
Global Expertise
Mosquito Monitoring and Control

     Like Chikungunya, Zika is a new virus that the population of 
the Americas has no immunity to. It has already spread to 17 
countries in our region, and the rest should be prepared for its 
further spread.
Dr Marco Espinal, Director of PAHO, WHO Department for Communicable Diseases



Mosquitoes are the deadliest animal in the world. Far deadlier than most of the pests that 
Rentokil technicians control in almost 70 countries around the world, such as snakes, rats 
and spiders. Why? Because infected mosquitoes transmit diseases like Dengue fever, Zika, 
Yellow fever, West Nile virus, Chikungunya, Encephalitis – and Malaria, the deadliest of 
them all.  

But it’s not just the major disease factor, for many people they’re simply tired of being 
‘eaten alive’ in their own back yard, perhaps while mowing the lawn.  

In many parts of the Rentokil world, sales of services to monitor and control mosquitoes 
are growing fast due to three main factors:

Mosquito Pest Control

the combination of global 
warming together with 
intense rainfall providing ideal 
breeding conditions leading to 
mosquito population growth;

increasing public intolerance 
leading to a desire to 
‘reclaim their back yard’.

1. 2. 3.
Three factors are driving demand:

Aedes
Life Cycle 

Eggs (2-3 days)

Lava (4-5 days)

Pupa (1-2 days)

Adult

At a time when mosquito control is in the spotlight, this report is designed to provide an 
international perspective about the mosquito threat to public health; bring together the 
global experience of mosquito control from the experts in pest control; and outline the 
proven services that Rentokil offers to customers in this growing pest control market.

Identification
Bites are an obvious giveaway, ranging from mildly irritating to 
intensely inflamed. Only the female mosquito bites humans, the 
males will feed off nectar and other sweet things.  Mosquitoes 
love to find cool, damp places to rest during the day. Their 
primary feeding times are dusk and dawn and that means they 
like hiding in mulch, low lying vegetation, low limbs on trees and 
other shady places.

Aedes mosquitoes – carriers of the Zika virus - bite mostly in the 
daytime and do not need natural water sources to breed as they 
can lay eggs in small and plentiful pools of stagnant water, such as 
gutters or flower pots. 

Rentokil technicians are trained to identify sources of infestation, 
particularly standing water. For example, water butts, water 
trays from plants, even lawns and shrubbery that have been 
well watered - where the adults will lay their eggs. Mosquitoes 
generally do not travel far, so if there’s standing water near a 
home or business it may be the source of the problem. 

the serious public health risks 
associated with mosquitos and 
increased awareness of these; 
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Mosquito Pest Control Global Perspective
The global professional pest control market for Mosquito control is estimated to be worth 
some $350m-$400m of a total $14bn global pest control market (excludes household 
products and public sector).

Asia: Mosquito control accounts for 6% of Rentokil contract 
revenues and grew by 13% in 2015

Malaysia: Dengue cases +11% in 2015. Rentokil mosquito 
control sales c.+20% during 2015. New integrated mosquito 
control programme launched. 

Singapore: Mosquito control portfolio +11%. National 
Environment Agency warns that Dengue cases could surpass 
30,000 in 2016 (previous high was 22,000 in 2013). 

Brazil: Customers requesting support. Rentokil MIRA360° a 
new integrated service for Aedes - allows early action to be 
taken with control options through the lifecycle. 

Caribbean: Hotels and resorts showing strong interest in 
stepping up their mosquito prevention programmes.

North America: Multiple mosquito species breeding all year 
long. West Nile virus of concern in particular across the US.

N.America

Caribbean

Latin
America

Asia

Africa

S.Europe

Pacific
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Serious Risks to Public Health

  Zika
The Zika virus is primarily transmitted through bites 
from infected Aedes mosquitoes, the same mosquito 
that transmits Dengue and Chikungunya.  Aedes are 
most active during early morning and late afternoons. 
The disease usually causes only mild illness and many 
of those infected do not experience symptoms at 
all, but Zika is considered a major threat to pregnant 
women. Health officials in Brazil believe the virus is 
responsible for a spike in the number of babies being 
born with a condition called microcephaly, which often 
results in brain damage (Brazil has recorded nearly 
4,000 cases of microcephaly since the start of 2015). 
Some people infected with Zika have also developed 
Guillain-Barré syndrome, an autoimmune condition 
which can cause at least temporary paralysis.

In January 2016, the World Health Organisation 
warned of the ‘explosive pandemic potential’ of 
the Zika virus projecting that 4 million people could 
become infected in the Americas. Between May 
2015 and January 2016 more than 20 countries have 
recorded and reported locally transmitted cases.

  West Nile virus
According to the Centre for Disease Control, West Nile 
virus (WNV) is most commonly transmitted to humans 
by Culex mosquitoes. There are no medications 
to treat or vaccines to prevent WNV infection. 
Fortunately, most people infected with WNV will have 
no symptoms. About 1 in 5 people who are infected 
will develop a fever with other symptoms. Less than 
1% of infected people develop a serious, sometimes 
fatal, neurologic illness.  WNV became established 
across the United States following its first identification 
in New York City in 1999. Since that time, WNV has 
expanded to the point that it can now be found in all 48 
contiguous states and produced two additional, large 
nationwide epidemics in 2003 and 2012.

  Dengue
Dengue fever is a debilitating viral disease, 
transmitted by mosquitoes, and causing sudden fever 
and acute pains in the joints.  Dengue is spread by 
infected mosquitoes – most commonly the Aedes 
aegypti mosquito.  It is estimated that 100 million 
cases of dengue occur each year worldwide. 

Dengue virus is most common in South East Asia, 
the Caribbean, the Indian Subcontinent, South 
and Central America, Africa, the Pacific Islands and 
Australia.  In 2015, the number of Dengue cases in 
Malaysia rose by 11%.

October 2015
“Thousands of people in Asia have been struck by Dengue 
fever in recent months, putting medical services under strain 
and highlighting the need for a long-term strategy to fight the 
potentially lethal disease. The Philippines, Malaysia, Taiwan, 
Thailand and Vietnam are among countries that have seen 
significant spikes in the mosquito-borne disease, while India’s 
capital New Delhi is in the grip of its worst Dengue outbreak in 
almost 20 years.” 

February 2016
“The mayor of Hawaii’s Big Island declared a state of 
emergency to deal with a growing outbreak of Dengue fever, 
spread by infected mosquitoes, with 250 cases confirmed over 
the past four months.”

Dengue cases and death in Malaysia by year
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  Malaria
Malaria is a serious tropical disease spread by 
Anopheles mosquitoes. If it isn’t diagnosed and 
treated promptly, it can be fatal. A single mosquito 
bite is all it takes for someone to become infected. 
Symptoms of malaria include: high temperature 
(fever), sweats and chills, headaches, vomiting, 
muscle pains and diarrhoea. Symptoms usually appear 
between 7 and 18 days after becoming infected, but 
in some cases the symptoms may not appear for up to 
a year, or occasionally even longer. 

Malaria has a grip in Africa where almost 90% of 
malaria deaths occur – making it one of the greatest 
causes of poverty in the world.



      Malaria comes at a great cost to families, 
communities and entire economies. With a child 
still dying every two minutes from a disease 
that costs less than £1 to treat, there is still 
much work to be done. 
James Whiting, Malaria No More.
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Protecting People: Mosquito Pest Control

Rentokil focuses on urban mosquito species, particularly Aedes. It trains its technicians 
in mosquito behaviour, identification, monitoring and control, so that they can use the 
best control techniques for any particularly situation. The company has developed global 
expertise in mosquito control from Asia where our technicians undertake large-scale control 
work, to the Caribbean and North America where proven techniques control infestations for 
businesses such as hotels, resorts and home owners.

Inspection Monitoring Identify
1. 2. 3.

How we control mosquitoes:

Rentokil’s licensed and trained 
technicians will initially survey a site 
to identify the most likely places for 
mosquitoes to be and identify all 
potential breeding sites for larvae.

Monitoring breeding sites and adult 
mosquitos - devices are installed and 
inspected either for larvae or adult 
mosquitoes.

The type of mosquito is 
identified and action is 
recommended in line with WHO 
protocol (see page 8).
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Protecting People: Mosquito Pest Control

Manage, Report
and Educate

Control

5.

4.
Rentokil uses a range of control tools from insecticide treatments to 
fogging (ULV spraying and other techniques depending on the risk level 
assessment) to target the different stages of the mosquito lifecycle:

n Larvae (found in water) - the application of Mosquito Larvicide.  A 
larvicide is an insecticide that is specifically targeted against the larval 
life stage of a mosquito. Rentokil uses Bacillus thuringiensis israelensis 
(BTi) which is a naturally-occurring bacteria that occurs in soil. BTi has 
an excellent safety profile and is non-toxic (to birds, fish, shrimps etc). 
See Singapore case study below.  

n Adult: Around homes and businesses. The application of liquid 
Mosquito Adulticide through fogging or misting. Most environmental 
applications made today for adult mosquitoes are made with ultra-
low volume generators that produce a fine particle giving this type 
of application that “fog” appearance. Rentokil’s technicians create a 
barrier, coating any vegetation surrounding the home or business with 
a treatment that will kill the adults when they come into contact with 
the Mosquito Adulticide. This barrier can last months, but does require 
regular re-applications, subject to environmental conditions (weather) 
and growth of vegetation. 

 
n Adult: Open areas. For larger, open areas truck-mounted sprayers for 

large area fogging are available in some countries. 

n Adult: Indoors. Permanent traps for customers such as shops, hotels 
and food processing companies, and installation of fly screens to 
windows and doors. 

Technicians also advise customers 
on things they can do around 
the property to prevent future 
infestations like cutting back 
vegetation and removing standing 
water. Online risk maps are 
produced to support the accurate 
management of an area.

Control Success: Singapore

Rentokil in Singapore has undertaken a series 
of integrated mosquito control programmes 
including the application of Mosquito Larvicide 
Bacillus thuringiensis israelensis (BTi), a non-toxic 
insecticide that was first registered by EPA as 
an insecticide in 1983.  Mosquito larvae eat the 
product which disrupts the gut in the mosquito by 
binding to receptor cells present in insects, but not 
in mammals. The following chart demonstrates 
the success of the integrated approach.

Total Mosquito Count - Singapore Programme
(Treatment began in week 2)
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  Latin America
The Government of Brazil undertakes regular 
programmes of work to control mosquitoes. However, 
many business and residents of condominium blocks 
(typically 100 to 200 homes) have contacted Rentokil 
for additional support and advice.  Considering this, 
in February 2016, we launched an Aedes risk-based 
monitoring and control programme called MIRA 360o.  
This is a monitoring programme that turns to a control 
programme when the risk level assessment indicates 
that we should take action. The new service is soon to 
launch in other markets including Colombia.

Rentokil visits all houses in the area or business 
premises and creates an inventory of possible points 
available for mosquito larvae to thrive. Depending 
upon the survey (sources might be removable or 
irremovable; natural or artificial etc) we will indicate 
what the owner should do about it or if we should 
introduce preventive larvae treatment. We also install 
traps for mosquito larvae. We visit every two weeks to 
monitor the traps. All the results are analysed against 
the Bretaux Index to recommend action. The Bretaux 
Index is a measure of infestation level in line with the 
WHO protocol:

n  Below 1% – safe, no action required.

n  Between 1% and 4% - alert status - we will 
apply Adulticide applications once a week in the 
area affected. This additional service is charged 
separately.

n  Over 4% - emergency status - we will start with 
fogging (or UV applications eg Luminos flying 
insect killers) up to daily and search inside each 
house. These additional services are also charged 
separately.

Case Studies: Global Expertise
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From the front line

Claudio Salem, 
Technical Director, Rentokil in Brazil.

 “The Aedes aegypti mosquito is a very specialized 
machine to spread a disease over a population.”  

The Aedes aegypti breeds inside or very close to 
residential areas. The female adults will try to live 
mostly inside buildings. They usually feed on blood 
in the morning, but actually they can feed the 
whole day. In some cases there is the possibility 
that even during the evening it bites. So, most of 
the biting events are indoors. Another point is that 
they largely prefer human blood rather than animal 
blood.

Of course you can find some adults in the 
vegetation surrounding houses. Applying 
insecticides on this vegetation makes sense, 
mostly when it is close to the doors and windows. 
However, during the day the mosquito is active and, 
if outside, it will be looking for an opportunity to 
come inside the house. 

The Aedes aegypti female is quite aggressive 
but not the most aggressive biting mosquito 
(Ataeniorhynchus is much more aggressive), 
however usually a mosquito will try to find only 
enough blood to produce its eggs.  Aedes aegypti 
females will generally continue biting even it cannot 
suck any more blood, because it is already full. 

Some mosquitoes bite and if they can, will take as 
much blood in one bite. Aedes aegypti usually takes 
just a small amount of blood at each biting.  Also 
its bite is not powerful and does not itch too much. 
By doing so, it usually can just be perceived by the 
person after the biting and not during it, and so, 
you cannot reach or kill it. 

These two last behaviors make Aedes aegypti a 
very specialized machine to spread a disease over a 
population.   

Another point is that it has a very silent flight and 
flies usually not higher than 1.2m and usually bites 
from below the knee. If you hear a noise from a 
mosquito, it probably is not Aedes aegypti. 



Rentokil provides information and guidance to support customers 
with practical information on reducing the threat from mosquitoes, for 
instance, to minimise standing water around the property. Just half an 
egg shell of water is enough for the larvae to thrive. 
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  USA
The mosquito season starts in the spring when the weather gets warm and runs 
through fall throughout most of North America. However, states that are warm all 
year long like Louisiana, Texas, Florida or California can get infestations at anytime 
of the year.  Due to the spread of mosquito-borne diseases like West Nile Virus, 
Chikungunya, and Dengue Fever, the concern over mosquitoes has continued to 
rise in the United States.

Mosquito-borne diseases such as West Nile Virus are a major concern in North 
America. Rentokil technicians use a power sprayer or mist blower (depending on 
state regulations and license categories) to apply mosquito Adulticide to low-lying 
vegetation.

According to the Centre for Disease Control, 17,000+ people in the U.S. have 
become seriously ill and 1,600 have died after contracting West Nile Virus since 
1999.  Over the last 10 years there has been a large growth in the number of 
pest control operators offering mosquito control services, reflecting an increased 
concern over the health risks associated with the spread of viruses and diseases 
through these insects.

There is also  a threat to domestic animals.  Every year, animals fall prey to 
mosquito-transmitted viruses and parasites.  Some examples include heartworm 
(dogs and cats), Eastern Equine Encephalitis and West Nile virus (horses).  These 
are very serious concerns, and animal owners in the U.S. spend millions of dollars 
annually in preventative care.

  Malaysia
According to news reports in January 2016, the Malaysian Health Ministry 
recorded the highest number of Dengue deaths ever recorded in the country 
during 2015.  According to the ministry, 336 people – an average of 28 a month – 
died from dengue last year compared to 215 in 2014, a rise of 56.3%.   

In 2015, there was also an increase of 11% in the number of dengue cases 
throughout last year, up from 108,698 in 2014 to 120,836 cases.  The ministry’s 
Vector Borne Disease Sector (Disease Control Division) head, Dr Rose Nani Mudin, 
said the upward trend of dengue cases recorded in the country, corresponded 
with the rest of the world: “World Health Organisation’s (WHO) data also showed 
the number of cases increasing each year globally.”

Rentokil in Malaysia saw an increase in mosquito control of c.20% in 2015 and 
to help customers has launched a new integrated mosquito control programme 
offering larviciding, adult mosquito traps to eliminate adults and break the 
breeding life-cycle as well as adulticide via water-based thermal fogging.

  Caribbean
Hotels and resorts are ramping up their mosquito control efforts.  In a number of 
islands, owners of resorts and hotels are taking a proactive approach to mosquito 
control.  We are seeing bold steps to ramp up mosquito control programmes. For 
instance, increasing monthly fogging days from 20 to 30 and installing multiple 
indoor mosquito traps in strategic locations throughout properties. 
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With temperatures rising and the intensity of rainfalls increasing worldwide, the density 
of mosquitoes is also expected to increase considerably. Italy has recorded drastic 
changes in its climate since 2007, aiding the spread of the Asian tiger mosquito and 
resulting in a number of instances of mosquito-borne diseases in the country.  In North 
America, warming temperatures appear to be bringing new disease threats as pests and 
pathogens normally associated with the tropics march steadily northward. Some, such as 
Chikungunya virus and Dengue Fever, had rarely been seen on the US mainland.  Others, 
such as West Nile virus, are showing up earlier in the year and lingering longer as winters 
grow steadily milder.  Health departments throughout the United States are already 
preparing, stepping up monitoring of insect carriers, or vectors, for the presence of West 
Nile and other viruses. Southern cities such as Dallas have introduced community-wide 
pesticide spraying for the first time in nearly half a century.  

Impact of Global Warming



For further information visit
http://www.rentokil.com

  Mosquito Facts

n There is no part of the world where you cannot find mosquitoes other than the frozen 
continent of Antarctica. 

n Mosquitoes can transmit disease bite after bite and are one of the leading distributors of a 
number of diseases, many of them deadly to both people and animals.

n Aedes can develop from eggs to adults in six to ten days.

n Aedes  are usually found close to standing water, where their larvae feed and develop.

n You are most at risk of Aedes at dawn or dusk – or if you’re unlucky, both. That’s when their 
internal clocks tell them it’s feeding time.

n Mosquitoes have existed since the dinosaur era.

n Mosquitoes are attracted to heat and they find lactic acid attractive and are drawn to bite 
people who have just exercised. 

n Mosquitoes are attracted by carbon dioxide at long range. 

n When mosquitoes go near the source of carbon dioxide, they are attracted to lactic acid and 
then they use visual cues to land and bite.

February 2016


