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Abstract 

Dengue infection continues to be a major public health issue and has been  a challenge to health 

authorities for years due to several reasons. It is well known that the virus, mosquito and human 

factors play significant roles in the transmission of the infection. Traditionally, several 

preventive measures that are targeted towards the mosquito are well implemented in several 

countries, including Sri Lanka. Studies have shown that human mobility is a contributing factor 

in dengue infection and the objective of this report is to give an account on the possibility of 

human mobility as a major contributing factor for the outbreak of dengue infection in northern 

Sri Lanka.  

 

The gateway “A9” was reopened to the public in mid-2009, as the political unrest had come to 

a halt by May 2009. Northern Sri Lanka was thereby reconnected with the south, which 

increased population mobility both ways. An increase in the incidence rate of dengue fever 

from 10.72 in 2008 to 539.65 in 2010, supported the hypothesis of the possible contribution of 

human mobility in the  dengue outbreak of 2010. Human mobility factors are often overlooked 

when considering preventive aspects. Preventive measures targeting human movements may 

enhance effectiveness of dengue control programs. 
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Dengue has been identified as a national problem, causing a huge economic burden to the Sri 

Lankan health sector in both primary and secondary care over the past two decades. The 

epidemiology of dengue depends on three key aspects, the dengue virus (DENV) including the 

four closely related virus serotypes (DEN-1, DEN-2, DEN-3, DEN-4 of Flavivirus genus), the 

vector (Aedes aegypti) and the human host.  Of these, the host factors are often overlooked 

when considering preventive aspects. However, it is noted that the dengue virus could rapidly 

spread into new human populations due to human mobility. Studies have shown the role of 

movement of human population in the spread of dengue infection in several regions of the 

world.1 
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According to the epidemiological reports of the Ministry of Health, Sri Lanka, the incidence 

of dengue was minimal in the northern part of Sri Lanka until 2009 with a few sporadic cases 

reported to the Epidemiology Unit, Ministry of Health as part of routine surveillance (Figure 

1). However, as shown in Figure 1, a large outbreak was noted in 2010 followed by a gradual 

increase in notifications with 4058 notifications being received from the Jaffna district in 

2018.2,3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The land gateway to northern Sri Lanka, popularly known as the “A9” was a strategic point 

during the three-decade old political unrest and was almost shut down for more than a decade 

for public transport. The Northern Province (specifically the Jaffna Peninsula) of Sri Lanka 

was not open to the rest of the island through the land route, though it was geographically 

connected, owing to the political unrest which prevailed in the region. The A9 was reopened 

to the public in mid-2009 since the political unrest has come to a halt by May 2009, but traffic 

between the north and south was minimal initially. Population movement between the south 

and the Jaffna peninsula increased exponentially in the months following the end of the civil 

conflict in May 2009 and reached a peak in recent years. 

 

The Jaffna peninsula experienced the highest incidence of dengue and its devastating 

consequences in the latter part of 2009 and early 2010. From 2008 to 2010, there was a sudden 

increase in Dengue Fever (DF)/Dengue Haemorrhagic Fever (DHF) in the Jaffna District. A 

local study reported 58, 422, and 2648 cases of DF in 2008, 2009 and 2010 respectively.3 The 

calculated incidence rate in 2008, 2009 and 2010 was 10.72, 68.98 and 539.65 respectively 

(Incidence rate calculated per 100,000 by reported dengue cases in years 2008 (60), 2009 (386) 

and 2010 (3020) divided by 2007 mid-year population). Movement of people in both directions 

could have contributed significantly to the increase in number of DF/DHF cases following the 

reopening of the “A9” highway. Even though some may argue that underreporting may explain 

the low numbers reported prior to 2008, the increase of more than 2000 cases in 2010 cannot 

be explained by underreporting and one important reason could be the increased human 

mobility of the region.  

 

 
Figure 1: Notification data of dengue cases 2003-2018 
Source: Weekly Epidemiological Reports, Epidemiology Unit, Ministry of Health 
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Dengue is endemic in northern Sri Lanka since then, although seasonal variations exist. There 

was clear evidence that the vector mosquito Aedes was present in the northern region for a long 

time as shown by the epidemic of Chikungunya in the Northern Province in 2006/2007.4 It is 

therefore most likely that the low incidence of DF/DHF prior to 2009 was due to the low level 

of the DENV in Jaffna prior to this period. It is a well-known fact that the adult Aedes aegypti 
can only fly short distances, on average 400 meters. This suggests that the introduction of the 

dengue virus into the Jaffna peninsula, allowed rapid carriage of the dengue virus due to the 

movement of the human population.5 

 

A meta-analysis in India showed low co-circulation of multiple dengue virus serotypes as 

possible contributors of outbreaks and endemic dengue.6 In 2017, Sri Lanka experienced an 

outbreak of dengue infection which was extensively studied and the emergence of a new strain, 

DEN-2, was identified as a possible contributing factor.7 However the study did not explore 

human mobility as a factor for possible contribution to the outbreak which happened in the 

Northern Province. Due to the absence of serological studies in the Northern Province, 

comparison could not be made with serological studies in other part of the country such as the 

Western Province.  

 

A study reported from Vietnam found that a very narrow range of critical human population 

densities between 3,000 to 7,000 people/km2 were prone to dengue outbreaks.8 Research done 

in Taiwan and Puerto Rico showed that the spatial distribution of dengue incidence may be  

positively related to the population density.9,10 Population density indicates how many people 

live in a defined geographical area. Generally, population density is reported in square 

kilometres/miles. The area of Jaffna district is 1,025 km² with a population density of  

 

598.0/km² in 2018 with a change of +0.78%/year from 2012 to 201811,12. Epidemiologists are 

well aware of the negative effect of a high population density on historical epidemics like 

measles, influenza and dengue. An increase in the population of 24,263  from 2007 to 2012   

and 29,118 from 2012 to 2018 (Table 1) can be correlated with the outbreaks in 2010 and 2017 

respectively (peaks as shown in Figure 1). 

 

 

 

 

Name Status Population 

Census 

1981-03-17 

Population 

Census 

2001-07-17 

 
Population 

Special 

Enumeration 

2007 

Population 

Census 

2012-03-20 

Population 

Estimate 

2018-07-01 

Jaffna District 738,788 490,621 559,619 583,882 613,000 

            
              Increase of 24,263     Increase of 29,118 

                              

 

Table1: Jaffna population over the decades 

Source: Department of Census and Statistics, Sri Lanka (web). 

Explanation: All 2018 estimates are provisional 
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. 

 

A study done recently in Pakistan pointed out that mobility estimates calculated based on 

mobile phone application can be used to predict geographic spread and timing of emerging 

locations.13 The researchers have combined transmission suitability maps with estimates of 

seasonal dengue virus importation to generate fine-scale dynamic risk maps with direct 

application to dengue containment and epidemic preparedness.10,14 This fact is further 

emphasized by a study in Thailand which concluded that understanding of human movement 

at the local level may be helpful for planning of dengue prevention activities.15 

 

As discussed above, we postulate that human mobility contributed to the outbreak of DF/DHF 

in 2010 and suggest that a country with endemic dengue should consider human mobility as an 

important epidemiological aspect in the investigation of dengue outbreaks. It is therefore an 

important consideration when drawing up prevention, surveillance, and preparedness strategies 

to combat not only DF but all vector borne viral diseases. We conclude that rigorous studies 

on the role of human movement by using different scales will significantly help in the 

understanding of DENV transmission, which is critical to further improve the effectiveness of 

prevention programs. 
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