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Chikungunya, Climate Change, and Human Rights

Braden meason and ryan paterson

Abstract

Chikungunya is a re-emerging arbovirus that causes significant morbidity and some 
mortality. Global climate change leading to warmer temperatures and changes in rainfall 
patterns allow mosquito vectors to thrive at altitudes and at locations where they previously 
have not, ultimately leading to a spread of mosquito-borne diseases. While mutations to 
the chikungunya virus are responsible for some portion of the re-emergence, chikungunya 
epidemiology is closely tied with weather patterns in Southeast Asia. Extrapolation of this 
regional pattern, combined with known climate factors impacting the spread of malaria and 
dengue, summate to a dark picture of climate change and the spread of this disease from 
south Asia and Africa into Europe and North America. This review describes chikungunya 
and collates current data regarding its spread in which climate change plays an important 
part.  We also examine human rights obligations of States and others to protect against this 
disease. 
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Chikungunya is a re-emerging arboviral disease 
spread by mosquito vectors. The disease itself is 
characterized by fever, severe myalgias and arthral-
gias, dermatologic manifestations, and frequently 
chronic arthritis. Sometimes clinically difficult to 
distinguish from dengue fever, its first strains were 
isolated in the eastern African nation of Tanzania 
(formerly Tanganyika) in 1952. At the time, an out-
break of febrile illness similar to dengue was ob-
served affecting the Makonde people, but dengue 
was not isolated as the causative agent. Further in-
vestigation revealed a novel arbovirus, which was 
named “chikungunya.” The name originates from 
the native Makonde language and means “that 
which bends up,” referring to the bodily contortions 
associated with the characteristic severe arthral-
gias.1 Descriptions of febrile illness outbreaks prior 
to the isolation of chikungunya in 1952 suggest that 
the disease has been present in Africa and southeast 
Asia since 1779, though such outbreaks had previ-
ously been attributed to dengue.2

 Subsequent to its discovery, chikungunya is 
known to have caused episodic outbreaks in Africa, 
India, and southeast Asia, spreading to Indonesia 
by the 1980s.3 The frequency and severity of 
outbreaks in the Indian Ocean region then dropped 
off dramatically.4 Chikungunya continued to cause 
intermittent epidemics in southeast Asia from the 
1960s to 2003, and has been endemic in Africa 
since the 1980s.5 The most recent epidemic began in 
Kenya in 2004, quickly spreading to the islands of 
the Indian Ocean, and by 2005 had caused disease 
in at least 1 million people in the region.6 During 
this period, though millions had been affected, few 
outside of infectious disease and travel medicine 
circles were aware of chikungunya, possibly 
because the disease was only affecting peoples of 
less developed nations. It wasn’t until 2005 when 
an outbreak began on the French island of Réunion 
in the southwest Indian Ocean and spread to India 
that the world’s medical communities began to 
take notice. The 2005 outbreak ultimately affected 

255,000 people in Réunion and at least 1.4 million 
people in India.7 

Clinical syndrome

The 2005 outbreak on Réunion not only heightened 
awareness of chikungunya, but also highlighted 
changes in the epidemiology and clinical syndrome 
of the illness. Historically, chikungunya was 
recognizable by the abrupt onset of high fever lasting 
one to seven days with crippling myalgias and lower 
back pain. Severe arthralgias of the ankles and 
wrists as well as conjunctivitis and a maculopapular 
rash were common. Occasionally, the virus caused 
more severe mucous membrane and dermatologic 
manifestations, including bullae and sloughing. 
The onset of symptoms often occurs two to six 
days after inoculation by an infected mosquito, and 
infectious bites have nearly a 100% transmission 
rate.8 Chikungunya was rarely fatal, and complete 
recovery was expected, although some people did 
experience chronic arthritis following the acute 
infection.9 
 In contrast, during the Réunion outbreak, 
the clinical presentations were more severe. This 
included vertical maternal-infant transmission, 
meningoencephalitis, hepatic failure, spontaneous 
hemorrhage due to thrombocytopenia, and an 
increased number of deaths in patients at the extremes 
of age or with other co-morbid conditions.10 The 
overall mortality rate was estimated to be between 
0.3 and 1 in 1,000 symptomatic cases, much higher 
than in any other known chikungunya epidemic.11 

Chronic persistent arthritis was reported in as 
many as 93.7% of patients and has led to significant 
disability and large public health and economic 
burdens.12 Even two years later, up to 75% of infected 
individuals continued to complain of symptoms 
attributable to chikungunya.13 These effects of 
chikungunya were most apparent in regions without 
access to adequate healthcare, disproportionately 
impacting less developed communities.14 

Background
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Vector epidemiology

The Réunion epidemic also demonstrated a change 
in the predominant mosquito vector. In Asia, 
chikungunya was generally associated with the 
Aedes (Stegomyia) aegypti mosquito in a mosquito-
human-mosquito life cycle. In Africa, it was 
associated with multiple Aedes species, not including 
albopictus or aegypti, and involved non-human 
primates in a sylvatic cycle.15 During the Réunion 
outbreak however, low numbers of A. aegypti and 
large numbers of Aedes (Stegomyia) albopictus 
mosquitoes present on the island suggested a vector 
switch.16 Genetic studies of the virus in Réunion 
confirmed this hypothesis, and outbreaks in 
Europe and Gabon likewise demonstrated that A. 
albopictus was now spreading chikungunya.17 Such 
a vector switch greatly expands  the available range 
of chikungunya and carries enormous ramifications 
regarding the epidemic potential and global spread 
of this arbovirus.
 The A. albopictus mosquito, with its flexibility in 
breeding sites, covers substantially larger portions 
of the globe than A. aegypti, including both coasts 
of North America, parts of southern Europe, and 
large portions of South America in addition to 
Africa and southern Asia.18 The global range of this 
new vector and its potential for human-mosquito-
human transmission has seen the introduction of 
chikungunya to Italy, where an outbreak occurred 
in 2007. The presumed index case was a returning 
traveler who developed fever two days after arriving 
from India, where he likely contracted the disease. 
Subsequently, there were 205 cases confirmed in 
Italy, all from presumed human-mosquito-human 
spread without a non-human reservoir.19 Sporadic 
cases of chikungunya have been identified in other 
parts of Europe and North America. The majority 
of these cases have occurred in returning travelers; 
however, a few cases of autochthonous transmission 
have now been reported in southeast France.20 As A. 
albopictus mosquitoes spread to cover the globe, the 
potential for chikungunya endemicity is real.21 

Treatment and prevention

Due to the increasing global threat of chikungunya, 
further treatments and significant locally driven 
prevention strategies are needed. The chronic 
arthritis is frequently extremely painful, and 
some investigators have found evidence of erosive 
and destructive disease similar to rheumatoid 
arthritis.22 So far, the most promising treatments 
are non-steroidal anti-inflammatory medications, 
disease modifying anti-rheumatic drugs, and 
immunosuppressants, though no large trials 
utilizing these have been carried out. In India, 
chloroquine was found to be ineffective in treating 
the chronic manifestations of chikungunya arthritis, 
and corticosteroids should be avoided as they 
appear to cause significant rebound symptoms when 
stopped.23 Aspirin should not be used due to the risk 
of bleeding in the setting of thrombocytopenia.
 Ultimately, the best treatment is prevention. 
Since the 1960s, a number of chikungunya vaccine 
candidates have been developed and tested, 
although these efforts have yet to yield a licensed 
vaccine.24 Without a vaccination, vector control and 
bite-prevention strategies are the only alternatives. 
Reduction in the numbers of A. albopictus may 
be possible with significant local community 
efforts, but there are many barriers to effective 
vector control.25 A. albopictus will breed in nearly 
any water supply and has an extremely rapid life-
cycle, so control measures require at least weekly 
emptying and cleaning of every available standing 
water source. In addition, A. albopictus is aggressive 
and active during the early morning and late 
afternoon, meaning traditional night-time-only 
bite-prevention methods such as bed nets will not 
significantly decrease bite rates.26 Prevention also 
requires resources that low-income communities 
may lack, leaving them at increased risk for 
exposure.

Re-emergence and climate change

Understanding why chikungunya has re-emerged 
on a global scale may offer some clues to future 
prevention of such large epidemics. Novel mutations 
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in the virus genome are likely contributing to 
increased virulence, severity of disease, and affinity 
for the new A. albopictus vector, leading to larger 
and more severe outbreaks.27 In addition to these 
mutations, low herd immunity and changes in local 
environmental factors that allow for increases and 
changes in mosquito vectors all set the stage for 
widespread disease.28 
 An increasing percentage of the world’s 
population is living in cities. A. aegypti thrives 
in urban areas, while A. albopictus lives in both 
urban and rural settings. With such anthropophilic 
mosquitoes, human activity is linked to their 
survival and may even promote breeding.29 During 
drought conditions, people maintain water stores 
for long periods of time and are less likely to 
replenish or clean storage containers on a regular 
basis.30 These water conservation practices during 
drought lead to increased mosquito breeding, and 
have been implicated in the outbreak of disease.31 
For example, the outbreak that Kenya experienced 
in 2004 occurred after long periods of drought, 
which were the driest since 1998.32 
 In rainy periods, mosquito reproduction relies 
on small pools and ponds. During an epidemic in 
central Thailand, chikungunya infection followed 
periods of heavy rainfall by approximately six 
weeks.33 It is intriguing that increased populations 
of Aedes mosquitoes and related chikungunya 
infection can be seen during periods of drought, 
as well as following heavy rains. Climate change is 
pushing weather patterns to these extremes. Recent 
trends show increased periods of drought in the 
tropics, as well as increased rainfall in temperate 
areas, with episodes of heavier precipitation in 
both regions.34 The chikungunya re-emergence is 
complex and multifactorial, but it appears, in part, 
to follow the weather patterns that are associated 
with global climate change.
 On a larger scale, climate change increases 
the global habitat available to mosquitoes by 
increasing average temperatures and periods of 
heavy precipitation.35 In northern Italy and the Alps, 
increases of approximately one degree centigrade 
per century have allowed for habitat expansion of A. 
albopictus.36 Central and South America are already 

home to A. albopictus, and in the United States, A. 
albopictus territories are expanding along the East 
and West Coast.37 Most predictive models of A. 
albopictus habitat expansion anticipate continued 
invasion into historically more temperate areas with 
progressive climate change.38 
 Climate change and its accompanying natural 
disasters are verifiable and increasing worldwide. 
While hurricanes, floods, and extreme temperatures 
make the news, subtle changes in weather patterns 
carry grave implications for mosquito-borne 
illness.39 As for malaria, dengue, and parasitic 
diseases that are closely tied to human activities and 
climate change, chikungunya also demonstrates a 
close relationship with changes in precipitation.40 
As drought and heavy rainfall events increase 
with climate change and disease vectors spread, 
chikungunya prevalence is likely to increase, with 
the possibility of becoming endemic worldwide.41 

Chikungunya, the economy, and public 
health

Due to its subsequent chronic arthritis, chikungunya 
carries significant economic and public health 
considerations. The overall cost of the Réunion 
outbreak is estimated at more than €60 million 
($80 million USD), with simple direct medical 
costs of €60 to €120 ($80 to $160 USD) per case.42 
This is nearly double the per-case cost calculated 
during an epidemic of dengue in Cambodia from 
2006 to 2008, and does not account for the chronic 
sequelae associated with chikungunya infection.43 
With such a prolonged and severe post-infection 
course, the economic, medical, and social burden 
on a community can be extreme.
 Not only does chikungunya cause chronic 
health concerns, it disproportionately affects 
lower socioeconomic and less well-educated 
populations.44 In low-income areas of India, during 
the 2006 epidemic, the productivity losses due to 
foregone income are estimated to have cost 391 
million rupees ($5.5 million USD) for the year, 
primarily due to chronic arthritis.45 The estimated 
burden in disability-adjusted life years (DALY) 
was as high as 25,588 DALY for a single outbreak 
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in India in 2006.46 In one Indian village where 
daily wages averaged from $0.60 to $1.70 USD, the 
estimated cost per case during the epidemic was 
$37.50 USD, or the equivalent of two months’ pay.47 
Diseases such as chikungunya carry costs that are 
disproportionately burdensome for people living in 
poverty.48 

Discussion

As climate change increases global temperatures 
and causes more extreme weather patterns, the 
health and financial burden of chikungunya will 
worsen. Presently, people already living in poverty 
or who are not educated are more vulnerable to this 
disease. There are human rights obligations, firstly 
on the States in which chikungunya is present, to 
protect the most vulnerable and disadvantaged 
communities from the disease. In particular, 
education and information campaigns are needed 
so that communities can take whatever prevention 
measures possible to lower their risk to the vectors. 
It can also be argued that States should call on 
international states to assist them in addressing the 
spread of the disease. Not only are the international 
human rights legal obligations on international 
states clearly articulated in UN General Comment 
14 (2000), but from a public health perspective, it is 
in the public health interest of international states 
to lessen the risk of global spread of chikunyunga.49 
 Climate change and its associated diseases are 
presenting new risks to everyone’s rights to life and 
health, irrespective of where they live.  Without a 
functional, livable, healthy ecosystem, drought and 
famine increase, diseases spread, and people’s rights 
are challenged. As periods of drought and rainfall 
increase, more extreme weather events are recorded 
and ecosystems change. When ecosystems change 
and vector habitats subsequently enlarge, diseases 
spread. When diseases spread, health and life are 
placed in jeopardy and people from low-resource 
areas are most at risk. Cost analysis reports of 
chikungunya demonstrate a disproportionate 
burden of disease experienced by resource-
poor versus resource-rich communities. Their 
vulnerability and marginalized status requires that 

States fulfill their human rights duties to address 
their health risks as soon as possible. Currently, 
States are failing to meet their right to health 
obligations as described by the International 
Covenant on Economic, Social and Cultural Rights, 
and General Comment 14, to address the causes of 
chikungunya.50 
 We believe the medical community also carries 
human rights duties to take action to help mitigate 
climate change and to protect vulnerable people 
who will suffer the impacts of emerging epidemics. 
As a global community, in conjunction with state 
governments, we must develop and enact a plan to 
address climate change and raise awareness of the 
close link between such change and diseases like 
chikungunya.  
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