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ABOUT THIS WORKSHOP 

GOAL AND OBJECTIVES 

Course Length 

10 days 

Course Goal 

This workshop is designed to prepare district malaria focal points to successfully 
perform their role of ensuring quality community-based surveillance. 

Course Objectives 

By the end of the workshop, participants will be able to: 

• Explain the importance of entomological surveillance in malaria vector control 

• Identify Anopheles mosquitoes to species level 

• Train community mosquito collectors on how to perform their role 

• Collaborate with community stakeholders to identify villages and households 
for mosquito collection  

• Identify and distribute entomology equipment and supplies needed for field 
data collection to mosquito collectors 

• Supervise field entomological data collection by community mosquito 
collectors 

• Check the completeness and accuracy of completed Community-based 
Mosquito Collection Forms submitted by community mosquito collectors 

• Verify the morphological mosquito identification conducted by the community 
mosquito collectors 

• Provide ongoing on-the-job training and mentorship of community mosquito 
collectors 

• Conduct bio-assay susceptibility tests in collaboration with a VectorLink 
entomologist 

• Assess linkage or entomological and epidemiological data 

• Provide data and mosquito specimens to appropriate VectorLink entities 
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SESSION 1: MALARIA AND YOUR ROLE 

PERSON-TO-PERSON TRANSMISSION OF MALARIA 

• Malaria is not a virus but a parasite, which means it is an organism that lives 
in or on an organism of another species. In the case of malaria, the parasites 
grow and multiply first in a human’s liver cells and then in the red cells of the 
blood. 

 

 

 

 

• A female Anopheles mosquito becomes infected by biting an infected person 
and feeding on the blood that contains the parasite. 

• The parasite grows and develops in the Anopheles mosquito. 

• When the mosquito bites another human, she passes along the parasite and 
the human becomes infected. 

• Only female mosquitos bite humans because they need to take a blood meal 
to produce eggs, so they are the ones that transmit malaria. 

• The male mosquito feeds on nectar from flowers and plant juices and doesn’t 
bite and take blood from humans, so it doesn’t transmit malaria. 

  

From: https://www.ausmed.com/cpd/articles/malaria 

https://www.ausmed.com/cpd/articles/malaria
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WHAT INFORMATION DO ENTOMOLOGISTS NEED TO CONTROL MALARIA-

CARRYING MOSQUITOES? 
 
NOTES:  
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COMMUNITY MOSQUITO COLLECTOR – JOB DESCRIPTION 

• Collect adult mosquitoes from selected houses using CDC Light traps, 
pyrethrum spray catches (PSCs) and/or Prokopack aspirators as per 
VectorLink standard operating procedures (SOPs) 

• Record household and other data related to malaria-carrying mosquito control 
on standard mosquito collection and identification form 

• Identify mosquitoes using microscope or magnifying lens and pictorial guides 

• Classify all female Anopheles mosquitoes collected into only three groups: 
An. gambiae s.l., An. funestus s.l., and other Anopheles. 

• Assign identification number for each and every mosquito identified as An. 
gambiae s.l. and An. funestus s.l.  

• Record the mosquito identification number and mosquito species for all An. 
gambiae s.l. and An. funestus s.l. in the data collection form 

• Preserve all mosquitoes identified as An. gambiae s.l. and An. funestus s.l. 
individually in Eppendorf tube in Silica gel   

• Preserve mosquitoes identified as other Anopheles in a group of five 
mosquitoes in Eppendorf tube 

• Deliver mosquitoes and completed data collection forms to the nearest health 
facility (or other agreed-upon location) as early as possible for pick up by the 
district malaria focal person    

• Identify and survey breeding sites for the presence of mosquito larvae during 
mosquito peak season 

• Identify Anopheles mosquito larvae from that of Culex and Aedes mosquitoes 
with naked eye and collect only Anopheles larvae  

• Rear Anopheles mosquito larvae to adult for susceptibility testing 

• Inform the district malaria focal person when adult mosquitoes are ready for 
pick-up and conduct susceptibility testing   
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SUPPORT PROVIDED BY DISTRICT MALARIA FOCAL PERSON 

• Identifies villages for community-based entomology surveillance and houses 
for adult mosquito collection 

• Distributes the materials and supplies to community mosquito collectors  

• Trains and supervises community mosquito collectors 

• Verifies morphological mosquito identification done by the Community 
Mosquito Collectors 

• Provides on the job training and mentorship to continuously improve the skills 
of collectors 
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SESSION 2: MOSQUITO LIFECYCLE 

Video link: 

https://www.youtube.com/watch?v=3Tv55loXaeI 

 

 

• Mosquitoes go through four stages in their life cycle: egg, larva, pupa, and 
adult 

• Adult females lay 50-200 eggs per cycle. Anopheles eggs are laid one at a 
time directly on water. Eggs need to be in water and normally hatch within 2-3 

days. 

• Mosquito larvae must always be in water.  

• Mosquito larvae have a well-developed head with fan-like mouth brushes that 
sweep water at their mouths from in front of them. Anopheles larvae use 

these mouth parts to filter out small particles of decaying materials, algae, 
bacteria, and microorganisms in the surface of the water, which they then eat. 
They are constantly feeding since growing through their stages requires a 
huge amount of energy and food. 

• At the end of each stage, the larvae molt, shedding their skin, to allow for 
further growth. 

• Larvae can float, which is important because mosquito larvae need air just as 
we do. They must come to the surface frequently to breathe and dive below in 

only when they see unexpected light or are otherwise disturbed. They move 

https://www.youtube.com/watch?v=3Tv55loXaeI
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by wriggling. As seen on this slide, the larvae develop through 4 stages. At 
the end of each stage, they shed their skin to allow room to grow. 

• It can take larvae five to ten days to go through the four stages 

• Pupae look like commas from the side. They also stay in the water and need 
to come to the surface to breathe, but do not feed and therefore, have no 
mouth. Instead of siphons, they have breathing “trumpets.” 

• They swim by a sort of kicking motion. Like larvae, the pupae are also 
sensitive to light changes, swimming to the bottom if anything moves over the 

water.  

• If pupae become stranded due to the drying out of their water pool, they are 

still able to turn into mosquitoes, if they are not first eaten or exposed to 
conditions that are too dry. 

• After two or three days, the surface splits and the adult mosquito comes out 
and sits on the water. 

• The time from egg to adult varies and depends on the temperature. It can be 
as little as seven days but in the tropics is usually 10-14 days 

• Adult mosquitoes feed on sugar sources for energy. Females also require a 
blood meal for the development of eggs. After obtaining a full blood meal, the 
female will rest for a few days while the blood is digested and eggs are 
developed (2-3 days). After laying her eggs, the female goes to look for 

another blood meal to develop more eggs. She does this until she dies (1-2 
weeks to a month). 

NOTES: 
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MOSQUITO BREEDING LOCATIONS 

To be able to find the mosquito larvae to collect, we need to know where Anopheles 
mosquitoes lay their eggs. 

Aedes 

 

Aedes aegypti and Aedes albopictus 
mosquitoes prefer small containers of 

water (such as small cans, car tires, 
flower pots and tree holes).  

NOTES: 

 

Culex 

 

Common urban Culex 
quinquefasciatus mosquitoes prefer 
dirty water but can also be found in 

clean permanent or semi-permanent 
water bodies. The larvae of other 
species such as Cx. univattatus and 
Cx. decens can be found in marshy 

land, at the edges of swamps, in 
stagnant or semi-stagnant streams 
and ditches and borrow pits.  

NOTES: 

 

 

Anopheles 

  

Anopheles larvae occupy a wide 
range of habitats but most species 

have specific preferences. Anopheles 
gambiae s.l. mosquitoes prefer clear, 
unpolluted, sunny pools of water: rice 
fields, water in animal hoof prints, 

temporary puddles from rainfall, and 
borrow pits. Anopheles funestus 
larvae prefer any permanent or semi-
permanent body of fresh water with 

some emergent vegetation being 
suitable, including swamps, lake 
verges, ponds and rice paddies.   
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NOTES: 

 

MOSQUITO EGGS 

Aedes 

Aedes eggs are 
laid singly and do 
not have floats. 

The eggs are laid 
on soil where they 
wait until rain or 
floods wash them 

into shallow 
puddles, pools, or 
containers. 

      

Culex 

 

Culex eggs are 
laid in rafts on the 
water 

 

 

Anopheles 

Anopheles eggs 
are laid singly, with 

floats, on top of 
water 

      

 

NOTES: 
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MOSQUITO LARVAE 

Anopheles larvae have breathing openings along their abdomen. They lie parallel to the 
water surface to get a supply of oxygen through this breathing opening. They are 
surface feeders. 

 
 

 
 
 

Culex and Aedes larvae have a siphon and hang down from the water. They are bottom 
feeders.  
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SESSION 3: ADULT MOSQUITOES 

ANATOMY OF AN ADULT MOSQUITO 

Like all insects, the body is divided into three parts: the head, thorax, and abdomen; the 
thorax has three pairs of legs. Three pairs of legs and a single pair of wings are 
attached to the thorax. 

 

• Mosquitoes have one pair of 
visible wings, which show a defined 
pattern. Long ago there was a 
second set of wings but through 

evolution only small drumstick-like 
pieces remain. These are called 
halters, which are used for steering 
when mosquitoes fly. 

• The antennae have receptors to 
detect carbon dioxide. Between the 

antennae, mosquitoes have a long 
proboscis, which is the part that 
pierces the skin and sucks the blood. 

• The palps at the top of the head 
near the proboscis detect the odor of 
chemicals that are released in 

human sweat. 

 

NOTES: 
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FEMALE VS MALE MOSQUITO 

Antennae can be used to tell the difference between a female mosquito and a male 
mosquito. On the female, the hairs on the antenna are very few and short, while on the 
male the hairs are long and bushy moustache-like appearance. 

 

Genus Female Male 

Culex 

 

 

 

 
  

Aedes 

 

 

 

 
 

 

Anopheles 
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DIFFERENCES BETWEEN THE ANOPHELES AND CULICINE ADULT 

MOSQUITOES  
Video link: https://www.youtube.com/watch?v=iLM576y-kxc 

 

Anopheles Culicine (Culex and Aedes) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.youtube.com/watch?v=iLM576y-kxc
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DIFFERENCES BETWEEN AEDES, CULEX, AND ANOPHELES ADULT 

MOSQUITOES  

          Anopheles   Aedes                Culex 
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IDENTIFYING ANOPHELES BLOOD DIGESTION STAGES 

 

Unfed – The abdomen is flattened.  

Freshly fed – Abdomen appears bright or dark red from 
the blood in the midgut. The ovaries occupy only a small 
area at the tip of the abdomen and this part is not red; it 
includes only two segments on the ventral surface and at 

most five segments on the dorsal surface. 

 Half-gravid – The blood is dark in color, almost black, and 

occupies three to four segments on the ventral surface and 
six to seven on the dorsal surface of the abdomen. Ovaries 
occupy most of the abdomen. 

 Gravid – The blood is reduced to a small black patch on 
the ventral surface or may be completely digested. The 
ovaries occupy all the rest of the abdomen. 

 

 

A blood digestion (abdominal) stage refers to the appearance of the abdomen of the 

female Anopheles mosquitoes as the result of blood digestion and ovarian 

development. In Anopheles, ovary maturation (egg development) occurs at the same 

time as blood digestion. Based on their blood digestion stage or abdominal condition, 

Anopheles, can be grouped as unfed, freshly fed, half-gravid, and gravid. 
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SESSION 4: REARING MOSQUITOES 

FROM LARVAE TO ADULT 

REARING MOSQUITOES FROM LARVAE TO ADULT 

 

Equipment: 

• Rearing trays or bowls 

• 30cm3 adult mosquito cages 

• Larval tray or bowl covers 

• Plastic disposable pipettes 

• Adult cages 

• Cotton wool 

• Masking tape 

• Permanent markers 

• Larval food (Tetramin fish food, yeast) 

• Sugar 

• Field water or dechlorinated water 

• Whatman Filter paper 

• Petri dish 

• Mouth aspirator 

 

Larvae: Transfer the larvae brought form the field to clean larval rearing bowls and 

volume of water adjusted for enough oxygen for the larvae. An average maximum of 

250 larvae should be considered in a volume of 2-2.5 liters of water. Remove all 

remaining predators and non-wanted particles using a plastic pipette. Cover all the 

larval trays with a clean untreated sample of net and labeled according to date and 

location. Feed daily with a pinch of larval food. 

Pupae: After the larval stage 4 (7-10 days from the L1 stage), the larvae will start 

pupating. Collect the pupae every day using a pipette. 
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Adult: Put collected pupae in a mosquito cage. The adults will emerge within 24 hours. 

However, in the case where some mosquitoes emerged in the larval trays, use a mouth 

aspirator to collect the mosquitoes and put into the cage. Label the cage using masking 

tape indicating the species and the date of emergence. Put a maximum of 1000 to 1500 

pupae per cage to avoid crowded cages. Also, only three successive day pupae should 

be put in the same cage when the numbers are not enough. 
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SESSION 5: IDENTIFICATION OF 

MALARIA-CARRYING MOSQUITOES 

As community mosquito collectors, after they collect adult mosquitoes, they will need to: 

• Identify and separate the Anopheles mosquitoes from the others.  

• After separating Anopheles from the other mosquitoes, they will consolidate 
the non-Anopheles mosquitoes in labeled vials to send to the district with their 
other samples. 

• Examine the Anopheles mosquitoes they have collected to identify which 
species they belong to 

• To be able to identify the species, they will need to look at certain body 
features on an Anopheles mosquito 

 

Wings: 

 

 

• Wings have 
several veins; 

each vein is 
given a number 
and/or a name 

• The vein 
along the front 
edge of the 

wing is called 
the costa and 
the short vein 
behind it is 

called the 
subcostal 

• There are six 
other veins 
numbered 1–6; 
veins 2, 4 and 5 

are forked 
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• These veins are covered with scales 

• The scales are usually a brown, black, white or cream color 

• The back edge of the wing has fine scales 

• Many Anopheles have wings spotted with dark and pale areas which are used 

to help identify the species 

 Abdomen: 

 

 

 

 

Scales on the abdomen can also help to identify the 
species. 

 

 

 

 

    Palps: 

 

 

 

 

 

 

Anopheles has a pair of palps below the 

antennae that is composed of five parts. 
The palps are covered with scales 
which may be of different colors and 
used in species identification. 
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Legs: 

                   

The legs are long and made up of a short 

coxa joined to the body, followed by a short 

trochanter, then a long femur, a long tibia, and 

long tarsus 

 

 

 

 

 

 

 

 

 

 

The legs of an Anopheles have the tarsus 

further divided into five subunits, called 

tarsomeres. 

The five parts are numbered 1–5 with 

segment 1 being closest to the body and 
segment 5 ending in a claw 
 
The legs are also covered with scales which 

may be of different colors and are used in 
identifying the species 
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ANOPHELES PICTORIAL IDENTIFICATION GUIDE 

NOTE: This simplified guide was created for the Community Mosquito Collectors, so District Malaria Focal Points 
need to be able to train them on its use. District Malaria Focal Points themselves will be using Coetzee’s 2020 

standardized identification key to identify mosquitoes classified by community mosquito collectors as other 
Anopheles species and verify An. gambiae s.l. and An. funestus group. 
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SESSION 6: PRACTICAL – IDENTIFYING 

ADULT MOSQUITOES 

Station Species of adult 
mosquito 

Sex of 
mosquito 

What is your evidence for making 
this identification 

Station 1 
 

   

Station 2 
 

   

Station 3 
 

   

Station 4 
 

   

Station 5 

 

   

Station 6 

 

   

Station 7 

  

   

Station 8 

 

   

Station 9 

 

   

Station 10 
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SESSION 7: COLLECTING ADULT 

MOSQUITOES 

CDC LIGHT TRAP STANDARD OPERATING PROCEDURES (SOP) 

 

CDC-Light Traps are hung either inside people’s houses 
next to the bed or outside next to a person sleeping under 
the mosquito net to estimate the number of Anopheles 
mosquitoes that attempt to bite each night. Mosquitoes are 

attracted to the human smell from a volunteer sleeper and 
are sucked into the CDC LT when they approach the 
mosquito net. 
 

Equipment and materials 
 

• CDC miniature light trap 

• Rechargeable battery (for light trap) 

• Battery charger  

• Mouth aspirator 

• Thermo-hygrometer 

• Paper cups 

• Box for transporting paper cups 

• Masking tape 

• Spare light trap bulbs 

• Torches and batteries 

• Chloroform or Ethyl acetate 

• Cotton wool 

• Jars for killing mosquitoes 

• Forceps for sorting mosquitoes 

• Eppendorf tubes 

• Silica gel or 70% ethanol 
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• Ziploc bags 

• Consent form 

• Printed data collection forms and pen 

• String and nails (for hanging light trap) 

 
Procedures 

A community mosquito collector should follow these procedures to collect mosquitoes 
indoors using the CDC Light Trap: 
 
1. Ensure that all batteries are fully charged and will have sufficient power to last the 

night and that all traps have been cleaned with soapy water. Rinse and dry before 
use.  

2. Identify the homes where the light traps will be mounted and notify the head of the 
household at least several hours prior to setting up the trap.  

3. Explain the study to the head of household and describe the information on the 
informed consent form. If the head of household provides consent, ask them to sign 
the consent form. If the same houses are used every month, consent can be 

obtained once at the start of the study. 

4. Inform the head of household of the importance of not doing anything that will repel 

mosquitoes on the night of trapping, such as smoking near the trap, starting a fire 
near the trap, using repellents or spraying aerosol insecticides. 

5. The head of household should close/open windows and doors as they would on a 
normal night.   

6. Hang one CDC LT per house in the evening at the foot of a bed. Hang the trap so 
that the fan is approximately 1.5 m from the floor. 

7. The light trap must be set up next to an existing LLIN hung next to a sleeping place. 
If there is no net present a different house should be used.   

8. Ideally choose a room where there will be no unprotected people sleeping in that 
room (e.g. on the floor) that may divert mosquitoes.  

 
Figure. Hanging indoor CDC light trap from roof beam next to bed net, with the fan approximately 
1.5m above the floor.   
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9. Test the trap by attaching the cables on the trap to the battery so that the red 
terminal is connected to the red cable and the black terminal to the black cable to 
make sure they are working and that the battery is fully charged. 

10. At 18:00 set up the traps in the houses selected for mosquito sampling. This must be 
done by the village mosquito collector to ensure timeliness and proper installation of 
the traps, not the resident. 

11. Check the speed of the fan and intensity of the light for any problems. 

12. The volunteer sleeper should go to bed and wake up at the time they normally 
would. The volunteer must never touch the trap unless the trap stops working or the 
battery gets disconnected.   

13. At 06:00, prior to switching off the trap, remove the bag from the light trap and tie it 
securely to prevent mosquitoes from escaping. Label the collection bag with the 

household code and date.  

14. Switch off the trap and take the trap to the charging area. Batteries should be 

charged daily. 

15. Take the mosquito samples to community mosquito collector’s house for further 

processing.  
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PYRETHRUM SPRAY CATCH (PSC) SOP 

The PSC allows for collections to be made of indoor-resting mosquitoes. The pyrethrum 
spray catch method allows determination of indoor resting density, seasonality, 

mosquito species composition and human blood index. PSC helps to estimate the 
resting preference of vectors and effect of insecticides. 

 

Equipment and materials 

• Commercial aerosol (must contain piperonyl butoxide (PBO) 

• White sheets    

• Sacking material (for sealing gaps) 

• Paper cup 

• Box for transporting paper cups 

• Masking tape 

• Cotton wool 

• Forceps for sorting mosquitoes 

• Eppendorf tubes 

• Silica gel or 70% ethanol 

• Ziploc bags 

• Consent form 

• Printed data collection forms and pen 

• Dust Mask 

• Nitrile gloves 

• Timer 

• Torch 

• Hand lens 

 

Procedures 

1. Identify the homes where the PSC will be conducted and notify the head of the 

household, ideally the day before collections. The best houses for PSC have a 
single sleeping room for sampling, either a hut with 1 room, or a larger house that 
has separated sealed rooms. If such houses aren’t available (e.g. houses have 
several rooms that are connected by open eaves), conduct PSC in all the rooms.  

2. Explain the study to the head of household and describe the information on the 
informed consent form. If the head of household provides consent ask them to sign 
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the consent form. If the same houses are used every month, consent can be 
obtained once at the start of the study. 

3. Inform the head of household a day before the spray to avoid doing anything that will 
repel mosquitoes on the night before collection, such as smoking inside the house, 
using repellents or spraying aerosol insecticides and to prepare the room early in the 

morning by removing foodstuffs and drinking water pots. 

4. Pyrethrum spray catch should start early in the morning (the earliest time acceptable 

by the community) at approximately 05:00 to 07:00. 

5. Close all windows and doors. Use sacking material to cover any openings that 

cannot be sealed (e.g. windows with no glass).  

6. Spread large white sheets on the floor and over furniture in the sleeping room that is 

being sampled. 

 

Figure. White sheets used to cover all floor 
space and large furniture.    

 

 

 

 

 

 

 

 

7. The technician must wear a dust mask and gloves when spraying the aerosol. The 

aerosol must contain a pyrethroid insecticide plus PBO synergist (check the label).  

Figure. Example of a suitable insecticide aerosol containing pyrethroid plus PBO synergist.   
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8. Spray from the outside of the house followed by the inside. Outside spray through 
any openings such as eaves and windows. Then go inside and spray towards the 
ceiling until the room is filled with a fine mist. 

 

 
 
 
Figure. Technician spraying aerosol into eave space 
from the outside of the house.     

 

 

 

 

9. After all rooms are sprayed the operator leaves the house quickly and makes sure 

that the door remains closed for 10 minutes. 

10. Open the room. Starting from the doorway, pick up the sheets one at a time by their 

corners, so that all insects slide to the center of the sheet. Tip the mosquitoes onto a 
single sheet and carry outside (if there is no wind/rain). Collect and examine the 
mosquitoes outside in daylight. 

 

 

 

 

Figure. Tipping mosquitoes from all sheets onto 
a single sheet. 
 
 
 
 
 
 

11. Collect all mosquitoes using a pair of forceps and sort them to genus level (i.e. 
Anopheles, Culex, Aedes, Mansonia etc.) and according to sex (male/female) using 
a hand lens. 

12. Store all female Anopheles mosquitoes from each room in a single, labelled paper 
cup or petri dish. 

13. Take the mosquito samples to the community mosquito collector’s house for 
identification and further processing.  

14. A pair of forceps should be used to separate the mosquito samples by abdominal 
status as unfed, blood-fed, half-gravid or gravid.  
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Figure. Collecting mosquito samples from sheets using forceps. 
 

 

 

 

 

 

 

 

 

 

 

Figure. Mosquito samples from one room stored in a Petri dish on damp cotton wool and filter 
paper for subsequent parity dissection and separation of individual samples into tubes.  

 

 

 

 

 

 

 

 

 

15. Identify all female Anopheles morphologically to species using the simplified 

identification key.  

16. Record results on the Mosquito Data Collection form. 
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PROKOPACK ASPIRATOR SOP 

Prokopack aspiration is done in the early morning to collect adult mosquitoes that are 
resting inside houses. This allows estimations of species diversity, abundance and 

abdominal status. 

Equipment and materials 

• Aspirator (Prokopack) 

• Collection cups  

• Power cord  

• Battery 

• Universal automatic 5-amp charger 

• Extension pole 

• Paper cups/Petri dishes 

• Box for transporting paper cups 

• Masking tape 

• Cotton wool/Tissue paper 

• 10% glucose 

• Eppendorf tubes 

• Silica gel or 70% ethanol 

• Ziploc bags 

• Consent form 

• Printed data collection form and pen 

• Timer 

• Torch 

• Filter papers 

• Pencil/Pen 

• Hand lens 

 
Procedures 

 
1. Identify the homes where the Prokopack collection will be conducted and notify the 

head of the household, ideally the day before collections.  

2. Prokopack collection is often done in rooms where people slept prior to the collection 
in the morning. The best houses for Prokopack collection are those having a single 
sleeping room for sampling, either a hut with 1 room, or a larger house that has 



 

37 

separate and sealed rooms. If such a house does not exist then collect from every 
room in the house.  

3. Explain the study to the head of household and describe the information on the 
informed consent form. If the head of household provides consent ask them to sign 
the consent form. 

4. The head of household must be informed not to do anything that will repel 
mosquitoes on the night before collection, such as smoking inside the house, using 

repellents or spraying aerosol insecticides. 

5. Prokopack collections should start early in the morning (the earliest time acceptable 

by the community) at approximately 05:00 to 07:00. 

6. Close all windows and doors.   

7. Place the battery in the outer compartment of the backpack (supplied) and attach the 
power cord (red and black indicate positive and negative polarity, respectively).  

8. Use that the extension pole to extend the reach of the aspirator; when not using the 
extension pole, stuff the excess cord inside with the battery before zipping up the 

battery compartment. 

9. Insert a collection cup with a slight twisting motion into the aspirator until it fits 

snugly.  

10. The aspirator is turned on with a rotary switch located by the handle. 

11. Walls should be aspirated first by moving the aspirator up and down with a speed 
approximating 1 meter per second; starting from the door and moving clockwise to 

search the entire room. Aspirate ceilings next from side to side close to the roof at 
the same speed, and then search under furniture.  

12. After collections have been made, remember to put the lid on the collection cup 
before turning the unit off. When the purpose of Prokopack aspiration is to collect 
mosquitoes for susceptibility test, the cups should be replaced every minute to avoid 
stress due to suction pressure and also to avoid collecting too much dust.  

 
Figure 1. Prokopack without an extension pole     

  

 

 

 

 

 

 

 

 

Courtesy: 

https://johnwhock.com/products/aspirators/improved-
prokopack-aspirator/ 

https://johnwhock.com/products/aspirators/improved-prokopack-aspirator/
https://johnwhock.com/products/aspirators/improved-prokopack-aspirator/
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13. Mosquitoes must be aspirated into labelled paper cups.  

14. Use a separate collection cup for each room/house 

15. Take the mosquito samples to the community mosquito collectors house.  

16. To kill mosquitoes, soak a piece of cotton wool in ethyl acetate or chloroform and 
place into a glass beaker. Put the glass beaker over the paper cups for 5 minutes or 

more until all mosquitoes are killed.  

17. After killing all mosquitoes, they must be sorted to genus level (i.e. Anopheles, 

Culex, Aedes, Mansonia etc.) and according to sex (male/female) using a hand lens. 

18. All female Anopheles mosquitoes should be identified morphologically to species 

using the simplified key and stored in Eppendorf tubes.  

19. The tube must be labelled with the following information: 

• Sample code 

• Date 

• Study village 

• Collection method Initials of collector 

20. Record the information on the Mosquito Data Collection form.   

21. Pierce the Eppendorf lid with a needle (before adding the mosquito to the tube).  

22. Place the capsule beem into a Ziploc bag. The Ziploc bag should contain a handful 
of silica gel to desiccate the mosquito samples. Make sure the Ziploc bag is properly 
sealed.  

23. Each Ziploc bag should contain samples from one date and there should be 
separate bags for each site. The Ziploc bag should be labelled with date of 

collection, village, household number and collection method. As well as writing the 
label with permanent marker a second label should be put inside the bag. Collectors 
should be very careful to ensure that the two labels match, as conflicting labels could 
cause problems for recording the results. 

24. Ziploc bags must be stored in sealed boxes (e.g. plastic Tupperware). Store away 
from ants in a dry archive room until used for analysis.  
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SESSION 8: PRACTICAL – USING ADULT 

TRAPS 

NOTES: 
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SESSIONS 9 & 11: PRACTICAL: 

IDENTIFYING COLLECTED MOSQUITOES 

PRACTICAL INSTRUCTIONS 

• Use the Mosquito Data Collection forms that were used to record the 

collection site. 

• Use forceps to separate the male mosquitoes from the female mosquitoes. 

• Count and record this information on the data collection form. 

• Separate the female Anopheles mosquitoes from the others. 

• Count and record this information on the data collection form. 

• After all mosquitoes have been sorted, put all the non-Anopheles mosquitoes 

beam in a tube labeled “Culicines” along with the location, household code, 
and date. 

• Using pictorial guide, determine the species of the female Anopheles adult 
mosquitoes. 

• Store each Anopheles in an individual tube, label the tube with the location, 
household code, and date, and record this information on the Mosquito Data 
Collection form. 
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SESSION 10: SECOND PRACTICAL – 

USING ADULT TRAPS 

NOTES: 
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SESSION 12: PRACTICAL – COLLECTING 

ANOPHELES LARVAE  

COLLECTING LARVAE – USING A DIPPER 
A white enameled or plastic dipper is preferable, because this allows the larvae to be 

seen most easily. 

 

 

 

 

1. Lower the dipper gently into the water at an angle of about 45º, until one side is just 

below the surface. 

2. While dipping, care should be taken not to disturb the larvae and thus cause them to 

swim downwards – if they are disturbed, wait for a minute or two until they come up 
to the surface again, and then continue dipping. 

3. Move along the breeding site, skimming the surface of the water with the dipper. 

4. Lower the dipper out of the water, making sure that the water containing the larvae is 

not spilled. 

5. Hold the dipper steady until larvae rise to the surface of the water. 

6. Collect the larvae with a pipette and transfer them into a bottle or vial. 

7. Do not throw the residual water back into the breeding place as this may further 
disturb the larvae. 

  



 

43 

TRANSPORTING LARVAE 

• Label the bottle or vial for transport to the laboratory or insectary. The label 
must be written in pencil on a piece of paper and dropped into the vial. Do not 
use a ballpoint pen as the ink dissolves in water.  

• Make sure there is about 1-2 cm of air at the top so that the larvae and pupae 
can breathe for a few hours. If a larger air space is left then the water will 
become agitated during the trip and the specimens may be damaged.  

• Make sure the cap on each container is put on tightly so the water doesn’t 
spill, but open the container at intervals (e.g. every 2 hours) to allow larvae 

and pupae to obtain enough oxygen.  

• Also, make sure the bottles are packed carefully so they are not jostled during 

the trip. 
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SESSION 13: PRACTICAL – SORTING 

ANOPHELES LARVAE AND REARING TO 

ADULT 

PRACTICAL INSTRUCTIONS FOR REARING LARVAE TO ADULT 

• Open the containers and transfer larvae to larval trays or bowls 

• Sorting through their specimens and separate any pupae from Anopheles 
larvae. Pick the pupae with pipette and place inside the plastic cups with 

water. 

• Record information on data collection form. 

•  Spread dog biscuit or yeast powder across water surface for the larvae to 
feed on or bring enough water from the larval breeding habit.  

• The individual larval bowls are checked for pupae daily. Pupae are then 
picked twice a day one in the morning and second at the end of the day using 

a plastic pipette. 

• The collected pupae are placed in disposable 150ml plastic cups with an 

average of 250 pupae per cup filled to 2/3 with water.  

• The cups containing pupae are then placed in a mosquito cage (30x30 cm) 

covered with cage nets. 

• When placed in these cages, pupae should emerge into adult mosquitoes 

within 24-36 hours.  

FEEDING OF THE ADULT MOSQUITOES 

• All the cages are fed on sugar solution. 

• To prepare the sugar solution, cotton balls are soaked in 10% sugar solution, 
(one part of sugar to nine parts of dechlorinated water) until the cotton balls 

are adequately soaked. Two sugar balls are then placed onto inverted plastic 
cup in each cage. 

• The sugar balls are renewed every day to avoid bacterial growth. 

• 2- to 3-day-old mosquitoes are used for testing, so they are kept feeding on 

10% sugar solution. 
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SESSION 14: YOUR ROLE IN 

COMMUNITY ENTOMOLOGICAL 

SURVEILLANCE 

WAYS DISTRICT MALARIA FOCAL POINTS SUPPORT COMMUNITY 

MOSQUITO COLLECTORS: 

As Supervisors: As Trainers: 
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DISTRICT MALARIA FOCAL POINT JOB DESCRIPTION  

Under the supervision of the district health department, National Malaria Control 
Program, and the President’s Malaria Initiative (PMI) VectorLink project entomologist, 
the District Malaria Focal Point will support and oversee the implementation of the 
entomology community-based data collection and the community mosquito collectors of 
the VectorLink Project. The District Malaria Focal Point will be provided with a basic 

entomology training and necessary equipment. 

Specific duties and responsibilities, in collaboration with the district health department, 

National Malaria Control Program, and VectorLink project entomologist, include the 
following: 

• Identify villages through GPS and communicate with village leadership for 

community-based entomology surveillance, community mosquito collectors and 

houses for adult mosquito collection. 

• Conduct initial and on-the job training of community mosquito collectors.  

• Prepare lists of entomology equipment and supplies needed for the field data 

collection, VectorLink will procure supplies request for procurement on time and 

distribute the materials and supplies to community mosquito collectors when 

received.   

• Supervise field entomological data collection by the community mosquito 

collectors. 

• Check the completeness and accuracy of completed data collection forms 

submitted by the community mosquito collectors to ensure quality control. 

• Verify morphological mosquito identification An. gambiae s.l. and An. funestus 

s.l. conducted by the community mosquito collectors. When misidentification of 

mosquitoes is observed, provide on the job training and feedback to improve the 

skills of the community mosquito collectors continuously.  

• Conduct morphological identifications of all female Anopheles mosquitoes 

classified as other Anopheles by the community mosquito collectors using 

Coetzee 2020 mosquito identification key and stereoscopic microscope. 

• Complete community mosquito data identification form with a high percentage of 

accuracy. 

• Conduct WHO susceptibility bioassay tests with project entomologist. 

• Package, accurately label and submit mosquito samples to the VectorLink 

project. 

• Share data with VectorLink entomologist for entry into the project database. 

• Assess the linkage of entomological and epidemiological data. 

Qualification requirements include: 

• Secondary School (minimum), 
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• 2 years of relevant experience in participating to local public health activities 

(Vaccination, ITN distribution, community health education, etc.) 

• Basic knowledge in GPS measurement data collection and using of mobile 

phone 

• Experience in mosquito collection through the different PMI projects (desired) or 

being the malaria focal point of the district 
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ADDITIONAL KNOWLEDGE, SKILLS, OR RESOURCES NEEDED 
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SESSION 15: COMMUNICATING WITH 

THE COMMUNITY 

CONVEYING KEY MESSAGES 

NOTES: 

 

 

 

 

 

 

 

 

SCENARIOS 

 

Scenario 1: 

You are a District Malaria Focal Point. You are meeting with the Village Elder about 

conducting mosquito sampling in the village. This is the first time such as activity has 
conducted in the village. What do you say to him in order to obtain his consent for 
household mosquito collecting? 

 

 

Scenario 2: 

You are a District Malaria Focal Point. You have obtained consent from the Village 
Elder for a Community Mosquito Collector to conduct sampling in the village a couple of 

days ago. He had promised you he would alert the villagers. You are just about to talk to 
the head of household of ones of the homes you wish to include in the mosquito 
sampling. What do you say to him in order to obtain his consent for mosquito collecting 
in his home? 
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REVIEW OF DAY FIVE 

DAY FIVE KEY POINTS 

 

Collecting Anopheles larvae: 

 

 

 

 

Sorting Anopheles larvae: 

 

 

 

 

 

District Focal Point’s Role in community entomological surveillance: 

 

 

 

 

 

 

 

Communicating with the community: 
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HOW DO THE REMAINING WORKSHOP TOPICS TIE IN WITH THEIR ROLE AS 

DISTRICT MALARIA FOCAL POINTS? 

Notes: 
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SESSION 16: FACILITATING TRAINING 

SESSIONS USING ADULT LEARNING 

PRINCIPLES 

Notes: 
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SESSION 17: TRAINING TECHNIQUES 

FACILITATION SKILLS FOR TRAINERS 

Non-verbal Skills 

• Maintain eye contact with everyone in the group as you speak. Do not appear to 

favor certain people in the group. 

• Move around the room without distracting the group. Avoid pacing or addressing 

the group from a place where you cannot easily be seen. 

• React to what people say by nodding or smiling, or with other actions that show 

you are listening. 

• Stand in front of the group—do not sit—particularly at the beginning of the 

session. It is important to appear relaxed and, at the same time, to be direct and 

confident. 

Verbal Skills 

• Ask questions that encourage responses. Open-ended questions help, such as:  

o “What do you think about …” 

o “Why …”  

o “How …” 

o “What if …”  

o If a participant responds with a simple yes or no, ask, “Why do you say that?” 

• Ask participants whether they agree with a statement someone makes. 

• Be aware of your tone of voice.  

• Speak slowly and clearly. 

• Be sure the participants talk more than you do. 

• Don’t answer all questions yourself. Participants can answer each other’s 

questions. To encourage that practice, ask them, “Does anyone have an answer 

to that question?” 

• Paraphrase by repeating statements in your own words. You can check your 

understanding and reinforce statements. 
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• Summarize the discussion. Be sure everyone understands it and keep it going in 

the direction you want. See if there are disagreements and draw conclusions. 
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FIVE-STEP DEMONSTRATION PROCESS 

 

1. Hear: Facilitator gives an overview of the skill and how it is used 

2. See: Facilitator performs the skill without words 

3. Hear and see: Facilitator explains each step while performing the skill 

4. Perform with support: Participant performs skill and explains steps out loud; 
facilitator guides 

5. Perform independently: Participant performs skill correctly; facilitator observes 

 

 

For a successful demonstration, the facilitator must: 

– Plan the explanation, step by step 

– Organize equipment and other items 

– Ensure everyone can see 

– Ensure everyone can hear 

– Ensure everyone can practice 
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SESSION 18: GIVING FEEDBACK 

GIVING AND RECEIVING HIGH-QUALITY FEEDBACK 

Giving and receiving feedback is an important part of leadership. The feedback process is 

one of the best ways to improve performance and reinforce good behavior. 

Giving Feedback 

• Pay attention to timing and location. It is best to offer feedback as soon as 

possible. Choose a place to talk that is quiet and private, away from others who may 

hear your conversation. Taking care to avoid embarrassment and distraction will 

improve the other person’s response. 

• Describe rather than judge. When you offer feedback, describe what happened. 

This allows the listener to see what you are referring to in a non-threatening manner 

and will help them discuss the problem with you. 

• Make clear, simple statements. Keep your sentences short and be direct in your 

feedback. Give specific examples and numbers. Avoid applying labels or calling 

names, such as “incompetent” or “irresponsible.” Avoid using general statements 

such as “you always” or “you never”.  

• Describe the impact of their actions. Explain what will happen as a result of this 

behavior. Showing the far-reaching effects of the behavior will help the listener 

understand why it is important to change. 

• Summarize the conversation and then follow up. Ensure that you are both clear 

on what the problem was and how the problem will be fixed. Offer support and 

encourage the individual. Finally, follow up over time and praise positive changes. 

Receiving Feedback 

• Listen carefully. Do not interrupt the speaker. Make eye contact, and when they 

have finished, ask questions to clarify their meaning.  

• Don’t be defensive. As you listen to what they are saying, try to see their point of 

view or understand how you can use this feedback effectively. If you disagree with 

them, ask for more details or examples.  

• Summarize what you have just heard. Put their feedback into your own words and 

ask them if you have understood correctly. 

• Build a plan of action. It could be helpful to involve the person giving you feedback 

in making a plan for change. If you do not feel comfortable with all of the feedback, 
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you might wish to take some time to evaluate what you feel is important to change 

and then return to discuss a plan of action together. Remember that even if you don’t 

agree with everything, some portion of the feedback could be accurate.  

 

ROLE PLAY: GIVING FEEDBACK 

Scenario 1:  

You are checking the mosquito specimens you have received from one of the 
communities. You notice that the vials are labeled inconsistently. In some cases, the 
label does not include the mosquito species; in other cases, the label is missing the 
date or the location of the collection. As the supervisor, you need to give this community 

mosquito collector feedback on the importance of consistently accurately labeling each 
vial. How would you do this? 

 

 

Scenario 2:  

You have discovered that a community mosquito collector isn’t always completely 
charging the CDC Light Trap battery before setting it up in a house. As the supervisor, 
you need to give this mosquito collector feedback on the importance or fully charging 

the battery so that the power doesn’t run it during the night. How would you do this? 
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SESSION 19: PRACTICAL – 

IDENTIFYING HOUSES & COLLECTION 

OF ADULT MOSQUITOES  

Before Community Mosquito Collectors can begin their work, the District Malaria Focal 
Point must talk with the community leader(s) to inform them about the purpose of 
community entomology surveillance and obtain consent for sampling in the community. 

After consenting (usually done orally), community leaders will alert the rest of the 
community to ensure residents are aware that their house may be selected for this 
activity. District Malaria Focal Points should allow a day for this communication to be 

done. 

The community leaders will also assist in selecting the community mosquito collector to 

support this initiative. 

District Malaria Focal Points are responsible for: 

• Selecting the houses to be used for mosquito collection. 

• Obtaining consent from the head of the household to collect mosquitoes in 
the home. 

• Using a GPS unit or software on a smartphone to capture the GPS 
coordinator for each house. 

• Marking the door frame or door of the house with the house number using 
paint or a marker pen. 

• Creating a master of all the houses in the community to be used for the 
sampling activity with their GPS coordinates and house numbers. 

• Communicating this information to the Community Mosquito Collector. 

 

Generally, each Community Mosquito Collector will collect mosquitoes from: 

• Three houses a night 

• 10-20 nights per month (depending on location) 

• Therefore, collection will be done in 30-60 houses in the community every 
month 
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SESSION 20: IDENTIFYING ANOPHELES 

MOSQUITOES TO SPECIES LEVEL & 

SESSION 22: PRACTICAL 

Notes: 
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SESSION 22 & SESSION 24: 

RESISTANCE MONITORING, 

PRACTICAL, AND WHO BIOASSAY 

RESULTS 

HOW MOSQUITO DEVELOPS RESISTANCE TO INSECTICIDES  

• Insecticide resistance is a reduction in the ability of an insecticide product to kill 
mosquitoes. 

• Primary resistance mechanisms are metabolic resistance, target-site resistance, 
and behavioral resistance. 

• Metabolic resistance arises because of changes in a mosquito’s enzyme systems 
that result in a more rapid detoxification of the insecticide than normal. The 
detoxification prevents the insecticide from reaching the intended site of action 
within the mosquito. 

• Target-site resistance occurs when the protein receptor that the insecticide is 
designed to attack is altered by a mutation. When this happens, the insecticide 
can no longer bind to the intended target site of the receptor; thus, the insect is 
either unaffected or is less affected by the insecticide. 

• Behavioral resistance occurs when mosquitoes start avoiding a certain location 
where they been previously. For example, an insecticide that causes irritability 
and increased activity can cause other mosquitoes to leave a sprayed surface 
proportion of insects acquiring a lethal dose. 

• You know when a mosquito population is becoming resistant when a product – or 
class or products – no longer works, or only partially works.  

• Entomologists need to test adult mosquitos to get baseline data before a vector 
control program is implemented, detect resistance at the earliest stage possible, 

and monitor the mosquito population throughout the vector control program.  

Notes: 
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INSECTICIDE SUSCEPTIBILITY TEST SOP 

Hazard 

• Handling of insecticide treated materials may cause irritation or side effects. 

 

Risks 

• Risk control – The technician handling the insecticide treated papers should 
wear gloves and a lab coat at all times and may need to wear nose mask.  

• Insecticide Impregnated papers disposal:  Insecticide impregnated papers 
should be properly disposed of using incinerators used for disposing 

insecticide contaminated materials after indoor residual spraying or hospital 
incinerators in non-IRS countries.   

 

Testing materials  

WHO test kit (quantities stated to conduct one set of WHO tube tests for one 
insecticide): 

• 12 plastic tubes (4 x red dot to use for exposure tubes; 2 x yellow dot for 
control tubes; 6 x green dot for holding tubes) 

• 6 slide units 

• 6 pieces of clean paper (12 x 15 cm) to line holding tubes 

• 12 spring wire clips (8 silver rings to hold six green dot holding tubes and two 
control tubes; 4 copper clips to hold exposure tubes) 

• Two glass aspirators 

• Insecticide impregnated paper (1x, 5x and 10x) 

• Synergist impregnated paper (for synergist assay only) 

• Roll of tape 

• Data reporting sheets 

• Permanent markers 

• Pens 

• Timer 

• Data recording sheets  

• 120-150 non-blood fed female mosquitoes 2-5-day old (laboratory reared of 

wild strains) 

• Negative control papers (oil treated papers)  

• Cotton 
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• 10% glucose 

• Thermo-hygrometer 

• Wooden box with holes or cold chain box  

• Towels  

• Mosquito cages 

• Clean mosquito nets 

• Paper cups  

• Untreated netting to cover the cups 

 

Testing conditions 

• Temperature is 25 ± 2°C  

• Relative Humidity is 80 ± 10% 

 

Procedures 

WHO SUSCEPTIBILITY TESTS 

4.6. All aspirators and plastic cylinders must be soaked in liquid soap solution the day 
before testing. All items must be thoroughly rinsed with water (running water ideally) to 
remove any soap solution (which is toxic to mosquitoes) and dry on tissue. Clean all 

work surfaces with ethanol diluted at 70% before testing.  

 

4.7. Results must be recorded on the “WHO Tube Susceptibility Test Record Form”. Fill 
the data record form by indicating the species tested, the insecticide tested and all other 

details needed. 

 

4.8. Insert vertically six sheets of clean white paper rolled into a cylinder shape into 6 
green dot holding tube and fasten into position with a steel spring wire clip. 

 

4.9. Attached the holding tubes to the control side of the plastic slide. 

 

4.10. Aspirate a total of 150 female mosquitoes into the six holding tubes (25 female 

mosquitoes per tube) through the filling hole in the slide and close firmly the slide unit. 
Four tubes will serve for the insecticide impregnated papers and 2 tubes for the 
controls. 
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4.11. If there aren’t enough mosquitoes available to do all replicates on the same day, 
the replicates can be conducted over several days until the total of 100 is reached and 
use a control tube at any time. 

 

4.12. Use masking tape to code and mark each tube with the insecticide and dose being 
tested. 

 

4.13. Set the holding tubes in an upright position and leave the mosquitoes to acclimate 
for 60 mins. After 60 mins remove any damaged or knocked-down mosquitoes. 

 

4.14. Insert one oil-treated paper (the control) into each of two yellow-dotted tubes, 

ensuring that the label of the paper is visible on the outside of the tube. The paper is 
fastened with a silver (steel) ring and the tube closed with a screw cap. 

 

4.15. Four exposure tubes with red dots are prepared in much the same way as the 

yellow-dotted tubes. Each of the four red-dotted exposure tubes is lined with a sheet of 
insecticide-impregnated paper such that print label is visible on the outside. Each paper 
is then fastened into its position against the wall with a copper spring-wire clip and the 
tube is closed with a screw cap. 

 

4.16. Attach the empty exposure tubes to the vacant position on the slides, open the 
slides and blow all the mosquitoes gently into the exposure tubes and oil impregnated 
tubes. Close the slide unit and detach the holding tubes. 

 

4.17. Set the exposure tubes in an upward position with the mesh screen facing 
upwards for 1 hour (60 minutes). 

 

4.18. Cover the mesh with a sheet of paper during the exposure time if there is bright 
light shining into the tube. 

 

4.19. After 55 minutes exposure time, re-attach the holding tubes back to the vacant 

position of the slides.  

 

4.20. At the end of the 1-hour exposure, the timer will ring.  

 

4.21. Turn over the tube to move the mosquitoes knocked down from the slide to 
prevent crushing them. 
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4.22. Push the slide and turn over again the tube. 

 

4.23. Carefully transfer back the mosquitoes to the holding tubes by blowing gently and 

detach the exposure tubes from the slide units.  

 

FIGURE 1. STEPS TO PERFORM THE WHO SUSCEPTIBILITY TEST. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.24. Count and record the number of knocked-down mosquitoes (not able to stand 
and/or rest as normal, cannot fly in a coordinated manner, or takes off briefly but falls 
down immediately) for each tube at 60 minutes after the end of the exposure time.  

 

4.25. Wearing new gloves, place a pad of cotton wool soaked in 10% sugar water on 
the mesh screen end of the holding tubes and maintain for 24 hours in a shady 
sheltered place; record temperature and humidity during this period. 

 

4.26. Remove the impregnated papers from the tubes, mark the number of times they 
have being used with a pencil and put back in the box and in the fridge at 4°C. 

 

4.27. Read the mortality the following day/days (for specific insecticides). 

 

4.28. Separate dead and live mosquitoes and store in clearly labeled Eppendorf tubes 
for further molecular testing. 
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5. Data Analysis 

5.1 Knockdown rate and mortality if mortality of control is < 20% 

 

KD60 (%) =  
Total number of knocked down mosquitoes 

Total number  of mosquitoes tested
 ×  100 

 

Observed mortality  24hrs  (%) =  
Total number of dead mosquitoes  

Total number of mosquitoes  tested
 ×  100 

 

If control knockdown/mortality is >20% discard (and repeat experiment as required) and 

if >5% but <20% correct using Abbott’s formula. Control mortalities of <5% require no 
correction. 

Abbott’s formula: 

Corrected mortality =
(% observed mortality − % control mortality)

(100 − % control mortality)
 × 100 

 

 

6. Data Interpretation 

1.1. Interpret the observed mortality results according to the WHO guidance: 

98-100% mortality = susceptibility 

90-<98% mortality = possible resistance (further investigations needed) 

<90% mortality = confirmed resistance 

 

INTENSITY ASSAY 

Intensity assays are conducted as described above but with 1×, 5x and 10x insecticide 
impregnated papers; when mortality is less than 90% with assays at 1x concentration. 

 

6.1. Intensity bioassays are conducting using the same methodology as described in 
steps 4.6 to 4.25. 

 

Intensity Assay Data Interpretation 

• Mortality (corrected, if necessary) of 98–100% at the 5× concentration (but 
<90% mortality at 1×) indicates low resistance intensity and it is not 
necessary to assay at the 10× concentration. 
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• Mortality (corrected, if necessary) of <98% at the 5× concentration, but >98% 
at the 10× concentration indicates moderate resistance intensity.  

• Mortality (corrected, if necessary) of <98% at the 10× concentration indicates 
a high resistance intensity. 

 

 

SYNERGIST ASSAY 

7.1. Follow the steps outlined in Figure 2.  

 

7.2. To conduct a synergist assay, prepare four additional exposure tubes lined with 

synergist treated papers.  

 

7.3. Testing with synergist assays should be conducted alongside susceptibility testing 
with the corresponding insecticide, e.g., WHO susceptibility test with permethrin and 

PBO + permethrin. 

 

7.4. Follow steps 4.6 to 4.11. The mosquitoes are then blown into cylinders containing 
PBO filter papers and exposed to the synergist for 1 hour. 

 

7.5. After the 1-hour pre-exposure to the synergist, the mosquitoes are transferred to 
tubes lined with the corresponding insecticide-impregnated paper. After pre-exposure to 
PBO remove any dead or moribund mosquitoes. 

 

7.6. After the 1-hour exposure to the insecticide-impregnated paper continue with steps 
5.17 onwards to report knockdown and mortality of the mosquito pre-exposed to 
synergist-impregnated papers. 

 

7.7. For synergist tests there must be two controls tests, 1 with exposure to PBO 
synergist and a second exposed only to a solvent paper.  

 

7.8. The PBO control tube should be treated as the PBO + insecticide by returning the 
mosquitoes twice in the holding tube 

 

7.9. Results must be recorded on the “WHO Tube Synergist Assay Record Form.”  
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FIGURE 2. STEPS TO PERFORM THE WHO SYNERGIST TEST.  
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Synergist Assay Data Interpretation 

 

8.1. If mosquitoes are fully susceptible to the insecticide in the WHO tube test following 

pre-exposure to the synergist compared to the WHO tube test with the insecticide-
impregnated paper alone, the metabolic resistance mechanism (enzyme class) related 
to the synergist likely plays a role in the insecticide resistance observed. 

 

8.2. If resistance to the insecticide is only partially abolished, the metabolic mechanisms 
related to the synergist is only partially conferring the resistance and other mechanisms 
may also play a role. 

 

8.3. If the resistance to the insecticide does not change with pre-exposure to the 
synergist (i.e., an increase in mortality is not observed), the metabolic mechanisms 
related to the synergist are likely not involved in the resistance observed. 

 

 

 

Data Interpretation 

Interpret the observed mortality results according to the WHO guidance: 

• 98-100% mortality = susceptibility 

• 90-<98% mortality = possible resistance (further investigations needed) 

• <90% mortality = confirmed resistance 

 

NOTES: 
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SESSION 25: SUPERVISING 

COMMUNITY MOSQUITO COLLECTORS 

YOUR ROLE AS A SUPERVISOR 

NOTES: 

 

 

 

 

 

Your expectations of the people you supervise: 
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HARASSMENT 

• Harassment can be verbal or physical. It could be sexual in nature, or focus 
on race, religion, origin, or other differences. 

• Harassment is unwelcome and could involve sexual jokes, touching, threats 
to employment, or bribery. 

• Everyone has the right to be respected at work. 

 

 

As a supervisor: 

• Let your team know you will not tolerate harassment of any kind. 

• Encourage everyone to report harassment they see or experience. They can 

report it to you, the gender focal person, or anyone else in a leadership role.  

• When harassment is ignored, it damages everyone’s productivity 

 

 

If you are in a leadership position and someone reports harassment, you must act.  

• Doing nothing legitimizes the harassment and allows it to continue. 

• First, ask the person reporting harassment for details: What behavior did they 
actually observe? How often has it happened? Who else might have 
witnessed it? Has anyone asked the harasser to stop? 

• Capture the details in writing, so you have them for reference later. 

• If the Community Mosquito Collector is a community member, which is likely, 
alert the village elder. The District Malaria Focal Point should also inform a 
VectorLink colleague so that the program is aware of the situation.  

 


