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1. Introduction

Triatomine bugs transmit Chagas disease, Bolivia.
Source: WHO / Fernando G. Revilla
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Beginning with the emergence of human settlements 
15 000 years ago, vector-borne diseases have been 
a major contributor to global morbidity and mortality. 
In 2017, in recognition of the growing burden and 
threat of vector-borne diseases to individuals, 
families and societies, the World Health Organization 
(WHO) issued a  comprehensive Global Vector 
Control Response Strategy for 2017–2030 (1), which 
outlines plans to strengthen vector control worldwide 
through increased capacity, improved surveillance, 
better coordination, and integrated action across 
sectors and diseases. Shortly after this strategy 
was released, the World Health Assembly, in 2017, 
adopted resolution WHA70.16, which, among other 
things, called on the organization to provide guidance 
on the ethical issues associated with vector control 
implementation (2).

Recognizing the lack of previous attention to the 
ethical issues raised by the management of vector-
borne diseases, WHO organized a scoping meeting 
in Geneva on 23–24 February 2017 to identify the 
relevant ethical considerations and lay the groundwork 
for future guidance. The meeting brought together 
key stakeholders in vector control, maternal and child 
health, ecology and climate change, research and 
vaccine development, infectious disease ethics, and 
public health communication.

The scoping meeting identified several aspects of 
vector-borne diseases that raise significant ethical 
issues. First, many vector-borne diseases are 
neglected diseases, with a  disproportionate impact 
on the world’s poorest populations. This neglect 
manifests itself in insufficient resources devoted 
to surveillance and control measures, including 
inadequate support for research and development 
of drugs, vaccines, newer vector control approaches, 
and other potentially beneficial interventions. Vector-
borne diseases therefore implicate fundamental 
issues of global social justice.

Second, unlike other infectious diseases, vector-
borne diseases are transmitted between humans 
via other living beings  – the vectors. Because 
vaccines or drug treatments exist for only a  few 
of the pathogens transmitted by vectors, the 
primary method for controlling many vector-borne 
diseases is to control the vectors directly through 
population-level interventions. The success of these 

interventions depends on collective action by many or 
all community members, often without the possibility 
of individual consent. Although such actions are 
intended to benefit the entire community, this does 
not mean that all individuals within the community 
will benefit equally or be exposed to equivalent 
burdens or risks.

Finally, some vector control methods currently 
being researched involve the genetic modification of 
mosquitoes and other vectors. These interventions 
have the potential to produce significant public health 
benefits, but they may also involve risks or uncertain 
consequences for human health and the environment. 
Some genetic vector control interventions, especially 
gene drives, are likely to be associated with potentially 
irreversible changes to vector populations that may 
spread across national borders.

Following publication of a  report summarizing 
the discussions at the scoping meeting (3), WHO 
convened a larger expert advisory group to contribute 
to the development of this guidance. The group met 
in Vienna on 7–9 May 2018 to identify key issues 
for inclusion in the guidance, and a  subgroup met 
in Washington, DC, on 4–5 February 2019 to begin 
work on a  first draft. The full advisory group met 
again in Geneva on 23–25 July 2019 to review and 
refine a  working draft, which was then sent out to 
a diverse group of international technical experts for 
comment. This document reflects the input of all of 
these contributors.

The primary audience for this guidance is persons 
working directly in vector-borne disease prevention 
and control, including programme managers, 
researchers and field workers. A  brief technical 
background is provided for the benefit of persons 
without expertise in vector-borne diseases; readers 
working in the field may wish to skip the background 
section and begin with the discussion of ethical 
issues and values in Chapter 3. The guidance cannot 
offer universally applicable answers to the complex 
ethical issues raised, nor can it provide a checklist of 
issues that are necessarily relevant in all situations. 
Rather, its goal is to help readers recognize aspects 
of their work that raise significant ethical challenges 
and to respond to these challenges in accordance 
with internationally accepted values and norms.
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2. Background

Urbanization and health inequities. Washing and 
drying clothes next to a creek that is now an open 

sewer in Yaounde, Cameroon.
Source: WHO / Anna Kari
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2.1 Key facts about vector-borne diseases

Vector-borne diseases are human illnesses caused 
by parasites, viruses and bacteria that are transmitted 
by a  broad range of vectors, including mosquitoes, 
sandflies, triatomine bugs, blackflies, ticks, tsetse 
flies, mites and lice. Together, the major vector-borne 
diseases account for approximately 17% of the global 
infectious disease burden. More than 700 000 deaths 
per year are attributable to vector-borne diseases.

Malaria is responsible for the highest global disease 
burden of all vector-borne diseases, causing 
approximately 405 000 deaths in 2018, most of them 
children aged under 5 years. Other major vector-
borne diseases include Chagas disease, chikungunya, 
dengue, leishmaniasis, schistosomiasis, yellow fever 
and Zika virus disease. Recent major outbreaks 
of many of these diseases have led to substantial 

morbidity and mortality, in some cases overwhelming 
local health systems. Dengue is the fastest spreading 
vector-borne disease, with an over 15-fold increase 
since 2000, and it affects over 129 countries.

The pathogens that cause vector-borne diseases 
have complex life cycles involving humans, vectors 
and sometimes intermediate animal hosts. Blood-
feeding arthropods, especially mosquitoes, are 
the chief vectors involved, although some major 
vector-borne diseases, such as schistosomiasis, 
are transmitted by other types of vectors. The 
epidemiology of vector-borne diseases is influenced 
by whether transmission is primarily human to 
human (as is the case with malaria and dengue) or 
only animal to human (as with West Nile fever) (3).

2.2 Social determinants of vector-borne diseases

Some individuals and groups face heightened risks 
from vector-borne diseases due to the conditions in 
which they are born, grow, live, work and age, and thus 
in turn by the forces and systems that shape these 
conditions. These “social determinants of health” can 
affect the likelihood of being exposed to vector-borne 
diseases, of being infected following exposure, and 
of experiencing negative outcomes once infected 
(4). An effective global response to vector-borne 
diseases requires careful attention to these social 
conditions (1).

Examples of social factors that affect susceptibility 
and vulnerability to vector-borne diseases are gender, 
age, socioeconomic status, migration status and 
membership of an indigenous population. Biological 
and sociocultural factors interact in different ways 
across time and location to shape context-specific 
inequalities that affect health and well-being (5,  6). 
The intersection of these factors shapes individuals’ 
vulnerabilities and experience of particular disease 
conditions, as well as their ability to access health 
care and treatment (7).

Gender

Gender norms, roles and relations intersect with 
other axes of inequality, such as age, socioeconomic 
status, (dis)ability or geographical location, in 
influencing the risks of vector-borne diseases and 
individual disease experience. For example, gender-
based occupational roles can affect the likelihood 
that an individual will be exposed to a  vector. In 
certain fishing and farming communities, men often 
report higher rates of schistosomiasis than women, 
whereas in communities where women wash 
utensils and clothes in snail-infected waters they may 
experience higher infection rates of schistosomiasis 
than men (8, 9). Similarly, in many malaria-endemic 
areas, certain activities traditionally assigned to 
men may increase exposure to malaria vectors, 
particularly for those working in rural areas or working 
at night (10). Unequal gender power relations can also 
influence the use of disease control strategies, for 
example when household-level decisions about how 
to allocate a limited supply of bednets are influenced 
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by gender roles, norms and relationships (10). 
Furthermore, gender-based factors can affect the 
outcome of becoming infected, whether because of 
differential access to medical treatment or because 
of sociocultural practices associated with household 
work patterns, which may increase women’s 
likelihood of suffering from malnutrition (11).

Age

Children and elderly people both experience 
disproportionate burdens from many vector-borne 
diseases. For example, most malaria mortality occurs 
in children aged under 5 years (12). While some age-
related differences are attributable to biological 
factors, social factors also play an important role. 
For example, social norms related to bedtimes may 
heighten children’s risk of exposure to vectors whose 
peak biting time is in the early evening (3). Similarly, 
social practices surrounding water storage and waste 
management may result in increased exposure to 
mosquitoes in areas where children are likely to play 
(3). Children, as well as some elderly persons and 
persons with diminished mental capacity, also face 
inherent risks due to their dependence on others. In 
most cases, they will have no access to prevention 
measures or treatment for vector-borne diseases 
unless their caretakers provide it.

Socioeconomic status

Socioeconomic status, including educational 
level, occupation and income, can influence health 
outcomes in ways that tend to disadvantage or 
privilege particular segments of the population (13). 
Work is a  major risk factor for exposure to vector-
borne diseases; for example, nomadic herders in the 
African Rift Valley are especially prone to tick-borne 
diseases such as spotted fever (14). Poverty is also 
a leading risk factor. One reason is that persons living 
in poverty are less likely to have access to clean water 
and sanitation. As a  result, households may store 
water at home in containers, which can become 
breeding grounds for vectors (particularly Aedes 
mosquitoes). Addressing this problem requires 
efforts to promote safer methods for collecting and 
storing water, as well as long-term infrastructure 
developments that would eliminate the need for 
families to store water at home.

In addition, persons living in poverty are less likely 
to have access to preventive measures (such as 
insecticide-treated nets or indoor residual spraying 
of insecticides) or treatment for infection, as they 
depend mostly on publicly provided services. They are 
also more likely to suffer from other co-morbidities 
(including malnutrition) that make the consequences 
of infection more severe.

Box 1 presents a case study of the link between social 
determinants of health and vector-borne disease.

Box 1. A tale of two cities: social determinants and vector-borne disease in Brownsville, Texas, 
United States of America, and Matamoros, Tamaulipas, Mexico

Brownsville and Matamoros are sister cities politically separated by the Rio Grande River, which is the international 
border between the United States and Mexico. In climate and in many commercial and cultural ways the cities are not 
separate. The population of Brownsville is largely Hispanic, and many families have members living on both sides of 
the	border.	About	15 000	people	cross	the	three	international	bridges	linking	the	two	cities	every	day	to	work,	shop	
and visit relatives. But the cities differ in their susceptibility to dengue despite the presence of the vector mosquito, 
Aedes aegypti, in both. Matamoros periodically suffers epidemics, while few locally acquired cases are recorded in 
Brownsville.

A	variety	of	factors	increase	the	risk	of	dengue	infection	in	Matamoros.	While	water	and	sewage	facilities	are	
similar	in	each	city,	street	drainage	is	worse	in	Matamoros,	sometimes	making	roads	inaccessible	and	preventing	
regular	garbage	collection.	Per	capita	income	in	Matamoros	is	substantially	lower.	Significantly	fewer	houses	are	air	
conditioned	or	have	intact	window	screens,	making	them	more	open	to	mosquito	invasion.	Housing	and	population	are	
denser,	increasing	the	probability	of	infective	mosquitoes	finding	human	hosts.	And	a higher	birth	rate	in	Matamoros	
more rapidly adds immunologically naïve hosts to the pool of susceptible persons (15–17).
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Migration status

In some cases, migration can contribute to the 
introduction or reintroduction of vector-borne 
diseases. For example, a  recent resurgence of 
malaria in Greece was associated with increased 
immigration (18), and outbreaks of leishmaniasis have 
been linked to migration associated with the Syrian 
war (19). However, no systematic association has 
been found between migration and the transmission 
of vector-borne diseases. Diseases are more likely 
to enter a  country via regular travellers, tourists or 
health care workers than via migrants or refugees 
(20). (For further discussion, see the section on travel 
screening in Chapter 8.)

Nonetheless, even if migration itself does not 
necessarily contribute to vector-borne disease 
outbreaks, migrants may have a  higher probability 
of infection or suffering negative outcomes in an 
area where vector-borne diseases are present. 
Many of these risks stem from the same factors 
affecting other disadvantaged communities, such 
as lack of access to safe or stable housing, clean 
water, or nutrition and health care. In many cities, 
migrants form a  large proportion of the urban poor, 
who suffer from a  broad range of financial and 
other disadvantages, including difficulties in finding 
adequate housing and in accessing social services. 
In some cases, these risks are exacerbated by legal 

restrictions placed on migrants, such as laws in 
some countries that restrict access to health care for 
undocumented immigrants (21).

Indigenous peoples 
and communities

Many vector-borne diseases disproportionately affect 
indigenous populations. Indigenous communities 
live mostly in remote rural areas, which typically have 
high levels of poverty and limited access to medical 
services. These areas often harbour vectors that do 
not exist in urban settings, and individuals are more 
easily exposed to these vectors through activities 
such as agriculture, fishing and hunting, or by sharing 
living spaces with animals.

However, the high rate of vector-borne diseases 
in indigenous communities cannot be explained 
solely by poverty and its consequences. Language 
and cultural differences can exacerbate barriers to 
access to prevention and treatment, as can factors 
such as physical remoteness to health care facilities 
and discrimination by members of the majority 
group. In addition, within indigenous communities, 
different subgroups may experience differing levels 
of risk exposure.

2.3  Environmental determinants 
of vector-borne diseases

The epidemiology of vector-borne diseases is heavily 
influenced by the environment. In addition to the 
environment’s impact on vectors themselves, human 
interaction with or within natural environments and 
ecosystems influences exposure to vectors (22). 
For example, industrial activities that contribute to 
pollution, carbon emissions and land degradation, as 
well as human encroachment on wilderness areas, 
can increase human exposure to vectors. Similarly, 
haphazard urbanization can result in dense human 

populations without adequate sanitation or access 
to clean water, conditions that are conducive to 
the growth of vector populations and increased 
disease transmission. Other causal factors related 
to human activities include urban heat islands (built-
up areas that are hotter than nearby rural areas) 
and construction in coastal zones or other fragile 
ecosystems (23, 24).
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Climate change has been associated with adverse 
health outcomes and is thought to influence the 
patterns of transmission of vector-borne diseases 
(25, 26). Changes in temperature, precipitation 
and humidity can influence the biting, survival 
and reproductive rates of vectors, as well as their 
distribution. Higher ambient temperature will often 
increase the rate of pathogen or vector reproduction. 
Other effects of climate and weather conditions 
include the impact of droughts on water storage 
systems, irrigation practices and land use, while 
climate-driven population movements may affect 

vector ecology and human exposure to infection 
(27). However, the interactions of climatic and non-
climatic factors are complex and poorly understood. 
More research on the relationship between particular 
manifestations of climate change and vector-borne 
diseases is urgently needed, as well as greater 
attention to the impact of climate-related risks on 
specific disease control measures.

Box 2 presents an example of the environmental risk 
factors that may be associated with vector-borne 
diseases, including deforestation and urbanization.

Box 2. Deforestation and urbanization in Guangdong province, China

In	2014,	Guangdong	province	experienced	its	worst	outbreak	of	dengue	fever	since	the	re-emergence	of	the	disease	in	
China	in	the	late	1970s.	There	were	over	45 000	cases	and	six	deaths	reported,	with	incidence	highest	in	the	provincial	
capital,	Guangzhou.	The	Guangdong	outbreak	is	an	example	of	the	role	of	urbanization,	deforestation	and	population	
movement	in	the	spread	of	dengue	and	the	influence	of	socioeconomic	change	on	outbreaks.	The	following	risk	
factors	contributed	to	the	outbreak.

• The	Pearl	River	delta	in	Guangdong,	where	the	outbreak	was	centred,	has	a hot	and	humid	subtropical	climate
conducive to Aedes albopictus breeding. Average temperatures and rainfall were higher in 2014 than in previous
years, which probably contributed to vector survival in the area.

• Guangdong province has experienced rapid urbanization, particularly in the areas where dengue was most
prevalent, such as the densely populated cities of Guangzhou and Foshan and nearby cities that experienced
clusters, including Zhongshan and Zhuhai.

• Urbanization and economic development entailed land use change and deforestation. Rainwater that was
previously absorbed and stored by forests became run-off that collected in stagnant pools, which provided
favourable conditions for mosquito breeding.

• Urban	villages	on	the	outskirts	of	cities	in	the	Pearl	River	delta	increased,	and	urbanization	occurred	quickly	with
little planning and sometimes without authorization; limitations in the consequent infrastructure and sanitation
create	a hospitable	environment	for	mosquitoes.

• Urbanization	is	compounded	by	an	influx	of	migrant	workers	from	rural	areas	to	urban	centres.	This	trend	has	led	to
migrants	living	in	crowded	conditions	in	Guangdong,	resulting	in	a large	and	mobile	population,	some	of	whom	may
be	particularly	susceptible	to	dengue	due	to	lack	of	previous	exposure.

• The	Pearl	River	delta	is	a major	transport	hub,	and	its	well-connected	urban	centres	facilitate	the	spread	of	dengue
during epidemics.

These	dengue	risk	factors	also	exist	in	other	countries	and	regions	experiencing	rapid	development.	Deforestation,	
urbanization and migration present challenges to governments in controlling vector-borne diseases (28–32).
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3.  Relevant ethical 
issues and values

Urbanization and global health inequities. A man 
carries water in Jakarta, Indonesia.

Source: WHO / Anna Kari
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Ethics is concerned with identifying appropriate action 
or policy  – that is, action or policy that is consistent 
with legitimate values (33). In order to engage in ethical 
analyses, therefore, it is first necessary to identify the 
values at stake in the context under consideration. 
While there is no universally agreed-upon list of ethical 
values that are relevant in all situations, certain values 
are frequently invoked as particularly important in 
the context of public health. These values should be 
understood in light of the overall mission of public 
health, which is to protect and improve the overall health 
of people and their communities (34). This focus on the 
impact of actions and policies on the overall population 
is the defining characteristic of the discipline that has 
come to be known as “public health ethics” (35).

First and foremost, public health ethics is concerned 
with promoting the well-being of individuals and 
communities. Maximizing well-being requires 
consideration of the likelihood that a policy will achieve 
its desired objectives in terms of public health benefits 
(“effectiveness”) and the costs associated with bringing 
about a  certain amount of benefit (“efficiency”) as 
compared with the benefits and costs of alternative 
policy options.

An ethical assessment of public health activities must 
also be concerned with an action’s potential impact 
on social justice. Social justice refers to fairness in the 
distribution of resources, opportunities and outcomes, 
whether at a  broad societal level or within individual 
units such as households. Public health activities can 
either promote or hinder social justice. For example, 
efforts to improve a city’s water and sanitation systems 
can contribute to social justice by reducing a significant 
cause of poor health among residents living in poverty. 
Alternatively, a  public information campaign that is 
not translated into a  country’s minority language 
could exacerbate injustice by leaving members of the 
minority group uninformed about important health 
information, such as measures they could take to avoid 
exposure to disease.

Another key value relevant to an assessment of 
public health activities is that of respect for persons. 
Respect for persons requires treating individuals as 
autonomous, self-governing agents, and avoiding 
the imposition of undue external constraints. Public 
health activities can promote respect for persons by 
removing barriers to individuals’ ability to live healthy, 

productive lives. They can also undermine respect for 
persons, for example when efforts to control disease 
lead to unjustified restrictions on individuals’ freedom 
of movement or assembly.

Many other values are frequently invoked in discussions 
of public health ethics. These include solidarity 
(acting together for the mutual benefit of a  common 
group), reciprocity (providing something in return for 
contributions that people have made), accountability 
(allocating and enforcing responsibility for decisions), 
and due process (providing notice and an opportunity 
to be heard to persons who will be affected by 
a decision). Individual countries, religious groups and 
other communities may draw on additional values as 
well.

Most of the issues discussed in this guidance concern 
situations in which multiple ethical values are relevant. 
Often, these values point in different directions, giving 
rise to ethical conflicts or dilemmas. For example, 
consider a  public health agency that is deciding 
whether to require households to eliminate sources 
of stagnant water as a  means of controlling vectors. 
A preliminary assessment of the activity suggests that 
the intervention is likely to be effective and efficient; 
thus, viewed solely from the perspective of promoting 
well-being, it would appear that the activity raises 
no significant ethical concerns. At the same time, 
requiring households to modify their private living 
environments, and possibly enforcing that requirement 
through intrusive government inspections, implicates 
the ethical value of respect for persons. In addition, 
when viewed through the lens of social justice, it is 
relevant that the burdens of the intervention are likely 
to fall disproportionately on vulnerable members 
of the community, as poor households are more 
likely to be dependent on manually collected water 
supplies that are stored in stagnant water sources. The 
appropriateness of proceeding with the intervention in 
these circumstances depends on whether the potential 
gains in well-being are sufficiently great to outweigh 
the ethical burdens involved.

Finally, good ethical decision-making requires a careful, 
inclusive and transparent deliberative process. The 
importance of inclusive decision-making is one reason 
that community engagement is emphasized so heavily 
in this document.
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4.  Addressing social 
and environmental 
determinants

Woman working in a rice field near Luang Namtha, 
Laos. Climate change affects the geographic range 

and seasonality of certain infectious diseases.
Source: WHO / Diego Rodriguez
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The implications of water supply, sanitation and hygiene, Mumbai, India.
Source: WHO / Diego Rodriguez

As a  matter of social justice, addressing the social 
and environmental determinants of vector-borne 
diseases must be a  central component of any 
approach to disease prevention and control. This 
is particularly relevant in a  global context, where 
climate change affects fundamental social and 
environmental determinants of health (36). First, as 
discussed above, factors such as poverty, inequality 
and environmental degradation directly contribute to 
the impact of vector-borne diseases by increasing 
individuals’ risk of exposure to and infection by vectors 
and by exacerbating the consequences of infection 
for individuals and communities. Attending to these 
factors is therefore essential to the effectiveness 
of any public health interventions. Second, ethics is 
concerned not only with the overall level of health in 
a society, but also with the way in which good health 
is distributed among individuals and groups. In light 
of the value of social justice, the global community 
has an obligation to ensure that the burdens of 
vector-borne diseases do not fall disproportionately 
on the most vulnerable members of society.

How can those involved in planning and 
control efforts address the disproportionate 
burden of vector-borne diseases on vulnerable 
individuals and communities?

The concept of vulnerability has previously been 
analysed predominantly in terms of discrete groups 
or subpopulations, defined in terms of factors such as 
gender, age or membership of a minority group. This 
view of vulnerability assumed that members of these 
groups were relatively homogeneous, regardless 
of context, fostering stereotypes, stigmatization 
and discrimination (37). In fact, there are multiple 
factors or layers of vulnerability that interact and may 
render some individuals within a specific population 
subgroup more vulnerable than others (38).

In place of the subpopulation approach, an 
intersectional analysis considers the relationships and 
interactions among various social stratifiers embedded 
in processes and systems of power at the individual, 
institutional and global levels (39, 40). It recognizes 
that there can be important differences within groups 
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that may be perceived as relatively homogeneous, 
and that the combination of multiple factors can have 
synergistic effects (40). By calling attention to the 
multiple drivers of inequality, an intersectional analysis 
leads to more targeted and nuanced interventions and 
policies in complex real-world settings.

Decision-makers should make efforts to become 
aware of the social factors relevant to the risk of 
being exposed to, infected with, or suffering harmful 
consequences from vector-borne diseases, as well 
as the way that these factors intersect in particular 
geographical settings. In some cases, these 
vulnerabilities will only come to light during community 
engagement processes, which strengthens the case 
for starting such initiatives at the earliest opportunity. 
In addition, public health programmes and research 
agendas should include safeguards and protections 
to minimize the impact of vulnerabilities and to avoid 
exacerbating them. This may sometimes require the 
investment of additional resources. For example, 
in some cases, it may be necessary to invest in 
additional staff to reach out to persons with limited 
mobility or to translate information into the languages 
of minority groups.

If the balance of benefits and burdens associated 
with a proposed public health intervention is expected 
to be substantially worse for vulnerable segments of 
society, alternative approaches for addressing the 
problem should be considered. In all cases, efforts 
should be made to minimize the negative impact of 
interventions on vulnerable individuals to the greatest 
extent possible.

How can the international community 
minimize the environmental impact of 
vector-borne diseases?

There is an urgent need to address the human 
actions that contribute to the rise in vector-borne 
diseases. Before embarking on major construction or 
development projects, policy-makers should engage 
in environmental and health impact assessments 

that explicitly consider whether the project might 
increase the vector-borne disease burden. Persons 
with specific expertise in vector-borne diseases 
should be involved in such assessments. In addition, 
governments and other funders should support 
research into the relationship between vector-borne 
diseases and factors such as climate, industrialization, 
urbanization and tourism.

The impact of climate change on vector-borne 
diseases needs to receive greater attention in global 
environmental discussions. Despite the fact that 
low- and middle-income countries have contributed 
least to the causes of climate change, the increased 
burden of climate-sensitive vector-borne diseases 
disproportionately falls on these countries. This 
is partly because the tropical climates of many 
developing countries are particularly suitable for 
certain vectors (27), but also because many low- 
and middle-income countries in tropical regions 
have larger segments of the population living in 
poorer socioeconomic conditions and with lower 
coverage of health services. In addition, individuals in 
populations with high levels of poverty are more likely 
to be infected with vector-borne diseases and, once 
infected, to suffer negative health outcomes. The 
inequitable distribution of the burdens of climate-
sensitive vector-borne diseases should be taken 
into account in decisions about the prioritization of 
prevention and control strategies. As recognized 
by the United Nations Educational, Scientific and 
Cultural Organization (UNESCO) Declaration of 
Ethical Principles in relation to Climate Change, the 
principle of solidarity implies that wealthy countries 
have a  moral obligation to work with developing 
countries in responding to climate change by 
providing “technology development and transfer, 
support for the synthesis of relevant information and 
knowledge, capacity-building, and means of financial 
resources” (41). One way that wealthy countries might 
fulfil this obligation is to require that health, research, 
education, policy and development projects explicitly 
include plans to meet these aims (42).
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5.  General ethical
considerations for public
health interventions

Yellow fever vaccination at a school in Kara, 
northern Togo.

Source: WHO / Olivier Asselin
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In some cases, public health interventions aimed 
at controlling vector-borne diseases may involve 
unavoidable intrusions on individual autonomy or 
conflict with other ethical values. In conducting an 
ethical analysis of these situations, no single ethical 
value necessarily takes precedence over all other 
considerations. Instead, an ethical analysis must 
include factors such as the anticipated benefits for 
individual and community well-being, any burdens 
or risks involved, the burdens and risks of not taking 
the proposed action, and the distribution of the 
relevant benefits, burdens and risks among different 
segments of society. It is also essential to consider 
whether the intervention could be conducted in 
a different way to enhance the benefits, reduce the 
burdens or risks, or make the distribution of benefits, 
burdens and risks more equitable.

What factors should be taken into account 
in assessing the risks, burdens and potential 
benefits of public health interventions?

In conducting an ethical assessment of a proposed 
public health intervention, a  critical question is 
whether the expected risk–benefit ratio is more 
favourable than that of available alternatives. 
Questions to identify relevant factors in making this 
determination include the following.

Factors regarding benefits

• What is the expected reduction in disease 
burden from the intervention in question? 
The answer to this question will depend on 
the existing burden of disease and risk of 
future disease in the population in question, 
as well as evidence about the efficacy of the 
proposed intervention.

• How sustainable are the benefits? 
Interventions that permanently eliminate 
disease provide greater benefits than those 
that only temporary control it. In addition, 
it should be noted that the potential for 
sustained disease elimination is often limited 
in the context of vector-borne diseases, due 
to the potential influence of factors such as 
climate change and migration. If benefits 
cannot be sustained in the long term, then 

short-term, repeated interventions may be 
more realistic.

• How feasible is the intervention? Relevant 
considerations include cost, availability of 
necessary facilities and human resources, 
and, in the case of vaccines and drugs, ease 
of administration, transportation and storage.

Factors regarding risks and burdens

• What are the potential harms to individuals 
who receive or are subjected to the 
intervention (or the communities to which 
they belong), in both the short and long 
term? Relevant risks are not limited to the 
possibility of experiencing physical harm, 
but also include consequences such as 
economic harms, loss of privacy or being 
subjected to stigma. In addition to known 
risks, consideration should be given to 
uncertain but plausible consequences based 
on experience with comparable interventions.

• Is there a danger that the intervention 
will contribute to resistance to drugs or 
insecticides used in control methods? For 
example, some mass drug administration 
programmes may risk promoting resistance, 
as experience has shown in the history of 
malaria elimination programmes (43).

• To what extent would carrying out the 
intervention interfere with individual 
autonomy? Even if the intervention will not 
be mandated by law, efforts to promote use 
of the intervention might be perceived as 
coercive, particularly by disenfranchised 
individuals and groups.

• What are the opportunity costs associated 
with the intervention, in terms of both 
human and financial resources? In 
some situations, resources devoted to 
an intervention might be more effectively 
deployed in other interventions that are 
more likely to have a sustainable benefit. For 
example, resources devoted to an expensive 
high-technology intervention might be more 
productively used to upgrade inadequate 
water and sanitation systems.
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• Is it likely that the intervention could
provoke community opposition? In
some contexts, community opposition
may jeopardize individuals’ willingness to
participate in other important public health
initiatives. (Note that it will often be possible
to minimize this possibility with an effective
community engagement strategy, as
discussed further below.)

It is important to recognize that the answers to the 
above questions depend in part on how the target 
population for the intervention is defined. In some 
cases, an intervention targeted to high-risk groups may 
offer a more favourable balance of benefits and burdens 
than one that is directed to the entire population. 
Programmes that are not designed to provide universal 
coverage of an entire population may, however, raise 
issues of social justice if members of disadvantaged 
groups are less likely to receive the benefits or more 
likely to experience the burdens or harms.

What factors should be considered in 
determining the degree of voluntariness 
appropriate for a particular intervention?

Public health interventions can involve a  range of 
limitations on individual autonomy. At one end of 
the spectrum are interventions such as mass drug 
administration campaigns in which individuals are 

informed of the potential benefits and risks and given 
an opportunity to decide whether to participate. The 
opportunity for individual choice can be protected 
either by requiring explicit consent to participate (“opt 
in”) or by providing notice of the voluntary nature of 
the activity and an opportunity to object (“opt out”).

At the other extreme are actions taken on 
a community-wide basis without the opportunity for 
individual objection (for example, aerial crop spraying) 
and legal requirements imposed on individuals and 
backed by penalties for non-compliance. For example, 
some jurisdictions impose fines or other penalties for 
individuals or entities that fail to intervene against 
mosquitoes breeding on their property (44–46). Even 
when vector control measures are not compulsory as 
a formal matter, efforts to promote compliance may 
be perceived as coercive.

In general, as a  matter of both ethics and human 
rights law, “public health measures should restrict the 
freedom of individuals to the least extent possible 
and/or necessary” (47). Thus, other things being equal, 
voluntary measures are generally preferable to legal 
mandates (48). However, more restrictive measures 
can be ethically appropriate when voluntary efforts 
are not expected to be equally effective or efficacious 
under the circumstances.

Given the importance of collective action to controlling 
vector-borne diseases, limitations on individual 

Maasai community partnership in TDR-IDRC research into vector-borne diseases and climate change, Tanzania.
Source: WHO/Andy Craggs
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choice can sometimes be justified when there is 
good reason to believe that less restrictive measures 
are less likely than alternatives to achieve the desired 
public health goal (49, 50). The appropriateness 
of limiting individual autonomy depends on the 
importance of the intervention to reducing disease 
risk, given other control mechanisms also available; 
the extent to which allowing individual choice is likely 
to interfere with the success of the programme; and 
the burdens of the disease in question, as well as the 
burdens of the intervention, to infected individuals 
and the population overall.

It is also important to consider the potential negative 
consequences of public health interventions 
involving limitations on individual autonomy (51).1 
These include erosion of community trust, reduced 
sense of community solidarity, and a  potential 
reduction in individuals’ willingness to cooperate with 
other public health measures. In some cases, these 
consequences might outweigh the gains in disease 
reduction resulting from the use of compulsion.

Can it be ethically appropriate to offer financial 
remuneration or other incentives to encourage 
individuals to participate in public health 
interventions?

Policy-makers may sometimes seek to incentivize 
participation in public health interventions by 
providing various kinds of payments or remuneration. 
In some cases, they may simply offer reimbursement 
for the actual expenses associated with participating 
in public health programmes, such as the costs of 
transportation to a  medical facility to participate in 
a vaccine or mass drug administration campaign. In 
other cases, they may provide additional sources of 
remuneration, beyond reimbursement for expenses. 
There is some evidence that such offers can be an 
effective means of encouraging participation. For 
example, some national vaccination programmes 
have seen substantial increases in uptake after they 
began to offer food vouchers to participants (52).

For public health interventions that require high levels 
of participation to be effective, offering remuneration 

1 “The range of options available to government and policy makers can be thought of as a ladder of interventions, with progressive 
steps from individual freedom and responsibility towards state intervention as one moves up the ladder. In considering which ‘rung’ 
is appropriate for a particular public health goal, the benefits to individuals and society should be weighed against the erosion of 
individual freedom” (51).

can be an ethically acceptable way of promoting the 
common good. Unlike imposing penalties for non-
compliance, offering positive incentives does not 
infringe individual autonomy; thus, it is consistent 
with the principle that public health measures should 
rely on the least restrictive means likely to effectively 
and efficiently achieve the desired public health goal. 
In addition, providing incentives to individuals who 
assume burdens to themselves for public health 
benefits can be justified by the ethical principle 
of reciprocity, which states that “when individuals 
accept burdens for the benefit of the community it 
is appropriate for society to provide something in 
return” (53).

In determining whether to offer remuneration 
in exchange for participation in public health 
interventions, it is essential to take into account the 
attitudes and values of the relevant community, as 
determined through a  well designed process of 
community engagement. As the WHO tuberculosis 
ethics guidance observed, “in some communities, 
such practices may be seen as inappropriate, or 
even insulting” (53). Another relevant consideration 
is the level of evidential support for the safety and 
efficacy of the intervention. Unproven interventions 
(such as experimental vaccines) should generally 
be introduced as part of formal research protocols 
with prior ethics review; in that context, ethics review 
committees will assess the protocol to determine 
what level of remuneration is appropriate (54).

Finally, it is important to consider the degree to 
which financial incentives might lead individuals to 
seek to receive a  particular intervention that is not 
appropriate for them in order to receive payment (55). 
For example, in the case of certain drugs that may 
be contraindicated for persons who are pregnant 
or who have particular health conditions, offering 
incentives might lead individuals to hide relevant 
risk factors, thereby exposing themselves to harm. 
Well designed community engagement or social 
science research may help to characterize the risks 
of such outcomes and to design appropriate risk 
minimization strategies.
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6. Vector control methods

A young boy lies under a mosquito net, 
Yunnan, China.

Source: WHO / Simon Lim
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The term “vector control” refers to methods to reduce 
or eliminate vector-borne disease burdens by reducing 
or eliminating vector populations. Vector control 
includes both positive interventions that actively 
seek to reduce or eliminate existing populations 
(such as insecticides) and negative interventions 
that seek to prevent new vector populations from 
becoming established (such as source reduction 
techniques). Core methods of vector control include 
indoor residual spraying and insecticide-treated 
nets, which are sometimes supplemented with 
other interventions such as larviciding of aquatic 
breeding habitats with chemical larvicides and 
biolarvicides, and management practices for water 
storage in homes and buildings (3). Repellents and 
other personal protection measures are also used by 
communities to keep vectors at bay.

Most vector control methods have historically 
targeted mosquitoes, which are responsible for the 
majority of illness, deaths, disability and economic 
loss from vector-borne diseases (3). However, an 
increasing number of vector control methods are 
being deployed for control of other vector species, 
which are now recognized to cause a greater burden 
of disease than had previously been recognized. 
These methods include indoor residual spraying 

for control of sandfly vectors of leishmaniasis and 
reduviid bugs that transmit Chagas disease (1).

Traditional vector control measures have contributed 
to a progressive decrease in vector-borne diseases. 
However, the re-emergence or resurgence of 
previously controlled vector-borne diseases in 
some settings precipitated by insecticide resistance 
and pathogen drug resistance, coupled with the 
emergence of newly identified pathogens and vectors, 
has driven the search for complementary and novel 
interventions to augment existing strategies. These 
methods offer great promise but also raise a host of 
complex technical and ethical issues.

Genetic-based methods of vector control have 
focused on the dissemination of genetic traits 
designed to reduce a vector’s capacity to reproduce, 
or to reduce its capacity to spread human disease. 
These strategies are characterized, respectively, as 
population suppression and population replacement.

Population suppression includes strategies to reduce 
an insect population so that there are fewer insects 
that will pass on the pathogen (56, 57). Genetic 
methods for vector population suppression were 
proposed as a  means of vector control as early 
as 1940 (58). Early proponents of this strategy 

TDR-IDRC project teaching communities how to reduce Chagas transmission in Yucatan, Mexico.
Source: WHO – TDR / Isaias Montilla
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envisioned releasing sterile male mosquitoes that 
would fail to produce offspring after mating with wild 
mosquitoes (59). Research on genetic methods for 
vector population suppression led to the development 
of the sterile insect technique, a  control strategy 
that uses radiation to produce genetic mutations or 
chromosomal breaks to generate sterile male insects 
(56). Suppression of the target population requires 
a continuous release of irradiated, sterile males over 
a  prolonged period. In successive generations, as 
sterile males continue to outnumber wild males and 
are competitive in mating with fertile females, the 
population will decline and collapse.

An alternate approach to the sterile insect technique, 
without the use of irradiation, is the release of males 
artificially infected with Wolbachia into a Wolbachia-
uninfected population (or a population infected with 
a different, incompatible Wolbachia strain). Wolbachia 
are maternally inherited intracellular, symbiotic 
bacteria, which are estimated to infect more than 
60% of all insect species (60). Wolbachia manifests 
a  wide variety of reproductive manipulations that 
each bias the reproductive output of Wolbachia-
infected females (thus increasing their frequency in 
successive generations), relative to those without 
the bacteria (61). Wolbachia were first recognized to 
manipulate host reproduction as early as 1967  (62). 
The discovery of cytoplasmic incompatibility 
arose when males carrying Wolbachia mated 
with uninfected females (or females infected with 
a  different, incompatible Wolbachia strain), and all 
eggs laid by the female from that mating were non-
viable, thus establishing that entire Wolbachia-free 
populations (or populations infected with a different 
strain) could be suppressed. Crosses between 
infected females and either males infected with the 
same Wolbachia strain or uninfected males were 
successful; a full complement of eggs hatched, all of 
which contained Wolbachia.

A population suppression strategy using Wolbachia, 
termed the incompatible insect technique, works on 
the same principle as the traditional sterile insect 
technique, whereby sustained inundated release of 
Wolbachia-infected males can lead to the crash of 
a  target population. However, in both the traditional 
sterile insect technique and incompatible insect 
technique approaches, the large-scale production 

of mosquitoes and separation of the sexes prior 
to field release is intense. Implementation across 
large geographical regions or in areas with large 
vector populations is thus unlikely to be sustainable 
without substantial long-term investment and strong 
political will (63).

Such challenges have given impetus to the search for 
more durable vector control strategies. Gene drives 
are systems that bias the inheritance of a particular 
DNA sequence (64). In gene drive, a  genetic trait 
spreads to more than half of a  species’ offspring, 
boosting the population frequency of the trait over 
generations above and beyond what is predicted by 
Mendelian genetics (63). Gene drive systems can be 
self-sustaining (in which the modification is designed 
to persist, and even spread, within interbreeding 
populations of the target vector) or they can be 
designed so that the effect will be more spatially 
or temporally limited. Gene drive systems can be 
used to spread traits that decrease the reproductive 
potential of a  vector population, for example by 
reducing fertility or biasing towards production of 
male offspring, both of which would result in longer 
lasting population suppression.

Population replacement (also termed "population 
modification" or "population alteration") involves 
replacing existing wild vector populations with 
modified versions of those species unable to 
transmit pathogens. This approach requires a gene 
drive to spread the anti-pathogen genes through 
the populations.

While the concept of gene drive in vectors is 
many decades old (65, 66), and genetically 
modified organisms have been introduced into the 
environment for decades (67), recent improvements 
in site-specific gene editing with clustered regularly 
interspaced short palindromic repeats (CRISPR) 
and CRISPR-associated protein 9 (Cas9) – the DNA 
sequences found within the genomes of organisms 
such as bacteria – is revolutionizing parasitology and 
vector research by accelerating the development of 
synthetic gene drive organisms to quickly spread 
a  genetic modification among the target species 
(59, 68). Synthetic gene drives significantly increase 
the chance that a  desired genetic trait will spread 
through a  population faster than would normally 
happen through natural sexual reproduction. Gene 
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drive organisms intended to spread a  desired trait 
into a population contain two linked sets of genetic 
modifications (67). The first set includes the genetic 
modifications that encode the new trait. The second 
set imparts the ability to “drive” the trait into a wild 
population with far higher probability than would 
normally occur under natural circumstances. The 
combination of these two sets of genetic modifications 
“drives” through the population of targeted species 
(67). When drive-inducing genetic modifications are 
added to an engineered vector, such as a mosquito – 
once it is released to the environment and mates with 
a  wild mosquito  – the offspring will almost always 
maintain the genetic modification that prevents it 
from transmitting malaria. Once those offspring mate 
with wild mosquitoes, they almost always maintain 
and pass on the desired trait to their progeny, which, 
in turn, pass on the trait to their progeny, and so forth.

Scientists designing a  synthetic gene drive 
organism measure performance on two grounds: 
(a)  the characteristics of the new trait; and (b)  the 
characteristics of the drive (67). In regard to the 
characteristics of the new trait, to date, scientists have 
focused on three general classes of traits or “effectors” 
to control vectors. Suppression drives employ genetic 
modifications that reduce or eliminate disease vector 
populations (for example, by modifying mosquitoes 
so they produce only male offspring). In time, the 
targeted vector population crashes. Replacement 
drives modify vector populations so that they are no 
longer disease vectors (for example, by modifying 
mosquitoes so they are unable to transmit malaria). 
With this strategy, the number of malaria-causing 
parasites is reduced, but the number of mosquitoes 
remains the same. Reversal drives include genetic 
modifications that are designed to disable or reverse 
the effects of a  previously introduced gene drive 
organism if something goes wrong. In such gene 
drive systems, the new organisms would be designed 
to affect only the unwanted modified organism, not 
the native species.

In regard to the characteristics of the drive, 
geographical reach and persistence in the 
environment are crucial factors to consider (67). 
Non-localized drives are designed to spread a  trait 
widely and rapidly from a small number of introduced 
modified organisms. Non-localized gene drives 

might be most appropriate for controlling a disease 
over a  wide geographical area. Localized drives are 
geographically confined in nature, with the goal being 
to limit the spread of an engineered trait. This might 
be done in two different ways: a high-threshold drive 
that can spread only when a large number of modified 
organisms are introduced, or a self-limiting drive that 
lasts for only a limited period.

As organisms modified with synthetic gene drives 
are specifically designed to spread and may persist in 
the environment for years, with possible irreversible, 
unintended consequences, such gene drive systems 
merit special attention for the following reasons (69):

• Synthetic gene drives have the potential to 
change the gene pool of a population in such 
a way that certain genetic information prevails 
within the entire population.

• If this genetic information entails a lethal 
factor, there is a possibility that other 
populations beyond the target population 
could be eradicated.

• Where generations succeed each other 
rapidly, this can take place within a very short 
time.

• It is possible that the gene drive will propagate 
not only in the intended population, but also in 
unintended populations of the same species. 
A gene drive may also propagate in a closely 
related species if it transfers to that species 
as a result of hybridization and spreads there 
due to an identical target sequence.

Such factors are crucial to consider in any risk 
assessment and risk mitigation strategy of a synthetic 
gene drive construct.

Not all gene drive systems for population 
replacement involve synthetic gene drives and gene 
editing. The spread of a  microbial genome through 
a population can occur with manipulation of the host 
reproductive system. Wolbachia, described above 
(under population suppression), manipulates the host 
reproduction system by shortening lifespan, thereby 
limiting the potential for completing the pathogen 
extrinsic incubation period (70), or by increasing 
resistance to pathogens, as has been demonstrated 
for dengue virus (71, 72). Unlike the strategy described 
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above for population suppression, replacement of 
the wild population with one universally infected with 
Wolbachia would require the release of both infected 
males and females.

Combined with the ability of Wolbachia to drive itself 
into a population of vectors, the capacity for particular 
strains to block the development of human pathogenic 
viruses in Aedes aegypti mosquitoes and interrupt 
transmission has led to population modification 
strategies exploiting such characteristics (59). Proof-
of-principle research has generated evidence that 
combining multiple strains of Wolbachia in a  single 
host (creating a superinfection) can reproduce each 
of the most desirable traits of individual strains (73, 
74). Wolbachia has also been investigated for its 
potential to act as a vector and driver for a synthetic 
gene construct; however, attempts at modifying the 
bacteria have not yet been successful (59). Thus, while 
Wolbachia-based approaches have the potential for 
self-sustaining spread, unlike synthetic gene drives, 
they do not involve genetic engineering (75).

In what way do vector control methods raise 
distinct ethical issues?

Vector control methods often achieve greater public 
health benefits when they are deployed over a wide 
geographical area. For example, the effectiveness of 
indoor residual spraying partly depends on achieving 
mass killing at the community level in order to reduce 
the average age of the local mosquito population. 
Because of the importance of broad geographical 
coverage, decisions about the deployment of 
vector control methods are typically made on 
a  communitywide basis, without the opportunity 
for individual-level choice, and are often decided at 
district or province level.

As discussed above, the importance of promoting the 
common good can justify public health interventions 
that involve some limitations on individual autonomy. 
However, for such interventions to be considered 
ethical, the limitations on autonomy must be 
necessary to achieve important public health 
interests that could not be achieved as effectively 
and efficiently by less restrictive means, and the 
expected benefits must exceed the aggregate risks 
and burdens involved. It is also important to consider 

whether the benefits and risks of the interventions will 
be fairly distributed among all segments of society, 
giving particular attention to individuals who face 
vulnerabilities because of factors such as gender, 
age, or membership of a  stigmatized social group. 
Making these judgements requires transparency in 
the planning and implementation of vector control 
measures, as well as a robust process of community 
engagement throughout the decision-making 
process, as discussed in more detail in Chapter 10.

What are some of the risks associated with 
vector control methods?

The expected benefits of vector control methods 
must be balanced against any reasonably foreseeable 
harms. One risk of vector control efforts is the toxicity 
of the interventions themselves. For example, certain 
insecticides can pose health risks to humans who 
are exposed to them. They can also pose risks to the 
safety of the food supply (76).

Another risk is that vectors will become resistant 
to control measures, potentially leading to control 
failure and a re-emergence or resurgence of disease. 
Resistance to insecticides has already been observed, 
due to both overuse and uses at sublethal doses, 
although the precise impact of such resistance on 
the effectiveness of the intervention is not always 
well understood (3). The use of the same insecticides 
for agriculture and for public health jeopardizes 
public health use by increasing the likelihood that 
vectors will become resistant to them. In addition to 
other insecticide management measures, countries 
should consider regulating the use of insecticides 
in all sectors relying on this intervention, in a similar 
manner as antibiotics are regulated, in order to 
reduce the risk of resistance. Other strategies 
include monitoring the level of insecticide resistance 
in vectors and deploying resistance management 
strategies to delay the evolution of insecticide 
resistance in the target vectors.

Many other risks associated with vector control 
methods relate to the environment. These include 
the potential disruption of ecosystems and the threat 
to biodiversity resulting from the collateral impact of 
vector control methods on other, beneficial non-target 
species. In addition to being a  concern in their own 
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right, environmental risks are of additional concern 
because of the relationship between the environment 
and human health. For example, biodiversity promotes 
food security and dietary health and provides important 
resources for traditional medicine and modern 
drugs (77). The global community’s commitment to 
preserving biodiversity is reflected in the United Nations 
Convention on Biological Diversity, which is dedicated 
to promoting biodiversity and the sustainable use of 
resources but may not adequately consider benefits to 
public health within this context (78).

Environmental risks can arise in many types of 
vector control, but they are particularly pronounced 
with interventions designed to modify, eliminate 
or eradicate species. To guard against them, 
environmental monitoring should be incorporated 
into all phases of vector control efforts, starting with 
hazard assessment and human risk assessment 

during the research and development phases of 
new vector control technologies and continuing 
with health monitoring of operational vector 
control programmes.

Box 3 presents a case study on efforts to eliminate 
malaria in the Eastern Mediterranean Region.

What are some of the challenges involved in 
weighing the risks and potential benefits of 
vector control measures?

Prospective assessment of the risks and benefits 
of vector control measures is an inherently difficult 
process, as it requires making judgements about 
unpredictable and uncertain future occurrences. 
However, a  variety of tools exist to facilitate 
a  systematic process of risk–benefit assessment 
grounded in best scientific and ethical practices (84). 

Box 3. Malaria elimination in the Eastern Mediterranean Region

The geographical diversity in the Eastern Mediterranean Region determines the endemicity, intensity of transmission 
and type of malaria. Currently, countries in the region are in different phases of malaria burden reduction and 
elimination.	Six	countries	are	in	the	burden	reduction	phase	(Afghanistan,	Djibouti,	Pakistan,	Somalia,	Sudan	
and	Yemen),	where	malaria	is	still	a major	public	health	problem.	These	countries	reported	more	than	5.2	million	
malaria cases in 2018. The Islamic Republic of Iran and Saudi Arabia have very low, geographically limited malaria 
transmission and are in the elimination phase. The Islamic Republic of Iran reported zero indigenous cases for the 
first	time	in	2018	and	2019.	In	Saudi	Arabia,	the	number	of	indigenous	malaria	cases	declined	to	only	61	in	2018.	
The	malaria	control	programmes	in	these	countries	are	self-reliant,	have	strong	political	and	financial	support	from	
national authorities, and are well supported by developed health systems at central and peripheral levels. Certain 
epidemiological and socioeconomic factors (such as education, equity in resource allocation for marginalized 
populations,	and	well	developed	social	and	economic	infrastructures)	also	contribute	favourably	towards	the	objective	
of malaria elimination.

The 14 remaining countries and territories in the region are malaria free and in the phase of prevention of 
re-establishment	of	local	malaria	transmission.	The	risk	of	malaria	reintroduction	as	a result	of	importation	still	
exists in these countries. Some of these countries and territories eliminated malaria a long time ago (Bahrain, Jordan, 
Kuwait, Lebanon, Libya, occupied Palestinian territory, including east Jerusalem, Qatar and Tunisia), and others in the 
more	recent	past.	Two	countries,	Morocco	(2010)	and	the	United	Arab	Emirates	(2007),	have	achieved	certification	
of elimination, and four other countries (Egypt, Iraq, Oman and Syrian Arab Republic) for more than three years have 
reported	no	indigenous	cases.	Egypt	and	Oman	have	expressed	interest	in	certification	of	malaria-free	status	that	will	
be supported by WHO.

The main challenge for this group of countries is to prevent re-establishment of local malaria transmission in the 
presence of continual population movement from malaria-endemic countries. This will involve maintaining awareness 
of	malaria	risk	and	maintaining	the	skills	of	health	staff	at	governmental	and	private	facilities	to	diagnose	and	promptly	
treat the disease.

Since	2000,	the	geographical	distribution	of	malaria	in	the	region	has	been	shrinking.	However,	ongoing	political	
instability,	civil	crises	and	conflicts	in	several	areas	of	the	region	represent	a great	challenge	to	sustaining	the	gains	
achieved, including scaling up interventions and moving towards elimination in the six high-burden countries. Malaria 
elimination is the core of the regional vision, and all Member States are committed to this target. Malaria elimination 
is	the	right	of	at-risk	populations	and	an	ethical	responsibility	of	governments	and	health	systems.	Reaching	malaria	
elimination status in each area is one more step towards greater equity in health, and one more step towards the goal 
of malaria eradication (79–83).
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Those responsible for making decisions about the use 
of vector control methods for which the risk–benefit 
ratio is unclear should familiarize themselves with 
these tools and incorporate them in their decision-
making. In addition, it is essential to view risk–benefit 
assessment as an ongoing process. Thus, in addition 
to identifying and evaluating potential harms before an 
intervention is implemented, continuous monitoring 
should occur during and after the intervention, and 
processes should be created to mitigate any harms 
that occur (35).

One of the challenges in assessing vector control 
methods is the fact that those who benefit from these 
interventions will not always be the ones who bear the 
brunt of the harm. For example, controlling disease in 
the present may come at the expense of long-term 
environmental degradation, the harm of which will 
primarily be experienced by future generations. It is 
important to remember that the needs of existing and 
future persons are both important goals; neither one 
necessarily trumps the other in all situations. Instead, 
decision-makers should seek to quantify the risks – 
that is, the magnitude and likelihood of both current 

and long-term harms associated with using, or not 
using, particular vector control methods  – without 
assuming that either present or future concerns are 
inherently of greater importance.

In addition, decision-makers should guard against 
the common assumption that familiar interventions 
(such as insecticides) are necessarily safer, while 
newer ones (such as the release of genetically 
modified mosquitoes) are necessarily riskier. In fact, 
the risks and benefits of technologies are not always 
correlated with whether they are new. Likewise, 
decision-makers should avoid making judgements 
based on the characterization of an intervention as 
“natural” or “non-natural”, an artificial construct that 
has no bearing on the intervention’s potential harms 
or benefits. Finally, it is important to remember that, 
when faced with unmet health needs or a  public 
health crisis, both action and inaction are choices 
with ethical consequences. The harms avoided by 
foregoing the use of a  risky new technology must 
therefore be weighed against the likely harms if the 
technology is not used (Box 4).

Box 4.  Public disapproval of a public health intervention: aerial application of insecticide 
to control Zika virus disease, Puerto Rico

Because vector control is often effective only when applied to large areas, public acceptance is critical.

The	first	case	of	Zika	virus	infection	in	Puerto	Rico,	a Caribbean	island	territory	of	the	United	States,	was	confirmed	on	
31	December	2015.	By	that	time,	it	was	known	that	women	infected	by	the	virus	during	pregnancy	could	give	birth	to	
severely disabled babies. Because there was no vaccine, the only public health intervention available to the 3 million 
inhabitants was vector control. The vector mosquito, Aedes aegypti, was found everywhere on the island, and previous 
attempts	to	prevent	dengue	epidemics	using	source	reduction	and	truck-mounted	insecticide	foggers	had	never	been	
very effective. Because of the urgency, United States authorities proposed aerial application of the insecticide Naled, 
an organophosphate insecticide that had often been used successfully to control mosquitoes on the United States 
mainland.	Naled	had	been	shown	to	have	a low	toxicity	to	humans	and	a potency	half-life	of	only	about	30	minutes.	
Initially,	Puerto	Rican	authorities,	including	the	governor	and	secretaries	of	health	and	agriculture,	agreed,	and	a supply	
of Naled was shipped to the island.

The	Puerto	Rican	public,	however,	were	caught	unaware	by	the	arrival	of	the	Naled	shipment.	There	was	a general	
opinion,	amplified	by	the	press,	that	the	proposed	aerial	spraying	posed	a risk	greater	than	Zika	virus	and	that	the	
populace had been inadequately consulted and prepared. The Puerto Rico College of Physicians and Surgeons was 
among local organizations concerned about the spraying. Many provincial authorities and mayors, who had not been 
part	of	the	decision-making,	were	also	sceptical.	The	seed	of	mistrust	grew	rapidly.	Some	activists	believed	the	
strategy	was	an	experiment	of	a new,	untried	method	on	the	population,	even	though	aerial	spraying	of	Naled	had	
been	successfully	and	uneventfully	used	to	quell	a dengue	epidemic	in	the	capital,	San	Juan,	in	1987.	Beekeepers	and	
environmentalists questioned the effect of Naled on the environment. In response to large demonstrations and critical 
press, authorities withdrew their support, and no aerial spraying or application of Naled was done.

The	degree	to	which	early	use	of	aerial	spraying	would	have	reduced	Zika	incidence	in	Puerto	Rico	is	unknown.	By	mid-
2017,	there	were	over	40 000	cases	of	Zika	infection	in	Puerto	Rico,	including	3703	among	pregnant	women,	and	at	
least	38	cases	of	apparent	Zika-associated	birth	defects	(85, 86).
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Who should be involved in the assessment 
of the risks and potential benefits of vector 
control methods?

Vector control measures should be periodically 
evaluated. These assessments should involve 
national public health authorities and regulators 
as well as scientists, ethicists, other experts and 
community representatives.

Novel vector control measures should be subject 
to formal environmental and health risk–benefit 
assessments (87). In many cases, international 
organizations such as WHO will assess the quality, 
safety and efficacy of particular interventions 
as part of their registration or authorization 
process. However, countries still need to engage 
in discussions regarding the use of these types of 
products, taking into account their specific national 
circumstances (for example, prior experience, laws, 
values, safety and impact on the environment), and 
reflect on these findings in their own assessments. 
In addition, country authorities play the leading role 
in monitoring the use of vector control interventions 
and any adverse effects on end users. National-level 
risk–benefit assessments should be conducted 
according to each country’s regulatory procedures, if 
such procedures exist. The international community 
should assist low- and middle-income countries in 
building capacity to design, implement and maintain 
adequate regulatory systems.

Scientists with specific expertise in vector control 
need to be involved in all levels of risk–benefit 
assessment. However, other specialties are important 
as well, including environmentalists, social scientists, 
economists and physicians. The involvement of 
diverse types of expertise can help ensure that no 
one group overemphasizes potential benefits while 
minimizing risks, or vice versa.

Because the weighing of risks and benefits has an 
inherent ethical aspect, persons with ethics expertise 
can also play an important role in the process. By 
helping to articulate relevant underlying values such 
as respect for persons or privacy, such experts can 
help identify potential costs or benefits that might 
not otherwise be considered. In addition, a focus on 
values can guide decisions about the type of actions 

that should be taken in light of the potential costs and 
benefits at stake.

Finally, community engagement is an essential 
component of an ethically acceptable process of 
risk–benefit assessment. As discussed further 
below, community engagement is a  critical means 
for sharing accurate information, understanding local 
perceptions, identifying concerns and misconceptions, 
ensuring that public health interventions are aligned 
with community values, and avoiding unjust burdens 
on vulnerable individuals and groups. Community 
engagement is also a  necessary part of mobilizing 
communities to take an active role in vector control 
efforts, particularly those that will require collective 
action to be successful, for example, controlling 
mosquito breeding sites such as sources of stagnant 
water (25). In order to facilitate effective community 
engagement, communication and transparency by 
the decision-making bodies are essential.

Is there an ethical obligation to provide access 
to vector control technologies?

The Sustainable Development Goals (SDGs) call on 
all countries to achieve universal access to “quality 
essential health-care services” and “safe, effective, 
quality, and affordable essential medicines and 
vaccines” by 2030 (88). Similarly, the United Nations 
has set a target date of 2030 for achieving the goal of 
universal health coverage (89). Given the importance 
of vector control to human health, access to locally 
relevant vector control methods should be added 
to this list. Likewise, the human right to health, as 
enshrined in numerous international human rights 
treaties (90–96), should be interpreted to include 
a right to access to basic vector control tools such as 
insecticide-treated nets and insecticides.

Recognizing a  right of universal access to vector 
control methods does not mean that all countries 
must provide immediate access to all methods 
regardless of feasibility or cost. Rather, countries 
should strive for “progressive realization” of the right 
to universal access, taking into account other critical 
demands for available resources (97). For example, 
as an initial measure, countries could commit to 
providing access to vector control measures to target 
populations at a high risk of exposure.
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7.  Vaccine campaigns
and mass drug
administration

Yellow Fever Initiative mass vaccine campaign, 
Kara, Togo.

Source: WHO / Olivier Asselin
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To date, vaccines have played an important role in 
controlling some vector-borne diseases. At present, 
the only vaccines proven to have high levels of safety 
and efficacy against a  vector-borne disease are for 
yellow fever and Japanese encephalitis virus (98). 
More research on vaccines and other methods 
of preventing vector-borne diseases is urgently 
needed (3).

Mass drug administration has been demonstrated 
to be effective in controlling some vector-borne 
helminthic parasites, such as bancroftian filariasis. 
Mass drug administration seeks to provide treatment 
to all or most members of an at-risk population. 
It may include individuals who are infected but 
asymptomatic, as well as uninfected individuals. 
WHO-promoted mass administration of ivermectin 
has eliminated lymphatic filariasis, the cause of 
elephantiasis and onchocerciasis (river blindness) in 
much of Africa (99).

Mass drug administration is similar to vaccination 
in that they both offer potential benefits that extend 
beyond the individual receiving the intervention. 
Vaccines do this by making vaccinated individuals 
immune so that they cannot become infected 
and transmit the infection to others, ultimately 
contributing to herd immunity (100). Although mass 
drug administration does not confer immunity, it 
can help lower disease transmission by reducing the 
number of persons harbouring the disease, thereby 
shrinking the human reservoir from which vectors 
become infected (101).

Is it ethically acceptable to implement 
mass drug administration programmes 
when some or all recipients will not receive 
direct benefits?

In addition to the expected public health benefits, 
vaccines and mass drug administration often provide 
direct benefits to at least some of the individuals 
receiving the intervention, whether through enhanced 
protection against future disease or treatment of an 
existing infection. On the other hand, other individuals 
might not receive any direct benefits from drugs 
administered on a  population-wide basis. This 
would be the case for individuals who receive an 

antiparasitic drug, despite the fact that they do not 
currently harbour any parasitic infections.

Researchers are currently exploring the possibility 
of administering ivermectin on a  large scale in 
communities with a  high prevalence of malaria in 
order to render individuals’ blood lethal to mosquitoes 
(102). In this scenario, the drug would neither be 
treating an existing condition nor conferring enhanced 
protection on an individual; instead, its intent would 
be to render the individuals receiving it poisonous to 
mosquitoes. While it is likely that some individuals 
would benefit directly because the drug kills other 
parasites those individuals happen to be harbouring, 
the intention of the policy is to kill mosquitoes. Many 
individuals receiving the drug would receive no direct 
benefits, but all those who are at risk of mosquito-
borne diseases would receive indirect benefits.

In general, the absence of potential direct benefits to 
all recipients does not, in itself, render a mass drug 
administration programme ethically unacceptable, 
as long as the overall benefits to the community 
(in terms of the reduction in disease burden) are 
reasonably expected to exceed the risks and burdens 
involved. Before introducing such a  programme, 
however, decision-makers should consider whether 
equivalent public health benefits could be achieved 
without exposing some individuals to risks for which 
there are no offsetting direct benefits. They should 
also consider whether the balance of risks, burdens 
and benefits of the programme are likely to be less 
favourable for vulnerable individuals or communities 
(Box 5).

Must individuals be asked for their informed 
consent before participating in a vaccine 
campaign or mass drug administration 
programme?

Like vector control methods, vaccine campaigns 
and mass drug administration can be justified by the 
importance of promoting the common good, even 
if some persons may face risks or burdens that are 
not outweighed by direct individual benefits. The 
difference is that, unlike most vector control methods, 
vaccines and drugs are administered on an individual 
basis, which makes it possible to offer individuals the 
opportunity to decide whether to participate. This 
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can be done either through a full process of informed 
consent or by providing individuals with access 
to information about benefits and risks and an 
opportunity for those who do not want to participate 
to opt out.

In some cases, the importance of achieving universal 
or near-universal coverage may justify requiring 
individuals to participate in vaccine campaigns 
or mass drug administration programmes, with 
an exception only for those with known medical 
contraindications that would put them at excessive 
risk. As with the use of vector control measures, 
overriding individual autonomy is appropriate only 
when necessary to achieve important public health 
interests that could not be achieved equally effectively 
and efficiently by less restrictive means, and when 
the expected benefits exceed the risks and burdens 
involved. Compulsory measures should generally 
not be introduced without taking into account the 
community’s attitudes and values, which requires 
a robust process of community engagement.

As discussed above, it is important to consider the 
potential negative consequences of mandatory 
measures, which in some cases might outweigh 
the gains in disease reduction resulting from the 
use of compulsion. In addition, even if a mandatory 
programme is warranted, the appropriate level of 
coercion depends on the circumstances. In most 

cases, it will be sufficient to impose strong incentives 
for compliance, such as repeated requests, public 
censure or fines. Forcibly administering a  vaccine 
or drug over a  person’s objections is rarely, if ever, 
feasible or justifiable, and could contribute to 
a  significant erosion in community trust in public 
health authorities (53).

Box 6 presents a case study on issues arising from 
the use of CYD-TDV dengue vaccine.

Is it appropriate to track individuals 
during vaccine campaigns or mass drug 
administration programmes to ensure that 
optimum doses are taken?

Some vaccines or drugs are most effective when 
administered in multiple doses over a period of time. 
In some situations, even individuals who receive 
fewer than the recommended doses may receive 
some degree of benefit, but public health benefits are 
often increased significantly when a high proportion 
of individuals complete a  full course of treatment 
or vaccination. In order to increase public health 
benefits and avoid wasting limited resources, it is 
ethically appropriate to keep track of individuals who 
have not completed a full course of vaccines or drugs 
and to follow up with such cases. Individuals should 
be informed when they receive their initial doses 
that they may be contacted if they do not return for 

Box 5. Mass drug administration targeting lymphatic filariasis in Assam, India

Efforts	to	eliminate	lymphatic	filariasis	in	India	have	made	significant	progress	through	mass	drug	administration.	
However,	a closer	look	at	the	situation	in	the	state	of	Assam	demonstrates	that,	if	methods	used	to	determine	eligibility	
for	mass	drug	administration	do	not	account	for	high-risk	groups	within	the	population,	the	intervention	will	fail	to	
eliminate the disease and neglect those most in need.

To	stop	the	spread	of	lymphatic	filariasis,	mass	drug	administration	of	preventive	chemotherapy	is	used	to	target	areas	
in India where the disease is endemic. Districts are classed as eligible for mass drug administration when the reported 
microfilaria	rate	is	higher	than	1%,	as	determined	through	sampling.	In	Assam,	where	lymphatic	filariasis	is	endemic,	
96.39%	of	cases	occur	in	tea	garden	workers,	and	their	microfilaria	rate	is	much	higher	than	the	rest	of	the	population,	
whether	urban	or	rural,	which	is	less	than	1%	when	tea	garden	workers	are	excluded.	Despite	being	a high-risk	
group,	whether	tea	garden	workers	are	eligible	for	the	intervention	depends	on	the	microfilaria	rate	in	their	district	of	
residence.	Therefore,	they	will	not	benefit	from	mass	drug	administration	in	districts	where	the	number	of	tea	garden	
workers	is	not	high	enough	to	raise	the	district	population	microfilaria	rate	above	1%,	which	frequently	occurs	in	Assam	
because	tea	garden	workers	are	spread	across	the	state	rather	than	being	clustered	in	certain	areas.

This example highlights that population-level thresholds (for the use of mass drug administration) might not capture 
the presence of subpopulations with higher prevalence of infection. In such contexts, public health agencies should 
compare	the	expected	benefits,	risks	and	burdens	of	whole-population	mass	drug	administration	with	more	focused	
interventions in such subpopulations (99, 103).
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follow-up appointments and, when feasible, should 
be given a  choice about their preferred method 
of communication (106). In addition, tracking 
and follow-up systems should be conducted in 
a  manner that safeguards individuals’ privacy to 
the maximum extent possible. For example, those 
who visit individuals at home or in the community 
should avoid wearing clothing or driving in vehicles 
that readily identify them as public health workers 
(53). Finally, the entity responsible for managing the 
system should minimize risks to privacy, for example 
by using pseudonyms in records and establishing 
clear rules for accessing individually identifiable 
information (107).

What obligations do governments and donors 
have to ensure the quality of vaccines and 
drugs used in vaccine campaigns and mass 
drug administration programmes?

Government officials have an obligation to promote 
the health and well-being of their citizens. As a result, 
those responsible for vaccine campaigns or mass drug 
administration programmes, as well as any donors 
who support these efforts, should have reasonable 
confidence in the quality of the vaccines and drugs 
that will be used. This requires careful procurement 
practices to avoid the inadvertent use of counterfeit 
or substandard products, as well as oversight of all 
aspects of the storage, transportation and distribution 
process. The international community should assist 
countries in building capacity to create strong health 
infrastructures capable of supporting these efforts.

Box 6. Ethical controversy surrounding the use of CYD-TDV dengue vaccine

Standard	vaccination	programmes	generally	confer	direct	benefits	to	vaccinated	individuals	as	well	as	large	public	
health	benefits,	with	only	small	risk	to	individuals	who	are	vaccinated.	Dengue	disease	is	caused	by	four	closely	related	
viruses, and severe dengue disease usually only occurs when individuals are infected for the second time. The CYD-
TDV	dengue	vaccine	became	controversial	because	it	provides	benefits	for	seropositive	individuals	(those	who	have	
previously	been	infected	with	dengue)	but	increases	risk	for	seronegative	individuals	(who	have	never	been	infected).	
The suspected explanation for the worse outcomes of vaccinating those who are seronegative is that inoculation 
with	dengue	vaccine	behaves	like	an	asymptomatic	first	dengue	infection,	“priming”	those	vaccinated	for	a second	
infection.

Therefore, unless pre-vaccination screening is used to exclude seronegative individuals, overall public health gains 
derived	from	dengue	vaccination	involve	exposing	seronegative	individuals	to	greater	risk.	This	issue	is	further	
complicated	because	people	may	not	know	whether	they	are	seropositive	or	seronegative.	No	rapid	diagnostic	tool	is	
available;	existing	methods	of	pre-vaccination	screening	may	be	too	logistically	difficult	or	expensive	to	be	feasible	in	
some	places;	and	screening –	even	if	feasible –	may	result	in	false	positives,	causing	a small	number	of	seronegative	
individuals	to	be	vaccinated	by	mistake.

The use of the CYD-TDV vaccine thus raises several ethical dilemmas. First, in populations with high prevalence rates, 
modelling	suggests	that	mass	vaccination	(without	screening)	may	benefit	those	who	are	seropositive	and	have	overall	
population-level	benefits –	but	this	would	entail	harm	to	some	of	those	who	are	seronegative.	This	creates	an	ethical	
dilemma	as	to	whether	it	is	acceptable	to	maximize	overall	welfare	while	knowingly	exposing	some	people	to	risk.

Second,	if	seronegative	individuals	could	be	identified	and	excluded,	any	harm	caused	to	them	by	vaccination	would	
be preventable, so failure to screen would lead to preventable harm to seronegative individuals. If screening is not 
technically feasible in the meantime, however, some may argue that the failure to vaccinate would lead to preventable 
harm	to	those	who	are	seropositive	(and	would	have	benefited	from	vaccination).

Third,	as	the	purpose	and	value	of	vaccines	is	the	prevention	of	disease,	the	public	may	not	tolerate	a measure	that	
increases	the	risk	of	severe	illness	to	some	people,	particularly	when	vaccination	programmes	target	children,	who	
are	often	considered	to	be	an	especially	vulnerable	group	(and	are	more	likely	to	be	seronegative).	Finally,	peculiarities	
of	the	dengue	vaccine,	such	as	variable	risk–benefit	ratios	and	the	need	for	pre-vaccination	screening,	increase	
communication challenges, which may erode public trust in and acceptance of other vaccination programmes. In 2017, 
when	further	evidence	clarified	the	risk	of	severe	dengue	among	vaccinated	seronegative	individuals,	the	vaccine	was	
already privately available in several countries, and public immunization programmes were under way in parts of both 
Brazil	and	the	Philippines	where	dengue	is	endemic.	In	the	wake	of	this	controversy,	public	trust	in	immunization	has	
been	damaged	in	those	countries,	leading	to	a rise	in	vaccine	refusal	(104, 105).
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8.  Screening
and surveillance

Use of fish in water storage containers for larval 
control to prevent dengue outbreaks, Cambodia.

Source: WHO / Stephenie Hollyman
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WHO defines public health surveillance as “the 
continuous, systematic collection, analysis and 
interpretation of health-related data needed for 
the planning, implementation, and evaluation of 
public health practice” (108). As recognized in the 
WHO Guidelines on ethical issues in public health 
surveillance, countries have an ethical duty to engage 
in these activities because, “without public health 
surveillance systems, population health cannot be 
protected and inequalities cannot be adequately 
addressed” (35). In addition, once surveillance data 
have been collected, countries “have the moral duty 
to use the data actively to promote better health 
outcomes” (35). This duty includes the obligation to 
share surveillance data with relevant public health 
officials and others involved in disease prevention 
and control efforts, in a  manner consistent with 
ethical and legal principles regarding the protection 
of individual confidentiality.

Surveillance of both vectors and vector-borne 
diseases is important because many individuals 
infected with vector-borne disease pathogens are 
asymptomatic or have symptoms that are clinically 
too mild to be reported. Thus, the early identification 
of disease outbreaks requires the ongoing collection, 
analysis and interpretation of data about infection 

prevalence, vector movement and environmental risk 
factors. For this reason, vector surveillance is one of 
the four foundations of the World Health Assembly-
approved Global Vector Control Response Strategy 
for 2017–2030 (1, 2).

Screening is defined as “the presumptive identification 
of unrecognized disease in an apparently healthy, 
asymptomatic population by means of tests, 
examinations or other procedures that can be 
applied rapidly and easily to the target population” 
(109). Screening is sometimes employed as a part of 
surveillance, for example when a population is tested 
for a  vector-borne disease as part of an outbreak 
response effort. Screening can also be used for non-
surveillance purposes. For example, a  community 
health clinic might offer screening for vector-borne 
diseases to at-risk individuals in order to promote 
early access to care.

Under what circumstances is the surveillance 
of private living spaces to identify vector 
sources ethically acceptable?

The surveillance of private living spaces to identify 
vector sources is an important component of vector 
control programmes. For example, the traditional 

Box 7.  Better practices for safer water storage: compulsory vector control measures 
and targeted surveillance in India

In	2017,	the	south	Indian	state	of	Tamil	Nadu	suffered	a major	dengue	outbreak	during	which	there	were	23 294	
infections and 65 deaths. Compulsory entomological surveillance and antilarval measures, both of which involved 
public	health	workers	entering	private	households,	successfully	reduced	incidence	of	the	disease.	However,	the	top-
down, invasive and punitive nature of these interventions also raised ethical concerns.

First, entomological surveillance frequently targeted areas close to state borders, where people are often poor 
and	disadvantaged	by	lack	of	access	to	many	public	services	and	facilities	available	in	more	affluent	areas.	While	
surveillance	data	benefited	all	residents	of	Tamil	Nadu,	repeated	entry	into	people’s	homes	in	the	targeted	areas	
disproportionately	burdened	an	already	vulnerable	group,	raising	questions	of	social	justice,	equity	and	reciprocity.

Second, as Aedes mosquitoes breed in container water, the government sought to prevent larval breeding by 
eliminating domestic sources of stagnant water through door-to-door inspections of households and removal of any 
unsafe	water.	However,	this	measure	caused	considerable	resentment	because	inspections	often	took	place	without	
residents	being	forewarned.	Public	health	officials	were	authorized	to	break	into	any	homes	they	found	locked	and	
issue	legal	notices	to	penalize	non-compliant	households	with	fines	or	imprisonment.	Water	is	scarce	in	the	drier	
regions of Tamil Nadu, so emptying water containers angered the public. Removal of domestic water sources also 
disproportionately	burdened	women,	who	walk	long	distances	to	collect	water	for	their	families,	which	was	then	
wasted.	Moreover,	this	left	women,	who	were	predominantly	homebound,	without	access	to	water,	unlike	men	who	had	
alternative	sources	of	water	outside	the	home,	such	as	at	their	workplaces.

Whenever	feasible,	policy-makers	should	consider	relying	on	less	burdensome,	more	respectful	measures	to	prevent	
mosquitoes	from	breeding,	such	as	encouraging	the	public	to	keep	larvae-eating	fish	in	water	containers,	to	empty	and	
clean	water	containers	once	a week,	or	to	add	safe	larvicides	to	water	not	used	for	drinking	(113).
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method of surveillance for Aedes aegypti involves 
periodic household inspections for larvae-bearing 
containers (110), which was found in a  study to 
be associated with reduced odds of mosquito 
larval habitat reports (111). In addition to house-to-
house inspections, drones or satellite imagery are 
sometimes used to identify stagnant sources of 
water. This process can generate high-resolution 
imagery of individuals’ homes (112).

In general, before public health workers inspect private 
living spaces for potential vector sources, they should 
seek the consent of the property owner or occupant. 
If the owner or occupant is absent or unwilling to 
allow the inspection, a  judicial warrant or similar 
type of authorization should be obtained, except in 
an emergency situation. Such authorization should 
be granted only if there is a  genuine public health 

need for the inspection that outweighs the burdens 
on the owner or occupant. The ethical obligation to 
obtain consent or an external authorization does not 
depend on whether the inspection involves a physical 
intrusion to the property; for example, it applies equally 
to aerial inspections by drones. Countries should 
assess their laws and policies related to surveillance 
of private living spaces to ensure that they conform 
to these ethical principles (Box 7 and Box 8).

Individually identifiable surveillance data should not 
be shared with law enforcement agencies without 
express legal authorization, which should be granted 
only in compelling circumstances. Inappropriate 
sharing of surveillance data with law enforcement 
threatens the public’s trust in public health surveillance, 
thereby creating a disincentive for individuals to seek 
health care or to report information honestly (35).

Box 8. The eye in the sky: use of drone technology for disease surveillance in Singapore

Drones	allow	their	users	to	collect	data	from	the	skies.	An	area	in	which	drone	technology	use	has	experienced	growth	is	
the	control	of	arboviral	diseases	such	as	dengue,	Zika	virus,	chikungunya	and	yellow	fever.	These	diseases	are	conveyed	
to	humans	by	mosquitoes.	One	of	the	most	important	objectives	in	control	efforts	is	the	elimination	of	arbovirus-carrying	
mosquitoes that breed in standing water.

The National Environment Agency is responsible for the control of arboviral disease transmission in Singapore. It adopts 
a multipronged	strategy	that	integrates	national	disease	and	entomological	surveillance,	prevention	and	control,	legislative	
measures, community advocacy and research. Public health inspectors from the National Environment Agency carry out 
routine	and	outbreak-related	inspections	of	public	and	private	premises	to	identify	and	eliminate	mosquito	larval	habitats.	
A major	challenge	is	the	identification	of	standing	water	in	structures	and	containers	beyond	the	visual	acuity	of	the	
inspectors. Since 2015, the National Environment Agency has incorporated drone technology into its inspection regime 
to facilitate inspections of hard-to-reach areas. Because of its potential widespread impact on the community, the use of 
drones	is	undertaken	with	high	regard	for	public	safety	and	ethical	concerns.

In Singapore, only public health inspectors who are licensed by the Civil Aviation Authority of Singapore are allowed to 
pilot	drones	for	regulatory	inspection	work.	Individuals	must	pass	an	examination	before	the	licence	is	granted.	The	use	
of	drones	requires	two	licensed	pilots,	with	one	taking	the	controls	and	the	other	acting	as	a safety	officer.	The	most	
common use of drones is the surveillance and larvicidal treatment of areas for standing water that cannot be reached 
without	a ladder –	this	is	usually	on	rooftops	but	may	also	include	other	building	structures.

Before	a drone	is	used	for	inspection,	authorization	must	be	granted	by	the	Civil	Aviation	Authority	of	Singapore.	At	the	
site	of	deployment,	permission	is	obtained	from	the	owner	or	occupier	of	the	premises	before	the	drone	can	take	flight.	
If permission is denied or the owner or occupier is absent, the drone cannot be deployed. To minimize the infringement 
of	privacy,	the	most	direct	path	to	the	target	area	is	taken,	carefully	avoiding	windows	if	possible.	To	avoid	issues	of	data	
confidentiality,	the	video	footage	is	streamed	directly	onto	a screen	visible	to	the	drone	pilot	and	is	not	stored.	Once	the	
target	area	is	within	sight,	a still	shot	of	the	potential	mosquito	breeding	habitat	is	taken	and	shown	immediately	to	the	
owner or occupier of the premises for reference before it is deleted.

The use of drone technology in the implementation of measures aimed at reducing vector-borne diseases will continue to 
grow	and	gradually	replace	the	use	of	human	resources	to	varying	degrees.	Vector	control	policy-makers	and	practitioners	
that rely on this technology must remain accountable in order to build community trust in its safe and ethical use.



ETHICS AND VECTOR-BORNE DISEASES: WHO GUIDANCE32

Under what circumstances is it ethically 
acceptable to use human movement data 
as part of vector control surveillance 
programmes?

Monitoring human movement, for example through 
global positioning system (GPS) tracking on cellular 
phones, may provide useful information about the 
geographical distribution of vector-borne diseases 
and can help predict gaps in the coverage of control 
measures for outbreaks (3, 114). However, such 
monitoring should be approached with caution, 
particularly when applied to vulnerable populations 
such as refugees or traditional pastoralists. 
Engagement with communities, as discussed 
further below, is critical to developing surveillance 
and response efforts that are sensitive and non-
stigmatizing to individuals, communities and cultures. 
Moreover, the results of surveillance activities should 
be shared with the relevant community, except in 
exceptional circumstances when doing so might 
cause significant harm (35).

At a minimum, individuals and communities should 
be informed if GPS data on phones or devices 
will be used for public health surveillance, and 
any identifiable information collected should be 
appropriately secured (Box 9) (35).

Under what circumstances is it ethically 
acceptable to disseminate surveillance maps 
indicating the location of vectors?

Surveillance maps with information about the location 
of vectors, or of individuals affected with vector-borne 
diseases, can benefit the public by letting individuals 
know if they are living in or entering a high-risk area. 
Providing such information can be a  useful tool in 
a  comprehensive vector control programme. To 
protect personal privacy, information in surveillance 
maps should be aggregated and de-identified to 
the maximum extent possible; for example, one 
option is to delete the last several digits of GPS 
coordinates from data that are presented on publicly 
available maps. However, it should be recognized 
that even aggregated and de-identified information 
can be stigmatizing to residents and affect property 
values. Before disseminating surveillance maps, it is 
important to consider whether the potential benefits 
to the public outweigh these risks.

Ensuring the accuracy of surveillance maps is also 
an important ethical consideration. In some cases, 
maps may be based on faulty assumptions; for 
example, it can be misleading to track the locations 
of individuals based on mobile phone usage in 
settings where mobile phones are routinely shared. 

Box 9. Use of human movement data to show spread of Zika virus in Singapore

During	the	2015–2016	Zika	virus	epidemic,	Singapore	reported	460	cases.	Of	these,	64.8%	occurred	in	a cluster	in	the	
Aljunied	Crescent	area	at	the	beginning	of	Singapore’s	outbreak	in	2016.	Retrospective	analysis	of	anonymized	human	
movement	data	from	call	data	records	found	that	local	transmission	of	Zika	virus	was	higher	in	places	where	people	
had	moved	from	the	Aljunied	Crescent.	This	supports	the	view	that	human	location	data	from	mobile	phone	use	can	be	
utilized	to	mimic	population	movement	during	an	outbreak	and	identify	areas	at	risk	of	transmission,	thereby	providing	
a powerful	tool	to	control	the	spread	of	infection.

Through the use of call data records, researchers were able to categorize mobile phone users into residents, visitors 
and	construction	workers	within	the	Aljunied	Crescent	cluster	area	and	compare	the	movements	of	these	three	groups	
with case study data provided by the Ministry of Health. Human movement data indicated that visitors and residents 
in	the	Aljunied	Crescent	area	were	probably	responsible	for	transmission	of	Zika	virus	to	other	areas.	Early	in	the	
outbreak,	cases	were	particularly	high	among	construction	workers	in	the	cluster,	supporting	their	inclusion	as	a group	
in	the	study.	This	study	finding	also	emphasized	the	need	to	address	the	vulnerability	of	construction	workers,	who,	
due	to	the	transient	nature	of	their	stay,	may	reside	in	living	conditions	that	increase	their	risk	of	disease	acquisition.

The use of human movement data such as call data records can result in ethical and data privacy concerns. To 
minimize	these	concerns,	individual-level	data	should	be	de-identified	and	aggregated	prior	to	analysis	whenever	it	is	
feasible to do so (114–118).
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Disseminating unreliable surveillance maps is 
ethically problematic because it leaves individuals 
with an inaccurate understanding of their risk of 
exposure and contributes to overall distrust in the 
public health system.

What ethical issues are raised by population 
screening for vector-borne diseases?

As noted above, vector-borne disease screening 
can be conducted either as part of public health 
surveillance or to provide health information to 
a specific population. When screening is conducted 
for surveillance purposes, such as mass blood 
screening conducted during an outbreak response, 
the purpose is primarily to generate information 
about the prevalence of a  disease. However, when 
screening reveals a vector-borne disease that could 
benefit from medical intervention, individuals who test 
positive have the right to be informed of the results. 
When possible, such individuals should be provided 
with access to further diagnosis and treatment; at 
a minimum, they should be given information about 
the health care options that are available to them. 

Before screening, individuals should be told whether 
they can expect to receive the results of any tests 
performed, and about the possibility and significance 
of false positives or false negatives.

Unauthorized disclosure of individually identifiable 
screening results exposes persons to risks of 
stigmatization and discrimination. Thus, information 
generated through screening should be used only 
for the benefit of the individual or for legitimate 
public health purposes. The confidentiality of such 
information should be safeguarded, as for any other 
medical information.

The manner of population screening for vector-borne 
diseases depends on a  variety of context-specific 
factors, including population density, access to 
transportation, and availability of needed personnel 
and equipment. Depending on the epidemiological 
situation, house-to-house screening can be an 
appropriate option. House-to-house screening 
should be conducted in a manner that is respectful of 
individuals’ privacy to the maximum extent possible. 
For example, screening teams should avoid knocking 
on doors when residents are likely to be sleeping. 

Meteorological, socio-economic, environmental and socio-sanitary factors and the transmission of malaria and 
schistosomiasis in Korhogo, Cote d’Ivoire.

Source: WHO / TDR / Andy Craggs
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Individuals who refuse to participate in surveillance 
should be informed of any negative consequences 
(for example, fines or other penalties), but they should 
not be subject to harassment.

Under what circumstances can travel 
screening for vector-borne diseases be 
ethically justifiable?

In most situations, travel screening is not an 
effective means of preventing the spread of vector-
borne diseases. In addition to the logistical burdens 
involved, a  large number of infections are likely to 
be missed by non-invasive screening as a  result 
of incubation periods, asymptomatic or minimally 
symptomatic infections, and the fact that not all 
persons who cross borders do so at official points 
of entry. However, travel screening could potentially 
be justified when a  particular route has been 
identified as a likely source of introducing a particular 
pathogen to an infection-free area (119). When travel 
screening is used, individuals should be selected 
for screening based on medically justifiable factors, 
and the screening process should be conducted in 
conformity with the International Health Regulations 
(2005) and applicable national laws (120). Screening 
should never be carried out as a  subterfuge for 
denying entry to migrants or other populations (53).

How should blood or organ donation 
programmes make decisions about 
screening for vector-borne diseases in 
high-prevalence settings?

Vector-borne diseases, like other infectious diseases, 
can be transmitted to individuals who receive blood, 
blood components, tissues or organs from infected 
donors. This creates risks for individual recipients 
and public health.

Blood banks have inconsistent practices and 
policies regarding screening donors for vector-borne 
diseases (121). Ideally, in settings where a  vector-
borne disease is present, individuals should not be 
accepted as blood donors if they are infected with 
a transmissible pathogen. At a minimum, prospective 
donors should not be accepted if they manifest 
symptoms of the disease or fall into high-risk groups 
as determined through questioning. In addition, 

all blood should ideally undergo screening for the 
prevailing endemic infectious agents (for example, 
malaria), as well as pathogen inactivation if such 
methods are available (122–129).

The problem is that, in some settings with a very high 
prevalence of vector-borne diseases, following this 
process would result in excluding the vast majority 
of donor blood, resulting in an insufficient supply 
for patients in need of transfusion. Depending on 
available resources, it may be possible to mitigate 
this problem by using more sophisticated tests that 
can directly detect the presence or absence of the 
infectious agent. However, these tests might not be 
available in low-resource settings; moreover, even 
when they are available, the supply of uninfected 
blood may still be insufficient to meet the demand.

In these situations, blood transfusion programmes 
should weigh the risk of disease transmission resulting 
from accepting potentially infected blood against the 
risks associated with having an insufficient supply 
of blood available for transfusions. In making this 
assessment, they should take into account factors 
such as the severity of the disease in question for 
transfusion recipients, the availability and efficacy of 
diagnostic methods and treatments for recipients who 
become infected, and the likelihood that recipients 
are already infected or will become infected with the 
disease by means other than transfusion. It is also 
necessary to consider whether a policy of accepting 
potentially infected blood might decrease community 
trust in the health system generally or the blood 
donation system in particular, potentially deterring 
individuals from becoming donors or agreeing to 
receive transfusions when needed.

Blood transfusion programmes and health care 
providers should also seek to avoid unnecessary 
blood transfusions by implementing evidence-based 
patient blood management programmes. Doing 
this is important in all settings, but it is particularly 
necessary in situations where the safety of the donor 
blood supply cannot be ensured.

Finally, as with all screening programmes, 
asymptomatic blood donors who are identified 
as carriers of a  treatable vector-borne disease as 
a result of questioning or serologic testing should be 
informed of this fact and offered access to treatment.
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9. Research

Community members in Salto, Uruguay, engaged 
in the management of a research programme on 

mosquito breeding and dengue transmission.
Source: WHO / Sebastian Oliel
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There is an urgent need for more research on 
vector-borne diseases. In addition to basic scientific 
research, priority research areas include vaccines, 
vector control and other preventive measures, 
surveillance techniques, the use of data to predict 
disease outbreaks and disease severity, social 
science research on the role of human behaviour in 
disease transmission and prevention, and strategies 
for designing effective community engagement and 
educational campaigns.

Research should not be considered a  stand-alone 
enterprise, but instead should be integrated into all 
aspects of public health practice and health service 
delivery. For example, implementation research 
should be done before, during and after public 
health initiatives such as mass drug administration, 
distribution of insecticide-treated nets, or indoor 
residual spraying programmes (130). Research 
efforts should be tailored to the needs of particular 
countries and settings.

What factors should researchers and 
research sponsors consider in designing 
and conducting collaborative international 
research?

Collaborative international research should be 
conducted in a manner that ultimately improves local 
research capacity in low- and middle-income countries. 
To this end, when research projects come from abroad, 
local investigators should be involved as collaborators 
as early on in the process as possible. In addition, 
an ongoing process of community engagement is 
essential to ensure that studies respond to questions 
of local public health importance. In trials of new 
technologies, this process should include efforts to 
determine whether those technologies, if successfully 
developed, would be deemed acceptable in light of 
local attitudes and values.

Collaborative international research should be 
designed so that the populations in which it is carried 
out stand to benefit from the results. Thus, research 

2 Additional guidance on ethical issues in research can be found in documents related to research on specific diseases. See for 
example UNAIDS/WHO guidance document on Ethical considerations in biomedical HIV prevention trials (133). 

should lead to technology transfer, whenever 
applicable, for the benefit of the local community, 
along with access to any necessary ancillary 
resources, such as diagnostic tools. If capacity to 
implement new technology is lacking, the sponsors, 
researchers, institutions and governments involved 
should specify the capacity-building efforts that will 
be undertaken, as well as any additional resources 
that will need to be provided in order to make the 
technology available throughout the community on 
an equitable basis.

What sources of ethical guidance are relevant 
to vector-borne disease research?

Human studies on vector-borne diseases should 
adhere to relevant international standards on 
research involving human participants. Those 
standards have been articulated in numerous 
international documents, including guidelines from 
WHO, the Council for International Organizations of 
Medical Sciences (CIOMS), and the World Medical 
Association (54, 131–133).2 In addition to ethical 
guidelines on research involving human participants, 
various organizations have issued guidance on 
ethical issues for research with animals, including 
CIOMS, the Nuffield Council on Bioethics, and the 
Norwegian National Committees for Research Ethics 
(134–136). Guidance also exists for research integrity 
issues, including standards for data practices 
and management and publication practices (137). 
Finally, several organizations have issued specific 
guidance on ethical issues related to research on 
genetic modification of vectors, including WHO (on 
behalf of the Special Programme for Research and 
Training in Tropical Diseases), the United States 
National Academies of Sciences, Engineering, and 
Medicine, and a coalition of public and private sector 
organizations that are sponsors or supporters of 
gene drive research (138–140). Those responsible 
for designing, conducting or reviewing research on 
vector-borne diseases should familiarize themselves 
with these resources.
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Does guidance on informed consent and 
community engagement in global research 
ethics documents apply to genetically 
modified vector research?

The World Medical Association Declaration of 
Helsinki and the CIOMS International Ethical 
Guidelines for Health-Related Research Involving 
Humans both provide guidance on informed consent 
and community engagement. However, it is not clear 
whether either is applicable to research focused 
on gene drive constructs aimed at reducing or 
altering vector populations (141). The Declaration of 
Helsinki characterizes itself as “addressed primarily 
to physicians” and restricted to “medical research”. 
The 2016 iteration of the CIOMS International Ethical 
Guidelines does not restrict its guidance primarily to 
physicians or biomedical research but describes its 
current scope as “confined to the classic activities 
that fall under health-related research with humans, 
such as observational research, clinical trials, 
biobanking and epidemiological studies”. Neither 
of these guidance documents is thus apt for 
genetically modified vector field research, which is 
multidisciplinary in nature and involves a  different 
testing and development pathway to clinical trials and 
“classic” human research activities (141). Similarly, 
the testing of area-wide vector control methods does 
not conform to the clinical trial model of soliciting 
individual informed consent (142). Accordingly, 
additional guidance related to genetically modified 
vector research would be useful (142, 143).

Can it ever be ethically acceptable to conduct 
research on vector-borne diseases without 
obtaining individual informed consent?

International guidelines on research ethics provide 
that, in most cases, human beings should not be 
involved as participants in research without their 
individual informed consent. The process of informed 
consent includes giving prospective research 
participants information about the potential benefits 
and risks of and alternatives to research participation, 
and ensuring that they are in a  position to make 
a voluntary decision. It is also important to confirm 
that participants actually understand the information 
that they have been given.

In some cases, it can be ethically acceptable to 
conduct research without obtaining individual 
informed consent. For example, most ethics 
guidelines recognize that individual informed consent 
is not necessary when it would be impracticable to 
obtain due to the nature of the research design, 
provided the study involves no more than minimal 
risks and other safeguards are included to protect 
participants’ rights and welfare (54). One example of 
such a situation is certain types of cluster randomized 
trials, in which groups of participants are randomly 
assigned to receive different interventions  (54). 
This kind of design might be used in some types 
of vector-borne disease research, such as a  study 
comparing different protocols for outdoor insecticide 
spraying in different urban settings. In studies such 
as this, a  research ethics committee could waive 
the requirement of individual informed consent 
if it determines that the risks to participants are 
minimal and other relevant protections are in place, 
including an appropriate process of community 
engagement (141).

To what extent does the notion of individual 
informed consent apply to gene drive 
field trials?

An individual qualifies as a research participant and 
should normally give informed consent as a condition 
of their participation if:

• they are directly intervened upon by an
investigator;

• they are deliberately intervened upon via
manipulation of their environment by an
investigator;

• they interact with an investigator for the
purpose of collecting data;

• an investigator obtains identifiable private
information about the individual for the
purpose of collecting data (144).

Based on these criteria, caged field trials or open 
releases of modified vectors in the context of 
a research trial would not satisfy the requirements of 
the first two criteria, since no individual is intervened 
upon directly or deliberately, even if they live in 
close proximity to the cages or release sites (138). 
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This is because release trials typically involve male 
mosquitoes, which do not bite humans. Accordingly, 
simply living in the vicinity of a genetically modified 
mosquito release is not sufficient grounds to require 
informed consent from any individual for an open 
release of mosquitoes (138, 142).

Even when gene drive research does involve direct 
interventions on individuals, written informed consent 
will not always be required. For example, it may be 
unnecessary to obtain written consent to access 
homes for the placement of vector traps or collecting 
vectors in the context of genetically modified 
vector trials, as people often allow visitors into their 
homes without a  formal consent process; only the 
oral agreement or authorization of the inhabitant is 
usually required in everyday life (145).

On some occasions, written informed consent may 
be necessary, but not at an individual level. For 
example, in some studies, vector placement in, or 
collection from, households may be linked to GPS 
data, which would be required for spatial analysis of 
the spread and species composition of vectors after 
release. When GPS data are highly precise, they will 
tie the associated vector data to specific households. 
Since it is the household that is identified, and 
not an individual, the consent of the head of the 
household or their designate is more appropriate 
than a requirement for all members of the household 
to provide informed consent. Such reasoning may 
be problematic, however, if only one individual lives 
in a household. In such instances, the sole occupant 
of the household may be indirectly identifiable at an 
individual level.

However, the notion of household consent may be 
problematic because of the implicit power dynamics 
within a  household (146). For example, consent on 
behalf of the household is often given or refused by 
the male head of the household, which may reflect 
a  patriarchal bias. Household consent may also 
not be appropriate when more than one mentally 
competent and autonomous adult or family shares 
a  household and no single adult person is deemed 
to be a  representative of the household. In such 
instances, one adult may give household consent 
on behalf of other mentally competent adults in that 
household who hold different views on the provision 
of consent. Reliance on household consent may also 

be problematic if a child is the head of the household. 
In such a  situation, a  child may not have the legal 
right to give consent on behalf of other children or 
mentally incompetent adults in that household (147).

Why is community and stakeholder 
engagement important in gene drive field 
research and how should engagement 
processes unfold?

Researchers have an ethical obligation to advance 
trustworthy gene drive science, and community 
engagement is an essential part of achieving this 
goal. Engagement should never be regarded as 
simply a  series of minimum actions or steps to 
be taken to facilitate the conduct of gene drive 
science  (141). Instead, the establishment of trust 
between researchers and sponsors on the one hand, 
and stakeholders, the public and communities on the 
other hand, is morally important in its own right (141). 
Engagement is also a  means of empowering 
community members to play an active role in the 
research process, which can generate important 
insights into the way in which the research is designed 
and conducted.

There may be many individuals living within a  trial 
site who are not, in a  traditional sense, subjects of 
the research at hand, but who nonetheless may be 
affected by the conduct of research. Community 
engagement addresses ethical obligations to these 
people, including undertaking procedures that would 
be expected to identify them, advising them that they 
may have interests at stake, finding out what concerns 
they may have, responding to those concerns, and 
reaching some form of agreement about whether the 
trial should proceed.

It is important to reflect on who should drive or 
steer community engagement processes and why 
building trust in proposed gene drive field sites is 
an important goal worth pursuing (148). In light of 
the complicated matters concerning community 
engagement and ethics that are inextricably linked 
with gene drive technology, and because researchers 
and sponsors may be conflicted in driving the 
engagement process, an ethics advisory group 
comprising experts external to the project is an 
important mechanism to supplement the input from 
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community advisory boards or other community 
engagement activities (149).

Trial authorization by the hosting community and, 
potentially, peripheral communities that may be 
affected may also be necessary (148). Because 
the nature of community authorization will vary 
in different contexts, it is essential to investigate 
what the community itself considers to constitute 
a  valid authorization. Therefore, identification of 
key stakeholders and community representatives is 
vital, and early and ongoing engagement with these 
parties is essential (148).

Community engagement does not imply advocacy, 
and it should not be conflated with or mistaken for 
public relations or marketing (149). Researchers 
should have a plan for interacting with those who do 
not agree with the conduct of research on gene drive 
vectors in their community. Trustworthiness of the 
information shared – including the potential risks and 
benefits of gene drives relative to alternative control 
options, and who develops and assesses the risks 
for gene drive applications – is crucial to informing 
public perception of gene drive science (75).

What factors should be considered in risk 
management of gene drive research?

Gene drive applications offer the promise of major 
reductions in disease burden (150). However, gene 
drive research has faced social resistance based on 
the concern that engineered vectors could spread 
beyond intended boundaries to communities or areas 
where the idea is not welcomed. While some methods 
for retrieving synthetic gene drives are being developed 
(151, 152), more attention needs to be paid to the 
challenges that might arise if released gene drives 
need to be recalled. Other concerns centre around the 
absence of a firm international regulatory framework, 
and the potential evolution of resistance in mosquito 
populations that will stop the gene from spreading.

Unforeseen negative consequences of a genetically 
modified vector release are risks that cannot be 
managed with the solicitation of informed consent 
alone. Risk assessment should be grounded in 
the protection goals established by the countries 
that would host the testing or use the technology 
(149). Such assessment should cover not only 

environmental and health risks, but also social and 
economic risks (153, 154). Given that the risks that 
the research team identifies as most significant 
may not align with those of greatest concern to 
the lay public, investigators and funders must plan 
for how public input on perceived risks can be 
solicited and integrated with the proposed study. Site 
selection must consider issues such as necessary 
entomological conditions and adequate access to 
local, technical and regulatory expertise, as well as 
appropriate isolation. Small-scale release sites should 
ideally not be located in close proximity to national 
borders (149). Confinement strategies, safeguards, 
and appropriate governance for use are also critically 
important components of gene drive research (64). 
Beyond potential risk, researchers working on gene 
drives must also broadly assess the technology’s 
potential impacts, including societal impacts, public 
perception and acceptance, ecological and health 
impacts, and biosafety and biosecurity issues, as well 
as how regulation and other forms of governance 
might manage the risks and promote the benefits (64). 
Each setting will require a bespoke risk assessment 
and mitigation plan.

An external risk assessment, conducted by qualified 
individuals with no vested interest in the success 
of the product, is essential for building community, 
stakeholder and public confidence. The results 
of the risk assessment should be made publicly 
available in the interests of transparency, and to 
facilitate trust-building between the research team 
and the community. Funders should be prepared 
to support the costs for risk assessment and 
environmental monitoring as integral parts of the 
overall research plan.

Risk assessment must be re-examined and updated 
before moving forward along the testing pathway 
to take into account any changes in human or 
environmental exposure, additional data, and any 
further public concerns. Such risk assessment 
should occur independent of, and not supersede, 
the risk assessments of the proposal performed 
by regulators. Genetically modified vector studies 
should also develop a  risk mitigation plan. After 
a  decision to implement genetically modified 
vectors has been taken, there will be a  need for 
ongoing surveillance, monitoring and evaluation. 
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Researchers, funders and government authorities 
should work together to reach an understanding on 
potential liability and remediation measures before 
trial commencement (149).

Box 10 presents an example of how the World 
Mosquito Programme deals with the matter of 
informed consent in field trials.

Box 10. The World Mosquito Programme: informed consent in field trials

Wolbachia-based	open	field	trials	offer	an	example	of	how	the	introduction	of	an	experimental	intervention	in	
a field	trial	context	may	or	may	not	necessitate	the	solicitation	of	individual	informed	consent.	The	World	Mosquito	
Programme (previously the Eliminate Dengue Programme), an international research programme focusing on open 
field	releases	of	Wolbachia-infected	mosquitoes,	has	developed	bespoke	approaches	to	the	solicitation	of	informed	
consent	in	their	open	field	trials	in	Australia,	Indonesia	and	Viet	Nam (141, 155–160).

In Australia and Viet Nam, World Mosquito Programme investigators deemed the solicitation of informed consent 
from	at	least	one	member	of	a household	a prerequisite	for	the	release	of	Wolbachia-infected mosquitoes on 
that	household’s	property	(141). In Indonesia, Wolbachia-infected insects were released in public areas near 
households	without	the	consent	of	nearby	households,	or	on	a household’s	property	with	the	consent	of	a household	
member (141).

The	World	Mosquito	Programme	has	developed	a public	acceptance	model	of	engagement	to	cultivate	community	
support for its research activities (161).	Such	a model	has	been	scaled	for	a citywide	deployment	of	gene	drive	
mosquitoes and could be used cross-culturally for future deployments in other settings, with appropriate local 
adaptation.	The	public	acceptance	model	is	premised	on	the	following	“public	participation	principles”.

• Respectfulness: caring for and heeding the interests and concerns of others.
• Inclusiveness:	making	an	effort	to	include	everyone	within	its	scope.
• Transparency: being clear, open, and not hiding anything.
• Responsiveness: showing that requests or concerns have been heard and trying hard to accommodate them.
• Honesty: telling the truth, not trying to deceive or allowing untruths to prevail.

Each	principle	is	linked	to	one	or	more	“measures	of	success”.

The	public	acceptance	model	consists	of	four	key	components:

• Raising awareness.	This	is	achieved	by	providing	information	to	residents	and	key	stakeholders	about	the	
programme.	These	activities	included	face-to-face	meetings,	media	events,	stalls	at	community	markets,	
community	presentations	utilizing	existing	community	networks	such	as	community	associations,	information	
kiosks	in	public	spaces,	traditional	and	electronic	mail-outs	of	information	letters	and	deployment	coverage	
updates,	a public	billboard	and	newspaper	advertising,	a school	outreach	programme	and	a social	media	incentive	
programme.

• Quantitative surveys. These surveys measured community awareness and acceptance. Each telephone survey was 
undertaken	at	roughly	six-month	intervals.

• Issues management system. The system allowed community members to easily contact the programme with 
questions or concerns and have them addressed by programme staff typically within 24 hours of receipt. This also 
allowed residents to opt out of direct participation if they had concerns.

• Community reference group.	The	group	consisted	of	respected	community	members	from	key	stakeholder	groups	
and	included	representation	from	the	local	city	council,	provincial	health	officials,	the	local	indigenous	community,	
the defence force, local businesses, community development and environmental groups, the tourism sector and 
the	education	sector.	The	reference	group’s	primary	function	was	to	independently	review	the	World	Mosquito	
Programme’s	activities	to	ensure	that	it	had	carried	out	engagement	in	accordance	with	its	commitments	and	
stated	public	participation	principles.	The	reference	group	was	also	kept	regularly	updated	on	the	latest	results	of	
the programme.

While	the	World	Mosquito	Programme’s	approach	provides	a helpful	template	for	the	conduct	of	other	gene	drive	field	
trials,	investigators	of	genetically	modified	vector	trials	should	devise	their	own	bespoke	community	and	stakeholder	
engagement processes, and consider conducting preceding social science research, to gauge perspectives of the host 
community on the technology (75, 141).	Published	guidance	on	stakeholder	engagement	practices	specific	to	area-
wide vector control methods may be helpful in developing such engagement strategies (139, 141, 148, 149, 157).
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Under what conditions are human challenge 
studies with vector-borne pathogens ethically 
acceptable?

Human challenge studies  – that is, studies in 
which healthy people are intentionally infected with 
a  pathogen or other microorganism  – have a  long 
history in the study of vector-borne diseases. At first 
glance, the idea of deliberately causing infections 
might seem ethically problematic. However, a general 
consensus exists that these studies can be ethically 
acceptable if the risks are limited and justified by the 
potential scientific benefits, and the participants are in 
a position to provide voluntary, informed consent (3).

Challenge studies are particularly useful in developing 
vaccines, as they enable multiple vaccine candidates 
to be first tested with a small number of participants 
in a  controlled clinical environment. Then, those that 
show sufficient promise can be tested in large-scale 
field trials in endemic areas. By making it possible to 
subject a  larger number of candidates to preliminary 
testing, this process potentially increases the efficiency 
of vaccine development, thus enabling public benefits 
to be achieved sooner than might otherwise be 
possible. In addition, it substantially reduces the total 
number of persons exposed to risk, because field 
trials are conducted only after a candidate has already 
shown promise in smaller studies (162). There can 
thus be strong ethical reasons in favour of conducting 
challenge studies, including in endemic settings.

In most cases, challenge studies are similar to 
early stage drug toxicity studies in that they expose 
healthy individuals to risks without any possibility 
of direct medical benefit. However, in some cases, 
participation in challenge studies might have direct 
benefits for healthy persons in countries where the 
disease in question is endemic. This would be the case 
if “(i) controlled infection leads to protective immunity 
against endemic diseases that otherwise would have 
put them at risk and/or (ii) [a human challenge study] 
involves infection with a  locally prevalent pathogen 
which participants might otherwise have been infected 
with later; but controlled infection (yielding immunity) 
leads to less severe illness than would otherwise be 
expected (in light of the controlled timing of infection, 

3 For an argument that “there are no moral limits on the amount of risk or money participants should be allowed to accept to take part 
in clinical trials”, including challenge studies, see Anomaly and Savulescu (166).

early diagnosis, monitoring, and care provided during 
the study)” (163).

Challenge studies should be performed with particularly 
stringent informed consent processes. Since these 
studies are complex and may involve significant risks, 
participant understanding should be tested during 
the consent process  – this is standard practice in 
contemporary challenge study research (164). In 
addition to ensuring that the risks of such studies are 
minimized and reasonable in relation to the anticipated 
scientific benefits, research ethics committees should 
consider whether to define a locally acceptable upper 
limit to the total level of risks to which participants 
are exposed. As in all studies involving a  potential 
risk of harm, mechanisms should be in place for 
compensating any participants who suffer injuries and 
ensuring that they receive appropriate medical care.

Research ethics committees should carefully review 
any financial incentives offered to study participants. 
At a  minimum, such payments should be adequate 
to compensate participants for their time and out-
of-pocket expenses, such as transportation costs. 
Since challenge studies sometimes require large time 
commitments (for example, inpatient stays), they 
are frequently associated with relatively high levels 
of payment that are nonetheless widely viewed as 
ethically appropriate (164). Some ethics committees 
might decide to prohibit additional incentive payments 
because of concerns about undue inducement. Others 
might reasonably decide to allow such payments in order 
to incentivize participation and dispel the “therapeutic 
misconception”  – participants’ mistaken belief that 
research studies are primarily designed to provide 
a therapeutic benefit to them (165, 166).3 In determining 
the appropriateness of providing incentive payments, 
researchers and ethics committees should consider 
the attitudes and values of the population from which 
participants will be drawn; doing this requires a carefully 
designed process of community engagement.

Because challenge studies involve deliberately causing 
infections, they pose risks not only to the participants 
but also, in some cases, to third parties. It is therefore 
important to ensure that they are conducted under 
circumstances in which risks to third parties can be 
adequately contained. In some cases, this will require 
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conducting such studies in inpatient settings. When 
third-party risks are significant, appropriate infection 
control measures should be implemented as part of the 
research protocol. Where appropriate, research ethics 
committees should consider requiring researchers to 
seek approval from local public health authorities, and 
inform, and possibly obtain the consent of, identifiable 
third parties known to be at heightened risk from the 
study (for example, family members of participants).

It can be important to conduct human challenge studies 
in settings in which the disease of interest is endemic 
in order to evaluate how the immune response differs 
among individuals previously exposed to the pathogen 
and, particularly, how vaccines and other interventions 
work in the populations most at risk. In addition, 
appropriately designed studies conducted in endemic 
settings may pose below-average risk to participants, 
as some individuals may already have immunity to 
the pathogen based on previous infection or genetic 
factors. However, conducting human challenge 
studies in endemic regions also raises special ethical 

challenges. For example, third-party risks may be 
higher where challenge studies are conducted without 
inpatient isolation in areas with vectors capable 
of transmitting the pathogen being studied (167). 
Many persons in these settings also suffer from 
additional sources of vulnerability, such as poverty or 
membership of stigmatized groups. Moreover, in some 
regions, there may be high levels of distrust in research, 
particularly when it is undertaken by foreign entities. 
Engagement with local communities in the design 
and implementation of challenge studies is therefore 
particularly important.

In light of the importance of challenge studies to the 
development of vector-borne disease vaccines, countries 
should ensure that their laws and regulations do not 
explicitly or implicitly make it impossible to conduct 
them (for example, through broad criminal prohibitions 
against infecting individuals with infectious diseases).

Box 11 presents a  case study of a  malaria human 
challenge study in Nairobi, Kenya.

Box 11. Malaria human challenge study in Nairobi, Kenya

Conducting malaria challenge studies in endemic countries helps ensure that data generated are applicable to similar 
populations that will ultimately receive malaria interventions, which may not be the case if the genetic traits of research 
participants or their previous exposure to malaria differ substantially from those of the population where the interventions 
will be used. The Hodgson et al. 2014 study (168)	in	Nairobi	involving	falciparum	malaria	was	the	first	human	challenge	
study performed in Kenya and was based on years of similar trials done at the Walter Reed Army Institute of Research in 
Washington, DC (169). To inform the conduct of future studies, the authors outlined lessons learned from the study.

First,	investigators	implemented	measures	to	minimize	risks	to	participants.	Extensive	screening	was	used	to	exclude	
potential	participants	with	conditions	that	would	result	in	unacceptable	risks	related	to	malaria	infection.	However,	the	
study also included measures to avoid unfairly excluding groups from participating in the study. In addition, inpatient 
monitoring	was	used	to	prevent	participants	from	experiencing	delays	in	accessing	medical	care	due	to	Nairobi’s	
traffic	conditions.	Risks	were	further	reduced	by	the	short	length	of	the	challenge	infection	and	universal	treatment	of	
participants	either	once	diagnosed	or	when	the	study	finished.	Investigators	also	highlighted	the	necessity	of	support	
from institutions experienced in conducting malaria challenge studies to ensure participant safety.

Second,	risks	to	the	community	were	also	minimized	because	it	was	an	inpatient	study	and	Nairobi	itself	lacks	mosquito	
vectors of malaria.

Third,	care	was	taken	to	ensure	adequate	informed	consent.	Investigators	emphasized	the	need	for	thorough	information	
sessions, and prospective participants were stringently tested for understanding before enrolment was permitted. 
Researchers	initially	aimed	to	recruit	medical	students	but	ultimately	enrolled	a wider	range	of	participants.

Fourth, investigators reported the payment amount given to participants and how this was calculated relative to local 
wages to fairly compensate for time and burdens without constituting undue inducement. Payments attracted some 
negative	attention	in	the	media,	to	which	the	institution	responded	by	further	clarifying	the	decision-making	process.

Fifth, the study was registered with the Pan African Clinical Trials Registry and approved by local and international ethics 
committees.	The	authors	reported	the	stages	and	time	taken	for	ethics	committee	review	and	regulatory	approval.

Finally,	investigators	emphasized	the	importance	of	early,	multidisciplinary	engagement	with	key	stakeholders	and	of	
incorporating the views of the local community (164, 168–170).
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What safeguards should be employed 
in studies involving the use of human 
landing catches?

Human landing catches involve the participation of 
individuals who act as “baits” for mosquitoes. This 
method has been used in the past as a  standard 
method for estimating infection rates and human biting 
rates (3). Many of those who serve as bait in human 
landing catches come from low-status, marginalized 
populations, and they may therefore assume these 
roles in order to obtain food, shelter or similar benefits 
(171, 172).

Individuals who serve as human landing catches should 
be specifically trained for this activity; generally in good 
health; clearly informed of the risks they are assuming; 
and given vaccines, chemoprophylaxis or treatment as 
appropriate (173). In addition, they should be ensured 
compensation for any injuries they suffer as a result of 
being a landing catch. Policy-makers should consider 
limiting how frequently individuals can serve as human 
landing catches (174).

Many ethics review boards no longer allow such 
collections, regardless of conditions. There are 
a variety of methods, such as Shannon traps, that allow 
the quantifiable capture of mosquitoes attracted to an 
individual while protecting the person from being bitten 
(175). Studies relying on quantifying direct human–
mosquito contact should try to use an indirect trapping 
method instead of human landing catches.

What role can research play in reducing the 
pregnancy-related risks of vector-borne 
diseases?

Many vector-borne diseases pose unique risks during 
pregnancy. For example, malaria is more likely to be 
severe or fatal in patients who are pregnant, and it can 
also cause morbidity and mortality by exacerbating 
anaemia (176). Similarly, dengue during pregnancy 
can lead to low birth weight and miscarriage (177), 
and Zika virus can cause microcephaly and other 
serious birth defects, including neurological changes 
that disrupt and damage normal processes of early 
childhood development (178). It is therefore crucial that 
governments and other funders support research on 
the impact of vector-borne diseases during pregnancy, 
as well as the safety and efficacy of drugs in persons 
who are pregnant.

Historically, persons who were pregnant  – or even 
non-pregnant persons who were capable of becoming 
pregnant – were excluded from most types of research 
on new drugs and other medical interventions on the 
theory that they were inherently vulnerable and in need 
of protection (3). It is now recognized that this approach 
was misguided, as pregnancy is not itself a  source 
of vulnerability (179). In addition, excluding pregnant 
persons from research is counterproductive because, 
if research during pregnancy is not conducted, medical 
treatments will still be given to persons who are 
pregnant, but in uncontrolled situations and without an 
evidentiary basis. To avoid this concern, researchers 
should ensure that all inclusion and exclusion criteria, 
including pregnancy, have a valid scientific justification 
based on a study-specific analysis of the benefits and 
risks involved.

What type of governance frameworks should 
be involved in overseeing vector-borne 
disease research?

It is essential to have a governance framework in place 
to ensure that ethical standards in research are followed. 
While many countries have created governance 
frameworks for research with human participants, 
these frameworks are often not supported by sufficient 
resources to be effective. Moreover, few countries 
have well developed frameworks for evaluating the 
health and environmental implications of research not 
involving human participants, such as studies on the 
release of genetically modified organisms. National, 
commercial, and other types of research funding 
bodies can fulfil their benefit-sharing responsibilities 
by partnering with host countries to strengthen their 
capacity for such governance (42).

The appropriate type of governance framework will 
vary depending on a  country’s overall regulatory 
framework, as well as the types and amount of 
research conducted in the country. In some cases, the 
appropriate locus of oversight may be institutionally 
based committees, while in other settings it may be 
preferable to rely on regional or national-level oversight. 
Oversight responsibilities might also be divided among 
multiple entities within a  country; for example, one 
entity might have responsibility for issues of research 
ethics while another has responsibility for biosafety 
considerations (138).
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10.  Community 
engagement

TDR-IDRC research with Maasai communities 
to improve resilience to African trypanosomiasis 

in Tanzania.
Source: WHO / Andy Craggs



45COmmUNITy ENGAGEmENT

The value of involving a diverse range of individuals 
and institutions in the conduct of public health 
activities is increasingly recognized as a best practice 
in global public health (180). This process is referred 
to by different terms, including “participation”, 
“engagement”, “consultation” and “involvement”, 
with the relevant groups variously described as the 
“public”, “community” or “stakeholders”. This section 
uses the term “community engagement” following 
WHO’s recognition that “people and the communities 
in which they are born, raised, live, work and play, 
are at the heart of delivering people-centred and 
integrated health services” (181).

Broadly speaking, community engagement is “a 
process of developing relationships that enable 
stakeholders to work together to address health-
related issues and promote well-being to achieve 
positive health impact and outcomes” (180). Premised 
on the idea that people should be at the centre of 
any effort to improve health conditions (182), it has 
become a  critical component of all public health 
activities, including surveillance (35), prevention, 
treatment and research (54).

No single approach to community engagement is 
appropriate in all situations. Rather, the process will 
vary in size, scope and location depending on the 
nature of the issue, the goals of the interaction, the 
individuals and groups involved, and other contextual 
factors. Often, the challenge is determining how 
genuine community engagement can take place in 
ways that are both timely and sensitive to context.

Why is community engagement essential to 
the control of vector-borne diseases?

Community engagement has been recognized 
as a  fundamental element in developing effective 
approaches to combating vector-borne diseases 
(183). It enhances the effectiveness of vector 
control efforts by facilitating the contextualization 
and adaption of health services and interventions 
in a  manner that takes into account the attitudes, 
practices and values of affected individuals and 
groups (25, 184).4 In addition, community engagement 
can play an important role in promoting trust, 

4 For example: “Using appropriate technology means paying attention to the ways in which communities use and perceive existing 
vector control strategies, as well as thinking about end-user preferences and concerns” (25).

community ownership and participation, ultimately 
contributing to the sustainability of interventions and 
initiatives. Finally, community engagement has an 
inherent ethical value, as it demonstrates respect for 
communities and their individual members.

Community engagement is particularly important in 
the context of vector-borne diseases, because the 
risks and benefits of many control measures affect 
large segments of the population. Moreover, many 
of these measures require broad levels of public 
participation. For example, an intervention intended 
to control vectors by eliminating sources of stagnant 
water will not be successful unless all households in 
a community are motivated to participate.

For these reasons, it is essential that any significant 
public health intervention related to vector-borne 
diseases include a community engagement strategy. 
These strategies should identify the specific issues 
and decision points about which engagement will 
be sought, as well as the types of activities that 
will be used and the relevant communities that will 
be involved. In addition, community engagement 
strategies should include mechanisms to ensure 
that information generated through engagement 
activities will be communicated to regulators and 
others involved in implementing decisions.

What kind of activities does community 
engagement involve?

Community engagement includes a  spectrum of 
activities, including the following:

• reaching out to and informing the community
of policy directions of the government;

• consulting the community as part of
a process to develop government policy
or to build community awareness and
understanding;

• involving the community to ensure that their
issues and concerns are understood and
considered as part of the decision-making
process;
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• collaborating with the community by 
developing partnerships to formulate opinions 
and provide recommendations;

• shared leadership and empowering the 
community to make decisions and to 
implement and manage change (185).

The first level  – providing information  – is 
essential in all situations. The key is to provide 
accurate information that is simple enough for 
the general public to easily grasp. The manner 
in which information is provided need not be 
resource intensive. For example, messages can be 
disseminated inexpensively through text messages, 
radio programmes, social media, or pre-existing 
community resources such as community health 
volunteers. The type of method used should take into 
account existing practices for information sharing. 
However, providing relevant information in a  way 
that community members can understand is simply 
a minimum baseline; it is not sufficient to satisfy the 
obligation to conduct community engagement.

An important consideration in determining the 
intensity of community engagement efforts is the 
amount of time remaining before a decision needs to 
be made or implemented. In emergency situations, it 
may be impractical to engage in lengthy deliberative 
processes, but expedited methods for involving 
the community, such as phone consultations 
with established community leaders, will usually 
be possible. In general, community engagement 
activities should be conducted at the earliest possible 
opportunity, both to avoid time pressures and to 
ensure that the community’s input is obtained before 
critical decisions are made.

Because vector-borne diseases have long-lasting 
effects on communities, it is likely that issues 
requiring community engagement will arise more 
than once. Mechanisms for community engagement 
should therefore be designed with an eye towards 
long-term sustainability, taking advantage of pre-
existing community health structures. In some 
situations, it may be appropriate to set up ongoing 
community advisory groups.

Who counts as the “community” for purposes 
of community engagement activities?

The relevant community for engagement activities 
should be determined in light of who is most likely 
to be affected by the issue under discussion. For 
example, for an intervention designed to eliminate 
sources of stagnant water, the target community 
might be limited to households that store water at 
home in containers, as opposed to all households 
located in the area. Community engagement 
strategies would therefore be aimed at direct 
dialogue with members of those households in order 
to identify methods for collecting and storing water 
that will be accepted and sustainable over time. By 
contrast, an intervention involving the aerial spraying 
of insecticides would affect a  larger group of 
people and require different engagement methods. 
As the size of the relevant community increases, 
ensuring the inclusion of diverse and representative 
perspectives may require the involvement of pre-
existing groups, such as governmental institutions, 
community advisory boards, trade unions, and 
religious or cultural associations.

Defining the relevant community for issues related 
to vector-borne diseases is complicated because 
vectors are not confined to discrete geographical 
areas. This means that a  collaborative effort is 
required for their control, which can involve multiple 
communities, sometimes across different countries. 
The views and perspectives of these groups can be 
shaped by different agendas and resources, which 
can create tensions in community engagement 
efforts, especially where mistrust and historical 
concerns about outside communities exist.

It is important to recognize that the most vocal 
members of a  community are not necessarily 
representative of the majority perspective. In addition, 
local norms, roles and relations can also affect the 
composition and representativeness of community 
groups, which can result in the marginalization 
of vulnerable individuals. Such circumstances 
can produce partial or biased accounts of how 
interventions ought to be conducted, with insufficient 
attention to the attitudes and values of those without 
social power or status. Those designing community 
engagement activities should be aware of how 
local power structures may lead to the silencing of 
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particular voices, such as those of women, young 
people, certain ethnic groups or elderly people. 
When feasible, multiple meetings with differently 
configured groups can help bring more voices into 
the discussion.

What are some additional challenges involved 
in conducting community engagement 
activities related to vector-borne diseases?

As discussed above, community members will not 
necessarily experience equivalent levels of benefits 
or risks from vector control interventions (3). This can 
be a challenge for community engagement, especially 
when the potential beneficiaries of interventions have 
more power or status in the community than those 
who might be harmed. Taking seriously the burdens 
and risks of interventions means understanding and 
considering why certain groups might be resistant to 
interventions and considering the best approach to 
involve them.

Those responsible for designing and implementing 
community engagement activities should think 
carefully about the appropriate role of State and 
non-State actors. There is growing concern about 
community engagement strategies that bypass 
governments and seek to engage only with individuals 
and households within countries (186). This 
approach can leave governments unaware of what 
communities within their jurisdiction have agreed 
to, potentially enabling powerful external bodies to 
push outcomes that might not be in the population’s 
best interests. On the other hand, in some cases, 
direct engagement with local communities can be an 
important safeguard when conducting interventions 
in countries with undemocratic governments.

One of the greatest challenges in all health-
related community engagement activities is the 
difficulty of communicating complex medical and 
scientific information. This challenge is particularly 
pronounced in the area of vector-borne diseases, 
given the highly technical nature of much of the 
relevant information, as well as the fact that more 
information is often emerging from ongoing research 
and there may not always be full consensus among 
experts as to how to apply the relevant data to the 
particular problem at hand. Those organizing and 
running community engagement activities should 
seek to communicate clearly and understandably, 
without oversimplifying or ignoring important 
nuances or areas of disagreement. They should also 
be aware of how their own gaps in knowledge and 
personal or professional biases might undermine the 
objectivity of information they are conveying. The 
media can be helpful in counterbalancing inaccurate 
messages, but uninformed or sensationalistic media 
coverage can also fuel misinformation. Thus, media 
training should be seen as an essential element of an 
effective community engagement strategy.

Given the complexities of designing and conducting 
effective community engagement activities, social 
scientists and experts in community engagement 
need to be part of vector control activities. Their 
expertise can be crucial to understanding community 
power dynamics, values, beliefs, attitudes, practices, 
misconceptions and fears. They can also be 
instrumental in incorporating this information into the 
design of effective risk communication strategies.

Box 12 presents a  case study on conflicts arising 
from the release of genetically modified mosquitoes 
in Burkina Faso.
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Box 12. Conflicts over the release of genetically modified mosquitoes in Burkina Faso

In	July	2019,	with	approval	from	national	authorities,	Target	Malaria	released	10 000	genetically	modified,	but	infertile,	
male	mosquitoes	in	the	village	of	Bana	in	Burkina	Faso.	Target	Malaria’s	ultimate	goal	is	to	reduce	transmission	in	sub-
Saharan	Africa	by	using	innovative	technologies	to	specifically	target	Anopheles gambiae and related mosquito species 
that	are	major	vectors	of	malaria	in	the	area.

The	scientific	rationale	for	the	study	was	that,	because	malaria	is	endemic	in	Bana,	a	successful	release	of	gene	drive	
mosquitoes	targeting	malaria	could	potentially	have	ongoing	public	health	benefits	for	the	community.	There	is	no	
vaccine protective against malaria, and controlling the mosquito vectors using pesticides is usually not practicable, so 
a self-sustaining technology that would eliminate the vector is attractive.

The release in Bana was an initial step in collecting data to inform future research, especially about mosquito 
survival and dispersal, but it was not intended to have an immediate public health impact in controlling malaria. 
Male mosquitoes do not feed on blood and, because they were infertile, they could not pass any genes into the wild 
population. Nevertheless, the study attracted strong opposition from some civil society organizations from around 
Africa,	who	argued	that	it	would	expose	the	community	to	unknown	risk	of	harm	without	public	health	benefit	and	
demonstrated against national authorization of the release.

Research conducted in developing countries raises concerns for the vulnerability of participants. Research funded by 
foreign	entities,	such	as	Target	Malaria’s	work,	is	especially	susceptible	to	accusations	of	exploitation	for	this	reason.	
The	debate	sparked	by	Burkina	Faso’s	approval	of	the	release	of	genetically	modified	mosquitoes	in	Bana	reflects	the	
interests	of	broader	society	in	the	use	of	novel	technologies	for	which	the	risks	to	people	and	the	environment	are	
unclear (138, 187–189).
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Vector-borne diseases (VBDs) are a major contributor to global 
morbidity and mortality and have a disproportionate impact 
on the world’s poorest populations. However, despite the 
growing burden and threat of VBDs to individuals, families and 
societies, the significant ethical issues raised by VBDs have 
received only limited attention. Recognizing this gap, WHO 
developed this guidance to help programs and staff working 
in VBD prevention and control identify and respond to the core 
ethical issues at stake.

The guidance was developed by an international group of 
experts in vector control, infectious disease ethics, maternal 
and child health, ecology and climate change, research and 
vaccine development, and public health communication. It 
examines a broad range of ethical considerations related 
to VBD prevention and control, including the social and 
environmental determinants of health; vector control methods, 
including emerging technologies; screening, surveillance and 
research; vaccine campaigns and mass drug administration. 
Grounded in a multidisciplinary framework, the guidance 
emphasizes the critical role of community engagement in 
designing and implementing an appropriate, sustainable public 
health response.
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