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This journey into the publicly proclaimed province of “well-intentioned” people begins with a 
single puff piece paragraph regarding an unintended consequence associated with mosquito nets.

Bill and Melinda Gates Foundation's well-intentioned attempt to save lives by providing 
insecticidal mosquito nets caused environmental and human destruction, as many of the 
villagers provided with these mosquito nets decided they were better used as fishing nets, 
leading to overfishing and similar noxious unintended consequences. [79]
…
79. "Mosquito nets: Are they catching more fishes than insects?".
https://www.sciencedaily.com/releases/2019/11/191111100910.htm
ScienceDaily. Retrieved 2020-04-05.

Wikipedia - Unintended Consequences
https://en.wikipedia.org/wiki/Unintended_consequences

puff piece ...
an article or story of exaggerating praise that often ignores or downplays opposing 
viewpoints or evidence to the contrary.

Wiktionary - Puff Piece
https://en.wiktionary.org/wiki/puff_piece

The unintended consequence is the use of [mosquito] “bed nets” for fishing.

Malaria is a serious global health issue, with around 200 million cases per year. 

As such, great effort has been put into the mass distribution of bed nets as a means of 
prophylaxis within Africa. 

Distributed mosquito nets are intended to be used for malaria protection, yet increasing 
evidence suggests that fishing is a primary use for these nets, providing fresh concerns for
already stressed coastal ecosystems. 

While research documents the scale of mosquito net fisheries globally, no quantitative 
analysis of their landings exists. 

The effects of these fisheries on the wider ecosystem assemblages have not previously been 
examined. In this study, we present the first detailed analysis of the sustainability of these 
fisheries by examining the diversity, age class, trophic structure and magnitude of biomass 
removal. 

Dragnet landings, one of two gear types in which mosquito nets can be utilised, were 
recorded across ten sites in northern Mozambique where the use of Mosquito nets for fishing
is common. 

Our results indicate a substantial removal of juveniles from coastal seagrass meadows, many
of which are commercially important in the region or play important ecological roles. 

We conclude that the use of mosquito nets for fishing may contribute to food insecurity,
greater poverty and the loss of ecosystem functioning.

The perverse fisheries consequences of mosquito net malaria prophylaxis in East Africa
Benjamin L Jones, Richard K F Unsworth - Ambio 2019
https://link.springer.com/article/10.1007/s13280-019-01280-0

However, when you're distributing hundreds of millions of mosquito “bed nets” that aren't readily 
biodegradable then it's very difficult to argue adverse ecological impacts are unexpected.

President’s Malaria Initiative by the Numbers - April 2018
https://reliefweb.int/report/world/president-s-malaria-initiative-12th-annual-report-congress-
april-2018

Mosquito netting can be made from cotton, polyethylene, polyester, polypropylene, or 
nylon. A mesh size of 1.2 millimetres (0.047 in) stops mosquitoes, and smaller, such as 0.6 
millimetres (0.024 in), stops other biting insects such as biting midges/no-see-ums.

Wikipedia - Mosquito Net
https://en.wikipedia.org/wiki/Mosquito_net

Mosquito “bed nets” are a very effective “barrier” against insect bites and the associated diseases.

A mosquito net is a type of meshed curtain that is circumferentially draped over a bed or a 
sleeping area, to offer the sleeper barrier protection against bites and stings from 
mosquitos, flies, and other pest insects, and thus against the diseases they may carry. 

Examples of such preventable insect-borne diseases include malaria, dengue fever, yellow 
fever, zika virus and various forms of encephalitis, including the West Nile virus.

To be effective the mesh of a mosquito net must be fine enough to exclude such insects 
without obscuring visibility or ventilation to unacceptable levels.

Wikipedia - Mosquito Net
https://en.wikipedia.org/wiki/Mosquito_net

Malaria is a mosquito-borne infectious disease that affects humans and other animals. 
Malaria causes symptoms that typically include fever, tiredness, vomiting, and headaches.
In severe cases, it can cause yellow skin, seizures, coma, or death.
Symptoms usually begin ten to fifteen days after being bitten by an infected mosquito.
If not properly treated, people may have recurrences of the disease months later.

Wikipedia - Malaria
https://en.wikipedia.org/wiki/Malaria

Leishmaniasis is a wide array of clinical manifestations caused by parasites of the 
trypanosome genus Leishmania. It is generally spread through the bite of phlebotomine 
sandflies, Phlebotomus and Lutzomyia, and occurs most frequently in the tropics and sub-
tropics of Africa, Asia, the Americas, and southern Europe.

The disease can present in three main ways: cutaneous, mucocutaneous, or visceral.
The cutaneous form presents with skin ulcers, while the mucocutaneous form presents with 
ulcers of the skin, mouth, and nose. The visceral form starts with skin ulcers and later 
presents with fever, low count of red blood cells, and enlarged spleen and liver.

Wikipedia - Leishmaniasis
https://en.wikipedia.org/wiki/Leishmaniasis

But mosquito “bed nets” are far less effective in situations where dedicated bedrooms and/or stand-
alone beds and/or net frames and/or mattresses are unavailable or unaffordable luxuries.

The President’s Malaria Initiative - 14th Annual Report to Congress - April 2020
https://reliefweb.int/report/world/president-s-malaria-initiative-14th-annual-report-congress-
april-2020

This is especially true when the inevitable wear and tear caused by the nightly set-up [and daily 
stowage] of mosquito “bed nets” inevitably reduces their effective lifetime.

The President’s Malaria Initiative - 14th Annual Report to Congress - April 2020
https://reliefweb.int/report/world/president-s-malaria-initiative-14th-annual-report-congress-
april-2020

Furthermore, mosquito “bed nets” are a hard sell when beds beget bed bugs.

Bed bugs are insects from the genus Cimex that feed on human blood, usually at night.
Their bites can result in a number of health impacts including skin rashes, psychological 
effects, and allergic symptoms. …  Their bites are not known to transmit any infectious 
disease. … Bed bugs spend much of their time in dark, hidden locations like mattress 
seams, or cracks in a wall. … Eliminating bed bugs from the home is often difficult, partly 
because bed bugs can survive up to 70 days without feeding. … Bed bugs occur in all 
regions of the globe. Infestations are relatively common, following an increase since the 
1990s. The exact causes of this increase are unclear; theories including increased human 
travel, more frequent exchange of second-hand furnishings, a greater focus on control of 
other pests, and increasing resistance to pesticides.

Wikipedia - Bed Bug
https://en.wikipedia.org/wiki/Bed_bug

Note:
There are workarounds for the beds beget bed bugs problem.

Ciudad Perdida is the archaeological site of an ancient city in Colombia's Sierra Nevada 
de Santa Marta. It is believed to have been founded about 800 CE, some 650 years earlier 
than Machu Picchu. … Ciudad Perdida was discovered in 1972 … 

Wikipedia - Ciudad Perdida
https://en.wikipedia.org/wiki/Ciudad_Perdida
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This journey into the publicly proclaimed province of “well-intentioned” people takes a further 
strange turn when it's realised the mass meted out mosquito nets are “insecticide-treated”.
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https://reliefweb.int/report/world/president-s-malaria-initiative-14th-annual-report-congress-
april-2020

The strangeness is underlined by the claim that it's possible to greatly “increase the effectiveness” 
of the “barrier protection” offered by mosquito nets by treating them with an “insecticide”.

A mosquito net is a type of meshed curtain that is circumferentially draped over a bed or a 
sleeping area, to offer the sleeper barrier protection against bites and stings from 
mosquitos, flies, and other pest insects, and thus against the diseases they may carry. 

It is possible to increase the effectiveness of a mosquito net greatly by pretreating it with
an appropriate insecticide or insect repellent.

Wikipedia - Mosquito Net
https://en.wikipedia.org/wiki/Mosquito_net

The downside of new insecticide treated mosquito nets is that the individuals benefiting from their 
“barrier protection” will be unnecessarily exposed to pyrethroid insecticides that are [amongst other
things] associated with “poorer early social-emotional and language development”.

What Are PBO Nets?
A new type of net that is more effective against insecticide-resistant mosquitoes because it 
combines standard pyrethroids with piperonyl butoxide (PBO). 
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A pyrethroid is an organic compound similar to the natural pyrethrins, which are produced 
by the flowers of pyrethrums (Chrysanthemum cinerariaefolium and C. coccineum). 
Pyrethroids are used as commercial and household insecticides.
...
Humans
Pyrethroid absorption can happen via skin, inhalation or ingestion.

Pyrethroids often do not bind efficiently to mammalian sodium channels.

They also absorb poorly via skin and human liver is often able to metabolize them relatively 
efficiently. Pyrethroids are thus much less toxic to humans than to insects.

It is not well established if chronic exposure to small amounts of pyrethroids is 
hazardous or not.

However, large doses can cause acute poisoning, which is rarely life threatening. Typical 
symptoms include facial paresthesia, itching, burning, dizziness, nausea, vomiting and more 
severe cases of muscle twitching.

Severe poisoning is often caused by ingestion of pyrethroids and can result in a variety of 
symptoms like seizures, coma, bleeding or pulmonary edema.

There is an association of pyrethroids with poorer early social-emotional and language 
development.

Wikipedia - Pyrethroid
https://en.wikipedia.org/wiki/Pyrethroid#Humans

Piperonyl butoxide (PBO) … enhances the potency of certain pesticides such as 
carbamates, pyrethrins, pyrethroids, and rotenone.

Wikipedia - Piperonyl Butoxide
https://en.wikipedia.org/wiki/Piperonyl_butoxide

The downside of old insecticide treated mosquito nets is that mosquitoes [and other insects] are 
provided with the perfect opportunity to develop their immunity as the insecticide slowly dissipates.

Mosquito nets treated with insecticides—known as insecticide-treated nets (ITNs) or 
bednets—were developed and tested in the 1980s for malaria prevention by Dr. P. Carnevale 
and his team in Bobo-Dioulasso, Burkina Faso. 

ITNs are estimated to be twice as effective as untreated nets, and offer greater than 
70% protection compared with no net.

These nets are dip-treated using a synthetic pyrethroid insecticide such as deltamethrin 
or permethrin which will double the protection over a non-treated net by killing and 
repelling mosquitoes. 

For maximum effectiveness, ITNs should be re-impregnated with insecticide every six 
months. This process poses a significant logistical problem in rural areas.

Newer, long-lasting insecticidal nets (LLINs) have now replaced ITNs in most countries.

Wikipedia - Mosquito Net
https://en.wikipedia.org/wiki/Mosquito_net

However, insecticide treated mosquito nets make perfect sense if the actual objective is to promote 
the development of insecticide resistant mosquitoes i.e. with less than 90% mortality.

Across PMI focus countries, approximately 230 sites measure insecticide resistance; the 
detection of resistance has prompted changes in the insecticides used for IRS, and all PMI-
funded IRS activities in FY 2017 used a long-lasting organophosphate insecticide.
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WHO has developed susceptibility bioassaytests (available in kit form for purchase from 
WHO) for mosquitoes, lice, bedbugs, reduviidbugs, cockroaches, blackflies, houseflies, 
ticks, and fleas.

Our laboratory found that time-mortality bioassays were more sensitive than dose-
mortality bioassays in detecting changes insusceptibility and had better correlation with 
microplate-based biochemical assays for resistance mechanisms.

Time-based bioassays have been further modified through the use of insecticide-coated 
glass bottles and solutions of standard-grade insecticides or synergists; this approach 
simplifies the bioassay process and increases the amount of information that can be obtained
from a limited pool of mosquitoes.

Insecticide Resistance and Vector Control
https://wwwnc.cdc.gov/eid/article/4/4/pdfs/98-0410.pdf

Genetics and intensive application of insecticides are responsible for the rapid 
development of resistance in many insects and mites. 

Selection by an insecticide allows some insects with resistance genes to survive and pass the
resistance trait on to their offspring.

The proportion of resistant insects in a population continues to increase as the susceptible 
insects are eliminated by the insecticide.

Eventually, resistant insects outnumber susceptible insects and the insecticide is no longer 
effective.

Insecticide Resistance: Causes and Action
https://nifa.usda.gov/sites/default/files/resources/Insecticide%20resistance.pdf

Insecticide resistant mosquitoes provide an opportunity to push vaccines.

A hope for future … is the development of an effective malaria vaccine. 

Antimalarial Medication
https://en.wikipedia.org/wiki/Antimalarial_medication

A malaria vaccine is a vaccine that is used to prevent malaria. 
The only approved vaccine as of 2021 is RTS,S, known by the brand name Mosquirix.
It requires four injections, and has a relatively low efficacy.

Due to this low efficacy, the World Health Organization (WHO) does not recommend the 
routine use of the RTS,S vaccine in babies between 6 and 12 weeks of age.

Research continues with other malaria vaccines.

The most effective malaria vaccine discovered so far is R21/Matrix-M, with 77% efficacy 
shown in initial trials, and significantly higher antibody levels than with the RTS,S vaccine.
It is the first vaccine that meets the World Health Organization's goal of a malaria vaccine 
with at least 75% efficacy.

Wikipedia - Malaria Vaccine
https://en.wikipedia.org/wiki/Malaria_vaccine

Ghana, Kenya and Malawi will pilot the world's first malaria vaccine from 2018, 
offering it for babies and children in high-risk areas as part of real-life trials, the World 
Health Organization said on Monday.

British drugmaker GlaxoSmithKline developed the injectable vaccine, called RTS,S or 
Mosquirix, to protect children from the most deadly form of malaria in Africa.

Ghana, Kenya and Malawi to pilot GSK malaria vaccine
TRT World - 24 Apr 2017 
https://www.trtworld.com/life/ghana-kenya-and-malawi-to-pilot-gsk-malaria-vaccine-from-
2018-342163

And malaria vaccines provide an opportunity to forget all about well established medicines.

Antimalarial medications or simply antimalarials are a type of antiparasitic chemical agent,
often naturally derived, that can be used to treat or to prevent malaria, in the latter case, 
most often aiming at two susceptible target groups, young children and pregnant women.[

Medications
1.1  Quinine and related agents
1.2  Chloroquine
1.3  Hydroxychloroquine
1.4  Amodiaquine
1.5  Pyrimethamine
1.6  Proguanil
1.7  Sulfonamides
1.8  Mefloquine
1.9   Atovaquone
1.10 Primaquine
1.11 Artemisinin and derivatives
1.12 Halofantrine
1.13 Lumefantrine
1.14 Doxycycline
1.15 Clindamycin

Antimalarial Medication
https://en.wikipedia.org/wiki/Antimalarial_medication

In the 1700s, Scottish doctor George Cleghorn studied how quinine, a traditional cure for 
malaria, could be used to prevent the disease. 

The quinine was drunk in tonic water but the bitter taste was unpleasant. British officers in 
India in the early 19th century took to adding a mixture of water, sugar, lime and gin to the 
quinine in order to make the drink more palatable, thus gin and tonic was born.

Soldiers in India were already given a gin ration, and the sweet concoction made sense. 

Since it is no longer used as an antimalarial, tonic water today contains much less quinine, is
usually sweetened, and is consequently much less bitter.

Wikipedia - Gin and Tonic
https://en.wikipedia.org/wiki/Gin_and_tonic

As always:

Review the evidence and draw your own conclusions.
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