in Myanmar (the other 
three are plague; cholera, and HIV/AIDS). It is one of the leading causes of 
morbidity and mortality among children under the age of 10 years. For 
example, it has been the leading cause of morbidity at YCH for 3 of the past 5 
years, and was the third leading cause in the other 2 years. It is similarly 
ranked at Mandalay Children’s Hospital. DF/DHF has been documented in 
thirteen of the fourteen states and divisions of Myanmar; only the state of 
Chin remains free of the disease. However, on average, approximately 80% of 
cases and deaths are reported from only four divisions: Yangon, Mandalay, 
Bago and Mon; about 50% of them from Yangon. The disease primarily 
affects children, with approximately 85% of cases occurring in the 1-9 year 
age group. In recent years, some adult DHF cases have been reported in rural 
areas.  

The peak transmission of DF/DHF in Myanmar occurs during the rainy 
season from July through October (approximately 62% of cases reported), 
although significant transmission also occurs during the dry season from March 
through June (about 31% of cases) (Figure 3). Historically, DF/DHF has been a 
disease of urban areas in Myanmar, but since 1998, cases have been reported 
more frequently in rural areas. During the 2002 epidemic, 25% of reported 
cases were from areas considered to be rural. 

Aedes aegypti, the principal mosquito vector of DEN/DHF in Myanmar, 
is primarily an urban mosquito. The principal larval habitats of Ae.aegypti in 
the domestic environment are large water storage containers. In recent years, 
health officials have identified a variety of other artificial containers that may 
also be important including water receptacles used for religious purposes, and 
flower vases. Aedes albopictus also occurs in Myanmar, but its distribution, 
population densities, and role in dengue transmission are not well known. The 
principal determinants of increased DF/DHF transmission in Myanmar are 
thought to be the continued need for water storage, rapid urbanization, the 
overcrowded populations in new settlement areas, and the lack of effective 
control of Ae.aegypti mosquitos in urban areas. 
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Figure 2 : Administration of National VBDC and 
National Mosquito Control 
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Figure 3 : Mean Number of DHF Cases, By Month, 1999-2002 
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1.3 General Description of the Country 
The Union of Myanmar, geographically located in South-East Asia, has a land 
area of 676 578 square kilometers (Figure 4). It is bordered by Laos People’s 
Democratic Republic and the Kingdom of Thailand in the east, the People’s 
Republic of China in the north and north-east, the Republic of India in the 
north-west, the People’s Republic of Bangladesh and the Bay of Bengal in the 
west, and in the south-west by the Andaman Sea. Myanmar is situated 
between 9o32’ and 28031’ latitude in the north and 92010’ and 101011’ 
longitude in the east; Yangon is the capital city of Myanmar. 

Physical features 
The country can be divided into five geographical regions: hilly; forested; 
coastal; dry zone plain, and delta. The topography of Myanmar can roughly 
be divided into three parts: the Western Hilly Region; the Central Valley 
Region, and the Eastern Hilly Region. The Himalayan Range has a link with 
Myanamr and is known as the Western Yoma that runs from the north to 
south. The Khakabo-Razi which is situated in the northernmost part of the 
Western Yoma, is 19 296 feet above the sea level. The Central Valley Region 
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consists of the Ayeyarwaddy, Sittaung and Chindwin valleys. In the centre, 
there are five small mountain ranges: the Zeebyu Taungdan; Min-wun 
Taungdan; Hman-kin Taungdan; Gangaw Taungdan, and the low range of 
Bago Yoma that slopes down from the north to the south. The Eastern Hilly 
Region is the Shan Plateau, which is 3 000 to 4 000 feet above the sea level. 
The plateau has high mountain ranges and the river ThanLwin flows through 
the Shan Plateau to the northern Tanintharyi Coastal Strip. The rivers Shweli, 
Myitnge, Zawgyi and Pan-laung have their sources in the Shan Plateau and 
flow into the river Ayeyarwaddy. 

Climate 

Myanmar has three main seasons: summer (March to mid-May); rainy (mid-
May to the end of October), and winter (November to the end of February). 
Although Myanmar enjoys a tropical monsoon climate, conditions may differ 
widely from place to place due to differences in topography. For instance, 
Central Myanmar has an annual rainfall of less than 40 inches while the 
Rakhine coast has about 200 inches. The prevailing winds bring rain and in 
some years, severe storms causing damage in coastal regions. The average 
maximum temperature during summer months is above 43.30 centigrade in 
Central Myanmar, about 36.10centigrade in northern Myanmar and between 
29.4 to 350C on the Shan Plateau.  

Administrative divisions 

Administratively, the country is divided into seven states and seven divisions, 
consisting of 64 districts, 324 townships, 2 470 wards, 13 762 village-tracts 
and 65 235 villages. 

Demography 

The estimated population of Myanmar in 2001 was 51.2 million; about 70% 
of whom reside in rural areas; the population growth rate is 2.02 %. The 
population density varies from 10 persons per square kilometer in Chin State 
to 390 per square kilometer in Yangon Division. The population is diverse 
with 135 national races, speaking a variety of languages. The main national 
races are Kachin, Kayah, Kayin, Chin, Mon, Myamar, Rakhine and Shan. The 
male: female ratio is 0.99:1; 33.3% of the population is under 15 years, 
59.0% is in the working age group of 15-59 years and 7.7% is 60 years and 
above. 
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Religion 

Myanmar is primarily a Buddhist country, with 89.6% of the people being 
Buddhists; 5.6% Christians; 3.8% Muslims, and 0.8% Hindus 0.2% of the 
population practice animism. 

Figure 4: Map of Myanmar Showing Administrative District 
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Economy 

The economy is agriculture-based. Since the introduction of a market 
economy system in 1988, legislation has been enacted to allow foreigners to 
invest in the country. 

2. TERMS OF REFERENCE 
In 1999, the South-East Asia Regional Office (SEARO) of WHO published 
Comprehensive Guidelines for Prevention and Control of DF/DHF in South-
East Asia.(2) The goal of this SEARO programme is to facilitate the development 
of standardized prevention and control s in dengue-endemic countries of the 
Region. And its important component is to conduct a comprehensive review 
of existing s in each country by experts from outside that country. The first 
such comprehensive external review was conducted in Thailand in 1999 
followed by Indonesia in 2000. (3, 4) This review of the Myanmar programme is 
the third one conducted under the external review process. 

The terms of reference for this review were to: 

(1) Review the dengue fever/dengue haemorrhagic fever (DF/DHF) 
situation and determine the factors associated with the 
epidemic and its geographic spread in the country; 

(2) Review the overall dengue prevention and control including 
policies, strategies, infrastructure and delivery at national, 
state/division, district, township and community levels; 

(3) Review the management and administrative aspects and 
logistics, and identify problems and constraints encountered in 
implementing the dengue prevention and control through the 
general health service system, and 

(4) Make recommendations for improving policies and strategies 
including resource mobilization and establishment of a network 
of partners to control dengue in the country. 

3. ACTIVITIES OF THE REVIEW TEAM 
The team spent the first 3 days receiving extensive briefings on all aspects of 
DEN/DHF in Myanmar from various representatives of the Department of 
Health, as well as from several other institutional representatives, including 
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nongovernmental organizations. Accompanied by Drs Saw Lain, Aye Min and 
Khan Lin of the VBDC, the team visited a number of collaborating institutions 
in Yangon, including the Yangon City Development Committee, the DHP, 
YCH, the DMR, the NHL, the VBDC and Haling Tharp Yarn Township, 
Yangon Division. The team also made field trips to Mandalay and Bago 
Divisions, where hospitals, health departments and laboratories were visited. 
(Figure 4). The external reviewers and their institutional affiliations are listed in 
Annex 1. The detailed agenda of the review team programme is attached as 
Annex 2, and the list of principal persons contacted by the review team and 
their institutional affiliations is presented in Annex 3. 

4. PROGRAMME FINANCING AND ECONOMIC IMPACT 

4.1 Background 

Government financing for health in Myanmar is generally managed by the 
Ministry of Health (MOH) as part of the government financial system. The 
Ministry of Finance and Revenue collects the total revenue from all sources as 
a pool called the “State Fund” and allocates funds to various ministries 
according to the annual state budget law. The MOH distributes the allotted 
funds to various departments under its jurisdiction. The DOH reallocates its 
funds to various divisions including the Disease Control Division and VBDC 
sub-division. 

4.2 Findings 

The programme on Prevention and Control of DHF is part of VBDC, but it has 
no specific budget; it works within the VBDC budget system. There are a 
number of agencies both within and outside the MOH that contribute to the 
prevention and control of DHF, which by nature requires a multisectoral and 
interdisciplinary approach. The Central Health Education Bureau (CHEB) of 
the DHP contributes to information, education and communication (IEC) 
activities, and the Entomology and Virology Divisions of the DMR contribute 
research and laboratory services for DHF. Similarly, the NHL contributes to 
laboratory services and/or hospitals under the DOH, particularly YCH, for case 
management of DHF. Vector control in cities like Yangon and Mandalay is 
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conducted by city development committees, who also finance some of those 
activities.  

Although it is not easy to calculate the total cost of the DF/DHF 
prevention and control programme in Myanmar, a reasonable estimate is 
attempted by considering the sources of finance. According to discussions 
with staff from the VBDC division there is no specific budget allocation for 
DF/DHF control, but generally 20 % of recurrent expenditure goes to this 
programme in a normal year and 50 % in epidemic years. Similarly, it is 
estimated that 50 % of recurrent expenditure at YCH is related to DHF cases 
in epidemic years. Based on discussion with directors from DMR and NHL, it 
is estimated that 7 % of their recurrent budget is spent for DHF-related 
studies. In the case of IEC for DHF, various government agencies like the 
CHEB under DHP; Myanmar Radio Television under the Ministry of 
Information and Myawaddy TV under the Ministry of Defence, are 
contributing their services. Only estimates are available for the recurrent 
expenditure of CHEB under DHP. Although the disease has started to spread 
to rural areas, most DF/DHF cases are occurring in urban settings. Vector 
control activities are conducted by city development committees, township 
development committees, and local communities including various NGOs, 
such as the MMCWA, the Union Soliditary Development Association (USDA), 
MRCS, and Voluntary Fire Brigades.  

The monetary value of voluntary services and contributions in cash or in 
kind from NGOs and local well-wishers is not available. Although it is not easy 
to estimate the total recurrent expenditure of Yangon City Development 
Committee (YCDC) and Mandalay City Development Committee (MCDC), it 
is estimated that public agencies spent kyat 97.9 million in 2001-2002. Based 
on an estimated population of 16.73 million under 15 years of age in 2001-
2002, the average spending for prevention and control of DHF was only kyat 
5.85 per child.  

Table 1 shows the total estimated recurrent expenditure for the 
prevention and control of DF/DHF in the financial year 2001-2002 (from April 
2001 to March 2002) by various government agencies. 
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Table 1: Total Estimated Recurrent Expenditure on Prevention and 
Control of DHFiIn Financial Year 2001-2002 Incurred By Various Government 

Agencies 

Sr. 
No Activities and Agencies involved 

Estimated Expenditure 
(kyats in millions) 

1 Overall prevention and control of DHF 
VBDC Division, DOH 

 
44.85 

2 Case Management 
Curative Division, DOH 
(a) Children Hospital, Yangon 
(b) Children Hospital, Mandalay 

 
 

18.14 
7.54 

3 Laboratory Services 
NHL, DOH 

 
1.06 

4 Research on DHF 
(a) Department of Medical Research 

(Lower Myanmar) 
(b) Department of Medical Research 

(Upper Myanmar) 

 
18.38 

 
0.93 

5 IEC Activities 
CHEB, DHP 

 
2.02 

6 Vector control activities 
(a) Yangon City Development Committee 
(b) Mandalay City Development Committee 

 
4.48 
0.5 

 Total: 97.9 

Cost of DHF care 

There are limited studies on the cost of DF/DHF care in public and private 
sectors. One study done in the Mawlamyaing General Hospital in 2001 found 
that the average cost per patient before the admission to hospital was 1 562 
kyats (about $ 1.5 US) and the average cost of hospitalization per patient was 
13 273 kyats (about $13 US). The total cost per patient before and during 
hospitalization was 14 835 kyats. Based on the case management methods of 
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YCH and prevailing prices of medical supplies, the average cost of treating a 
grade 2 DHF case is estimated to be 7 575 kyats and the average cost of a 
DSS case is about 24 375 kyats. The average cost of medical care for both 
cases is estimated to be 15 975 kyats per patient. This is only the direct 
medical care cost for each patient. According to a study on the cost analysis of 
patient care at YCH (1998), the hospital (government) subsidizes one-third of 
the total cost of patient care, i.e. for every kyat the government (hospital) 
spends, the cost to the patient is 2 kyats. 

Based on the rough average cost estimate of 15 975 kyats for direct 
medical care, the total number of DHF cases (15 695) in 2001 cost 
approximately kyat 250.7 million. Around 2 000 cases on an average occur in 
a normal year. Therefore, the direct medical care cost alone will be at least 
kyat 31.9 million. If current epidemiological trends continue, it is estimated 
that over the decade 2000-2009 there will be at least 100 000 DHF cases in 
Myanmar. The estimated direct medical costs alone (at 2002 prices) will 
amount to 1 597 500 000 kyats (US$1 500 000). The budget tables showing 
health-related expenditures of various Myanmar government agencies are 
presented in Annex 4. 

Burden of disease measured by disability adjusted 
life year s (DALYs) 

A study on the burden of disease of DHF in Myanmar was conducted for the 
period: 1970 to 1997.(5) This study found that the total DALYs lost for the 
whole period were 91 542 and the DALYs lost per year were 3 269. The 
annual DALYs lost per million population was 83.83. If the conditions were 
the same in 2002, the estimated loss of DALYs due to DHF would be 4 358. 
This study suggests that 134 DALYs per million population per year would be 
saved by effective prevention and control of DF/DHF in Myanmar. 

5. SURVEILLANCE 

5.1 Background 

DHF has been a reportable disease in Myanmar since 1966. It is consistently 
among the top ten causes of morbidity and mortality and since 1998, 
DEN/DHF has been among the top three causes of morbidity at the YCH. 
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Three different government agencies routinely collect DEN/DHF 
surveillance data: the HIS; the VBDC, and the CEU of the DOH. All 
surveillance data are hospital-based. 

(1) The HIS uses a 10% sample collected from hospital impatient 
records. This system covers all hospitals in the country. 

(2) The CEU collects weekly data on all notifiable diseases 
including DEN/DHF from all public hospitals in the country. It 
periodically publishes a newsletter including reports of 
notifiable diseases. 

(3) The VBDC teams also collect hospital data by making visits to 
selected hospitals on a regular basis. During the epidemic 
season this data collection may be made on a daily basis in 
townships experiencing epidemic transmission. 

5.2 Findings 

Virtually all surveillance data collection is hospital-based, although there is 
clearly a potential for using peripheral health infrastructure as well as the vast 
network of community -based organizations, such as the MMCWA and the 
MRCS, as well as community volunteer health workers to collect data on 
dengue fever. In addition, clinical diagnosis of DEN/DHF is done at the 
peripheral level as part of the integrated management of maternal and child 
illness, which could be captured by the surveillance system. This information 
is important for tracking the burden of illness and can form the basis for a 
more effective epidemic alert network. 

The data from Yangon Division and to a lesser extent from Mandalay 
Division, form the basis of the current surveillance system. On average, 
approximately 50% of all DF/DHF admissions are reported from Yangon 
Division. This includes data from six hospitals with paediatric wards: YCH; 
Insein General Hospital; South Okkalapa Women and Children’s Hospital; 
North Okkalapa General Hospital; Thinguynyun Sanpya Hospital, and the 
East and West General Hospital. Data from the Defence Medical Services and 
from private clinics or private medical centres (private hospitals) are not 
included in any of these data collection and reporting systems. 

The existence of three different DF/DHF surveillance systems, all 
collecting the same information, often results in confusion as numbers of cases 
often differ among the various systems. The data from the HIS, 10% sample is 
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only indicative of trends and may not adequately represent the actual disease 
situation. It is mainly for planning and not for epidemic response purposes. 
However, it does cover the entire country. 

Data are collected by the CEU in the form of weekly reports of all 
notifiable diseases from all states and divisions. At the same time, the VBDC 
collects data from the same sources and feeds it back to the central VBDC 
office where it is compiled and used as the basis for control operations. The 
difference between the two systems is that the VBDC sends its own staff to 
hospitals to collect data while the CEU relies on the weekly and monthly 
reports from its epidemiologists. On request, the VBDC provides data to the 
CEU. This information is transmitted to the Township Health Officer who 
initiates control measures. A flowchart of the DF/DHF reporting algorithm is 
presented in Figure 5. The Sub-Regional Health Centres, Regional Health 
Centers, and Station Hospitals report suspected DF/DHF cases to the Station 
Health Unit, which then reports them to the District/Township Health Office. 
The district and township hospitals also report to the District/Township Health 
Office, which collates and reports all cases to three offices as follows: (1) to 
the Division Health Office, which then reports to the CEU; (2) to the HIS 
system, and (3) to the Division VBDC, which then reports to the Central 
VBDC office. In addition to this passive reporting system, the VBDC conducts 
an active hospital record review for DHF cases at eight hospitals, 6 in Yangon 
and 2 in Mandalay (Figure 5). 

A major problem with the surveillance system is the lack of standardized 
admission criteria for DEN/DHF cases. While all hospitals claim to follow the 
WHO guidelines for admission of grades II, III and IV DHF cases, in practice, 
many mild grade II, grade I and even dengue fever cases are admitted to 
hospitals, especially during periods of epidemic transmission. Moreover, most 
hospitals do not record and report the grade of illness of their patients, making 
it difficult to interpret the variations in case fatality rates among hospitals, 
townships, states and divisions. Finally, there is no protocol for patient triage, 
allowing mild cases to be treated as outpatients in a temporary observation 
ward. The result is patient overload in the paediatric or principal hospital 
wards during epidemics. 

Limited laboratory support for confirmation of DEN/DHF cases is 
available through the DMR, but this laboratory is not routinely used to support 
surveillance. For example, the results of dengue virus isolation and serotyping 
done by DMR are not made available to the VBDC or the CEU even though 
this should be an essential part of the surveillance and response system. 
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Figure 5: Reporting Mechanism in DHF Surveillance 
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6. CLINICAL DIAGNOSIS AND MANAGEMENT 

6.1 Background 

After the epidemic of DF/DHF in 1994 with 13 035 reported cases and 477 
deaths (CFR of 3.7%), the government set a national objective to reduce the 
DHF morbidity by 20% and the CFR to less than 3 % by the year 2000. The 
CFR target was later lowered to less than 2% by the year 2006. The CFR in 
Yangon Division has been remarkably reduced from 3.25% in 1994 to 0.34% 
in 2002 (Table 2). However, the CFR in other divisions varied from 0.53% in 
Mandalay Division to 8% in Kachin state in the year 2002. A CFR of more 
than 2% was noted in seven divisions in 2001, including Bago Division, and in 
three divisions in 2002. In Yangon Division (Table 3), the overall CFR was 
0.47% in 2001, with the highest CFR of 1.85% observed at North Okkalapa 
General Hospital. The lowest CFR of 0.14% was at South Okkalapa Women 
and Children’s Hospital where 719 cases were admitted with only one death, 
a lower CFR than that reported at the YCH (0.35%) in the same year. Such 
wide variations of CFR are of great concern. Although the reasons cannot be 
identified, from available data (see Tables 4 and 5), a high-to-moderate CFR 
could be due to: 

(1) Admission of a high proportion of DHF/DSS cases compared to 
DF; 

(2) Lack of experienced doctors and nurses, and 

(3) Inadequate equipment for essential clinical laboratory tests, 
e.g. PCV, platelet counts, WBC. 

A low-to-moderate CFR could be due to: 

(1) Doctors and nurses having long experience with DHF 
management and hospitals with good laboratory support; 

(2) Admission of a low proportion of DHF/DSS cases compared to 
DF; 

(3) Incorrect diagnosis of DF as DHF, and 

(4) Admission of DF or other febrile illnesses due to social pressure 
during epidemics. 

A flow diagram outlining the pathophysiology of DHF and criteria for 
grading the disease is presented in Figure 6. 
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Table 2 : DHF Deaths and CFR in Myanmar (1994-2002) 

SR. State/ 
Division 1994 1995 1996 1997 1998 1999 2000 2001 2002 

Yangon 199 13 6 32 80 25 3 35 191 

Division 3.25% 1.20% 0.64% 1.48% 1.45% 0.92% 0.24% 0.47% 0.34%

Mandalay 33 10 0 4 13 13 2 5 162 

Division 2.26% 4.93% 0 0.85% 0.61% 1.56% 0.83% 0.36% 0.53%

Rakhine 1 0 0 1 6 2 3 2 43 

State 0.35%    7.14% 2.08% 8.00% 5.88% 2.63% 1.44%

Tanintharyi 0 0 1 2 18 0 0 0 44 

Division    1.23% 2.90% 2.18%    1.01%

Shan 9 0 0 0 15 5 1 1 25 

State 2.57%     4.70% 6.67% 14.29% 7.14% 0.90%

Bago 143 12 4 13 14 9 2 24 416 

Division 5.53% 5.38% 4.68% 2.89% 1.83% 1.45% 1.47% 2.58% 2.01%

Magwe 16 0 2 0 4 6 1 19 267 

Division 7.84   3.45%  3.64% 4.00% 12.50% 8.88% 1.81%

Sagaing 13 2 0 0 10 1 0 15 108 

Division 4.41% 2.99%   2.76% 0.25%  2.66% 0.83%

Kachin 8 0 0 0 1 14 1 20 109 

State 2.42%     0.74% 3.57% 2.13% 4.87% 8.06

Mon 51 6 1 0 25 6 0 57 610 

State 3.83% 2.33% 1.00%  2.14% 3.13%  1.67% 0.82%

Kayin 13 0 0 1 2 0 0 9 611 

State 3.43%    2.94% 0.49%   1.31% 2.26%

Ayeyarwaddy 38 5 4 27 18 6 2 17 2612 

Division 5.07% 10.20% 4.17% 3.86% 2.05% 1.80% 6.25% 3.32% 2.25%

Kayah 0 0 0 0 0 1    13 

State        33.33% 0 0 0
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SR. State/ 
Division 1994 1995 1996 1997 1998 1999 2000 2001 2002 

Chin 0 0 0 0 0 0 0 0 014 

State            

Total Deaths 444 48 18 80 206 88 15 204 170

CFR 3.81% 2.16% 0.97% 2.00% 1.59% 1.51% 0.80% 1.30% 1.06%

Table 3 : Morbidity and Mortality of DHF, by Hospital, 
Yangon Division, 2001 

Jan Feb March Apr May Jun July Aug Sept Out Nov Dec Total CFR% 
Sr 
No Hospital 

C D C D C D C D C D C D C D C D C D C D C D C D C D  

1 Yangon Children 
Hospital 57 0 50 1 60 0 188 1 549 2 988 2 1182 6 793 3 498 1 295 0 155 1 95 0 4910 17 0.35 

2 Insein General 
Hospital 0 0 2 0 2 0 3 0 42 0 133 3 250 0 204 0 90 0 44 0 31 0 8 0 809 3 0.37 

3 North Okkalapa 
General Hospital 6 0 3 0 0 0 7 0 42 0 128 4 162 1 123 3 86 2 55 1 29 1 9 0 650 12 1.85 

4 South Okkalapa 
matenal & Children 
Hospital 9 0 4 0 0 0 8 0 39 0 163 0 207 0 126 1 58 0 65 0 27 0 13 0 719 1 0.14 

5 Thingankyun  
sanpya Hospital 0 0 0 0 1 0 0 0 12 0 51 0 75 2 46 0 23 0 11 0 2 0 0 0 221 2 0.9 

6 East Yangon  
General Hospital 0 0 0 0 0 0 0 0 5 0 8 0 12 0 11 0 18 0 2 0 2 0 0 0 58 0 0 

7 West Yangon  
General Hospital       1 0 8 0 5 0 0 0 7 0 1 0 6 0 0 0 0 0 28 0 0 

 Total 72 0 59 1 63 0 207 1 697 2 1476 9 1888 9 1310 7 774 3 478 1 246 2 125 0 7395 35 0.47 

6.2 Findings 

At the township health office in Mandalay where there is one medical officer, 
a case with high fever and positive Hess test will be diagnosed as ‘fever with 
positive Hess test’ and referred to the hospital for further investigation of DHF. 
DHF cases will only be reported from the hospital. 
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At township hospitals where there are only Class C laboratories, patients 
with fever and Hess test positive are called DHF Grade I; after only PCV is 
done. The treatment includes antibiotics and IV fluid. Shock cases are 
resuscitated and referred to YCH or to other teaching hospitals in the area. 

Table 4: Morbidity and mortality of DHF cases Admitted to 
North Okkalapa General Hospital (1997-2002) 

Year Total DHF cases DHF Deaths CFR (%) 

1997 404 8 1.98 

1998 625 12 1.92 

1999 305 4 1.31 

2000 186 1 0.54 

2001 1043 13 1.25 

2002 952 10 1.05 

Table 5: DHF Hospital Admissions, Bago Hospital, 1999-2002 

Year 1999 2000 2001 2002 

Total 
Inpatients 

1930 1316 2070 2228 

DHF cases 238 25 319 393 

DSS 91 9 126 105 

Deaths 5 0 2 4 

CFR 2.1% 0 0.6% 1.0% 

CFR among 
DSS 

5.5% 0 1.6% 3.8% 

At the teaching hospitals, e.g. Mandalay Children’s Hospital, there is still 
a shortage of equipment, such as paediatric arm cuffs and microcentrifuges. 
At the General Hospital, Bago, there was insufficient laboratory support to 
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enable them to monitor PCV during critical stages. Paediatric arm cuffs were 
not available. 

The WHO guidelines for DHF case management for small hospitals(6) is 
not available at township hospitals. But there is a 2002 manual for hospital 
staff on “management of critically ill children” as part of the IMCI, which 
includes a chapter on management of DHF/DSS (7 pages). The WHO 
guidelines for management are cited. However, there are some 
misinterpretations or probable mislabellings in the flow diagram on 
management of DHF (pages 85 and 89) where a case of fever with Hess test 
positive is classified as DHF Grade I. This finding may be one reason for 
misdiagnosis of DF as DHF. A flow diagram for clinical diagnosis is presented 
in Figure 7. 

Not all the recommendations made during a previous visit in 1997(7) 

have been implemented. Overuse of antibiotics and platelet-rich plasma; 
insertion of nasogastric tubes; and fluid overload are still observed. The use of 
hypotonic solution (e.g. ½ strength normal saline solution) during the critical 
stage is another issue of concern as it may not hold the volume well and lead 
to complications of fluid overload. 

7. LABORATORY SUPPORT FOR SURVEILLANCE, 
PREVENTION AND CONTROL 

7.1 Background 

In the 1970s, when epidemic DF/DHF was a new disease in Myanmar, the 
NHL had diagnostic capability for dengue viruses, including both virologic and 
serologic diagnosis. In the intervening years, all of the virologists involved in 
the diagnostic testing at NHL were employed by the DMR. By the 1990s, only 
limited serologic diagnostic capability remained at NHL. In contrast the DMR 
developed excellent DF/DHF diagnostic capability, but this expertise and 
resources were directed towards research, not public health surveillance. 

7.2 Findings 

The Laboratory capacity for DF/DHF in Myanmar is very limited. There is 
essentially no laboratory diagnostic support for surveillance purposes, with 
only two laboratories having minimal diagnostic capacity. The DMR has 
virologic, serologic and pathologic capability, including virus isolation, 
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polymerase chain reaction (PCR), haemagglutination-inhibition (HI) test, 
enzyme-linked immunosorbent assay (ELISA), neutralization test (NT) and 
immunoflourescent assay (IFA). Unfortunately, this laboratory capacity is not 
used to support surveillance, prevention and control of DEN/DHF because the 
DMR has research as its primary mission, and also because of limited 
resources. The DMR does provide limited diagnostic support to the YCH but 
this is usually related to a specific research project, not for surveillance. For 
example, during the 2001 DEN/DHF epidemic, a research project supported 
virus isolation from suspected DHF patients and 121 dengue viruses were 
isolated (115 DEN-1, 1 DEN-2, 3 DEN-3, and 2 mixed infections). In the 
2002 epidemic, however, when there was no research project to provide 
support, only 8 dengue viruses were isolated (3 DEN-1, 1 DEN-2, 2 DEN-4 
and 1 mixed infections). The DMR currently has reasonably good laboratory 
facilities, and is equipped to do virologic and serologic diagnosis of dengue 
viruses on a limited basis. The DMR provides little or no consultation or 
reference service to the NHL, nor does it conduct much targeted/applied 
research that may be useful to the VBDC for surveillance, prevention and 
control. 

The NHL in Yangon is the central public health reference laboratory for 
the country, and as such has support for public health surveillance as part of 
its mission. Unfortunately, resources have not been available to maintain a 
dengue laboratory. The NHL has virology, and serology capability for other 
viruses such as HIV, polio and measles, but does only the HI test for dengue, 
which is not done on a routine basis because of the lack of availability of 
antigen. The facility does have several airconditioned laboratories where 
dengue virology could be conducted, but equipment and supplies are very 
limited. Also, the NHL has a small laboratory suite where mosquito 
inoculation could be conducted for virus isolation if minimal resources were 
made available. The staff at NHL are anxious to do dengue diagnostic virology 
and serology if resources are made available. In recent years they have used 
commercially available diagnostic kits provided by WHO to detect IgM 
antibody on a limited scale. However, these are expensive and not always 
available. 

Clinical laboratory services are widely available in Myanmar, but vary 
greatly in quality. Hospital laboratories are graded into 3 types, based on the 
level of the hospital. The Level A laboratories are located in hospitals with 200 
or more beds, and are well staffed with pathologists, medical technologists 
and technical staff. These laboratories often do a variety of sophisticated 
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clinical laboratory tests including limited serology for selected disease agents. 
There are 43 Level A laboratories in the country: fourteen in Yangon, 7 in 
Mandalay, and at least one in every state and division. The Level B 
laboratories are located in intermediate-size hospitals, but are staffed only by 
a medical technologist and technical staff. The Level C laboratories are in 
small township hospitals and do only limited clinical laboratory tests. All three 
types of laboratories can usually do haematocrit and blood counts, including 
platelets, and thus in theory can support clinical management of DF/DHF, 
provided equipment and supplies are available. On visits to various hospital 
laboratories, the team observed wide variation in the availability of expertise, 
resources, supplies and equipment, and thus in the ability of laboratories to 
provide clinical laboratory support for diagnosis and management of DHF 
patients. 

8. ENTOMOLOGY AND VECTOR CONTROL 

8.1 Background 

The control of Aedes aegypti mosquitos in Myanmar is truly decentralised, 
with many partners playing a role, from the central VBDC and city 
development committees which provide adult control, to NGOs and 
members of the community, who are responsible for larval mosquito control. 
Because one of the priority diseases is malaria, most professional 
entomologists in the country are anopheline, not Ae. aegypti specialists; efforts 
and resources to control the latter mosquito are secondary. Thus, there is no 
focused Ae. aegypti control because DEN/DHF is not considered to be a 
disease of sufficiently high priority. 

The National Health Committee is the supreme decision-making body 
for all health matters. Under this committee, the National Mosquito Control 
Committee was established in response to the dengue epidemic of 1998 and 
is chaired by the Minister of Health. Joint secretaries are the Director, Disease 
Control, and the Programme Manager, VBDC. Its mandate is to mobilize 
resources and coordinate the prevention and control of vector-borne diseases. 
Although it has not convened regularly, the Minister of Health and other 
members of the Committee make periodic visits to townships in Yangon 
Division to observe mosquito control activities. 
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8.2 Infrastructure 

At the central level of the Entomology Section of the VBDC, there are 27 staff, 
including 1 senior entomologist, 6 entomologists and 4 assistant 
entomologists. At the state/divisional level, there are 56 staff including one 
entomologist (Mandalay Division) and 15 assistant entomologists. The assistant 
entomologists are located with the VBDC team leader in each state/division. 
The organizational structure is shown in Figure 2. 

The responsibilities of the Entomology Section include all vector-borne 
diseases, but as noted above, priority is given to malaria. The VBDC team 
provides technical guidance on Ae. aegypti control measures to the vector 
control operators of municipalities, state/division authorities and responsible 
township officers. However, the roles and responsibilities for activities 
concerning dengue vectors are not clearly defined and there is no specifically 
designated person responsible for coordinating DF/DHF prevention and 
control activities. 

Within the Health Department of Yangon City Development Committee 
(YCDC), there is a vector and pest control. The YCDC staff responsibilities 
with respect to dengue vector control include thermal fogging with malathion 
at the homes of reported DHF cases and neighbouring homes within a radius 
of 100m. Only one round of fogging is conducted at each ‘focus’. They also 
collaborate with the DOH to mobilize householders in source-reduction 
activities. It should be noted, however, that staff of the YCDC have many 
other responsibilities such as food safety, and DEN/DHF control is usually 
relegated to a secondary level of importance. 

In the DMR, there is also an Entomology Division, with staff situated in 
Lower and Upper Myanmar. There are approximately 6 qualified 
entomologists at the two institutions. Recent research activities of the 
Entomology Division have been focused on surveillance techniques, including 
the identification of container types, and individual containers and houses 
that consistently harbour large numbers of immature Ae. aegypti; biological 
control using local larvivorous fish, dragonfly nymphs and copepods; and the 
use of net sweepers for removing larvae and pupae from large water-filled 
containers, such as 220 litres metal drums. 

The Department of Defence Medical Services has an entomological unit 
dealing with malaria and DEN/DHF, including one entomologist and one 
assistant entomologist. However, their mandate is to protect the armed forces 
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personnel in their own community. The team did not have an opportunity to 
visit, or discuss in any detail, the activities of the unit. During epidemics the 
Department of Defence assists the DOH in both urban and rural areas. 

8.3 Findings 

The DF/DHF vector-related activities of the Entomology Section of VBDC are 
only carried out during the four-month transmission season. These activities 
are mainly larval surveys and are conducted at one sentinel site in each 
state/division. Five hundred houses are surveyed per month at each site (the 
same houses) over the four-month period and traditional larval indices are 
measured (House Index, Breteau Index, Container Index and Stegomyia 
Index). The surveys are based on the single larva method. Specimens are not 
collected for microscopic examination and species determination. However, 
Ae. aegypti is considered to be the main vector of DEN/DHF in Myanmar, 
with Ae. albopictus playing a secondary role in some areas. 

Available data on larval indices from many states/divisions show that 
infestation levels remain high throughout the year. Reported data indicate that 
infestation is highest in Yangon and other large cities such as Mandalay, 
Mawlamyine and Bago. However, the report of survey results, covering the 
years 1982-1997 are from different states/divisions each year, and are 
therefore not directly comparable between administrative units. In recent 
years, routine surveys have appropriately been carried out in the four main 
cities where the DF/DHF incidence is high. Approximately 300 houses are 
surveyed at one or more sentinel sites in May, July and October. Results of 
these surveys were not made available to the team. 

Based on the results of the larval surveys in Yangon Division, VBDC has 
identified metal drums, ceramic jars (Bago jars) and earthen pots, all used for 
domestic water storage, as the most important container habitats of Ae. 
aegypti. Flower vases, including those kept in the ‘spirit houses’ are another 
important breeding site. In 1997 the DMR carried out an independent study 
of one urban and one peri-urban township of Yangon during the wet season. 
The abundance of container types, the frequency of larval infestation and the 
density of larval populations were measured; the results confirmed the 
importance of household water storage containers in maintaining high vector 
densities. 
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In addition to the home, dengue transmission also invariably occurs at 
other places of gathering, such as schools and nurseries/kindergartens, health 
facilities, video parlours and workplaces. The larval ecologies of these 
environments should be well understood and the major sources of adult 
mosquitos identified. Depending on the results, specific interventions that 
differ from those in the homes may be warranted. 

Insecticides used during outbreaks are malathion and temephos, for 
thermal fogging and larviciding respectively, although quantities used are 
reportedly small because of severe budgetary constraints, e.g. for the peri-
urban township of Hlaing Thar Yar, Yangon City municipality, population 
~234 000, YCDC provides approximately 7 kg of temephos 1% SG per year 
(the total YCDC budget for insecticides in 2003 is equivalent to approximately 
US $1 200). VBDC does not have funds for purchasing insecticides and is 
totally dependent on external sources, including WHO, and local 
administrations. During an outbreak in Mawlamyine in Mon state in 2002, in 
the absence of temephos, permethrin 50% EC was applied at a rate of 15µg 
per litre of water. A decline in reported DEN/DHF cases was interpreted by 
VBDC to be the result of the combined effects of fogging, larviciding and 
source reduction on adult vector densities. 

The capacity for implementing insecticidal control methods for adult Ae. 
aegypti in Myanmar is extremely limited, and at best may result in transient 
reductions of adult vector populations and is unlikely to have any significant 
effect on virus transmission. No systematic effort has been made to monitor or 
evaluate these measures. 

When correctly applied, using portable fogging machines, indoor space 
sprays have been shown to temporarily suppress adult Ae. aegypti 
populations. However, this treatment has no significant effect on larvae and 
pupae, or on actual dengue transmission. Thus, within hours of application, 
newly emerged adults start to feed on viraemic people to continue the 
transmission cycle. To be effective, each house in the city, town or village 
would have to be sprayed indoors every 7-10 days for several application 
rounds. Moreover, the widespread assumption that “secondary” infections 
can be prevented by rapidly treating houses within a (usually) 100 metre 
radius of the “primary” DHF case is considered flawed, and warrants careful 
examination from an epidemiologic standpoint, for the following reasons: (a) 
for every reported case of DHF there are many unreported cases of DF; 
hence the underlying assumption that the “primary” case is the only source of 
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infection for the vector is incorrect; (b) the period between the onset of 
viraemia and clinical diagnosis of DHF may be as long as 4 to 6 days, and (c) 
children are highly mobile in today’s society and during the prodromal 
infectious period (usually 2-3 days), the individual may infect mosquitos in the 
workplace, school or other locations as well as in the home. From an 
operational standpoint, perifocal spraying is costly in terms of equipment 
purchase and maintenance, insecticide consumption, logistics, transport, 
technical skills and manpower. It is estimated that a city of 1 million 
inhabitants would require 1 200 machines and 2 400 operators if all houses 
were to be sprayed every 7-10 days. For Yangon alone, this translates to 6 000 
machines and 12 000 operators. In addition to these considerations, such 
highly visible actions are likely to undermine the strategy of fostering 
community self-reliance by reinforcing a deeply rooted public perception that 
governments have full responsibility for implementing control measures. 

No routine larval insecticide susceptibility tests have been conducted on 
Ae. aegypti by VBDC in recent years. However, adult testing is performed 
annually on vector populations from Yangon, Mandalay and Mawlamyine 
against DDT, malathion, permethrin and lambdacyhalothrin. To date, the 
local vector strains reportedly remain fully susceptible to these insecticides. 

In contrast to the limited resources for insecticidal control methods, 
there is an extensive network of local, and to a lesser extent, international 
NGOs currently involved in public health activities at the ‘grass roots’ level of 
society, including in environmental management and larval source reduction. 
These are described in more detail in the section below on Behavioural 
Objectives. 

9. IDENTIFYING AND ACHIEVING BEHAVIOURAL 
OBJECTIVES 

9.1 Introduction 

Health education, including the development of IEC materials, and face-to-
face communications, are intended not only to increase knowledge and 
awareness among target groups, but also to result in the adoption of healthy 
behaviours. For DF/DHF prevention and control, such behaviours might 
include examples such as bringing a sick child to the health services as soon as 
DHF is suspected, or frequently cleaning and scrubbing household water 
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storage containers to prevent development of the aquatic stages of Ae. aegypti 
and the emergence of adult mosquitos. 

Experiences in many countries have shown how effective health 
education s can be in raising knowledge and awareness. However, little or no 
attention has been given to moving beyond awareness-raising to the 
achievement and incorporation of precise behavioural objectives into the 
routine lives of householders and other target groups. This is as true for 
DEN/DHF as it is for many other disease prevention and control s. Thus, there 
is a clear need to focus on key behavioural objectives which will contribute, 
for example, to a reduction of vector populations or DHF case fatality rates. 

The modification of an existing behaviour is a basic concept for the 
development of culturally appropriate mosquito control actions as well as for 
the behavioural messages to promote them. In some settings, however, it may 
be necessary to introduce new behaviours. The techniques of identification of 
existing or new behaviours require formative research to ensure that they are 
easy and appropriate for the target groups to carry out. 

In accordance with the global regional strategies for DF/DHF prevention 
and control, a disease-oriented and behaviourally-focused approach to social 
mobilization has now been developed which is based on social science 
research over the last 20 years as well as more than 100 years of private sector 
marketing. This planning process is known as Communications for 
Behavioural Impact, or COMBI. Several weeks before this external review, a 
national workshop on COMBI was convened by WHO in Myanmar. Elements 
of this planning process were explained and draft plans were prepared by the 
participants for lymphatic filariasis, DEN/DHF and malaria initiatives. 

9.2 Infrastructure 

The CHEB of the DHP is responsible for coordinating health education 
activities and promoting social mobilization for health-related matters. The 
Bureau plays an advocacy role among other government and 
nongovernmental organizations through various task forces and committees. 
They also give training on IEC to health staff and design and produce a range 
of educational materials for print and mass media. 

Within the DOH, the School Health Section implements a school health 
“to improve the health of students, families and members of the community” 
through school health committees. These are intersectoral committees, with 
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representation from Health Education, Social Welfare, City Development, 
Indigenous Medicine, Sports and Physical Education and have so far been 
established in about 25% of the 324 townships in the country. Health 
Promoting Schools have been at the centre of the since 1996. DEN/DHF 
prevention and control are integrated into the Lifeskills Education curriculum 
for the early grades, with some outreach to the wider community. The 
number of schoolchildren in Myanmar was estimated to be 7.2 million in 
2002. 

The Department of Information and Public Relations is responsible for all 
public radio and TV broadcasting in the country and for government-owned 
newspapers. These media channels are used frequently for transmitting 
health-related information at no cost to the DOH. 

NGOs play a very important role in DF/DHF prevention and control. 
They include the MMCWA, the MRCS, the Auxilliary Fire Brigade, and others. 
The secretary of the MMCWA is the wife of Secretary I of the State Peace and 
Development Council. It was founded in 1991 and has 12 992 branch 
associations in all wards and villages, with a membership of over 3 million. 
The Association is dedicated to “serving Myanmar women and children with a 
view to improving their health and socioeconomic status”. The volunteer 
members have been involved in anti-larval measures in collaboration with the 
DOH, the MRCS and the wider community, particularly in household water 
storage containers. However, it should be noted that anti-larval measures are 
only one among many health and development activities undertaken by these 
volunteers. 

9.3 Findings 

The main emphasis of vector control is to make house-to-house visits to carry 
out and promote environmental management actions, including source 
reduction measures. These actions are either conducted routinely during the 
rainy season or when DEN/DHF cases or outbreaks are reported. The 
household visits are made by a team of government and NGO workers. For 
example, in the Chan Mya Tharzi Township of Mandalay Division, the team 
includes a lady health visitor, a midwife, a representative of the municipal 
water authority, and volunteers from the MMCWA and the MRCS. In this 
same township, the house-to-house visits are made up to three times per 
week between June and October, on each occasion for about 3 hours. With 
more than one MMCWA volunteer for every 10 houses, each house is 
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reportedly visited once or twice per year. The team members talk mainly to 
the housewives, giving information verbally about mosquitos, dengue and the 
importance of changing water frequently. Pamphlets and other printed 
materials were reportedly available for MMCWA members to read, but not in 
sufficient numbers for distribution to the wider community. 

Specific actions described by MMCWA members during the above-
mentioned visits include throwing away ‘dirty’ water, filtering water from one 
container to another through a piece of cloth and removing small discarded 
containers. Such actions are only carried out when mosquito larvae are 
observed in the containers. It should be noted that in townships where there 
is a piped water supply, water charges are incurred by users via a metered 
system. In some situations where the supply is unreliable or unavailable, water 
is purchased from providers who deliver to the house. The cost of water is an 
important factor that must be taken into consideration when developing 
behavioural objectives for preventing mosquito breeding in household water 
storage containers. 

Short visits to several houses in the neighbourhood of the Chan Mya 
Tharzi township health department, a high population density inner city area 
of Mandalay, and to administrative wards in Bago township and Hlaing Thar 
Yar township inYangon showed the importance of water storage containers as 
larval habitats, including clay jars, large earthen jars and concrete tanks. 
Dragonfly nymphs (Odonata) were found to be present in several containers; 
in each of these there were no mosquito larvae present. Fish were also 
observed in some larger tanks. 

At the time of the external review, all schools were closed for the annual 
holidays, so it was not possible to visit any of them, nor to observe any school-
based activities. However, DOH staff and MMCWA members also visit 
schools to give health talks and to encourage the involvement of children in 
anti-larval measures on school grounds and in the wider community. 

Training to workers from the many government agencies and NGOs 
involved in dengue vector control is given by VBDC, but there was an evident 
lack of coordination and supervision, and the respective roles of the Health 
Education Bureau, the School Health and others, were not clear to the review 
team either at the state/divisional level or at the township level. 

The few opportunities to observe activities of MMCWA volunteers 
during house-to-house visits indicated very limited skills in applying basic 
larval control measures. They also underscored the need for better, hands-on 
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training of community volunteers in methods of larval Ae. aegypti control. No 
monitoring and evaluation procedures were in evidence to specifically 
measure the effectiveness of these community-based anti-larval measures at 
the time of house visits, nor of the extent to which householders carry them 
out during the long intervening periods between visits. 

Other initiatives that deal with safe water, sanitation and hygiene are 
ongoing in Myanmar, e.g. by the CHEB, with UNICEF support. There are clear 
opportunities for strengthening and coordinating actions to achieve the 
objectives of these overlapping s because they both focus on ‘safe’ water 
supply and storage by householders. 

10.  EMERGENCY RESPONSE 

10.1 Background 

Myanmar, along with Indonesia, Thailand, Sri Lanka, Bangladesh and India, is 
at high risk for DF/DHF epidemics of increasing severity. Since DHF was 
made a notifiable disease in 1966, Myanmar has experienced major 
epidemics in 1970, 1975, 1979, 1987, 1990-91, 1994, 1998, 2001 and 
2002. 

10.2  Findings 

The Yangon Division accounts for more than 50% of the reported DEN/DHF 
cases and has the best surveillance. Therefore, reports of cases from YCH 
serve as the basis for the national early warning system. Normally cases begin 
to rise in April and May reaching a peak between June and August. In years 
when a significant number of cases continue into November and December, 
and when increased numbers of cases are reported in January, February and 
March, it is considered highly likely that an epidemic will occur that year, and 
efforts are made to put epidemic response plans into effect. 

Based on case reports and other indicators, including the results of larval 
surveys in sentinel sites, the VBDC sends out warning letters to divisional, state 
and township medical departments. These warnings start the process of 
implementing an epidemic response. In addition to information on 
hospitalized cases, active case-finding is carried out in some areas. This takes 
place during regular visits to villages by immunization and other health teams. 
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Information on febrile illness in the community is fed back by divisional health 
authorities, and on a weekly basis to the VBDC division. 

In Rakhine and Mon states, epidemic response is coordinated by special 
Emergency Action Committees (EAC). In other states and divisions, epidemic 
control is the responsibility of local health committees. Rapid Action Teams 
(RATs) are organized at the township level consisting of VBDC staff, other 
health workers and staff from other government departments, as well as 
community organizations and the private sector. 

At the state and divisional levels, the VBDC offices become epidemic 
control centres that operate on a 24-hours basis to provide technical support 
to the RATs that undertake a variety of control measures including: 

(1) Thermal fogging using malathion in and around the houses of 
all dengue cases. This is done only once and usually covers 4-7 
houses; 

(2) Source reduction, including emptying and/or changing water in 
storage jars and other large household containers; 

(3) Application of larvicides to water tanks and others containers 
that cannot easily be emptied. Two types of chemical larvicides 
have been used; temephos sand granules and permethrin 50% 
EC; 

(4) Disposal of smaller, discarded containers such as coconut 
shells, empty tins, old tyres and broken pots, and 

(5) An active IEC campaign using a variety of media to raise 
awareness about dengue, especially the need for children with 
fever to be taken immediately for treatment by the health 
services. 

During outbreaks, the fogging machines are pooled for use in affected 
areas. Insecticides are provided by donors. 

There is no indication that the current epidemic preparedness and 
response has been effective in preventing or reducing the magnitude of 
epidemics. In almost every case, epidemic response is reactive rather than 
proactive, resulting in action being initiated only after significant numbers of 
DHF cases are admitted to the major hospitals. 

Even though some of the high-risk townships, especially in Yangon 
Division have clearly been identified, they do not have proper epidemic 
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response plans. The practice of a single application of fogging in and around 
the homes of severe cases has little prospect of being effective. Repeated 
fogging properly done inside houses on a larger scale may have an impact on 
adult mosquito densities, but in reality, this is not possible in large urban 
centres. In Myanmar as elsewhere, this is not done for a variety of reasons, 
including the lack of an adequate stock of insecticides, equipment and 
personnel. Likewise, the lack of adequate stocks of temephos limits the ability 
of VBDC teams and local communities to undertake effective larval mosquito 
control. As noted in Section 8, above, in Hlaing Thar Yar Township, the RATs 
receives an annual supply of only 7 kg of temephos to cover a population of 
234 000 people. 

Hospital preparedness in terms of contingency plans for increased bed 
requirements, stocking essential supplies, and reorientation of key staff, is 
another important element of epidemic preparedness that is often 
overlooked. Although this is routinely done in YCH, other hospitals need to 
take similar actions prior to the beginning of the annual transmission season. 
Also lacking are emergency communication packages/plans that can be 
implemented in the early stages of an epidemic. 

11.  NATIONAL STRATEGIC PLAN FOR DF/DHF PREVENTION 
AND CONTROL, 2004-2008 
The proposed five-year national plan for prevention and control of DEN/DHF 
includes all of the components recommended by WHO.(3) These include the 
following: 

(1) Establish effective disease and vector surveillance systems; 
(2) Develop an emergency preparedness and response ; 
(3) Ensure early recognition and effective case management of 

DHF cases; 
(4) Implement prevention measures through community-based, 

integrated mosquito control; 
(5) Increase community awareness through effective health 

education systems, and 
(6) Improve management and technical support systems. 

However, currently, there are major weaknesses in this plan. Examples 
include the absence of laboratory diagnostic support for the disease 
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surveillance system, too much emphasis on routine vector surveillance and 
not enough emphasis on training and evaluation of mosquito control s, 
reliance on physician reporting of increased DHF for early warning, lack of 
supplies and equipment for clinical management, and lack of emphasis on 
using the communication for behavioural impact (COMBI) planning process. 
Also, since the DHF case fatality rate is already approaching 1 %, the national 
objective should be to decrease this to less than 1 %. 

12. RECOMMENDATIONS 

12.1 Organizational Structure 

DHF is second only to malaria as the most important vector-borne disease in 
tropical developing countries. In the South-East Asia countries, including 
Myanmar, it is one of the leading causes of hospitalization and death among 
children. In Myanmar, however, there is no direct allocation of resources for 
prevention and control of DF/DHF. It is strongly recommended that the 
VBDC be reorganized to include a separate, stand-alone programme, with 
staff and resources dedicated to DF/DHF prevention and control at the central 
level, and that DHF be given a high priority in terms of allocating human and 
financial resources. For those states/divisions with a high disease burden 
(Yangon, Mandalay, Bago and Mon) an organizational structure should be 
developed that will allow effective disease prevention. The Ministry of Health 
should provide adequate resources to develop and implement this 
programme. 

12.2 Resources/Budget 

• The DF/DHF prevention and control programme does not have a 
separate budget within the VBDC programme. It is strongly 
recommended that a line item budget be developed for this programme. 

• Within the VBDC division, there is no disease-specific accounting system 
that tracks expenditures. Such an accounting system should be 
developed to track expenditures on DF/DHF prevention and control 
activities by DOH and other organization, including NGOs. 

• There is little reliable data on the burden of dengue disease on the 
Myanmar population. The MOH/DOH are encouraged to support 
research on DF/DHF disease burden in representative areas of the 
country, including measurement of both direct and indirect costs. 
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12.3 Surveillance 

• Although DHF is a notifiable disease in Myanmar, and physicians are 
trained and instructed to use the WHO case definition for reporting 
purposes, there appears to be little standardization. Some hospitals report 
only grades III and IV DSS, others report grades I and II as well and 
during epidemic periods, all grades of DHF plus many dengue fever cases 
are admitted to hospitals. None of them report the grade of illness. This 
type of system makes it difficult for VBDC staff to correctly interpret the 
data. It is strongly recommended that the DOH adopt the WHO 
standardized case definitions, and develop a mechanism to ensure that 
reporting of DEN/DHF cases follows these case definitions. It is further 
recommended that the severity of disease, including dengue fever plus 
DHF grades I, II, III and IV be distinguished and reported. 

• The current reporting system for DEN/DHF is confusing because case 
data are reported by three different agencies, the national HIS, the 
DOH/CEU and the DOH/VBDC division. The case reports for these 
agencies are often different because they are collected in different 
surveys. In addition to confusion with numbers of case reports, this 
system is a poor use of resources. It is highly recommended that the 
current DEN/DHF reporting system be completely restructured so that 
one agency is responsible for official reporting of all cases. 

• Using the standardized WHO case definitions for reporting dengue fever 
and mild DHF will require laboratory support for surveillance. (see below 
under laboratory). It is critical, therefore, that laboratory diagnostic 
capability be developed to support surveillance. It is highly 
recommended that both virologic and serologic capability for DEN/DHF 
be developed in Myanmar without delay (see below). 

• Effective emergency response to epidemic transmission of DF/DHF 
requires a surveillance system that provides an early warning for 
increased transmission. For a surveillance system to have early warning 
capability it must be active and laboratory-based. It is recommended that 
after laboratory diagnostic capacity for DEN/DHF is developed in 
Myanmar, an active, laboratory-based surveillance system be developed 
in Yangon and Mandalay. A protocol for active, laboratory-based 
surveillance is attached as Annex 5. 

12.4 Clinical Diagnosis and Management 
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• It is recommended that capacity-building for clinical diagnosis and case 
management should be carried out to ensure a continuation of the 
decline in DHF case fatality rates in Myanmar. This will require: 

-  training of trainers at university hospitals, e.g. YCH, North 
Okkalapa General Hospital in Yangon Division and Mandalay 
Children’s Hospital, and 

-  training of doctors and nurses from township hospitals, private 
clinics and general practitioners, with emphasis on the diagnosis 
and management of DHF/DSS. 

These training courses of approximately 5 days, or workshops of 1-2 
days, should be conducted at the teaching hospitals, with emphasis on 
working in the wards with DHF/DSS cases, under close supervision of trainers 
and following the WHO guidelines. 

• Training of laboratory technicians on clinical laboratory testing is essential 
for clinical diagnosis and case management. In areas where malaria is 
also endemic, estimation of white blood cells (WBC) and platelets from 
peripheral blood smears could be incorporated into malaria parasite 
examination. 

• Equipment essential for case management should be provided to all 
hospitals in areas where DF/DHF cases are reported. 

• WHO guidelines for case management in small hospitals(6) should be 
provided to all hospitals and to all doctors working in areas where 
DF/DHF are reported. 

• Efforts by the YCH and MMA to revise the current guidelines and to 
conduct training s for physicians and nurses should receive priority. If 
possible a small, separate booklet on the diagnosis and management of 
DF/DHF should be produced. Some suggestions for modification of the 
flow diagrams on pages 85 and 89 of the 2002 manual for hospital staff 
are given in Figures 6 and 7. 

• As noted above, it is highly recommended that both DF and DHF be 
reported, using standarized WHO case definitions. A study has shown 
that fever and Hess test positive, together with leukopenia yielded a 
positive prediction for clinical diagnosis of DF of about 72%. The 
presence of thrombocytopenia (<100,000/mm3) and rising PCV of = 
20% are essential to make a diagnosis of DHF/DSS. These two laboratory 
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changes differentiate DHF Grades I and II from DF and other febrile 
illnesses. The value of the WBC cannot be overestimated as it helps in 
differential diagnosis from other bacterial infections and reduces the 
unnecessary use of drugs. 

• The recommendations made in 1997 by one of the external reviewers 
are still valid and should be implemented (see reference 7). 

12.5 Laboratory Capacity 

• There is only minimal laboratory diagnostic support for DF/DHF in 
Myanmar. This puts the country at a major disadvantage in terms of 
developing effective prevention and control of DF/DHF. It is strongly 
recommended that both virologic and serologic laboratory diagnostic 
capacity be developed in Myanmar. The following are the suggestions on 
how this could be achieved: 

-  Expand the mission of the DMR to provide reference laboratory 
support for DF/DHF laboratory diagnosis. This could include 
providing training, protocols and reagents to public health 
laboratories, and possibly to university laboratories. This would 
require expanding the laboratory capacity at DMR. 

-  Use the DMR to revitalize the DF/DHF laboratory diagnostic 
capacity at NHL. This should include providing training to NHL 
staff, helping them set up their laboratories, providing protocols 
and reagents, and proficiency testing for the various virologic 
and serologic tests. The NHL should receive the highest priority 
for developing this capacity, including human and financial 
resources. 

-  Once the NHL DF/DHF capacity is adequately strengthened, 
use this laboratory to build capacity in other states and 
divisions. This could begin on a limited scale by developing IgM 
serologic capacity in divisions such as Mandalay, Bago and Mon 
and then expanding to other states/divisions. 

• A brief outline of the types of laboratory tests, equipment and supplies 
required for NHL is presented in Annex 6.  

12.6 Entomology and Vector Control 

• Although there is considerable entomological expertise residing at VBDC 
and at DMR, given the limited resources for field activities, it is critical to 
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ensure that the activities and data gathered are relevant to, and guide the 
planning and implementation of vector control measures, and aid in their 
monitoring and evaluation. The routine larval surveys presently 
undertaken are very labour intensive and show consistently high larval 
indices in most townships. Yet, from a management perspective their 
usefulness for operational planning is limited. Therefore, it is 
recommended that the resources available to the programme be more 
effectively used to carry out special surveys in priority states/divisions and 
townships where DHF occurs most frequently, to determine the 
container habitats that contribute most to the adult vector population. 
These pupal productivity surveys will help focus any larval vector control 
measures on the most important container habitats and can also be used 
periodically to assess the effectiveness of community efforts to control 
these larval habitats. 

• There is a high level of research expertise at the Lower and Upper DMRs. 
It is recommended that they work closely with the DOH to jointly 
identify and prioritize the critical operational research needs of the 
national prevention and control and conduct studies that will answer 
these key research questions. This will facilitate evidence-based decision-
making for cost-effective programme planning. 

• It is well recognized that the control of Ae. aegypti requires a multi-
disciplinary approach, including other government sectors, the private 
sector and local NGOs. The main role of VBDC should be (a) to 
coordinate the vector control activities; (b) to provide technical guidance 
and training; and (c) to monitor and evaluate implementation and its 
impact. 

• In addition to the household environment, dengue transmission 
undoubtedly occurs in other important places in the community, e.g. 
schools, hospitals, nurseries and video parlours. To minimize the risk of 
transmission at such places and institutions, it is recommended that 
initiatives be developed to ensure that they become and are maintained 
as “ Aedes-free environments”. 

12.7 Identifying and Achieving Behavioural Objectives 

• Given the very limited resources of the VBDC, it is of paramount 
importance to strengthen their partnership with other stakeholder 
agencies and organizations in the country. Through the MMCWA, the 
Myanmar society is particularly well-served, from the highest level to the 
‘grass-roots’ level, with a very large volunteer network of human 
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resources and skills whose objective is to improve the health and 
economic status of women and children. Community-based 
environmental management must be the foundation for any sustainable 
DF/DHF prevention and control. By affording sufficient priority to 
DF/DHF and strategically mobilizing communities using the resources of 
the MMCWA and other groups in areas of high endemicity, it will be 
possible to effectively reduce vector population densities, particularly 
during periods of high transmission risk. However, for proper planning, 
the following aspects are critical: 

-  Stratify areas of the country and prioritize those in which the 
majority of DEN/DHF cases are reported each year;  

-  Identify the two, or at most three, container categories that 
contribute the largest numbers of adult Ae. aegypti in the 
priority areas, e.g. .household water storage containers, flower 
vases used in ‘spirit houses’; 

-  Identify clear and culturally appropriate behavioural objectives 
based on formative research; 

-  Develop detailed guidelines and a communications package 
using multiple channels that consistently reinforce the messages 
and actions of the house-to- house teams, and 

-  Carefully monitor and evaluate the interventions in order to 
make informed and necessary adjustments to the plan, on an 
ongoing basis. 

• A more detailed description of the planning process is provided in the 
WHO document ‘Planning Social Mobilization and Communication for 
Dengue Fever Prevention and Control: A Step-by-Step Guide’, already 
available to the DOH in draft form and soon to be published(8). The 
COMBI plan for dengue prevention and control drafted at the national 
workshop in May 2003, should be finalized and funding identified for its 
implementation in 2004. Its completion may require additional technical 
guidance and support from WHO. Its successful implementation on a 
scale that includes at least one state/division should then be used to 
mobilize additional resources for expansion to other highly endemic 
states/divisions. 
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12.8. Emergency Response 

The data collected in the past 20 years clearly show that the emergency 
response to control epidemic DHF in Myanmar is, in common with almost all 
other dengue-endemic countries, largely ineffective. It is strongly 
recommended that the emphasis in the emergency response plan be placed 
on larval control, using targeted source reduction, environmental 
management and the use of larvicides. Adult mosquito control by fogging 
should be deemphasized and used no more than is necessary for political 
purposes. An emergency communications package/plan should be prepared 
for use during epidemics. 

12.9 Research 

The DMR is the premier research institute in Myanmar, conducting basic and 
applied research on a number of important diseases, including DF/DHF. A 
major problem with this research is that it is done in isolation without any 
input from the DOH. The research needs of the latter agency to develop 
effective prevention and control s, therefore, are not being adequately met. 
This problem could be solved by appointing a DF/DHF task force made up of 
representatives of the DMR, DOH, DHP, VBDCP, NHL and other appropriate 
agencies, to meet in January or February each year before the budget is 
allocated for research projects. This would help DMR to set research priorities 
that would be of direct benefit to the DOH for prevention and control of 
DF/DHF. It is strongly recommended that such a research task force be 
constituted before the next transmission season. 

The DMR is in a position to conduct important applied research on 
DF/DHF that would contribute greatly to developing improved surveillance, 
prevention and control. It is strongly recommended that DMR collaborate 
with the DOH to conduct applied research in the following areas: 

(1) Operational research to: (1) identify the categories of larval 
habitat that produce the largest numbers of adult Ae.aegypti; 
(2) further develop integrated larval mosquito control methods, 
including biological control and container management, and 
(3) develop more effective mosquito control 
methods/approaches that can be used in emergency response. 

(2) Epidemic investigations to identify the virus serotypes and 
strains associated with severe disease, to define the 
transmission dynamics in epidemic areas, to characterise the 
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disease clinically, and to determine the actual extent of 
transmission (infection rate). 

(3) Conduct burden of illness studies in different cities, 
states/divisions. 

(4) Conduct studies on the pathogenesis and pathology of fatal 
DEN/DHF. 

The Following are the suggested topics for research on clinical 
management: 

• Comparing the cost-effectiveness of using plasma or platelet rich 
plasma and Dextran 40 as a colloidal solution for the 
management of shock, with respect to their effectiveness as a 
volume replacement/expander; side-effects including safety 
form blood-borne diseases, e.g. HIV, HBV, HCV, etc, and cost, 
including the cost of screening for blood-borne diseases and 
bags for plasma preparation. In view of the high prevalence of 
HBV in Myanmar, this research study may be of great benefit 
for clinical management of DSS as well as for the prevention of 
HBV infection. 

• Comparing the use of ½-strength normal saline to normal saline 
or Ringer lactate solution during the stage of leakage/shock. 

• Analysing the causes of shock to identify the problems. 

12.10 Five-Year National Plan for DHF Prevention and Control 
The national five-year plan for the prevention and control of DF/DHF is a 
good beginning, but the document has many deficiencies. It is recommended 
that a consultant be assigned to VBDC for one month to assist in drafting a 
more complete plan and budget. 
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Annex 2 

TENTATIVE PROGRAMME 
EXTERNAL REVIEW OF DF/DHF PROGRAMME IN MYANMAR 

2-18 JUNE 2003 

Day 1 – 2 June 2003 (Monday) 

8:30 AM  

9:30 AM 

10:30 AM 

- Meeting with WR Myanmar. 

- Meeting with DG (DOH). 

- Meeting with Minister of Health 

Dr L. Ortega(WHO) 

Dr Saw Lwin and 

Dr Aye Min (VBDC) 

 Opening Ceremony, Presentations and 
Discussions 
(Venue: Summit Park View Hotel) 

 

11:00 AM – 11:30 AM  Opening Ceremony,  Dr Saw Lwin and 

Dr Aye Min (VBDC) 

11:30 AM – 12:30 PM 

 

Presentation and discussion 

Overview of National Health Policy/ 
Service delivery/Infrastructure.  

DG, DOH (or)  

Dr Soe Aung  

Deputy DG, DOH 

12:30 PM – 2:00 PM Lunch Break  

2:00 PM – 3:00 PM Presentation and discussion 

Overview of communicable disease 
control, organization and infrastructure 
with special reference to DHF control 

Dr Ye Myint  

Director, Disease 
Control 

3:00 – 3:30 PM Tea Break  

3:30 PM – 4:30 PM Presentation and discussion. 

DHF control Programme (Policy; Strategy; 
Activities and Administration). 

Dr U Saw Lwin  

Deputy Director 

(DOH) 

Day 2 – 3 June 2003 
(Tuesday) 

Presentations and Discussions  

9:00 AM – 10:45 AM Presentation and discussion 

Epidemiology of DHF in Myanmar 
(ALL determinants + Morbidity/Mortality/ 
Distribution/Serotypes/vector). 

Dr Aye Min and  

U Pyone Lwin  

(Senior Entomologist) 
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and Virologist (DMR) 

10:45 AM – 11:00 AM Tea Break  

11:00 AM – 12:00 AM Presentation and discussion 

Health information with special reference 
to Dengue. 

Dr Daw Tin Lin Myint 

Deputy 
Director(DHP). 

Dr Soe Lwin Nyein 

Deputy Director(CEU) 

Dr Daw Mya Than 
New 

Epidemiologist 
(Lower Myanmar) 

12:00 PM – 1:30 PM Lunch  

1:30 – 2:15 PM Presentation and discussion 

Health Stakeholder analysis with special 
reference to DHF control. 

Dr Natasha Howard 

PSI 

2:15 PM – 3:00 PM 

 

Presentation and discussion 

Local NGO's participation on DHF 
prevention and control. 

Representatives from 
MMCWA and MRCS. 

3:00 PM – 3:30 PM Tea Break  

3:30 PM – 4:15 PM Presentation and discussion 

HE and Social mobilization on DHF 
Prevention and control 

Dr Khin Than Oo 

Director (HEB) 

4:15 PM – 5:00 PM Presentation and discussion 

Community participation in DHF 
Prevention and control 

Dr Khin Mon Mon  

(Malariololgist) 

Day 3 – 4 June 2003 
(Wednesday) 

Presentation and discussion  

(Venue : Summit Parkview Hotel) 

 

8:30 AM – 9:30 AM Presentation and discussion 

Case management  

Prof. Thein Aung 

TMO (Hlaing Thar 
Yar) 

9:30 AM – 10:30 AM Presentation and discussion 

Laboratory services for DHF case 
management 

Dr U Tin Nyunt  

(NHL) and Chief of 
YCH Lab. 

10:30 AM –11:00 AM Tea Break  
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11:00 AM – 11:45 PM Presentation and Discussion 

School Heath programme with special 
reference to DF/DHF prevention and 
control. 

Dr Daw Thet Thet Zin  

Deputy Director 
School Health (DOH) 

11:45 AM – 12:30 PM Presentation and discussion 

Epidemic Preparedness and response. 

Dr Aye Min  

12:30 PM – 1:30 PM Lunch  

1:30 PM – 2:15 PM Presentation and discussion 

Research capabilities and activities on 
DF/DHF.  

Dr W. Tun. Lin 

Deputy Director 
(Medical Research), 
DMR 

Dr Kyaw Moe 

Virology Section 
(DMR, Lower 
Myanmar) 

2:15 PM – 3:00 PM Presentation and discussion 

Social and economic implications of DHF 
in Myanmar. 

Dr Aung Kyaing  

(Deputy Director 
General, DHP) 

3:00 PM – 3:15 PM Tea Break  

3:15 PM – 5:00 PM Presentation and discussion 

Draft Strategic plan for DHF Control. 

Dr Saw Lwin  

(Deputy Director, 
VBDC) 

Day 4 – 5 June 2003 
(Thursday) 

Meeting With Local Administrative Body, 
Yangon Division Meeting With Chief of 
Health Dept of YCDC 

Visit Hospital Facilities (YCH) and also 
Department of Health Planning  

Dr Saw Lwin and  

Dr Aye Min 

Day 5 – 6 June 2003 (Friday) Visit Community/DMR/NHL, VBDC  

Hlaing Thar Yar Township 

 

Day 6 – 7 June 2003 
(Saturday) 

Review of document and presentations 
Preparation for field trip 

Review Team 

Day 7 – 8 June 2003 
(Sunday) 

Travel to Mandalay Review Team 

Day 8 – 9 June 2003 
(Monday) 

Meeting with Local Administrative Body of 
Mandalay Division 

Dr Saw Lwin and  

Dr Aye Min 
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Day 9 – 10 June 2003 
(Tuesday) 

Visit to Health Facilities/ Community/ 
Upper Myanmar DMR, Pyin Oo Lwin and 
Wet Won 

Dr Saw Lwin and  

Dr Aye Min 

Day 10 – 11 June 2003 
(Wednesday) 

Travel back to Yangon Dr Aye Min 

Day 11 – 12 June 2003 
(Thursday) 

Work on report  

Visit North-Okkalapa hospital  

Visit Yangon Children Hospital  

 

Day 12 – 13 June 2003 
(Friday) 

Travel to Bago Division  

Visit health facilities and communities 
Meeting with Local Administrative Body 

Travel to Yangon. 

Visit to other areas of Yangon Division 

Preparation for Report 

Dr Saw Lwin and  

Dr Aye Min 

Review Team 

Day 13–14 
14 –15 June 2003 
(Saturday and Sunday) 

Preparation for Report 

Meet with Minister of Health 

Review Team 

Dr. A. Borra 

Dr. Saw Lwin 

Day 15 – 16 June 2003 
(Monday) 

Preparation of Report 

Presentation and Discussion of draft 
findings and recommendations of MOH 
officials and other stakeholders 

(Venue : Summit Parkview Hotel) 

Departure of Dr. Gubler and Dr Suchitra 

Review Team 

Day 16 – 17 June 2003 
(Tuesday) 

Finalization of report Review Team 

Day 17 – 18 June 2003  
(Wednesday) 

Morning 

Evening 

Finalization of report 

De-briefing with WR, DGs (DOH, DMR, 
DMS, Dept Health Planning), Minister of 
Health 

Department of other members of the 
Review Team 

Review Team 

Review Team 
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H.E. Professor Dr Kyaw Myint 
Minister of Health 
 
H.E. Professor Dr Mya Oo 
Deputy Minister of Health 
 
Dr U Kyi Soe 
Director-General  
Department of Health Planning 
 
Professor Dr Paing Soe 
Director-General 
Department of Medical Research (Lower 
Myanmar) 
 
Dr Wan Maung 
Director-General  
Department of Health  
 
Dr Thein Swe 
Director General  
Department of Traditional Medicine 
 
Dr Tun Naing Oo 
Acting Director-General  
Department of Medical Research (Central 
Myanmar) 
 
Dr Maung Maung Win 
Deputy Director-General  
Department of Medical Science 
 
Col. Than Aung 
Head of Office, Ministry of Health 
 
Dr Pe Thet Tun 
Director (International Health), MOH 
 
Dr Ye Myint 
Director (Disease Control), DOH 
 

Dr Saw Lwin  
Deputy Director (VBDC), DOH 
Office of VBDC, Department of Health, 
Gyogon , Yangon 
Dr Saw Lwin 
Head and Deputy Director (Malaria) 
 
U Pyon Lwin 
Senior Entomologist 
 
Dr Khin Lin 
Assistant Director (Malaria) 
 
Dr Khin Mon Mon 
Assistant Director 
 
Dr Aye Min 
Assistant Director (DHF) 
 
Central Health Education Bureau, 
Department of Health Planning 
 
Dr Khin Than Oo 
Director (Health Education) 
 
Dr Khin Maung Lwin 
Deputy Director 
 
U Aung Kyaw Kyaw 
Assistant Director 
 
Department of Medical Research 
(Lower Myanmar) 
 
Dr Tun Pe  
Director (Research) 
 
Dr Tin Nu Swe  
Director (Research) 
 
Dr W. Tun Lin 
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Director (Research) 
 
Dr Kyaw Min  
Director (Administration) 
Dr Aye Kyaw 
Deputy Director (Research) 
 
Dr Kyaw Moe 
Deputy Director (Research) 
 
Dr Ye Htut 
Deputy Director (Research) 
 
Dr Ne Win 
Deputy Director (Research) 
 
National Health Laboratory 
Department of Health 
 
Dr Soe Lwin 
Deputy Director (Virology) 
 
Dr Daw Khin Yee Oo 
Assistant Director (Virology) 
 
Yangon City Development Committee, 
Health Department 
 
Dr Tin Maung Win 
Head of Department 
 
Dr Aung Than 
Deputy Head of Department 
 
Dr Kyi Kyi Than 
Assistant Head of Department 
 
Yangon Children Hospital, 
Department of Health 
 
Dr Mya Thein 
Medical Superintendent 
 
Professor Thein Aung 
Professor and Head  
Department of Child Health 
 

Professor Mya Mya Ohn 
Professor of Child Health 
 
Associate Professor U Aung Thoung 
 
Associate Professor Khin Win Than 
Dr Kyaw Zin Wai 
 
Hlyaing Thar Yar Township Hospital 
Yangon Division 
 
Dr Le Le Mu Thein 
Township Medical Officer 
 
Dr Khin Mon Mon 
Assistant Director cum Regional Officer 
(Malaria)  
 
Bago District Hospital, Bago 
 
U Khin Mg Phone 
Deputy Divisional Director 
General Administration Department 
Bago  
 
Dr Tin Tun Kyaw 
Medical Superintendent  
Bago District Hospital 
 
Dr Daw Thiri Nwe 
Deputy Divisional Health Director 
Bago Division (East) 
 
Dr Daw Khin Oo Thar 
Paediatrician  
 
Hlegu Township Hospital 
 
Dr Thein Win 
Assistant Surgeon 
 
Dr San San Win 
Assistant Surgeon 
 
Daw Win Kyi 
Township Health Nurse 
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Daw Khin Khin Win 
Staff Nurse 
 
Inn Ta Kaw Rural Health Centre, 
Bago Township, Bago Division 
 
Dr Daw Thiri Nwe 
Deputy Divional Health Director 
Bago Division (East) 
Dr Tin Tun Kyaw 
Township Medical Officer (1) cum Medical 
Superintendent 
Bago Township 
 
U Myint Swe 
Health Assistant 
 
Mandalay Children Hospital 
 
Dr Daw Tin Aye Kyi 
Medical Superintendent 
Mandalay Children Hospital 
 
Professor Aye Maung Han 
Professor and Head  
Department of Child Health 
Institute of Medicine, Mandalay 
 
Health Department, Mandalay City 
Development Committee 
 
Dr Myint Kyu 
Medical Officer 
Health Department 
Mandalay City Development Committee 
Department of Medical Research 
(Upper Myanmar), Pyin Oo Lwin 
 

Dr U Htay Aung 
Acting Director General 
Department of Medical Research (Upper 
Myanmar) 
 
Dr Maung Maung 
Director (Research) 
North Okkalapa General Hospital 
 
Professor Myint Maung Maung 
Medical Superintendent 
North Okkalapa General Hospital 
 
Professor Than Nu Swe 
Professor and Head  
Department of Child Health 
Institute of Medicine (2), North Okkalapa
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Annex 4 

BUDGET TABLE 
GOVERNMENT HEALTH EXPENDITURE 

 

Government Health Expenditure Per capita GHE 

Kyats in million Kyats Year 

Recurrent Capital Total  

1993-94 1 004.7 911.70 1 916.40 44.44 

1994-95 1 034.5 1 104.2 2 138.7 48.70 

1995-96  1 075.4 1 336.2 2 411.6 53.90 

1996-97  1 154.5 1 635.2 2 789.7 61.22 

1997-98  1 519.2 1 578.1 3 097.3 66.75 

1998-99  1 876.1 1 250.8 3 126.9 66.18 

1999-2000 2 361.8 1 959.6 4 321.4 87.97 

2000-01 5 064.0 2 624.2 7 688.2 153.37 

2001-02 5 684.9 3 527.6 9 212.5 180.14 

2002-03 
(Provisional) 

7 151.4 11 590.3 18 741.7 359.24 
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Budget of Department of Health 
Kyat in million 

Sr No Financial Year Current Capital 

1 1996-97 953.11 926.13 

2 1997-98 1 269.05 895.98 

3 1998-99 1 577.67 643.41 

4 1999-2000 1 698.73 981.79 

5 2000-01 3 928.76 978.89 

6 2001-02 4 287.8 1 513.0 

7 2002-03 5 429.0 5 965.3 

Budget Allocation by Functional Divisions in DOH 
Kyats (in millions) 

Divisions 1997-
98 

1998-
99 

1999-
00 

2000-
01 

2001-
02 

2002-
03 

2003-
04 

Administration 547.6 752.2 790.5 1 205.3 1 460.6 2 087.3 1 691.9 

Medical Care 410.5 496.2 580.2 1 560.4 1 634.3 1 990.6 1 784.0 

Public Health 231.3 236.1 245.4 903.9 929.6 971.0 8 793.2 

Disease 
Control 

75.6 86.9 95.2 245.1 249.7 273.7 272.3 

Laboratory 
Services 

3.9 6.2 5.3 13.9 15.1 20.9 22.4 

Total 1 269.0 1 577.7 1 716.6 3 928.8 4 289.3 5 343.6 4 650.0 
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Budget Allocation of VBDC by Expenditure Items 
Kyats (in thousands) 

Year Salary 
Travel 

Allowances 
Goods & 
Services 

Maintenance Total 

1992-93 1 546 72 543 396 2 557 

1993-94 1 961 121 807 847 3 736 

1994-95 1 933 175 1 087 736 3 931 

1995-96 1 835 231 963 1 201 4 320 

1996-97 1 859 128 1 195 1 008 4 190 

1997-98 1 819 190 1 601 1 324 4 934 

1998-99 1 620 170 2 298 1 538 5 626 

1999-00 1 570 164 2 946 2 615 7 295 

2000-01 6 492 185 3 132 3 074 12 883 

2001-02 6 412 219 1 995 2 688 11 314 

Recurrent Budget of Yangon Children Hospital 
 Kyats (in millions) 

Year Total 

1992-93 7.5 

1993-94 8.3 

1994-95 9.5 

1995-96 7.6 

1996-97 9.6 

1997-98 8.4 

1998-99 12.3 

1999-00 14.97 

2000-01 36.63 

2001-02 36.28 

2002-03 43.22 
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Recurrent Budget of Mandalay Children Hospital 
 

Kyats(in millions) 

Year Salary 
Travel 

Allowances 

Goods & 

Services 
Maintenance Others Total 

2000-01 12.08 0.23 0.69 0.76 - 13.78 

2001-02 13.23 0.12 1.03 0.69 0.009 15.09 

2002-03 13.52 0.12 1.28 0.69 0.017 15.64 

Budget of YCDC Health Department 
 

Sr No Financial Year Expenditure 
Kyat in thousand 

1 1998-99 7910 

2 1999-2000 10617 

3 2000-01 17746 

4 2001-02 17906 

5 2002-03 26807 
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Annex 5 

ACTIVE, LABORATORY-BASED SURVEILLANCE FOR DENGUE/ 
DENGUE HAEMORRHAGIC FEVER AND OTHER VIRAL, BACTERIAL 

AND PARASITIC DISEASE AGENTS 

Background/Introduction 
There has been a dramatic resurgence/emergence of infectious diseases in the 
past 15 years.(1) This is especially true of dengue haemorrhagic fever, which 
has emerged as a major global public health problem in tropical areas of the 
world.(2) Prevention and control requires effective surveillance systems to 
monitor disease activity in the community. Because the initial clinical 
presentation of many of these diseases is similar, surveillance systems must be 
laboratory-based. The brief proposal that follows outlines an active, 
laboratory-based surveillance system that will allow public health authorities 
to accurately monitor the activity of a number of infectious disease agents that 
present clinically as viral syndrome, including dengue/dengue haemorrhagic 
fever.(3-4) 

Programme Components 
The programme has three components as follows: 

(1) Sentinel Clinics/Physicians; 
(2) Fever Alert, and 

(3) Sentinel Hospitals 

The sentinel clinic/physician and fever alert components are designed to 
monitor non-specific viral syndrome in the community. This is especially 
important for dengue viruses because they are frequently maintained in 
tropical urban centres in a silent transmission cycle, most often presenting as 
non-specific viral syndrome. It is also a very useful system for monitoring other 
common infectious disease agents such as influenza, measles, malaria and 
leptospirosis, etc. 

The sentinel clinic/physician component requires sentinel sites to 
monitor routine viral syndrome while the fever alert system relies on 
community health and sanitation workers to be alert to any increase in febrile 



External In-depth Review of Dengue Fever/Dengue Haemorrhagic Fever Programme, Myanmar 

Page 58 

activity in their community and to report this to the central epidemiology unit 
of the health department. Investigation of the latter should be immediate, but 
flexible; it may involve telephone follow-up or active investigation by an 
epidemiologist who visits the area. 

The sentinel hospital component is designed to monitor severe disease. 
Hospitals used as sentinel sites should include all of those that admit patients 
for severe infectious diseases in the community. This network should also 
include infectious disease physicians who usually consult on such cases. The 
system can target any type of severe disease, but for dengue, it should include 
all patients with: 

(1) Any haemorrhagic manifestation; 

(2) An admission diagnosis of viral encephalitis, aseptic meningitis and 
meningococcal shock, and 

(3) A fatal outcome following a viral prodrome. 

All three of these components require a good public health laboratory to 
provide diagnostic support in virology, bacteriology and parasitology. The 
laboratory does not need to be able to test for all agents, but should know 
where to refer specimens for reference testing, i.e. to WHO Collaborating 
Centres for Reference and Research. A list of these centres is available on 
request. 

Programme Implementation 
(1) Sentinel Clinic/Physician: It is impossible to monitor all viral 

syndromes in all parts of the community without overloading the 
diagnostic laboratory. The goal should be to select clinics and 
physicians that represent different geographic areas of the 
community as sentinel sites. These clinics/physicians select a 
prescribed number of patients with viral syndrome, take clinical 
samples and send them to the laboratory for testing at a regular 
interval, usually once a week. This allows the laboratory to 
schedule a weekly diagnostic test and report back to the 
clinics/physicians as well as to the department of health on a 
weekly basis. The number of sentinel sites and clinical samples will 
depend on the capability of the laboratory and the size of the 
community. For dengue, the laboratory can easily process 200 
blood samples per week, testing by the inexpensive and easy IgM-
capture ELISA, which provides a sensitive measure of recent 
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dengue infection. Depending on the type of samples and the 
circumstances, some samples may also be processed for virus 
isolation. Results are monitored weekly for changes in seropositivity 
and surveillance can easily be intensified in those areas where it is 
deemed appropriate. If the illness is not dengue, serum samples 
can be tested for other agents. 

(2) Fever Alert: This system depends on identifying health, sanitation 
and other workers who work in the community. A simple reporting 
system is set up by telephone, report forms or computer 
networking that will allow epidemiologists to learn of outbreaks of 
febrile illness without delay. The epidemiologists then decide the 
extent of follow-up investigation; they can telephone the sentinel 
clinics/physicians, as well as others in the area and request 
appropriate clinical samples or they can send a team to the 
community to investigate themselves. The laboratory is alerted and 
clinical samples from the investigation are given the highest priority 
for testing; for dengue, the preliminary results can be available 
within 24 hours of receipt in the laboratory. This system, properly 
functioning, and in combination with the sentinel clinic/physician 
network, can give public health officials early warning of dengue 
outbreaks and a number of other diseases in the community, 
depending on the laboratory capability. 

(3) Sentinel Hospitals: The appearance of severe disease in a 
community is often the first indication that an epidemic is 
incipient. A system to monitor the severe end of the disease 
spectrum, therefore, contributes to an early warning of epidemic 
activity. For this system, all hospitals that admit infectious disease 
patients, including and especially paediatric hospitals, and all ID 
physicians should be included. Only patients with the conditions 
identified in the protocol will be studied. Thus, the system can 
focus on a specific disease or be broadened to include several 
diseases. Detailed clinical protocols should be developed to ensure 
that adequate clinical, haematologic and pathologic data and 
samples are obtained. Autopsies, following detailed protocols, 
should be conducted on all fatal cases admitted to this study. 

This surveillance system is designed to monitor disease activity during 
the interepidemic period, prior to increased transmission. Individually, the 
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three components are not sensitive enough to provide effective early warning, 
but used collectively, they can accurately predict epidemic activity. Table 1 
outlines the active surveillance system for dengue/dengue haemorrhagic fever, 
giving the types of specimens and laboratory tests required. It must be 
emphasized that once the epidemic transmission has begun, the surveillance 
system is refocused on severe disease rather than viral syndrome. More details 
on this system can be provided, but it should be designed and adapted to the 
area where it will be initiated. 
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