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Abstract  

Urbanization and livestock intensification are closely connected. Livestock are brought 

to the cities during urban migration and provide an important source of food and income for the 

farmers. With more humans and animals living close together, vectors such as mosquitoes may 

increase as well as cause an increased transmission of infectious diseases such as dengue. This 

study investigates how the presence of mosquito vectors are affected by the keeping of livestock 

in urban environments and evaluates the dengue awareness in the city of Hanoi, Viet Nam. In 

two districts, Ha Dong and Dan Phuong, 140 households with and without livestock were 

interviewed followed by the collection of mosquitoes and larvae. A pan-flavivirus qPCR was 

used to test pools of mosquitoes for the presence of flavivirus. 

A general trend was observed from the KAP study; respondents living in Dan Phuong 

district had better knowledge and practice regarding dengue compared to Ha Dong. In total, 

3899 mosquitoes were collected, whereupon 52 (1.33%) of them were of Aedes species. A 

significant district difference was observed, with households living in Ha Dong having more 

frequent presence of Aedes spp. mosquitoes (p=0.02) and higher reported incidence of dengue 

(p=0.001). There were no significant association between livestock keeping and the presence 

of Aedes spp. mosquitoes (p=0.955) or between livestock keeping and the incidence of dengue 

(p=0.08). Nevertheless, it is still of great importance to continue investigating the association 

between mosquito-borne infections and urban livestock keeping and the possible challenges in 

the future.  

 

 

Key words; Knowledge, attitude, practice, Aedes mosquitoes, Ha Dong, Dan Phuong, Pan-

flavivirus qPCR.  
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Mosquitoes, livestock and dengue fever – will urbanization be the demise of 

mankind? 
The popular summary of the project “the influence of urban livestock in Hanoi, Viet 

Nam, on dengue epidemiology” 

 

People living closer to the city of Hanoi are more likely to get infected with dengue fever 

– one of the most important mosquito-borne diseases present worldwide that is affecting many 

hundred million people each year. Moving closer to the cities is an increasing trend among 

people all over the globe and their animals will follow in the owner’s footstep. Nevertheless, 

with more humans and animals living in a limited area, the numbers of vectors such as 

mosquitoes may increase, causing infectious diseases such as dengue fever to spread more 

rapidly. Garbage and man-made containers are expected to be found in the gardens and around 

the households when keeping livestock, thus creating perfect homes for mosquito larvae to 

thrive in. This study aims to explore the interactions between the disease-carrying mosquitoes, 

and livestock keeping in urban environments. Another important aim of this study is to 

investigate the knowledge, attitude and practices among residents living in two districts in 

Hanoi city, Viet Nam. An urban district, Ha Dong, with a lower livestock population density, 

and a peri-urban district, Dan Phuong, with a higher livestock population density, was selected 

to participate in this study. In total, 140 households with and without livestock were interviewed 

about their awareness of dengue fever. The households were also searched for mosquitoes and 

mosquito larvae both inside and outside the households. The mosquitoes were later investigated 

in order to see if they contained any dengue virus.  

The results from this study show that livestock keeping in urban environments are not an 

important factor for being infected with dengue fever. Instead, where you live seems to be a 

more important aspect, since 15 out of 17 households that had been infected with dengue virus 

were located in the urban district Ha Dong. Also, more dengue transmitting mosquitoes were 

found in their households. On the other hand, the people living in the area with less dengue 

fever had better knowledge, attitude and practices regarding dengue fever compared to the 

people living in Ha Dong. Furthermore, no dengue virus was found in the mosquitoes that were 

collected, which can most reasonably be explained by the fact that we collected the mosquitoes 

during the dry and cool period, when outbreaks are not occurring.            

Our results indicate a need for further research on vector-borne diseases targeting risk 

factors associated with urbanization and the increasing livestock population density in the cities. 

The fictive question if urbanization will be the demise of mankind, is perhaps not so far-fetched 

after all, only future research can tell.   
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Introduction  

Infections pose a huge threat to humans worldwide. While diseases may emerge anywhere 

in the world, infectious diseases are more prevalent in tropical areas such as Southeast Asia, 

which usually is referred to as a hotspot for emerging and re-emerging infectious diseases 

(Coker et al., 2011). About 23% of the emerging infectious diseases are vector- and arthropod-

borne, and mosquitoes are one of the medically most important vectors. There are several 

arthropod-borne infections, including zika, Japanese encephalitis (JE) and dengue, which are 

all causing human suffering. The exposure frequency of mosquitoes, humans and animals have 

increased due to a fast-growing population, urbanization, globalization, livestock 

intensification, more international trade and travelling, deforestation, and a changing climate 

(Gould et al., 2017; Lindahl & Grace, 2015; Coker et al., 2011).  

More than half of the population worldwide live in urban settings (The World Bank, 

2016). Livestock is brought to the cities during urbanization and is an important source of food 

in the cities and serve as an income for many farmers. However, the livestock may also function 

as reservoirs for many infections and might as well increase the presence of mosquito vectors. 

The keeping of livestock may create more breeding sites for mosquitoes due to incomplete 

sanitation, increased water usage and provide ample opportunities for blood feeding.  

 

Dengue  

Dengue, or dengue fever, is an arthropod-borne viral disease belonging to the genus of 

Flavivirus and is transmitted between humans by Aedes mosquitoes (WHO, 2012). There are 

two diverse transmission cycles that maintains dengue virus (DENV) endemic; a human cycle 

and a sylvatic cycle. The human cycle includes the transmission between Aedes mosquitoes and 

humans, where humans acts as the only known reservoirs. The sylvatic cycle involves non-

human primates and Aedes mosquitoes (Vasilakis et al., 2011).  

Dengue was ranked the most important mosquito-borne viral disease in the world in 2012 

and outbreaks occur throughout most tropical countries (WHO, 2012). DENV is a positive 

sense single-stranded RNA virus with four different serotypes; DENV 1-4. The serotypes are 

spread globally and several genotypes have been recognised within each serotype. The disease 

can manifest in a wide range of clinical symptoms and the severity of dengue vary from 

asymptomatic to severe dengue. The typical symptoms of dengue include fever, headache, 

nausea, rashes and muscle-pain (WHO, 2009; WHO, 2012). Even though the majority of cases 

are non-severe, some cases develop into dengue haemorrhagic fever (DHF) and dengue shock 

syndrome (DSS) (Bhatt et al., 2013). Severe dengue is characterized by at least one of the three 

following: (I) plasma leakage or accumulation of fluids, with/without respiratory distress, or 

(II) severe bleeding or (III) severe impairment of the organs (WHO, 2009).  

The diagnosis of dengue can be challenging since the symptoms resemble several other 

febrile illnesses and the diagnosis can therefore not solely rely on clinical symptoms. 

Laboratory diagnosis to confirm the disease is of importance for the management of the patient, 

as well as for surveillance and outbreak control. Methods for laboratory confirmation may 

include molecular methods for viral detection (virus or nucleic acid) and serological methods 

for detection of antigens or antibodies (WHO, 2009).  

Most patients do not require hospital care, but it is important to recognize the disease 

early to reduce dengue mortality. The majority of the deaths from dengue is a result of severe 

shock. The management of dengue vary depending on the severity, but the treatment is 

symptomatic in combination with close monitoring of the patient to be able to observe any 

warning signs. After the primary infection, the patient gets lifelong protective immunity of the 
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infecting serotype, nevertheless, the patient can still be infected by the other dengue serotypes 

(WHO, 2009).  

An estimated 3.97 billion people are at risk of being infected with dengue in 128 countries 

around the world, which creates a powerful demand for effective vaccine development (Brady 

et al., 2012). The first dengue vaccine, CYD-TDV (Dengvaxia®), was licensed in 2015. 

Dengvaxia® is a recombinant, live-attenuated, tetravalent vaccine developed by Sanofi-Pasteur 

and has been approved for children above 9 years of age in several endemic countries in Asia 

and Latin America (Vigne et al., 2017; WHO, 2017). However, there is a concern that 

vaccinated seronegative individuals experience a higher risk of getting severe dengue through 

antibody dependent enhancement (ADE) via the sensitization by the vaccine (Halstead, 2017). 

ADE occurs when antibodies from a primary infection or in this case from the vaccination, 

binds to subsequently infecting dengue virus of another serotype. The primary antibodies will 

not be able to neutralize the virus and instead Fc-γ receptor-bearing cells will be bound by the 

antibody-virus complex. Thereby, the antibodies will help the viral replication, since the dengue 

virus would otherwise inefficiently infect these cells. ADE therefore increases the risk of 

developing severe dengue and a great concern when developing a successful vaccine 

(Whitehead et al., 2007).  

About 200 years ago, there was a low prevalence of dengue virus. The prevalence did not 

increase until there was a huge expansion of the population globally, which generated enough 

susceptible hosts, together with more international travelling and spread of vectors, the virus 

was able to sustain in the human population (Zanotto et al., 1996). The incidence of dengue has 

increased 30-fold over the past 50 years and the global burden of dengue is today predicted to 

be 390 million (284-528, 95%) infections each year. Of these, 96 million (67-136) are apparent 

infections of different levels of severity and Asia suffer about 70% of the infections (Bhatt et 

al., 2013; WHO, 2012). Even though Asian countries are most affected by dengue, many 

Europeans experience dengue infections after travelling abroad. In fact, dengue is the second 

most common reason in Europe for hospital admission after travel, with 1143 confirmed cases 

in 2010. A large outbreak of DENV1 was also reported in the Portuguese autonomous region 

of Madeira between October 2012 and January 2013. After infected people arrived at the isle, 

the combination of mosquito vectors and a high population density of naïve individuals resulted 

in more than 2200 confirmed cases (Schaffner & Mathis, 2014).     

Dengue was first reported in Viet Nam in 1959 and dengue has since then become 

endemic across the country (WHO, 2010). A national program for Dengue Surveillance and 

Control exists, which includes all provinces of Viet Nam since 2005 (Vu et al., 2014). Viet Nam 

had among the highest cumulative incidence of dengue (144,69 incidence/100 000 population) 

in the western pacific region in 2010. Other countries with a high cumulative incidence included 

the Philippines, Singapore, Malaysia and Laos (WHO, 2010). Even though dengue is endemic 

in Viet Nam, the incidence differs across the country. The southern parts of the country have a 

higher number of cases compared to the north. Actually, the mean incidence rates were 3-7 

times lower in Hanoi compared to Khanh Hoa, Ho Chi Minh and An Giang (all located in the 

south). There is also a seasonal pattern of dengue in Viet Nam, with the highest incidence rates 

in May to December, during the rainy season (WHO, 2018; Lee et al., 2017). Several outbreaks 

of dengue have been reported in Viet Nam over the years and major outbreaks have occurred 

around every ten years (1987, 1998, 2009). The 2009 outbreak in Hanoi reported 16 263 dengue 

cases, with 121 cases per 100 000 people, which was a 6.7 times increase compared to the same 

time in 2008. The latest dengue outbreak in Hanoi occurred in 2017 with 37 651 number of 

cases and 7 deaths (Hanoi preventive medicine centre, 2017; Minh An & Rocklöv, 2014).  
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Aedes aegypti & Aedes albopictus  

The virus is transmitted by Aedes mosquitoes, primarily Aedes aegypti and Aedes 

albopictus. After the female mosquito ingest the virus during a blood meal, the virus spreads 

systemically within the mosquito during 8-12 days. Amplification of the virus occurs in the 

salivary glands and the mosquito can subsequently transmit the virus to new hosts during 

feeding (WHO, 2009; Raquin & Lambrechts, 2017).   

Aedes aegypti is considered to be the main vector in urban areas, where the mosquitoes 

mainly breed in man-made water storage containers, e.g. water tanks, jars, bonsai trees and old 

car tires (Huber et al., 2003). Aedes albopictus has more recently become abundant in urban 

and peri-urban areas. Further geographical expansion of Aedes albopictus is expected in the 

near future, mainly due to urbanization, transportation of larvae/eggs in containers, and a 

changing climate (Faraji & Unlu, 2016). 

The most efficient way to reduce the burden of dengue infection has been to control the 

mosquito vectors, since no vaccine has previously been available. Vector control is mainly 

performed through integrated vector management programmes using insecticides, 

environmental management and through increasing the public awareness about dengue (Bilal 

et al., 2017). A global strategy for dengue prevention and control has also been defined by the 

World Health Organization (WHO) where the goal is to reduce the burden of dengue by 2020 

to combat the growing problems with dengue worldwide (WHO, 2012).  

There have been discussions regarding the effectiveness of the Aedes mosquito control 

programs. The general perception that the control programs has not reduced dengue 

transmission have been questioned by Bowman et al. (2016). They argue that this perception is 

incorrect and that the real problem is the lack of reliable evidence needed to make these 

conclusions about the existing control programmes (Bowman et al., 2016). Nevertheless, 

dengue is still re-emerging and there is a growing concern regarding increasing resistance 

against insecticides for both Aedes aegypti and Aedes albopictus. Insecticide resistance has been 

reported in several countries in Asia, e.g. India, China and Thailand (Chatterjee et al., 2018; 

Yiguan et al., 2016; Jirakanjanakit et al., 2007). Therefore, dengue remains a public health issue 

worldwide that is in need of efficient control.  

 

Hanoi, Viet Nam  

Viet Nam is a tropical country in the western Pacific region. In 2016, 34% of the total 

population were living in urban settings in Viet Nam, a number that keep increasing each year 

(The World Bank, 2016). The capital, Hanoi, is the second most populous city with an average 

population of 7.3 million people (GSO, 2016). There is also a high livestock population in 

Hanoi with 24.8 thousand buffaloes, 136.8 thousand cattle (beef and dairy), 1.9 million pigs 

and 23.6 million poultry according to the latest livestock population data from Hanoi sub-

department of animal health.  

Several studies have reported weather and climate components as important risk factors 

for dengue incidence and vector survival in Viet Nam (Xuan et al., 2014; Pham et al., 2011; Do 

et al., 2014; Vu et al., 2014). Depending of the geographical location, southern or northern parts 

of the country, the different weather components were either positively or negatively correlated 

to dengue incidence. One example is the positive association between dengue incidence and 

rainfall in Hanoi. While a negative association was found in Ba Ria Vung Tau (Vu et al., 2014). 

Other findings in Viet Nam suggest that keeping an animal shelter, a garden and garbage close 

to the households were associated with a high incidence of dengue. Also, farmers had an almost 

8 times higher risk of getting infected with dengue (RR 7.94; 95% CI 2.29-27.55) (Lan Phuong 

et al., 2008). It has also been suggested that there is an association between the presence of 



UPPSALA UNIVERSITET  

 8 (38) 

 

 

dengue IgG antibodies and the management of pigs. The reason for this association may be due 

to the formation of habitats for Aedes larvae when raising pigs. However, there is a huge 

knowledge gap in this area and there is a strong need for further investigation (Thai et al., 2005).  

Although dengue virus is mainly transmitted between humans through mosquitoes, high 

human population density, together with a high livestock population density may increase the 

transmission of several infectious diseases, including dengue, for example through the 

formation of larval habitats when keeping livestock. As previously mentioned, the best method 

for controlling dengue is to control the mosquito vectors. Hence, it is of great importance to get 

a better understanding about the interactions between dengue mosquito vectors and the keeping 

of the livestock in urban settings.   

Aims 
The high number of livestock and humans in close contact may increase the risk of dengue 

transmission, particularly if the livestock keeping is associated with the presence of larval 

habitats and increasing number of mosquitoes. It is therefore of importance to understand how 

the presence of dengue vectors are affected by the keeping of livestock in urban areas since 

previous studies are scarce.  

The aim of this study is to investigate how the presence of dengue vectors (Aedes aegypti 

and Aedes albopictus) is affected by the keeping of livestock in urban environments in Hanoi, 

Viet Nam. The aim was also to get a better understanding of the awareness of dengue in the city 

of Hanoi. This was investigated through interviewing people about their knowledge of dengue 

fever and the housing of their livestock. Subsequently, inspection of local households for 

mosquitoes and larvae followed by detection of dengue virus by a qPCR detecting flavivirus 

was performed.  
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Materials and Methods 

Ethical considerations  

The study protocol was approved by the ethical committee of Hanoi University of Public 

Health (HUPH) (approval reference No.: 048/2018/YTCC-HD3). All participants were 

informed that the participation in the study was voluntary and that they have the possibility to 

drop out of the study at any time. A written informed consent was obtained from all of the 

participants before conducting the interview.  

 

Study design 

To get a better understanding of the dengue awareness of households in urban and peri-

urban settings of Hanoi, Viet Nam, a cross-sectional study on knowledge, attitudes and practice 

(KAP) was performed in two districts of Hanoi.  

 

Study site 

Two districts were selected for sample collection based on livestock population data from 

2017 from Hanoi sub-department of animal health. Ha Dong is located in the central parts of 

Hanoi (urban area) with low livestock population density, and Dan Phuong is a peri-urban area 

that has a higher livestock population density (see figure 1 and 2).  

 

Figure 1. The population density of livestock and humans in the districts of Hanoi city (population/km2). The data 

are obtained from 2017 from Hanoi sub-department of Animal health. A. Cattle population density in Hanoi. B. 

Poultry population density in Hanoi.  
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Sample size and selection of households  

To calculate the sample size, a 10% prevalence of dengue vectors in the households were 

presumed. With an anticipated precision of 5 and a 95% confidence level, the sample size was 

decided to be 139 households. This sample size would also be enough to detect a difference of 

20% with a power of 80% between the non-livestock and the livestock keeping household.  

In the two districts, 70 households were interviewed and the same number of livestock 

keeping and non-livestock keeping households were identified through selection of random 

GPS points and from the help of local commune veterinarians. 16 random GPS points were 

identified in each district using ArcGIS 10.4 and the distance between each point was set to 1.5 

km. Out of these 16 random GPS points, 12 were randomly selected in each district to generate 

72 households per district (see figure 3). In Ha Dong, the 12 selected points were located in 

central areas where there were no livestock present, hence, all 12 selected points were not used. 

Instead, local veterinarians identified communes and households with livestock. Therefore, 

only 7 GPS points (7-12 households per point) were included to generate a total number of 70 

households. In Dan Phuong, close to the GPS points, the veterinarians randomly selected 

households with and without livestock for participation in the study. This approach was possible 

since Dan Phuong has a higher livestock population density. Three households without and 

three households with livestock were identified for each GPS point. For both district, if the 

selected household was not willing to participate, the interviewer continued until a consenting 

household was found.  

Figure 2. The population density of livestock and humans in the districts of Hanoi city (population/km2). The data 

are obtained from 2017 from Hanoi sub-department of Animal health. A. Pig population density in Hanoi. B. 

Human population density in Hanoi.    

A B 
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In this study, a household with livestock was defined as having at least one larger 

livestock species (e.g. cattle, buffalo, pig) or at least 10 smaller animals (e.g. rabbit, chicken, 

duck).  

 

 
Figure 3. Maps showing the 12 randomly selected GPS-points for the two selected districts; Dan Phuong and Ha 

Dong.  

 

Questionnaire and interviewing 

The questionnaire was first developed in English, but later translated into Vietnamese 

since the interviews were conducted in Vietnamese.  

Before the study was conducted, a pilot was performed to test and improve the 

questionnaire by interviewing three households located in Long Bien district.  

The interviews and the collection of mosquitoes and larvae were conducted during March 

2018. In the household, a person above 18 years of age that lived permanently in the household 

(living in the household for more than two months continuously) was interviewed by trained 

students from HUPH using a structured questionnaire regarding details about the household, 

management of the livestock and their awareness about dengue (see Appendix 1 for the entire 

questionnaire). After the interview, each participating household was handed a small gift in 

form of a mosquito repellent, as an appreciation for their time.  
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Mosquito and larvae collection   

The households were asked for their consent for the collection of mosquitoes using a 

backpack aspirator. The aspirator was used for 5 min ±30 𝑠 inside and outside the household. 

Mosquitoes were collected close to the livestock in the livestock keeping households, while in 

households without livestock the outdoor collection was done around the garden. The 

mosquitoes were kept in an icebox during the field visit, transferred to Eppendorf tubes after 

each day and followed by storage in -80°C until mosquito identification.    
Each household were searched for water-filled open containers outside and inside the 

household and if present, larvae were collected. The larvae were collected from households 

using a larvae collection tool kit and the following standard larval collection methods; for 

deeper containers, a hand net was lowered in the water while circulating for 5 turns. The shallow 

containers were observed by eye and if larvae were observed, it was collected using a pipette. 

The larvae were stored in 100% ethanol in -80°C until identification.  

  

Mosquito and larvae identification  

The mosquitoes were counted and identified as Aedes aegypti, Aedes albopictus or other 

mosquitos, and the larvae were identified to genus (Anopheles, Culex or Aedes) through light 

microscopy and by following recommended guidelines from the National Institute of Hygiene 

and Epidemiology (NIHE). The pupae that had been collected were not identified since it is 

almost impossible to distinguish the genus by microscopy. After the identification, the samples 

were stored in -80 °C for further laboratory analysis.   

 

RNA extraction  

To extract viral RNA from the collected mosquitoes, a pool of maximum 40 mosquitoes 

from each household was homogenized followed by RNA extraction using RNeasy mini kit 

(Qiagen). The Aedes mosquitoes caught inside and outside were extracted separately, 

meanwhile the other mosquitos caught inside and outside were extracted as one sample if the 

total number of mosquitoes were less than 40. The RNA extraction was performed according 

to the manual except for the following changes; the mosquitoes were either homogenized in 

2mL tubes containing 350µL RLT with a pipette tip or in 500µL 1X Minimum Essential 

Medium Eagle (MEM) using a mini pestle. After homogenization in 1X MEM, the samples 

were centrifuged at 14000 rpm for 3 min and 50 µL of the supernatant was added to 350 µL 

RLT buffer. Subsequently, the mixture was centrifuged at 14000 rpm for 3 min and the 

supernatant was carefully removed and added to equal amounts of 70% ethanol. The extracted 

RNA was stored in RNase free water in -80°C for further analysis.  

 

Pan-flavivirus qPCR & gel electrophoresis  

To detect if the collected mosquitoes were infected with dengue virus, a pan-flavivirus 

qPCR was used. The pan-flavivirus qPCR had previously been developed in a lab in Sweden 

using the article published by Patel et al. as reference (Patel et al., 2013). To control if the 

developed protocol would function in the lab in Hanoi, a control run of the DENV 1 positive 

control in dilutions (10-1-10-3) was performed.  

For the qPCR, a QuantiTect SYBR® Green RT-PCR kit was used (Qiagen). In each 

reaction, 1X QuantiTect master mix (Qiagen), 0.4 µM of each primer (see table 1), 1X 

QuantiTect RT mix, 5µL of RNA and RNase free H2O to a total volume of 25µL were included. 

As positive control, DENV 1 was used and water was used as a negative control. The PCR 

amplification conditions were: reverse transcription at 50°C for 30 min, initial activation at 
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95°C for 15 min, followed by 45 cycles of denaturation at 94°C for 15 s, annealing at 60°C for 

30 s and extension at 72°C for 30 s.  

Due to not enough material of the QuantiTect SYBR® Green RT PCR kit, all samples 

with less than 4 mosquitoes were not included in the qPCR. These were excluded based on the 

low likelihood of finding virus in few mosquitoes and the fact that these were not Aedes 

mosquitoes and not primary vectors for dengue.  

 

Table 1. Primer name and sequences of the primers used in the pan-flavivirus qPCR. 

Primer  Sequence 

Flavi all S TACAACATGATGGGGAARAGAGARAA 

Flavi all S2 TACAACATGATGGGMAAACGYGARAA 

Flavi all AS4 GTGTCCCAGCCNGCKGTRTCRTC 

 

Gel electrophoresis was performed on suspected positive samples to decide if the correct 

product had been amplified in the pan flavivirus qPCR. A sample was considered suspected 

positive if both duplicates had a Ct-value below 35 and both duplicates had correct melt 

temperatures (see table 2). A 2% agarose gel was prepared with 1X TAE, agarose (sigma) and 

1xSafeRed. A 100 bp DNA ladder was used (Invitrogen). The PCR product was mixed with 

1µl dye and 5µl was loaded onto the gel. The samples were run in 100 V for approximately 30 

min.  

 

Table 2. Virus type with respective melting temperature generated during the development of 

the pan-flavivirus qPCR protocol.  

Virus type Melting temperature (°C) 

West Nile virus 79.0 

Zika 81.0 

DENV1 79.0 

DENV2 81.0 

DENV3 80.5 

DENV4 80.5 

Japanese encephalitis virus  81.5 

Tick-borne encephalitis  82 

Yellow fever virus 81.5 

Negative control (primer) 74.5  

 

Statistical methods  

To decide if there was a difference between the districts regarding the knowledge, attitude 

and practice questions, X2-test was performed. When analysing the association between 

different factors (district, livestock keeping, Aedes spp. mosquitoes etc.) and confirmed dengue 

cases in 2017 X2-test was performed since a normal distribution was not observed. When 

analysing the association between presence of Aedes spp. mosquitoes and the two districts X2-

test was also used. A linear regression analysis was performed to observe if there were an 

increase in the number of total mosquitoes for the households that kept pigs or poultry. All 

statistical analysis was performed using STATA 14 (StataCorp Ltd).  
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Results 
 

Dengue awareness study  

General information of the households 

A KAP study was performed to get better understanding about the dengue awareness of 

people living in Hanoi city. There were in total 140 households interviewed. Among these, 66 

(47.14%) of the respondents were male and 74 (52.86%) were female. The ages of the 

respondent varied between 17 and 85 years old with the majority of the respondents between 

the age of 51-60 years. The majority of the respondents had finished primary school, 3.7% of 

the respondents had finished college/university and 8.15% had no education. There was no 

significant difference for the education level between the genders. Slightly more of the females 

had finished primary, secondary, high school and college/university respectively compared to 

the males (Table 3). There were five respondents (3.57%) that did not answer about their 

education level.   

 

 

Table 3. Respondent education level according to sex in both Ha Dong and Dan Phuong district.   

 Respondent education level  

 

No education 

(%) 

Primary 

school (%) 

Secondary 

school (%) 

High school 

(%) 

College/ 

University (%) 

Female  3 (4.17)  13 (18.06) 37 (51.39) 16 (22.22) 3 (4.17) 

Male  8 (12.70) 10 (15.87) 31 (49.21) 12 (19.05) 2 (3.17) 

Total      11 (8.15) 23 (17.04) 68 (50.37) 28 (20.74) 5 (3.70) 

 

 

Regarding occupations of the respondents, the majority (69.29%) were farmers and only 

one (0.71%) had some kind of medical background or medical education. 27.94% of the 

respondents had other occupations, which included working in business, in a store and as a 

teacher. However, 2.86% of the households did not answer about their occupation. Concerning 

the gender of the household heads, 72% of them were male and 28% were female. More than 

half of the households had children in the household. The number of children varied between 

1-5 and almost all of these households had at least one child under the age of 15. Out of the 140 

households, 69 households with livestock and 71 households without livestock participated in 

this study (see table 4).  
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Table 4. Socio-demographic characteristics of the households for both Dan Phuong and Ha 

Dong district.  

General household information 

  Households (%) 

Respondent gender  
Male 66 (47.14) 

Female 74 (52.86) 

Respondent age  
17-30 13 (9.29) 

31-40 22 (15.71) 

41-50 27 (19.29) 

51-60 48 (34.29) 

61-70 23 (16.43) 

71-85 7 (5.0) 

Respondent education 

level  
No education 11 (7.86) 

Primary school 23 (16.43) 

Secondary school 68 (48.57) 

High school 28 (20.0) 

College/University  5 (3.57) 

No answer 5 (3.57) 

Respondent occupation  
Farmer 97 (69.29) 

Medical profession 1 (0.71) 

Other 38 (27.14) 

No answer  4 (2.86) 

Household head gender  
Male 100 (71.43) 

Female 40 (28.57) 

Children in household  
Yes 94 (67.14) 

No  44 (31.42) 

No answer 2 (1.43) 

Children >15 in 

household  
Yes  91 (65.0) 

No  47 (33.57) 

No answer 2 (1.43) 

Livestock keeping  
Yes 69 (49.29) 

No 71 (50.71) 

 

Livestock information 

In total, 69 households with livestock were interviewed, whereupon 33 of the households 

were located in Ha Dong and 36 in Dan Phuong. The households mostly managed pigs and/or 
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chicken. There was no major difference between the two districts regarding the number of 

households that managed pigs and chicken. However, people living in Dan Phuong district 

managed more pigs (2881 in total, average 120 pigs) compared to the 449 pigs in total and 

average 23.6 pigs in Ha Dong. Meanwhile Ha Dong district managed more chickens (3464 in 

total, average 157.5 chickens), which can be compared to the 1086 chickens in total and average 

40.2 chickens that were managed in the households in Dan Phuong. Ducks, cattle and goat were 

generally uncommon to manage by both districts, and no households that participated in the 

interview managed buffalo (see table 5).  

The majority of all animals were kept fenced in outdoors. However, the management of 

the chickens varied in both districts whereupon 96.3% of the households with chickens in Dan 

Phuong kept chicken fenced in outdoors and 3.7% kept them free roaming. For Ha Dong, 

95.45% of the households with chickens kept them fenced in outdoor and 4.55% kept them free 

roaming. The management of the ducks varied in Ha Dong where 50% of the households with 

ducks kept them fenced in outdoor and 50% kept them free roaming. In Dan Phuong, all 

households with ducks kept them fenced in outdoor. Regarding the management of cattle, pigs 

and goats, all animals were fenced in outdoor in both districts (see table 5). None of the 

households in both districts were keeping the animals indoor or tied up and partly indoor.    

The respondents reported few cases of illness among their livestock during the past year. 

No diseases were reported in the ducks or goats for both districts. As well, there were no 

diseases reported in Dan Phuong in any of the animals. In Ha Dong on the other hand, 31.58% 

of the households reported that the pigs had been sick in the past year with coughing, fever 

and/or sudden death. There were also 4.55% of the households in Ha Dong that reported strange 

colour of the faeces of the chickens and half of the household that managed cattle in Ha Dong 

reported fever and foot sore in the past year (see table 5 and figure 4).  

 

Table 5. Information regarding the number of households with livestock, the amount of 

livestock, mean number of animals, management (% of households) and diseases during 2017 

(% of households) for Dan Phuong and Ha Dong district.   

  Dan Phuong district Ha Dong district 

Animals Pig Chicken Duck Cattle  Goat  Pig Chicken Duck Cattle Goat 

Number of 

households 24 27 3 2 1 19 22 2 2 0 

Number of 

animals 2881 1086 510 3 20 449 3464 6 8 0 

Mean number 

of animals 120 40.2 170 1.5 20 23.6 157.5 3 4 0 

Management (% 

of households)            
Fenced in, 

outdoor 100 96.3 100 100 100 100 95.45 50 100 0 

Free roaming       0            3.7 0 0 0  0 4.55 50 0 0 

Disease in 2017 

(% of households)  0  0  0 0 0  31.58 4.55  0 50 0  
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Dengue and mosquito knowledge 

The respondents were asked if they had heard that mosquitoes can transmit diseases to 

humans, upon which 135 of the households (96.43%) had and 5 households (3.57%) had not 

heard this (3 households in Ha Dong and 2 households in Dan Phuong). However, 3 of these 5 

households had heard about dengue and one of them knew dengue was transmitted from 

mosquitoes. Subsequently, the majority (97.78%) of the households mentioned dengue as a 

mosquito-borne disease. The second most common disease that were mentioned were malaria 

(8.88%) followed by zika (3.7%) and Japanese encephalitis (JEV) (0.74%). There was no 

difference between the district and mentioning dengue, malaria or JEV as a mosquito-borne 

disease.  However, there were a significant difference between the districts and mentioning Zika 

as a mosquito-borne disease (p=0.026) (see figure 5).  
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Figure 5. The number of households that mentioned 

respectively disease when asked to mention mosquito-borne 

diseases for each district. *p<0.05 for each disease between 

the districts.  

 

Figure 4. The number of households that 

mentioned illness in their livestock during 2017 

in Ha Dong district.  

* 
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When asked if the respondents have heard about dengue, the majority (97.86%) of the 

households had. Out of the 3 households (2.14%) that had not heard about dengue, one of the 

households actually mentioned dengue during the question about mosquito-borne diseases, 

indicating an error in interpreting the questions. The other two households were located in Ha 

Dong. Next, prevention (92.7%), transmission (88.32%) and symptoms (81.02%) were the 

things the respondents mostly knew about dengue fever, and only 12.41% have heard the 

definition of dengue and 9.49% have heard about the treatment. There was a significant 

difference between the districts and dengue prevention (p=0.041) and treatment (p=0.034), 

where more respondents in Dan Phuong had heard about dengue prevention and more 

respondents in Ha Dong had heard about dengue treatment.  

TV (80.62%), loud speaker (55.04%) and health care workers (44.19%) were stated as 

the most important source of communication for dengue. Communication material (23.26%) 

and the internet (3.2%) was the least important source for information of dengue fever (see table 

6). Between the two districts there were a significant difference for TV (p=0.006), loudspeaker 

(p<0.001) and health care worker (p=0.029) as source of communication, where more 

respondents in Dan Phuong stated these as important sources for information of dengue. 

Nevertheless, there was no significant difference between the districts and stating internet and 

communication material as an important source. Nine households (6.98%) also mentioned other 

sources of communication for dengue which included neighbours, other people in their village 

or through a seminar.  

 

Table 6. The number of households that mentioned the different sources of communication for 

dengue fever in each district respectively.  

*p<0.05 in the column, **p<0.01 in the column, ***p<0.001 in the column 

 

The main symptoms of dengue were discussed and the respondents were asked if they 

could mention them. Fever (96.36%) and bleeding (55.86%) were the most commonly 

mentioned symptoms in both districts. The other main symptoms, including pain (17.12%), 

nausea/vomiting (5.41%) headache (14.41%) and rash (1.8%) were less mentioned in both 

district. There was a significant difference between the district and mentioning fever (p=0.038) 

and bleeding (p=0.048) whereupon respondents in Dan Phuong more often mentioned bleeding 

and respondents in Ha Dong more often mentioned fever (see figure 6).  

Regarding the transmission of dengue, 126 of the households (90%) stated that they knew 

how dengue was transmitted. When later asked if they could mention how dengue was 

transmitted, almost all respondents (98.89%) stated the correct answer. However, one 

household (1.11%) located in Dan Phuong stated that dengue is transmitted through food. Out 

of the 14 households (10%) that did not know how dengue is transmitted, half was located in 

Ha Dong and Dan Phuong, respectively. 

The majority of the households (95.71%) stated that they had knowledge of breeding sites 

for mosquitoes. Stagnant water (89.47%) and water tank (70.68%) was the most commonly 

mentioned breeding sites for mosquitoes in both districts. Bonsai (7.58%), jar/vase (27.82%) 

  Source of communication 

  TV (%) Loudspeaker (%) 

Health care 

worker (%) 

Communication 

material (%) 

Internet 

(%) 

Dan Phuong 57 (90.48)** 52 (82.54)***       34 (53.97)*      18 (28.57) 2 (3.13) 

Ha Dong 47 (71.21)  19 (28.79)       23 (34.85)      12 (18.18) 2 (3.28) 

Total 104 (80.62) 71 (55.04)       57 (44.19)      30 (23.26) 4 (3.2) 
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and car tire (10.53%) were less mentioned by all respondents. A significant difference was 

observed between the two districts and knowing if car tires (p=0.001) and jar/vases (p=0.019) 

can function as breeding site for mosquitoes. Where 19.12% of the households in Dan Phuong 

and 1.54% of the households in Ha Dong mentioned car tires as a breeding site and 35.21% of 

the households in Dan Phuong and 17.39% of the households in Ha Dong that mentioned jars 

or vases as important breeding sites for mosquitoes. There were 20.3% of the households that 

mentioned other mosquito breeding sites, which included sewer, contaminated water, the 

garden, garbage and bushes (figure 6).  

Lastly, to test the respondent’s awareness of dengue, they were asked to mention different 

risk factors for getting infected with dengue fever. Both warm/humid climate (63.16%) and 

stagnant water (60.53%) were mostly mentioned by the respondents, and high population 

density was only mentioned by 25.44% of the respondents. There was a significant difference 

between the districts and mentioning warm and humid climate (p<0.001) and population density 

(p=0.018) where more respondents in Dan Phuong could mention these risk factors. 5.26% of 

the respondents mentioned other risk factors during the interview, which included mosquito 

bites and cleaning the environment, hence, it would not count as risk factors (figure 6).  

 

 
Figure 6. The number of households in each district that had knowledge about dengue fever symptoms, mosquito 

breeding sites and risk factors for getting infected with dengue. There were 71 households interviewed in Dan 

Phuong and 69 households in Ha Dong. *p<0.05, ***p<0.001.   

 

Dengue attitude  

When the respondents were asked to grade the dengue situation in their commune, district, 

Hanoi, Viet Nam and the world a clear trend was observed for the two districts. The respondents 

living in Dan Phuong were grading dengue as an average or huge problem to a larger extent 

compared to the respondents living in Ha Dong. The respondents living in Ha Dong did 

generally grade dengue as a smaller problem or did not know if dengue fever is a problem. 

Another trend that was observed for the respondents in both districts was that more people 
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generally had some estimation of whether dengue fever is a problem in their commune and/or 

district. However, when asked about if dengue fever is a problem in the world, half of the 

respondents did not know (see figure 7).  

 

 

 
 

 

 
 

Dengue and mosquito practice  

The respondents were asked to mention ways to prevent themselves from dengue virus 

and nine (6.43%) of the households could not mention a single way. Of these nine households, 

eight (88.89%) of the households were located in Ha Dong (p=0.017). The other 131 households 

(93.57%) could mention at least one method of prevention. For both districts, most households 

mentioned using mosquito net and killing mosquitoes as methods for dengue prevention. Other 

less common methods that were mentioned included cleaning the house/garden, killing larvae, 
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no standing water, keeping lid on water tank, wearing long sleeves and having a fish in the 

water tank (see figure 8).    

Concerning dengue and mosquito practice, the respondents were asked about different 

methods of protection against mosquitoes. There was only a significant difference observed 

between the districts regarding the usage of long sleeve (p<0.001), putting a lid on water tanks 

(p=0.015) and the usage of anti-mosquito products (p<0.001), whereupon people living in Dan 

Phuong more often used these methods for mosquito protection. However, there were no 

significant difference between the districts regarding using mosquito repellent, chemicals in the 

water and mosquito net. Nevertheless, all households (100%) in Dan Phuong stated that they 

always use mosquito net, compared to 94.20% of the households in Ha Dong (see figure 9). 

 

 
 

 

 

 

 
Figure 9. The number of households that protect themselves against dengue by using long sleeves, mosquito net, 

lid on water tanks, anti-mosquito products, mosquito repellent and chemicals in water containers in the two 

districts. *p<0.05 within the category between the districts, ***p<0.001 within the category between the districts.  
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Mosquito and larvae collection 

There were in total 3899 mosquitoes collected in the two districts, whereupon 52 

mosquitoes were of Aedes species, either Ae. aegypti or Ae. albopictus (see table 7). The Aedes 

mosquitoes were collected in total 14 households, 3 households in Dan Phuong and 11 

households in Ha Dong.  

In the two districts, 285 larvae were collected, whereupon 52 of the larvae were of Aedes 

species, and 37 out of these Aedes larvae were collected in Ha Dong. There were 233 Culex 

larvae and no Anopheles larvae collected (see table 7).  

 

Table 7. The number of mosquitoes and larvae collected in Dan Phuong and Ha Dong district.  

District 

Aedes 

mosquitoes 

Other 

mosquitoes 
Total 

mosquitoes 

Aedes 

larvae 

Culex 

larvae 

Total 

larvae  

Dan Phuong 3 2530 2533 15 117 132 

Ha Dong 49 1317 1366 37 116 153 

Total 52 3847 3899 52 233 285 

 

Significantly larger proportion of households in Ha Dong (16%) had Aedes spp. 

mosquitoes, compared to 4% of the households in Dan Phuong (p=0.02). In total, 14 of the 

households (10%) had Aedes spp. mosquitoes in the two districts. However, there was no 

significant association between livestock keeping and the presence of Aedes spp. mosquitoes in 

the households (p=0.955) (see table 8). 

It was also observed that for every pig the household kept, there was a small increase of 

the number of mosquitoes found in the household (1.00144). The increase of mosquitoes for 

every poultry was however, much lower compared to the increase of having more pigs (1.0006). 

There was no such increase observed for Aedes mosquitoes and pigs or poultry. Since there 

were very few households that kept ducks, buffalo, cattle or goat, it was not possible to perform 

a linear regression analysis. 

 

Table 8. The number of households with and without Aedes spp. mosquitoes in each district.  

                Households with and without Aedes spp. mosquitoes  

District No Aedes (%) Aedes (%) P value* 

Dan Phuong 68 (95.77) 3 (4.23) 
 0.02 

Ha Dong 58 (84.06) 11 (15.94) 

Livestock keeping    

No 64 (90.14) 7 (9.86) 
 0.955 

Yes 62 (89.86) 7 (10.14) 

Total 126 (90) 14 (10)   

*X2 test  

 

Dengue fever cases  

          The respondents were asked if they had been diagnosed with dengue fever during 2017 

and there were significantly more households in Ha Dong (21.74%) that had been infected with 

dengue fever, compared to 2.82% in Dan Phuong (p=0.001). In total, 17 households (12.14%) 

had been infected with dengue fever in 2017 (see table 9). Out of the 17 households, 12 of them 

(70.58%) had been infected in the period of June to August (see figure 9). Within each 

household, the number of infected people varied. 12 (16.9%) of the households that had been 
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infected with dengue during 2017 were non-livestock keeping, and 5 (7.25%) of the households 

were livestock keeping. There were no significant association between the households that had 

been infected with dengue during 2017 and the households keeping livestock (p=0.08). There 

were however a significant association between the number of Aedes spp. mosquitoes found in 

the households and the households having a case of dengue during 2017 (p=0.047). 

Nevertheless, there were no significant association between the number of Aedes spp. larvae 

found in the households and the households that had been infected with dengue during 2017 

(p=0.523) (see table 10).  

 

Table 9. The number of households with confirmed dengue cases in 2017 by district, livestock 

keeping, the presence of Aedes spp. mosquitoes and Aedes spp. larvae.  

                        Households with confirmed dengue fever in 2017 
 No (%) Yes (%) P value* 

District    

Dan Phuong 69 (97.18) 2 (2.82) 
0.001 

Ha Dong 54 (78.26) 15 (21.74) 

Livestock keeping   
 

No 59 (83.1) 12 (16.9) 
0.08 

Yes 64 (92.75) 5 (7.25) 

Aedes spp. mosquitoes   

No 113 (89.68) 13 (10.32) 
0.047 

Yes 10 (71.43) 4 (28.57)  

Aedes spp. larvae   
 

No 114 (88.37) 15 (11.63) 
0.523 

Yes 9 (81.82) 2 (18.18) 

Total 123 (87.86) 17 (12.14)   

*X2 test  

  

The respondents were also asked if they have heard of or if they know anyone that had 

been diagnosed with dengue fever, besides family members, whereupon 53 of the households 

(37.86%) had not and 87 of the households (62.14%) had. Out of the 87 households, 45 

(51.72%) of the households were located in Ha Dong, the remaining 42 (48.28%) were located 

in Dan Phuong. There was no difference between the districts and knowing someone that had 

been infected. 
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Pan flavivirus q-PCR and gel electrophoresis  

In total 193 samples were extracted. The pan flavivirus q-PCR of the extracted RNA with 

suspected positive CT-values and melting temperatures were further investigated through gel 

electrophoresis. 170 samples were run in the qPCR and out of these, 65 samples (38.24%) of 

the samples had suspected positive results and were therefore run in the gel electrophoresis. 

However, none of the samples showed a band in the gel electrophoresis except for the positive 

controls, hence no positive samples were found (see figure 11).  

 

 
Figure 11. One of the gel electrophoresis picture showing all negative samples except for the positive control, that 

is showing a clear band.   
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had been infected with dengue fever for 

different time periods of the year.  
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Discussion  
To get a better understanding regarding the dengue fever awareness in Hanoi, Viet Nam, 

140 households in two districts, Dan Phuong and Ha Dong, were interviewed using a structured 

questionnaire. A general trend was observed; people living in Dan Phuong had better dengue 

knowledge, attitude and practice compared to the people living in Ha Dong. It was also 

observed that health care worker (p=0.029) and loudspeaker (p<0.001) were significantly more 

reported as sources of communication for dengue fever in Dan Phuong, which could be one 

explanation for the better awareness of dengue in Dan Phuong district. It would therefore be of 

importance to increase the dengue awareness and put more effort into dengue prevention 

campaigns in Ha Dong. The respondents in Ha Dong furthermore reported more dengue fever 

cases compared to Dan Phuong. Another aspect is that the respondents in Dan Phuong have 

better knowledge and practice regarding dengue and therefore are less prone to get infected.  

As previously mentioned, Dan Phuong is a peri-urban area with higher livestock density 

compared to the urban district Ha Dong. There were no association observed between the 

keeping of livestock and confirmed dengue cases in 2017 (p=0.08), and there were no 

association between the keeping of livestock and the presence of Aedes mosquitoes (p=0.955). 

However, an association was found between living in Ha Dong and confirmed dengue cases, 

since there were significantly more households in Ha Dong that had been infected (p=0.001). 

Therefore, it seems like it is more important where you live than if you keep livestock or not, 

according to results obtained in this study. An explanation for this could be that there is a much 

higher population density in Ha Dong (6037.3 persons/km2), compared to the lower population 

density of 1996.1 persons/km2 in Dan Phuong. As previously mentioned, dengue virus is 

transmitted between humans by Aedes mosquitoes, a higher population density will therefore 

facilitate the transmission of dengue virus and consequently likelihood of getting infected is 

higher. The results from this study are in accordance with the general thought that people living 

in urban areas are more at risk for getting dengue fever (WHO, 2009). However, the results 

from our study is not in accordance with another study performed in Viet Nam. That study 

concluded that people living in rural areas also has a high risk for getting infected with dengue 

due to more often using water storage containers and lacking access to tap. Therefore, rural 

areas might contribute as much to the spread of dengue fever as urban areas (Schmidt et al., 

2011).  

Even though there was no association between livestock keeping and dengue infections 

or livestock keeping and the presence of Aedes spp. mosquitoes, a small increase of mosquitoes 

could be observed with the more pigs a household kept. It was also shown that the more Aedes 

spp. mosquitoes that were found in the households, the greater the risk of having been infected 

with dengue fever during 2017 (p=0.047). These findings are in agreement with previous 

studies performed in Viet Nam that suggests that there is an association between dengue IgG 

antibodies and the management of pigs (Thai et al., 2005). Although Thai et al. (2005) 

speculates that this association may be due to Aedes larvae habitat formation when managing 

pigs, one could speculate that livestock keeping, especially pig management, could increase the 

risk for getting dengue fever. However, since this study did not investigate the surroundings of 

the animal shelters we cannot conclude anything regarding that matter. Also, there could still 

be an association between livestock management in urban environment and other mosquito-

borne diseases, for example, Japanese encephalitis virus (JEV). A study performed in southern 

Viet Nam were investigating the occurrence of JEV mosquito vectors in relation to the keeping 

of pigs in urban environments. In that study, an increased risk for humans to come in contact 

with JEV mosquito vectors in urban environments when farming pigs was observed (Lindahl 

et al., 2012). The results from that study indicates that there is an association between urban 
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livestock keeping and the increased risk of mosquito-borne infections. Even though a pan-

flavivirus qPCR was used in this study, we did not identify the non-Aedes mosquitoes collected, 

as well as we did not ask the respondents about their past medical history regarding other vector-

borne diseases, and therefore we cannot draw any conclusions regarding other flaviviruses in 

this study.  

English publications of dengue knowledge, attitude and practice studies performed in Viet 

Nam as well as previous studies about how livestock keeping in urban settings is affecting the 

presence of dengue vectors are sparse. However, a household study performed in Binh Thuan 

province (south Viet Nam) reported similar results as observed in this study; respondents living 

in low incidence areas had a better knowledge of dengue fever and a greater preventive practice. 

It was also found that TV was the most important source of information for dengue, similar to 

what was found in this study (Lan Phuong et al., 2008). Other studies performed in the north 

and central Viet Nam performed an investigation of the dengue knowledge, attitude and practice 

of the residents before and after an intervention with mesocyclops (copepoda) to control Aedes 

spp. mosquitoes. In these studies, there were a great improvement of the dengue knowledge 

after the intervention and the knowledge of symptoms and dengue transmission were similar to 

this study (Kay et al., 2002; Nam et al., 2005).  

Since similar studies are lacking, there is a great significance of this study. Urbanization 

and livestock intensification are greatly increasing in the world as well as in Viet Nam and 

therefore it is important to study these relationships to be able to get a better understanding how 

endemic countries can work with these possible risks. Other advantages of this study include 

the pan-flavivirus qPCR protocol used for dengue identification. Several different flaviviruses 

could therefore have been detected using a simple and easy to perform method. However, more 

sensitive criteria for the suspected positive samples would be favourable since all of the 

suspected positive samples were confirmed negative through gel electrophoresis. SYBR green 

was used in this protocol which increases the chances for false positive signals, a probe-based 

detection method such as TaqMan could have been used to increase the specificity of the 

protocol.  

KAP studies have many limitations; it is difficult to get true information and some of the 

information collected through questionnaires might be misleading. The interviewee tends to 

give more optimistic answers or give answers that they think the interviewer would appreciate. 

Another challenge with interviews is the recollection of disease or symptoms of the interviewee. 

It can also be challenging or even impossible to compare results from different KAP studies 

performed in other countries when the structure of the study and questionnaires are not similar. 

For example, the respondents were asked about confirmed dengue cases in 2017, it is possible, 

but not likely, that the respondents misinterpreted the question and mentioned only suspected 

dengue cases. Since the symptoms of dengue fever are similar to other febrile illnesses, it is 

important that the dengue cases were confirmed by a medical doctor. It is therefore of great 

significance to remember the limitations of using questionnaires. However, a KAP study was 

preferred in this study due to the limited time to conduct the research.  

Both mosquitoes and larvae were collected during the field visit. In general, there were 

less Aedes spp. mosquitoes collected compared to other mosquitoes in both Dan Phuong and 

Ha Dong district. For some households, no Aedes spp. mosquitoes were collected but Aedes 

larvae was found. This could indicate that the method for collection of mosquitoes were not 

optimal. Another important factor to consider with the backpack aspirator as a collection 

method, is the time difference of the mosquito collection between the households. Different 

mosquito species are active during specific time points during the day, and Aedes spp. 

mosquitoes are especially active in the morning and/or evening even though the mosquitoes 
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also bite during the day time (Rozendaal, 1997; Kelser, 2016). During the field work, the 

majority of the households were visited during the day time, however, the time varied between 

the households. In a study by Ndenga et al. (2017), significantly more Aedes aegypti mosquitoes 

had been collected in the afternoon compared to the morning, indicating that this could have 

been the case in this study as well (Ndenga et al., 2017). Therefore, the method of choice for 

mosquito collection could have affected which mosquitoes were collected in the different 

households. The backpack aspirator for mosquito collection were however, preferred over 

mosquito traps kept overnight, mainly due to the aspirators were less time consuming. If there 

would have been more time for collecting mosquitoes in the field, one alternative to the 

backpack aspirators could have been to use the CDC light traps that can be kept overnight in 

the household and thus more standardized.   

The low Aedes spp. abundance and the fact that no flavivirus could be detected in the 

mosquitoes can also be explained by the time of the year when the study was conducted. The 

field study was performed during March, a month with a low incidence of both mosquitoes and 

dengue fever infections in Hanoi. As previously mentioned, there is a seasonal pattern of dengue 

incidence in Viet Nam. There is a peak of dengue cases in Hanoi that occurs between June-

November, during the rainy period. Subsequently, there is a sudden decrease of the number of 

cases, followed by a slow increase until June (Do et al., 2014; Lee et al., 2017; Thanh Toan et 

al., 2013). The results from this study also confirms that the majority of the dengue fever 

infections occurs during the dengue season, since most of the infected in this study (70%) had 

been infected during the period of June to August. The fact that the collection did not occur 

during the peak season for dengue could have affected the results of this study. It would 

therefore have been interesting to perform a similar study during the dengue season to compare 

the results.   

Other disadvantages of this study include the selection of households. By using random 

GPS points in districts with low livestock density i.e. Ha Dong, no livestock were present at 

most of the randomly selected points and therefore we had to adjust for that in this study. 

Another option for household selection would for example be using lists of households in each 

of the districts and randomly select households from that list. However, these kinds of lists are 

difficult and time consuming to obtain in Hanoi and therefore, the method of using random GPS 

points were more easily accessible. Another drawback of this study is that previously 

discovered risk factors such as garbage close to households and weather components such as 

average monthly rainfall and humidity were not registered during the field work. These risk 

factors could be potential confounders and would have been important to notice. Still, the 

number of waterfilled open containers was noted during the field visit and this has also 

previously been shown to be an important risk factor for dengue/Aedes mosquitoes (Thai et al. 

2005; Thi Diem et al., 2016; Rozendaal, 1997).  

In conclusion, the people living in the peri-urban Dan Phuong had in general a better 

dengue knowledge, attitude and practice compare to the people living in urban Ha Dong. In this 

study, no association between the presence of livestock and Aedes spp. mosquitoes/larvae could 

be observed. An association was rather seen regarding living in Ha Dong and the presence of 

Aedes spp. mosquitoes and the risk for getting infected with dengue fever. However, there is 

still a need for further investigation regarding the association between urban livestock 

management and mosquito-borne infections and the possible risks associated with it.   
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Appendices 

1.The questionnaire  

 

Dengue awareness study 
 

INTRODUCTION 

Good morning / Good afternoon. My name is _________________ and I work for the 

International Livestock Research Institute (ILRI) which is based in Hanoi. We are conducting 

a study on how the presence of mosquitoes is affected by the keeping of the livestock in urban 

environments.  This study has two parts 1) baseline survey to help understand the awareness 

of dengue and 2) to collect mosquitoes and investigate if the mosquitoes are infected with 

Dengue virus. We are visiting you because your household has been selected randomly to 

participate in the dengue awareness study. If you accept to participate in the dengue awareness 

study, we will ask you a few questions related to your household, heard and awareness about 

dengue. We will also request you to get the consent to place mosquito traps on your land for 

further laboratory analysis.  

Potential risks  

Your participation in this evaluation has no physical risk. We maintain strict control of all the 

information gained from staffs.  

Potential benefits  

This is an important study to control the burden of neglected tropical diseases such as dengue 

fever in the community.  

Confidentiality 

The research team promises to respect privacy and confidentiality of your information. This 

information we talk about will be shared with our research team members, but we will remove 

all names so that no one be able to trace back the information to you. If you voluntarily 

participate in this study, you may withdraw at any time without consequences of any kind.  

You may use the option of removing your data from the study.  You may also refuse to answer 

any questions you don’t want to answer and still remain in the study.  The investigator may 

withdraw you from this research if circumstances arise that warrant doing so. You are not 

waiving any legal claims, rights or remedies because of your participation in this research 

study.   

If you have any questions now or later you are welcome to call the researchers: 

- Dr Johanna Lindahl 0718-929937 

- Mr. Nguyen Tien Thang                0981582712 

If you have questions regarding your rights as a research participant, contact: 

Institutional Review Board, Room 103 Building A – Hanoi University of Public Health 

No 1A, Duc Thang str, Duc Thang ward, Bac Tu Liem district, HaNoi 

Tel: 024 6266 3024. Email: irb@huph.edu.vn 
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Questions to households 
 Household id: ________ 

1. General questions 

a. Respondent details: Relationship with household 

head: 

 

Gender: Age: 

Highest level of education:  

[       ] 

1 = no education 

2 = primary school  

3 = secondary school  

4 = high school 

5 = college/university 

Occupation: [       ] 

Define 3:_________________ 

1 = farmer 

2 = any medical 

profession/medical education 

3 = Others  

b.  If respondent is not 

household head: 

Gender of household head: 

 

Age of household head:  

 

c.  Household details: Number of people living* in the 

household:  

[       ] 

Number of children living* in 

the household: 

[       ] 

Number of children under 15 

years of age living* in the 

household: 

[       ] 

 

* people living in the household is defined as living in the household continuously for at least 2 months  

 

2. Heard details  

2.1 Do your household own livestock?  

  At least one larger livestock [       ]   At least 10 smaller livestock [       ]   No livestock [       ] 

  (If no livestock is marked, skip part 2.2) 

2.2 Details  

Animal: Amount: Animal husbandry:     

1 = indoor, 2 = tied 

up, partly outdoor 

3 = fenced in outdoor 

4 = free roaming 

Any disease in the last 

year? If yes, describe 

symptoms.  

Pig:    

Chicken:    

Buffalo:     

Duck:    

Goat:    

Cattle:     

Other:  
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3. Awareness about Dengue fever 

3.1.1 Have you heard about diseases being transmitted from mosquitoes to humans? ________  [Yes/No] 

3.1.2 If yes, can you name the disease(s) you think can be transmitted from mosquitoes?  

          Malaria [       ]   Zika [       ]   Dengue fever [       ]   Japanese encephalitis [     ]   Others [       ]  

          If others were marked, please define other diseases mentioned:  

 

  

 

 

3.2.1 Have you heard about Dengue fever? ________ [Yes/No] 

3.2.2.1 If yes, what have you heard of the following? 

             Definition [       ]   Symptoms [       ]   Preventive measures [       ]   Treatment [       ]  

             Transmission [       ]       

3.2.2.2 If yes, what are the sources of information you have heard about dengue of the following?  

              TV [       ]   Health workers [       ]   Communication materials [       ]   Internet [       ]   

              Loud speaker [       ]   Others [       ] 

              If others were marked, please define where:  

 

 

 

3.3.1   Do you know the main symptoms of Dengue fever? __________ [Yes/No] 

3.3.2  If yes, which symptoms have you heard of?   

          High fever [       ]   Muscle pains [       ]   Nausea/vomiting [       ]   Severe headache [       ]   

          Rash [      ]   Bleeding [       ]   Other [       ] 

If others were marked, please define other symptoms: 

 

3.4.1 Do you know how Dengue fever is transmitted to humans? __________ [Yes/No] 

3.4.2 If yes, how?  

 

3.5.1 Do you know any breeding sites for mosquitoes? ________ [Yes/No]  

3.5.2 If yes, what breeding sites do you know? 

         Stagnant water containers [       ]   Car tires [       ]   Water tanks [       ]   Jar/vase [       ]   Bonsai [       ] 

          Others [     ]    

          If others were marked, please define others:  
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3.6 Can you mention some ways to prevent yourself from getting Dengue fever?  

 

 

 

3.7 Which of the following methods of protection do you use?  

Method:  How often? 1 = Never,  

2 = Some time, 3 = Most time,  

4 = Always  

Define the 

product/chemical used: 

Long sleeves   

 

Mosquito net  

 

 

Mosquito repellent   

 

 

Keep lids on water tanks  

 

 

Chemical in water 

containers  

 

 

 

Anti-mosquito products 

(e.g. insecticides)  

 

 

 

Others:  

 

  

 

3.8.1 Do you know any risk factors for getting Dengue fever? ________ [Yes/No] 

3.8.2 If yes, which risk factors do you think is important? 

          Warm and humid season [       ]   High population density [       ]   Stagnant water containers [       ]      

          Others [       ]    

        If others were marked, please define other risk factors you have heard of:  

 

 

 

        

Note: Interviewee can only suggest about the weather and population density.   
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3.9.1 Have anyone in the family had any of the following symptoms: 

Symptoms: During the 

last 2 weeks 

[Yes/No]: 

During the 

last 6 months 

[Yes/No]:  

How was it 

treated? 

1 = not 

treated,  

2 = self-

treated,  

3 = medical 

help  

Were the 

symptoms 

diagnosed?  

[Yes/No] 

If diagnosed, 

by who?  

1 = private 

doctor,  

2 = medical 

care 

3 = family 

member 

High fever  

 

    

Severe headache   

 

    

Muscle and joint pains  

 

    

Nausea   

 

    

Vomiting   

 

    

Swollen glands  

 

    

Rash   

 

    

 

3.9.2 If any of the symptoms were diagnosed in 3.9.1, which diagnose? _________________________ 

3.10.1 Has someone in the family been diagnosed with Dengue fever in 2017? ________ [Yes/No] 

3.10.2 If yes, during what month? _____________________________________________ 

3.11.1 Do you know anyone/heard of anyone (beside family members) that has been infected with 

            Dengue? ________ [Yes/No] 

3.11.2 If yes, who? ______________________________________________________ 

 

3.12.1 How big is the problem with Dengue fever?  

        In your commune [     ]  In your district [     ]  In Ha Noi [     ]  In Viet Nam [     ]  In the world [     ] 

1 = Not a problem, 2 = Small problem, 3 = Average problem, 4 = Huge problem, 5 = I don’t know  
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4. Checklist 

4.1 Are there any water-filled open containers outside the house, on the premises? 

Yes [     ] How many________   No [     ]   Not applicable/no outside area [     ]     

 

4.2 Can any larvae be observed in these?  

Yes [     ] In how many________   No [     ]   Larvae collected [     ]     

 

4.3 Are there any water-filled open containers inside the house, on the premises? 

Yes [     ] How many________   No [     ]    

 

4.4 Can any larvae be observed in these?  

Yes [     ] In how many________   No [     ]   Larvae collected [     ]     

 

 

2.Informed consent form  

INFORMED CONSENT FORM 

Do you have any questions about the research we wish to conduct? Once again, we thank you 

for accepting us in your household and now wish to ask for your availability to participate in 

the study. Please note that your participation in the study is voluntary and that you can withdraw 

your participation at any time if you wish. We assure you that whatever information you share 

with the research team is confidential.  

Are you willing to be part of this study?  

We respect your choice and do appreciate your participation 

 Respondent’s 

Initials  

signature 

YES 

 

 

Verbal    

 

Written   

 

NO    

    

 

 

 

 
 


