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Abstract 
Dengue is a dangerous disease that can lead to death. This disease transmitted by Aedes 
mosquito that has spread throughout the world including Malaysia. Now, there is no vaccine 
available for the disease or no specific cure that can deal with this issue except fogging technique 
as the conventional way that has been used as the main strategy for controlling Aedes’s mosquito 
population. However, the issues and challenges of dengue can be overcome by looking at public 
attitudes on the level of knowledge, awareness and practice of the local community to combat 
dengue. Therefore, this research aims to review issues, challenges and public attitudes on 
dengue. 
Keywords: Dengue, Malaysia, Issues, Challenges, Public Attitudes 
 
Introduction 
Dengue fever is a dangerous infectious disease transmitted by Aedes mosquito that invites a 
public health problem in Malaysia and all over the world (Ong 2016; Rozita et al. 2006). Most of 
the dengue cases occur in the urban area with high population density and rapid development 
(Ong, 2016; Mazrura et al. 2012). In fact, the increase in population, urbanisation, globalisation, 
global warming, and climate change have also contributed to dengue cases (Limkittikul et al. 
2014; Natasha et al. 2013; Mazrura et al. 2012: Gubler, 2011; Wilder-Smith & Gubler, 2008; 
Kumarasamy, 2006). 
 
The globalisation and urbanisation factors contributed by population increase and migration 
from the rural to urban area or movement of foreigners from abroad into the country have 
resulted in the addition of human habitat. This addition caused the human to require water for 
domestic usage of daily need and this had allowed the Aedes mosquito to reproduce in any water 
reservoir created from the human activities (Mondini & Neto, 2007). The development has also 
demands the opening of new construction site, thus contributed to the breeding of Aedes 
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mosquito due to poor construction site environment. This is supported by the findings from Abu 
Hassan (2005) which reported that the construction site in Pulau Pinang, Malaysia has a high 
potential for the breeding of Aedes mosquito. Besides, the unsystematic structure of city 
planning and maintenance management of human habitat which covers the water drainage, 
waste, and sewage management have also contributed to dengue problem. 
 
The factor of global warming and climate change were the major factors in the rising of dengue 
cases in Malaysia since it has somehow altered the life cycle of Aedes mosquito (Ong, 2016). 
Previous investigation stated that the temperature rises and extend of weather humidity have 
caused the survival of Aedes cycle to become longer, hence elevating the rate of dengue virus 
transmission and vector migration to other geographical areas (Mohammaed & Chadee 2011; Hii 
et al. 2009; Hales et al. 2002). However, the weather in Malaysia has created the most conducive 
environment for the dengue vector to reproduce since the rain falls throughout the year and this 
country receives sunlight that allow mosquitoes to live (Choy & Abdullah, 2016). 
 
Dengue Epidemiology 
In Malaysia, the first dengue fever case was reported in Pulau Pinang during the year of 1901 and 
the dengue fever case has become epidemic across the country (Mazrura et al. 2010; Sazaly & 
Norazizah, 2002; Poovaneswari, 1993) and in 1962, a dengue haemorrhagic fever was reported. 
The cases were not only limited in Malaysia, but the Southeast Asia region was also experiencing 
the virus spread which include Philippines, Thailand, Indonesia, Singapore, and Vietnam. The 
dengue fever cases are increasing, and this give a serious negative impact (Soodsada et al. 2009) 
which resulting in death. In 2015, Philippines and Malaysia had reported more than 50 % of 
dengue cases and the highest dengue cases in Southeast Asia whereby there was 16 % increment 
from the dengue cases reported in the previous year (WHO 2016). Previous studies have reported 
that the Asian continent is the dominant area for Aedes mosquitoes (Stanaway et al. 2016; Bhatt 
et al. 2013). 
  
The spread of dengue virus has also involved countries of other than Asia such as Africa, America, 
South America, Latin America, and Pacific islands where 40 % of millions of people from this area 
are prone to dengue risk (Brady et al. 2012; Wandscheer et al. 2004). In 2010, Latin America 
reported 1.5 million dengue cases that include some countries such as Brazil, Peru, Argentina, 
Columbia, and Venezuela (Choy & Abdullah, 2016). The Argentina had reported dengue 
outbreaks in 13 out of 24 territories where the dengue fever has infected (Dryden 2001). 
Meanwhile, in 2015, the death rate in America had spiked up to 1,181 deaths due to dengue virus 
infection. Also, in the same year, Brazil had recorded 1.5 million increases in dengue cases, which 
three times higher than those reported in 2014 (WHO 2016). Besides, more than 19 countries of 
Africa continent are having the epidemiology of dengue fever with all four types of dengue 
serotypes (Choy & Abdullah, 2016; Srichaikul & Nimmannitya, 2000). The dengue cases were 
reported to increase from 2.2 million cases in 2010 to 3.2 million cases in 2015 (WHO 2016). 
Approximately 2.5 % deaths will happen from the 500,000 people who are infected with dengue 
virus and most of it can potentially infect children. To conclude, the myriad of dengue cases has 
brought concern to all countries, including Malaysia.  
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Dengue Aetiology 
The dengue virus spread through the bite of infected female Aedes mosquitoes. The infected 
mosquito will transfer the dengue virus directly through the bite while sucking blood from the 
victim. Once the victim was bitten by the infected mosquito, the dengue virus will enter and 
circulate in the victim’s blood circulation system. The dengue virus transmission can also occur 
when the non-infected Aedes mosquitoes suck in blood from the infected victim, and transfer 
the dengue virus to other victim through its bite during bloodsucking. All Aedes mosquitoes are 
the dengue virus vector once they got infected, before transferring it to other victim. However, 
the dengue virus transmission can also be transferred by female Ades mosquito to its own eggs 
and this is known as trans-ovary, hence the infected eggs will become adults and free into the 
environment as well as infecting the next victim (Zul-‘Izzat Ikhwan, 2013). The dengue-infected 
individuals are the main carrier and virus multiplier, and these individuals are the virus source for 
the non-infected mosquitoes (Choy & Abdullah 2016). 
 
Aedes mosquitoes can be easily recognised because of their colour of body structure and legs are 
white and black stripes. The Aedes mosquitoes actively bite their victims during early morning 
and late evening (Chan, 2007; Whelan & Hurk, 2003; Lee, 2000). They are also can easily 
reproduce in any water reservoir, either outdoors or inside the house because these mosquitoes 
are easily found in the human habitat (Lam, 1993; Lee & Cheong, 1987). The Aedes mosquitoes 
usually found to breed in stagnant clear water reservoir such as the saucer of plant pot, bucket, 
plastic container, water tank, old tyre, water container, coconut shell, ants trap, clogging drain, 
and others for them to lay eggs (Abu Hassan, 2014; Nyamah et al. 2010; Lee, 2000; Lam, 1993; 
Lee & Cheong, 1987; Cheong, 1967). Yap et al. (1994) stated that the Aedes mosquitoes can also 
reproduce in natural habitat such as leaf petals, branches’ hole, and others. Meanwhile, previous 
investigation reported that the common container used by Aedes mosquitoes to reproduce was 
the container of polystyrene and plastic types (Mazrura et al. 2010, 2012). On the other hand, a 
study by Leisnham et al. (2005) found the manmade container was the most common site for 
adult Aedes mosquitoes to lay eggs in the New Zealand town.  
 
In Malaysia, there are two types of Aedes mosquitoes vector that spread the virus dengue which 
are the Aedes aegypti and Aedes albopictus mosquitoes (Ong, 2016; Lee et al. 2015; Mazrura et 
al. 2012; Rozhan et al. 2006; Lee, 2000; Lam, 1993). The Aedes aegypti mosquitoes are the main 
vector for this dengue problem (Shuaib et al. 2010; Mousson et al. 2005; Coleman & McLean, 
1973), and also can cause the yellow fever (Aitken et al. 1977), chikungunya (Chua, 2010), and 
the latest, zika. Aedes aegypti mosquitoes live around the house and dark spots inside the house 
(Zul-‘Izzat Ikhwan 2013). Mosquitoes of this type lay eggs and reproduce in water reservoir of 
either outdoors or inside the house. However, the Aedes aegypti mosquitoes usually will not suck 
the blood of the host where they live (McCall & Kittayapong, 2007) since they only fly around 100 
metres from the living area (Harrington, 2005; Honorio et al. 2003; Muir & Kay, 1998). 
 
Meanwhile, the Aedes albopictus mosquitoes are the second type of vector that responsible for 
transmitting the dengue virus, especially in Asia, which later spread to America, West Africa, and 
Mediterranean countries (McCall & Kittayapong, 2007). Aedes albopictus mosquitoes are usually 
outdoors (Mazrura et al. 2012). They reside and reproduce in the holes of tree branches, plants 
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that hold water, and manmade container that available outdoors. This type of mosquito normally 
bites their victim outdoors and rarely indoors. A study by Rozilawati et al. (2007) which 
investigated the ovitrap found that the Aedes albopictus mosquitoes were mostly found at the 
open space outside the house and building premise. The mosquitoes are actively biting the victim 
the most within 7 to 9 in the morning and 5 to 7 in the evening (Mazrura et al. 2012; Chan, 2007). 
 
The dengue virus-infected female Aedes mosquitoes will attack the middle part of the mosquito’s 
body whereby the virus will replicate and then moves to the salivary channel in 12 days for 
incubation. Later, the virus is transmitted to the human through a bite while sucking the victim’s 
blood. The Aedes mosquitoes can live up to 30 days and throughout this period, they can lay eggs 
for more than 10 times hence producing dozens or hundreds of eggs. These eggs will be active in 
nature and reproduce in water reservoir. With enough water and foods, the eggs will be able to 
hatch into larvae in only one day. The larvae will then change into pupae in 96 hours, and during 
this phase, the pupae will not eat and in a resting phase. In two days, the pupae will turn into the 
adult mosquitoes with a perfect structure. Once it become an adult Aedes mosquito, its body 
parts will harden, and its wings began to open for flying. Thus, the Aedes mosquitoes’ life cycle 
takes approximately seven days (Ikhwan, 2013). 
 
There are four types of virus carried by Aedes mosquitoes that able to cause dengue fever and 
result in dengue epidemic in Malaysia which are the flavivirus of DENV 1, DENV 2, DENV 3, and 
DENV 4 (Ong, 2016; Lee et al. 2015; Chinnakali et al. 2012; Rozita et al. 2006). All these dengue 
viruses are having 60 – 80 % of homology with each other (Choy & Abdullah 2016). The surface 
proteins for all dengue viruses differ from each individual (Gubler, 2015). According to a report 
by Ministry of Health, Malaysia, in Peninsular Malaysia, the DENV 1 virus serotype is more than 
50 % as compared to other serotypes. Unlike in Sabah and Sarawak, the DENV 2 virus serotype is 
abundantly found there. However, according to investigation by Normile (2013), the fifth virus 
serotype was found and announced in 2013, but the virus is yet to be spread in Malaysia.  
 
The dengue virus-infected individuals will experience bad health condition after the third day and 
following. Initially, the victim might be having sudden fever and followed with various non-
specific sign and symptom such as severe headache, red rashes throughout the body, pain at the 
back corner of the eyes, and sore muscles and joints (Lee, 2000). The condition is more dramatic 
when there is inflammation in the blood vessels which causes the classical dengue fever turns 
into a haemorrhagic dengue fever or dengue shock syndrome (Azami et al. 2011). The 
haemorrhagic dengue fever happens when there is blood vessels leakage inside the body that 
causes the reduction in the blood volume. The patient may experience shock or shock syndrome 
because of the blood vessels leakage that causes internal bleeding that lead to coma and can 
eventually lead to death. However, for the individuals that been infected with this virus and live 
in the dengue epidemic area, they can be infected more than once throughout their lifetime due 
to infection with either one virus serotype will give the immunity towards the virus. Hence, it is 
not recommended to reside in the area of high dengue rate since it might welcome the infection. 
Now, there is no specific treatment and drug to treat the dengue fever (Ong, 2016; Lee et al. 
2015; Simmons et al. 2012; Kumarasamy, 2006; WHO, 2000; Yap et al. 1994). The dengue fever 
can only be treated with the help of therapy support (Shuaib et al. 2010). 
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Dengue Control and Prevention Techniques 
Various techniques of control and prevention are introduced, either by chemical, biological, 
genetical and environmental controls through the cooperation from the community. Regardless 
of that, the dengue vector control is the most effective technique to control the spread of dengue 
virus (Ong, 2016). The control of dengue vector is also aims to control the breeding and density 
level of Aedes mosquitoes (Idahan, 2014). 
 
In Malaysia, the chemical control of fog spray is the main method used to control the dengue 
vector by reducing the population of adult mosquitoes. There are two types of fogging techniques 
which are the thermal spray or ultra-low volume (ULV) spray that will be sprayed to the area with 
reported dengue fever cases (Ong, 2016). This fogging technique is used to control the density of 
adult Aedes mosquitoes. This spray can interfere the cycle of viral transmission and stop the cycle 
by killing the main vector within 24 hours. The technique will be applied once an area is reported 
with dengue fever case. The spray only involves the indoor and outdoor environment with the 
potential area for Aedes mosquitoes to hide (Lee et al., 2015). The fog spray can only kill the adult 
Aedes mosquitoes, and not killing the larvae. For the area with high repetitive dengue fever cases, 
the area will be given ULV spray using thermal fogger machine which is mixed with poison such 
as temephos or Bti placed on the health inspector’s vehicle for spraying the area. The number of 
ULV spray is in large scale, where the spray can extend across a wider area. The ULV spray also 
can only kill the adult mosquitoes and its effect remains longer.   
 
The environment control through the larvae poison such as sprinkling the abate powder in water 
reservoir can also reduce the breeding of Aedes mosquitoes. This chemical powder is believed to 
not bring any harm or negative effect on human, otherwise it affects the Aedes mosquitoes’ life 
cycle at early stage. It is safe, effective, readily available, and easy to use. It is effective for three 
months. The larvaciding activity is also one of the chemical environment controls which can be 
sprayed onto the water reservoir. This spray can control the Aedes mosquiotes reproduction and 
kill the larvae that reside in the water. The example of larvicide is temephos which is available in 
powder or spray forms which can be put into water reservoir. The environment control and use 
of larvicide are the traditional dengue control techniques which are still being used until today. 
This dengue vector control can reduce the number of Aedes mosquitoes’ population in an area. 
However, the increasing and unpredictable number of dengue cases have shown that there is a 
need of alternative technique for eradicating the Aedes mosquitoes.  
 
The use of Bacillus thuringiensis israelensis (Bti) pesticide which produced from soil bacteria is 
one of the alternatives used to kill the larvae by destroying and damaging the epithelium cells of 
larvae’s intestine (Pandy et al. 2012). The Bti poison can caused the larvae to paralyse and die 
within 24 hours. It is a biology control method that can be utilised by spraying it on the water 
reservoir to treat the water. It is also used as additional mixture in the ULV spray. Next, the 
investigation of biology control on Wolbachia bacteria has been actively done since the bacteria 
have successfully reduced the Chikungunya virus as the Wolbachia bacteria injection resulted in 
the virus resistance to breed inside the Aedes mosquitoes (Afizah et al., 2015). In the case of 
dengue, the laboratory research produced the Wolbachia on male Aedes mosquitoes by 
producing male Aedes mosquitoes with genetic defect. The Aedes mosquitoes that infected with 
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the bacteria are released into the environment for continuing their life cycle by mating with the 
wild female Aedes mosquitoes. However, once a fertilisation occurs, the wild Aedes mosquitoes 
will lay eggs and the offspring produced will not survive long. This method can also kill the male 
mosquitoes with these bacteria faster and it also increased the spread of Wolbachia bacteria to 
other wild female Aedes mosquitoes, hence shorten the life span of the female Aedes mosquitoes 
itself. The Institute of Medical Research, Malaysia (IMR) did the research on Wolbachia bacteria 
by releasing the Aedes mosquitoes with these bacteria in a research site. Later, the research was 
continued by catching and collecting the Aedes mosquitoes from the research site to identify 
whether there is presence of bacteria or not. The bacteria were identified through polymerase 
chain reaction (PCR) and DNA sequencing. The results found 100 % homology of Aedes 
mosquitoes from those that taken from various research site with Wolbachia bacteria (Lee et al., 
2015). This showed that the Wolbachia bacteria were successfully bred in the mosquito’s 
population of that area. 
 
Among the latest innovations in the environment control or pesticide suggested by Ministry of 
Health, Malaysia are the outdoor residual spraying (ORS) and autocidal which are the easy and 
efficient methods for solving the dengue problem. The ORS activity is the complimentary activity 
to control dengue in the outdoors. It is done to reduce the vector population of Aedes 
mosquitoes. The pesticide is durable, effective for three months, and its nature of rain-resistant 
that allow it to be able to trap the resting mosquitoes in the sprayed area. However, the ORS 
effectiveness also depends on the wall surface, geographical area, rainfall, humidity level, and 
temperature of that area.  
 
Besides, the use of autocidal trap is also one of the techniques used to trap the larvae and female 
Aedes mosquitoes. This trap is cheap, environment-friendly, durable, and safe to be used with 
minimal maintenance. The important component of this trap is the sticky plastic strip that floats 
on the water surface. Then, the sticky surface is able to trap the female mosquitoes that about 
to lay eggs, since they are attracted to approach the floating water inside the trap to lay eggs. 
This technique was experimented and marked using ovitrap index and the reduction in dengue 
cases was observed to 13 cases in 2014, as compared to 53 cases reported in 2013 (Nazni et al., 
2015). 
 
The other method being developed in the genetically modified Aedes mosquitoes (GM Aedes 
mosquitoes). The GM Aedes mosquitoes was developed by a company known as Oxitec, a United 
Kingdom based biotechnology firm, established for fighting the dengue virus. The GM male Aedes 
mosquitoes produced will be released into the environment for mating process with the wild 
female mosquitoes, however the process results in offspring that is died during the larvae or 
pupae stages unless there are enough additional food (tetracycline) in their breeding medium 
(Lee et al. 2015). Tetracycline suppresses the death gene by allowing the larvae to develop into 
adult mosquitoes in the laboratory environment, but the larvae produced from GM Aedes 
mosquitoes will die in the environment due to the absence of tetracycline (Lee et al. 2015; Phuc 
et al. 2007). If the female Aedes mosquitoes only mate with the GM male Aedes mosquitoes, the 
population of dengue vector will be reduced.  
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In the Asia’s first field test, 6,000 GM Aedes aegypti mosquitoes were released into a forest near 
Bentong, Pahang on 21st December 2010 in the effort to combat dengue in Malaysia. The GM 
Aedes mosquitoes obtained a widespread coverage from the media and resulted in no support 
from Malaysians. Few news has beforehand reported that the study was postponed after 
objections made by the NGO and public. The Consumers Association of Pulau Pinang (CAP) and 
Friends of the Earth, Malaysia (SAM) wrote a memorandum to the National Biosafety Board (NBB) 
to cancel the approval of this research (Memorandum to NBB by CAP and SAM, 20 December 
2010). More than 20 NGOs of public health and environment unions had wrote open letters to 
the government requesting to abolish the spread of GM Aedes mosquitoes and asking them to 
invest in a safer approach to deal with dengue. Even though this open release for the first 
experiment have found that it is successful and safe (Lacroix et al. 2012), the release of GM 
mosquitoes brings in controversy and protest from Malaysians. This trial brings major concern 
among NGO, environment activist, scientist, and public. They argue on the transparency of the 
research, absence of public participation in making decision, the process of releasing GM Aedes 
mosquitoes is meanwhile done in hurry (Koh et al. 2011, Teh et al. 2012), incomplete risk 
assessment (Wallace 2013), as well as concern on the issues of ethics, laws, and human’s right 
(Memorandum to NBB by CAP and SAM, 2010). Despite of that, the Malaysia government had 
granted the permission for this trial of GM Aedes mosquitoes research in order to control dengue 
in Malaysia. If the trial shows success, the GM Aedes mosquitoes will be released into the 
Malaysia’s environment. However, if the public’s consent issues are not well-managed, the 
potential benefit of GM Aedes mosquitoes may not be realised. Hence, the involvement of 
public’s consent is very important in continuing the effectiveness of this new technology.  
 
Currently, there is no effective vaccine for all four dengue virus serotypes that are able to cure 
dengue fever in Malaysia. Through the scientific investigation on dengue-infected individuals that 
are injected with vaccine, the body produced antibody that are able to increase the immunity 
from dengue virus infection. The scientists are now actively producing the suitable vaccine, but 
the research continues to be intensified since there are concern on ensuring the safety of the 
vaccine use against four dengue virus serotypes (Lee et al. 2015; Amin & Hashim, 2014; WHO, 
2000).  
 
Review of Previous Studies Related to Public Attitude on Dengue Control and Prevention 
The environment is invaluable treasure that should be preserved, appreciated, and best kept by 
human (Rizal et al. 2009). Therefore, its sustainability should be ensured so that is protected for 
the next generation (Hueting, 2009).  The environment sustainability is aimed to maintain the 
environment stability so that it won’t be any damage that results in negative impact. Recently, 
Malaysia and the world are facing the poor public attitude since it was assumed that the 
environmental protection isn’t their responsibility to the extend where the dengue fever cases 
are worsening. Thus, the public are demanded to change their attitude by strengthening their 
knowledge, awareness, and understanding so that a safer and healthier lifestyle are ensured, 
which away from any syndrome of vector-borne disease, especially dengue.  
 
The attitude is correlated with the extend of knowledge and public practice in their acceptance 
on any issue. This attitude is expressed through their knowledge in deciding action which leads 
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to the practice. There were many studies worldwide that study on the extend of public 
knowledge, attitude, and practice (KAP) on dengue issues. Literature review revealed there was 
a previous study which showed positive or negative correlation between the knowledge and 
dengue prevention practice. A study by Farizah et al. (2003) in Kuala Kangsar found that 68.5 % 
of respondents have information regarding the dengue fever and Aedes mosquitoes, while 91.5 
% were having good attitude towards the dengue control, but only 51.5 % respondents were 
willing to practice the dengue control and prevention. This study was supported by Claro et al. 
(2004) which stated that there was no correlation between the extend of knowledge variable 
with the positive attitude on the extend of dengue prevention practice. The level of knowledge 
and positive attitude on dengue issue did not drive the extend of practice in controlling dengue. 
An investigation in Brazil found that the public knowledge and attitude on dengue problem were 
stemming from the gap between level of knowledge and practice of dengue vector prevention 
(Neto et al. 2006). Other than that, Khamis et al. (2009) explained that the public attitude towards 
dengue is still lacking, as showed by the epidemiology factor and ecology of Aedes mosquitoes is 
still expands. This study showed that the level of knowledge, attitude, and practice towards 
dengue differ according to the population, especially among students with insufficient 
information related to this issue. This study suggested the more active educational campaign in 
order to change the Jeddah community perception to practice the dengue prevention. 
 
The investigation by Soodsada et al. (2009) among the community of Pakse, Laos found that the 
majority of the respondents were aware and acknowledged the symptoms of dengue through 
the health education messages by mass media. Most of the respondents knew about the dengue 
virus transmission and potential area for dengue vector breeding. They also knew about the 
biological control technique, closure of water reservoir, use of mosquito net, and frequent 
change of water reservoir. However, their knowledge on this control and prevention techniques 
did not determine their attitude and practice on the dengue control and prevention. Meanwhile, 
study by Gunasekara et al. (2012) in Colombo town, Sri Lanka found that 58 % of the locals were 
aware about the symptom, management, and transmission sign of dengue virus, while only 37 % 
were aware on the control and prevention of dengue. This study revealed that there was a gap 
between the knowledge level and the poor attitude affected the practice. Gunasekara et al. 
(2012) has also found that the continuous information education and communication program 
related to dengue are required in order to change the public attitude and practice towards the 
control and prevention of dengue in Sri Lanka. Investigation by Shuaib et al. (2010) showed that 
54 % of the parents in Westmoreland, Jamaica knew about the signs, symptoms, and dengue 
virus transmission. Meanwhile, 47 % regard the dengue is serious, but the disease is preventable, 
and the majority 77 % did not practice the effective method to avoid the breeding of Aedes vector 
at the house. This percentage showed there was a poor level of awareness to practice the control 
and prevention of dengue. This study recommended the plan of health program to enhance the 
practice of dengue control which was found poor among the Westmoreland residents even 
though they were knowledgeable about dengue. This was supported by Koendraadt et al. (2006) 
which stated that the knowledge on dengue did not driven or influence the positive attitude 
towards the dengue control and prevention.  
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A study by Phuanukoonnon et al. (2006) reported low level of knowledge in dengue control 
practice and ineffective control agent have caused few challenges in controlling and preventing 
dengue in Northeast Thailand area. Study by Syed et al. (2010) in Karachi, Pakistan was 
meanwhile showed 35 % out of 400 respondents knew about dengue and its vector. This study 
found the inadequate knowledge was due to low level of education and socioeconomic status 
which results in the problem of public attitude towards the dengue control and prevention 
practice in Pakistan. It was found that the prevention practice of dengue vector was high among 
the group with high socioeconomic status. Meanwhile, the study by Faisal Hafeez et al. (2012) 
has stated that the level of knowledge significantly affected the attitude and practice of dengue 
prevention among Punjabi community in Pakistan. This study has explained the extend of 
knowledge on dengue was higher among urban community as compared to rural community and 
men were more knowledgeable compared to women. The knowledge on dengue was obtained 
from mass media such as radio, television, or printed material. When the attitude question was 
asked, 67.3 % respondents from urban community worry about the dengue effect and only 39.2 
% respondents from rural area concern on the effect of dengue. This showed that the level of 
knowledge can increase the perception and improve the Punjabi community attitude on dengue. 
Most of the respondents with sufficient knowledge will support the spraying practices to control 
the Aedes mosquitoes breeding.  
 
Investigation by Yboa dan Leodoro (2013) in Philippines showed that 61.45 % respondents were 
having enough knowledge on the dengue causes, symptoms, and prevention practices. Findings 
from this study suggested that the sufficient knowledge did not necessarily results in good 
prevention practice, hence educational campaign on dengue transmission and affordable 
effective method are required to be considered in order to reduce the growth of Aedes vector in 
eliminating dengue issue. The information, expertise, and support are needed to be supplied by 
the government to enhance the public awareness (Yboa & Leodoro, 2013). This study had found 
no correlation between the knowledge on dengue and prevention practice. Therefore, this study 
explained that a good level of knowledge did not determine good practice since the people will 
stop practising the prevention step if there was no continuous monitoring. The findings were 
further supported by studies done by Shuaib et al. (2010) and Koenraadt et al. (2006) which 
stated that the knowledge level was not in line with the dengue control and prevention. In 
contrast with Dhimal et al. (2014), the study found a very low knowledge about dengue in Nepal, 
but the public attitude on it was very good and the prevention practice was in moderate level. 
This study predicted that the education will increase the public awareness on health aspect and 
the findings was positively correlated between the knowledge, attitude, and practice (Dhimal et 
al. 2014). An investigation done in Indonesia by Hadisoemarto and Castro (2013) was meanwhile 
observed the community acceptance and willingness in Bandung, Indonesia to accept the dengue 
prevention practice through vaccination. Through this study, more than 90 % of the Bandung 
community supported the vaccination to control the dengue and willing to spent on the 
vaccination cost. Besides, a study done by Amin and Hashim (2014) studied the factors that 
influence the stakeholders’ attitude on GM Aedes. It was found that the acceptance attitude 
towards dengue control technique of GM Aedes was influenced by the factors of confidence in 
stakeholders, attitudes towards technology and nature, acceptance of benefits and risks, and 
moral concerns that contribute to public acceptance of this control technique. Makornkan et al. 
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(2015) in a study found that 50.5 % respondents were having knowledge on dengue, 55.6 % were 
understand on the causes of dengue, 47.5 % were able to relate the Aedes mosquitoes’ life cycle, 
and 68.2 % knew about the risk of dengue virus transmission. Generally, this study reported the 
moderate level of knowledge on dengue prevention and the attitude was very good with 82.8 %. 
The knowledge level and positive attitude significantly affect the respondents to practice the 
good dengue control and prevention.  
 
Al-Zurfi et al. (2015) in a study had found no meaningful relationship between the knowledge 
status and socio-demographic factor among the students of Sekolah Sains Alam Shah. The 
respondents of this school were having good knowledge (63.2 %), attitude (79.9 %), and practice 
to prevent dengue (74 %). However, the students’ knowledge increased once they attended the 
health education program through campaign and dengue prevention promotion by mass media. 
This study recommended active health education is needed to enhance the positive attitude and 
cultivate the prevention practice among public to eradicate dengue fever in this country. Study 
done by Al-Zufri et al. (2015) was further supported by Jeelani et al. (2015) that studied on the 
knowledge, awareness, and practice of residents of Puducherry, India which showed that most 
of them were having lack of knowledge especially related to the vector’s breeding habitat. Hence, 
the effort to increase their understanding on dengue should be intensified by the government. 
The study by Jeelani et al. (2015) was done due to dengue epidemic problem in India in 2012. The 
findings stated that most of the respondents were unaware about dengue which 80 % of them 
had ever heard about dengue and 68 % regard that the drainage system and landfill are the 
source of dengue vector breeding, as well as 59 % felt that the dengue symptoms were the 
common one (Jeelani et al. 2015). 
 
In contrast with study done by Al-Hazmi et al. (2016) among high school students in Makkah, 
Saudi Arabia, it was found that the knowledge on dengue fever was low, as reflected by poor 
practice of dengue prevention. Other than that, investigation done by Handel et al. (2016) among 
physician of Machala, Ecuador has found high level of knowledge on dengue signs and its 
treatment, but the aspect of prevention practice, exercise, and prevention diagnosis needed to 
be enhanced. Study by Elyas et al. (2016) done in rural area of Jazan in June 2015 until March 
2016, where the knowledge, attitude, and practice (KAP) of housekeeper on dengue was 
investigated. Three hundred and eighty-four of housekeeper respondents were asked using a 
structured pre-coded questionnaire. The result found that 74 % had a good knowledge on dengue 
and 35 % assumed medium such as radio and newspaper were the source of information. 
Regardless of that, there were not many of them did knew about Aedes mosquitoes’ aetiology 
since it was reported that 28 % were aware on the Aedes mosquitoes’ active bitten period. This 
study had also found a close correlation between the housekeeper’s knowledge towards the 
attitude and practice of dengue prevention. This study suggested the continuous KAP assessment 
and enhancement of awareness on dengue prevention (Elyas et al. 2016). According to literature 
review, it was clearly stated that the level of knowledge, attitude, and practice were closely 
related in determining the public attitude on the dengue control and prevention. However, 
according to the researcher, the attitude is required to be emphasised since a good attitude will 
allow them to reflect their knowledge through the practice. Hence, the study of public attitude 
on the techniques of controlling and preventing dengue was the right thing to do as the public 
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attitude towards the knowledge that they have with their practice and belief in dengue control 
and prevention techniques can be identified.  
 
Conclusion 
In conclusion, this study has extensively reviewed the literature on the issues, challenges, and 
public attitude towards he dengue issue which include the dengue background in terms of 
epidemiology and aetiology. This study has also explained few techniques of controlling and 
preventing dengue that can be implemented to control and prevent dengue. Future studies are 
recommended to study on the knowledge, attitude, and understanding of the public which able 
to encourage public participation in the techniques of controlling and preventing dengue. 
Additionally, future studies can also add more literature related to the factors that influence the 
public attitude on those techniques. Besides, the study of structural equation modelling on public 
attitudes towards these techniques may also be established so that it can be a measurement 
model in determining the attitude of the public to the control and prevention techniques of 
dengue. 
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